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Note to the Paperback Edition

The Appendix Tables included in the original hardcover edition are omitted in
this paperback edition. The tables rank the 200 largest industrial enterprises
in the United States, Great Britain, and Germany by industry for three
different sets of years: a year around World War I, a year at the end of the
prosperity of the 1920s, and a year at the beginning of the post-World War II
era. Ranking is based on the assets for the United States and Germany and
the market value of shares for Great Britain. The tables also contain the
product lines for each company listed and the historical turnover of the ranked
enterprises. Readers are encouraged to consult the tables available in the
hardcover edition.
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· I

Introduction:
Scale and Scope

In the last half of the nineteenth century a new form of capitalism appeared in
the United States and Europe. Before the coming of modern transportation and
communication-that is, before the railroad and the telegraph, the steamship
and the cable-the processes of production, distribution, transportation, and
communication in capitalistic economies had been carried on by enterprises
personally managed by their owners. The number of salaried managers in these
enterprises was tiny. And those few managers worked closely with the owners.

The building and operating of the rail and telegraph systems called for the
creation of a new type of business enterprise. The massive investment required
to construct those systems and the complexities of their operations brought
the separation of ownership from management. The enlarged enterprises came
to be operated by teams of salaried managers who had little or no equity in the
firm. The owners, numerous and scattered, were investors with neither the
experience, the information, nor the time to make the myriad decisions needed
to maintain a constant flow of goods, passengers, and messages. Thousands of
shareholders could not possibly operate a railroad or a telegraph system.

The new forms of transportation and communication, in tum, permitted the
rise of modem mass marketing and modern mass production. The unprece­
dented increase in the volume of production and in the number of transactions
led the entrepreneurs who established the new mass-producing and mass­
distributing enterprises-like the railroad men before them-to recruit teams
of salaried managers. As these enterprises expanded their activities and moved
into new markets, the shareholdings of the founding entrepreneurs and their
families were dispersed and operating decisions became concentrated in the
hands of the managers.
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Thus came into being a new economic institution, the managerial business
enterprise, and a new subspecies of economic man, the salaried manager. With
their coming, the world received a new type of capitalism-one in which the
decisions about current operations, employment, output, and the allocation of
resources for future operations were made by salaried managers who were not
owners of the enterprise. Once modem transportation and communication sys­
tems were in place, the new institution and the new type of economic man
provided a central dynamic for continuing economic growth and transformation.



• ONE •

The Modern Industrial Enterprise

In an earlier study, The Visible Hand, I investigated the coming of managerial
capitalism by examining the evolution of several types of modem business
enterprises in a single country, the United States. Here I examine the begin­
nings and growth of managerial capitalism globally, focusing on the history of
its basic institution, the modem industrial enterprise, in the world's three
leading industrial nations.

Of all the new forms of managerial enterprise, the modem industrial enter­
prise played the most fundamental role in the transformation of Western econ­
omies. They had been rural, agrarian, and commercial; they became industrial
and urban. That transformation, in tum, brought the most rapid economic
growth in the history of mankind. At the center of the transformation were the
United States, Great Britain, and Germany, which accounted for just over two­
thirds of the world's industrial output in 1870. Before the coming of the depres­
sion of the 1930s they still provided just under two-thirds (Table 1). And the
speed with which the output of the United States and Germany surpassed Great
Britain, the world's first industrial nation, was striking.

In each country industrial activities played the central role in transforming an
agrarian commercial economy into a modern industrial economy. The signifi­
cance of industrial output to economic growth has been emphasized by 'Sllnon
Kuznets, who divides national economies into three basic sectors-agriculture,
industry, and services. He subdivides industry, in tum, into mining, manufac­
turing, construction, utilities (electricity, gas, water), and transportation and
communication. 1 In all three countries the largest economic growth came in the
industrial sector, while agriculture drastically declined in the long run (Table 2).
The industrial sector grew significantly in the United States and Germany; in
Great Britain the development was slower, but sustained. Just as the industrial
sector led the way in economic growth, so industrial growth was concentrated
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Table 1. Distribution of world's industrial production, 1870-1938 (in percentages).

United Great Rest of
Years States Britain Germany France Russia Japan world

1870 23 32 13 10 4 17
1881-1885 29 27 14 9 3 19
1896-1900 30 20 17 7 5 1 20
1906-1910 35 15 16 6 5 1 21
1913 36 14 16 6 6 1 21
1926-1929 42 9 12 7 4 3 22
1936-1938 32 9 11 5 19 4 21

Source: W. W. Rostow, The World Economy: History and Prospect (Austin, Tex., 1978),
pp.52-53.

in the manufacturing subdivision (Table 3). And again, growth in manufacturing
was more notable in the United States and Germany than in Great Britain. By
the twentieth century manufacturing accounted for the largest share of the
gross domestic product in the industrial sector in all three economies.

The significance of industrial activities can further be illustrated by reference
to employment. In the first half of the twentieth century in each of the three
countries, industry created more employment opportunities than did either
agriculture or service (Table 4). Again, whereas Great Britain experienced only
a moderate change of employment structure after the 1880s, the United States,
and Germany to a lesser degree, showed a dramatic transformation from an
agrarian to a modem economy in which almost half of the employment centered
in industry.

Finally, within the manufacturing subdivision the branches that showed the
greatest growth in the United States from 1880 to 1948 were those capital­
intensive industries in which large manufacturing firms predominated. Data on
the growth of these branches, which were compiled by Kuznets for the United
States only, are given in Chapter 6.

The manufacturing enterprises whose collective histories are presented in
this study-those enterprises that were most responsible for the economic
growth of the world's three largest industrial nations-have provided a funda­
mental dynamic or force for change in capitalist economies since the 1880s.
They remain today at the core of their national economies. 2 These enterprises
were not just manufacturing firms. They also entered into mining and other
activities of the industrial sector, and their hierarchical organizational charac­
teristics resembled those of the other subdivisions of that sector, with the
exception of construction, which continued to include more personally managed
enterprises. The manufacturers also created both national and international
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Table 2. Long-term changes in shares of major sectors in total output, United States, Great
Britain, and Germany (in percentages). a

Shares in current Shares in constant
price volumes price volumes

Agri- Agri-
Country culture Industry Service culture Industry Service

United States
National income, 1859 prices

1839 42.6 25.8 31.6 44.6 24.2 31.2
1889-1899 17.9 44.1 38.0 17.0 52.6 30.4

GNP, 1929 prices
1889-1899 25.8 37.7 36.5
1919-1929 11.2 41.3 47.5
1953 5.9 48.4 45.7
Change, 1839 to 1953 -47.5 +39.1 +8.4

Great Britain-United Kingdom
Great Britain, NDP, 1865 and 1885 prices

1801-1811 34.1 22.1 43.8 33.2 23.0 43.8
1851-1861 19.5 36.3 44.2 19.3 36.4 44.3
1907 6.4 38.9 54.7 6.7 37.0 56.3
Change, 1801-1811 to 1907 -27.7 +16.8 +10.9 -26.5 +14.0 +12.5

Great Britain, GDP
1907 6.4 48.9 44.7
1924 4.2 53.2 42.6

United Kingdom, GDP
1924 4.4 55.0 40.6
1955 4.7 56.8 38.5
Change, 1907 to 1955 -1.9 +6.1 -4.2

Germany
Pre-World War II, NDP, 1913 prices

1850-1859 40."9 59.1b 44.8 22.8 32.4
1935-1938 13.6 84.4 16.2 56.3 27.5
Change, 1850-1859 to 1935-1938 -27.3 +27.3 -28.6 +33.5 -4.9

Federal Republic, excluding Saar and West Berlin, NDP, 1936 prices
1936 13.4 58.0 26.6 13.4 58.0 28.6
1950 12.4 59.9 27.7 11.1 57.3 31.6
Change, 1936 to 1950 -1.0 +1.9 -0.9 -2.3 -0.7 +3.0

Source: Simon Kuznets, Economic Growth ofNations: Total Output and Production Structure
(Cambridge, Mass., 1971), pp. 144-147.

a. For a detailed explanation of the collection of the data, see Kuznets's footnotes, ibid., pp. 148-151,
and for his own interpretation of the table see pp. 143-159.

b. Both industry and service.
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The Modern Industrial Enterprise

Table 4. Long-term changes in the sectoral distribution of the labor force, United
States, Great Britain, and Germany (in percentages).

United States, 1880-1950
Distribution by sectorsa

7

Agriculture
Year and fishing

1880 51.9
1900 43.0
1920 30.9
1940 25.5
1950 17.5

Industry

25.9
30.0
38.7
37.4
43.0

Trade and
transportation

14.3
18.7
23.6
28.2
30.0

Other
services

7.9
8.2
6.9
9.0
9.5

Great Britain, 1881-1951
Distribution by sectorsb

Year

1881
1901
1921
1931
1951

Agriculture,
forestry,

and fishing

12.6
8.7
7.1
6.0
5.0

Industry

43.5
46.3
47.6
45.3
49.1

Trade and
transportation

21.3
21.4
20.3
22.7
21.8

Other
services

22.7
23.7
25.0
26.0
24.1

Germany, 1882-1950c

Agriculture
Year and forestry

1882 42.2
1907 33.9
1925 30.3
1939 25.0
1950 24.6

Distribution by sectorsd

Industry
and craft

35.6
39.9
42.3
40.8
42.7

Commerce,
communications,

and other services

22.2
26.2
27.4
34.2
32.7

Sources: For the United States, compiled from Stanley Lebergott, Manpower in Economic
Growth: The American Record since 1800 (New York, 1967), p. 510; for Great Britain, Phyllis
Dean and W. A. Cole, British Economic Growth, 1688-1959, 2d ed. (Cambridge, 1967), p. 142;
for Germany, Gustav Stolper et aI., The German Economy: 1870 to the Present (New York,
1967), p. 23.

a. For persons engaged (employees, self-employed, and unpaid family workers), age 10 and
over.

b. For the total occupied population.
c. Adjusted for territorial changes.
d. For the total gainfully employed.
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purchasing and distribution networks. Kuznets lists such activities as "trade,"
a subdivision of the service sector, and thus his tables somewhat underrepre­
sent the significance of industrial enterprises; for the manufacturing firms in
the industrial sector were involved in trade far more than the enterprises in the
trade subdivision of the service sector were involved in manufacturing. In my
view these large manufacturing companies were the prototypes of the modem
industrial enterprise.

As a result of the regularity, increased volume, and greater speed of the
flows of goods and materials made possible by the new transportation and
communication systems, new and improved processes of production developed
that for the first time in history enjoyed substantial economies of scale and
scope. Large manufacturing works applying the new technologies could produce
at lower unit costs than could the smaller works.

In order to benefit from the cost advantages of these new, high-volume
technologies of production, entrepreneurs had to make three sets of interre­
lated investments. The first was an investment in production facilities large
enough to exploit a technology's potential economies of scale or scope. The
second was an investment in a national and international marketing and distrib­
uting network, so that the volume of sales might keep pace with the new volume
of production. Finally, to benefit fully from these two kinds of investment the
entrepreneurs also had to invest in management: they had to recruit and train
managers not only to administer the enlarged facilities and increased personnel
in both production and distribution, but also to monitor and coordinate those
two basic functional activities and to plan and allocate resources for future
production and distribution. It was this three-pronged investment in production,
distribution, and management that brought the modern industrial enterprise
into being.

The first entrepreneurs to create such enterprises acquired powerful. com­
petitive advantages. Their industries quickly became oligopolistic, that is, dom­
inated by a small number of first movers. These firms, along with the few
challengers that subsequently entered the industry, no longer competed pri­
marily on the basis of price. Instead they competed for market share and profits
through functional and strategic effectiveness. They did so functionally by
improving their product, their processes of production, their marketing, their
purchasing, and their labor relations, and strategically by moving into growing
markets more rapidly, and out of declining ones more quickly and effectively,
than did their competitors.

Such rivalry for market share and profits honed the enterprise's functional
and strategic capabilities. These organizational capabilities, in tum, provided an
internal dynamic for the continuing growth of the enterprise. In particular, they
stimulated its owners and managers to expand into more distant markets in
their own country and then to become multinational by moving abroad. They
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also encouraged the firm to diversify by developing products competitive in
markets other than the original one and so to become a multiproduct enterprise.
Industries where the new technologies provided cost advantages of scale and
scope came to be operated through the system I have called managerial capi­
talism. Salaried managers, not owners, came to make the decisions about cur­
rent operating activities and long-term growth and investment. 3 Their decisions
determined the ability of their enterprises, and of the industries in which they
operated, to compete and grow.

Because this study is the history of a human institution, I focus on the
decisions within the institution that led to changes in production and distribution,
rather than on changes in the broader economy as indicated by economic sta­
tistics-changes that resulted from such decisions. The institutional history
told here is the outcome of innumerable decisions made by individual entrepre­
neurs, owners, and managers. For these decision-makers the choices among
alternatives were limited and the outcomes uncertain, but almost always there
were choices. Indeed, where they made decisions collectively, the decision­
makers disagreed as often as they agreed.

Despite the variability of these individual decisions, taken cumulatively they
produced clear patterns of institutional change. In the industries that were being
transformed-or in many cases created-by new technologies and expanding
markets, individual decisions within an enterprise determined whether it
became a major player in the industry, was relegated to a secondary position,
or was eliminated altogether. If a firm became a major player, the decisions of
its senior managers shaped the ways in which it continued to respond to
changing technological innovation, to market demand, to the availability of sup­
plies, and to the more encompassing depressions and global wars. Because in
each of the new industries there were only a small number of major players,
the responses of their managers often determined the ways in which entire
industries and even national economies responded to the changing market,
technological, economic, and political environment.

Because the context, that is, the specific situations, in which such decisions
were made differed greatly from industry to industry, from country to country,
and from one time period to the next, the content of managerial responses
differed widely. These responses varied from industry to industry for economic
reasons, such as the availability of markets, supplies, capital, and labor-and
also because each industry had its own production technologies and distribution
requirements. They varied from country to country for cultural reasons. Edu­
cational and legal systems affected both the day-to-day operating and long-term
strategic decisions: national differences in educational systems influenced the
training and recruitment of managers and workers, while national legal systems
defined in different ways the basic rules of the game. They varied from one
time period to the next for the obvious reason that the technologies, markets,
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and competition confronting an enterprise and the industries and nations within
which it operated differed substantially, often dramatically, in each decade from
the 1880s to the 1940s. Obviously, too, the performance of an enterprise and
its industry in one decade reflected investments made, personnel hired, tech­
nologies adopted, and markets obtained in the previous and earlier decades.

Because there were such major differences among industries, nations, and
time periods, historical evidence can easily be found to support almost any set
of hypotheses, propositions, or other generalizations concerning the growth
and evolution of industries and enterprises. To be valid, historical analyses must
be comparative. They must compare the histories of enterprises within the
same industry, and then they must compare the collective history of the enter­
prises within that particular industry with that of other industries in the same
nation and also with that of the same industry in other nations. Only such broad­
based data can provide the comparisons that indicate common patterns of insti­
tutional growth and reveal the impact of cultural, economic, and historical dif­
ferences on institutional evolution. Such comparisons, in turn, provide the
underpinnings for a systematic analysis of the dynamics of modern industrial
capitalism.

The first step in writing this institutional history of the modern industrial
enterprise was to record the collective histories of individual companies within
the same core industries in the world's three leading industrial nations from
their appearance in the last quarter of the nineteenth century until the 1940s.
The individual companies studied were the two hundred largest manufacturing
firms in each of the three countries at three points in time-during World War
I, at the end of the prosperous 1920s, and at the beginning of the post-World
War II era. (The specific years chosen differ somewhat among the three coun­
tries, for reasons given in the introduction to the appendixes.) These companies
are listed in the appendix tables.

The data used are those traditionally used by historians. The information on
individual companies has come from a wide variety of sources-company and
industry histories; monographs; journal articles and other secondary sources;
investment directories such as Moody's Manual for the United States, the Stock
Exchange Year-Book for Great Britain, and the Handbuch der deutschenAktien­
Gesellscha/ten for Germany; published company and governmental reports; and,
for those companies whose histories were most revealing for this study, from
archival records. These sources provide information on changing product lines,
production processes, shifts in markets, and sources of supply. They also indi­
cate the timing of growth by direct investment, by merger and acquisition, by
expansion overseas, and by expansion into new product lines. For nearly all
the companies listed they identify the senior decision-makers.

The book is divided into five sections. In Chapter 2 of this first part, I provide
a more detailed but still highly generalized description and analysis of the cre-
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ation and dynamic evolution of the central institution of managerial capitalism­
the modern industrial enterprise. I do so by focusing on the similarities in the
beginnings and growth of this institution in the three countries over a period of
more than six decades. In that chapter are given the definitions, concepts,
explanations, and generalizations necessary to make precise comparisons
among industries and countries and time periods. These concepts and gener­
alizations are then used to develop an explanatory theory concerning the begin­
nings and continuing evolution of the modem industrial enterprise. In the con­
cluding section to the volume, I draw together its underlying themes­
particularly those that explain the dynamics of industrial capitalism-and then
relate these themes to the evolution of the modem industrial enterprise after
World War II. In between, I concentrate not on the similarities but on the
differences. I describe the differences and demonstrate how they support the
generalizations and explanatory theory developed in Chapter 2.

In Parts II, III, and IV, I present, country by country, the collective histories
of the two hundred largest manufacturing companies-the prototypes of the
modem industrial enterprise-in the United States, Great Britain, and Ger­
many. Each of these parts is introduced by a chapter on the historical environ­
ment of the nation in which the institution developed: its geographical size,
population, domestic and foreign markets, the timing and impact of its revolu­
tions in transportation and communication, and the resulting changes in distri­
bution and then in production. In these introductory chapters I also review each
nation's financial, educational, and legal systems, insofar as they impinge
directly on the institution under study. In the subsequent chapters in each part
are given the collective histories of the companies, or players, in each industry
where the modem industrial enterprise developed. Within each industry in a
given country at a given time these players were faced by the same general
problems and challenges: changes in the technologies of production, the location
of markets and supplies, and the requirements of marketing and distribution.

These histories provide the context in which critical decisions were made
and actions taken-decisions and actions that did much to determine the per­
formance of individual firms, industries, and even nations. They also include
information which can be helpful in answering questions that have long con­
cerned economists and historians-questions about changes in internal orga­
nization and management; the roles of families, financiers, and salaried execu­
tives in directing the enterprise; competition and cooperation among firms;
growth through horizontal combination, vertical integration, expansion into for­
eign markets, and diversification into new product lines; and finally, questions
on how growth and performance were affected by legal requirements, govern­
ment rulings, educational systems, and cultural values.

The history of the American experience is told in Part II. In the United States
the modern industrial enterprise came into being and evolved in the manner
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described earlier. There were many more such enterprises in the United States
than in either Britain or Germany. As early as World War I the new institution
dominated the core industries in the United States. The founders of the new
enterprises had made extensive investments in new and improved processes
of production, had assembled the essential marketing networks, recruited the
salaried teams, and developed the organizational capabilities that assured them
places as long-term leaders in their industries. By World War I nearly all of
these enterprises were being administered by teams of full-time, experienced,
largely salaried managers. And since these firms competed for market share
and profits at home and abroad, it can be said that the industries had come to
be operated through a system of competitive managerial capitalism.

The British experience, described in Part III, was different because in Britain
the commitment to personal capitalism continued. The failure of British entre­
preneurs to make the investments, recruit the managers, and develop the
organizational capabilities needed in order to obtain and retain market share in
many of the new industries often meant that they lost their markets not only
abroad but at home. As a result of this continuing commitment to personal
management, Britain became a late industrializer in many of the new industries
of the Second Industrial Revolution. These British industries only became com­
petitive with those of the United States and Germany after modem industrial
firms were belatedly created. Even then they remained handicapped in national
and international markets because of their late start.

The German experience, related in Part IV, was closer to the American.
German entrepreneurs made the investments and created the organizational
capabilities needed to form a number of major industries. But the new large
enterprises in Germany concentrated on the production of industrial goods,
whereas those in the United States produced and distributed consumer goods
as well. The basic difference between the two countries was, however, that
industrial leaders in the United States continued to compete functionally and
strategically for market share, while in Germany they often preferred to nego­
tiate with one another to maintain market share at home and in some cases
abroad. In the United States managerial capitalism was more competitive; in
Germany it became more cooperative. This brand of modem industrial capi­
talism-cooperative managerial capitalism-was one aspect of the arrival in
Germany of what scholars have termed organized capitalism.

In preparing this study of hundreds of enterprises in many industries in three
countries over a period of more than half a century, I have had to limit the
amount of material extracted from the mass of historical detail I examined. I
have retained only those events that created the original enterprise and those
that determined the path of growth taken and the organizational capabilities
developed. References are made to specific decisions only when these directly
reshaped enterprises or industries. Details of decisions of less general signifi-
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cance have been left to the histories of individual finns and industries. Legal
and educational systems are considered only when they had a direct impact on
the evolution of the institution being studied. An evaluation of the effect of the
broader cultural environment on the evolution of the modem industrial enter­
prise and on the coming of managerial capitalism has also been left to others.
So, too, has the labor story; for although the recruitment, training, and capa­
bilities of the work force and the evolving relationship between managers and
workers in both production and distribution are, indeed, central to the history
of the industrial enterprise, a careful analysis of these factors would have
demanded a second volume as extensive as this one. Finally, the details of the
relationships between decision-makers and local and national government
bodies-which differ so much from country to country-have been left to his­
torians of business-government relationships. In a word, this study is an internal
history of this central institution in managerial capitalism, rather than an
analysis of the broader impact of that institution on the polity or society in
which it appeared.



• TWO •

Scale, Scope, and Organizational Capabilities

The similarities in the beginnings and evolutionary paths of modern industrial
enterprises in the United States, Great Britain, and Germany between the
1880s and the 1940s can be set out briefly by means of a dynamic framework.
This analytical framework includes the definitions, concepts, and generaliza­
tions, that are needed to clarify a complex mass of historical detail, to make the
comparisons between industries, countries, and time periods more precise, and
to provide the ingredients for an explanatory theory concerning the creation
and growth of the institution. The complexities, variations, and exceptions
revealed by the detailed historical story will be described in later chapters.

The New Institution

In The Visible Hand I described the modem business enterprise (of which the
modern industrial enterprise is a subspecies) as having two basic characteris­
tics: it contains a number of distinct operating units, and it is managed by a
hierarchy of full-time salaried executives. The modern industrial enterprise is
the particular subspecies that carries out modem production processes. It has
more than a production function, however. It is also a "governance structure,"
to use Oliver Wiliiamson's term. 1 It governs units that carry out different pro­
duction as well as commercial and research functions and so integrates these
activities. In such an enterprise each unit-a factory, a sales or purchasing
office, or a research laboratory-has its own administrative office, its own
managers and staff, its own set of books, as well as its own resources (physical
facilities and personnel) to carry out a specific function involved in the produc­
tion or distribution of a specific product in a specific geographical area. Each
unit-each factory, sales office, purchasing office, research laboratory-could
theoretically act as an independent business enterprise. Indeed, many business
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enterprises still consist of just one such unit. In the modern multiunit enterprise
the activities of the managers of these units (lower-level managers) are moni­
tored and coordinated by middle-level managers. The latter, in turn, are mon­
itored and coordinated by a full-time top-level executive, or a team of such
executives, who plan and allocate resources for the operating units and the
enterprise as a whole. The decisions of these top managers normally have to
be ratified by a board of directors, legally defined as representatives of the
owners (Figure 1).

Such boards of directors nearly always include both top managers (the inside
directors) and part-time representatives of the owners (the outside directors).
When the owners are an identifiable group of individuals or institutions, their
representatives and the inside directors select the company's top management.
When the owners are either widely scattered or have little interest in the details
of the company's operations, the inside directors normally select the outside
directors, and together they select the successors to top management.

Thus the institution under consideration, the modern industrial firm, can be
defined as a collection of operating units, each with its own specific facilities
and personnel, whose combined resources and activities are coordinated, mon­
itored, and allocated by a hierarchy of middle and top managers. It is the
existence of this hierarchy that makes the activities and operations of the whole
enterprise more than the sum of its operating units.

As the definition of the institution suggests, its size, its managerial team or
hierarchy, and the nature of the resources it controls are directly related to the
number of its operating units; in fact, it is the number of these units, rather
than total assets or the size of the work force, that determines the number of
middle and top managers, the nature of their tasks, and the complexity of the
institution they manage. Size in terms of assets, market value of shares, or
labor force is the most readily available statistical proxy for such administrative
complexity; but statistics cannot convey either the complexity or the nature
and functions of the institution.

It then becomes critical to explain how and why the institution grew by adding
new units-units that carried out different economic functions, operated in
different geographical regions, and handled different lines of products. An initial
explanation is that manufacturing enterprises became multifunctional, multire­
gional, and multiproduct because the addition of new units pennitted them to
maintain a long-term rate of return on investment by reducing overall costs of
production and distribution, by providing products that satisfied existing
demands, and by transferring facilities and skills to more profitable markets
when returns were reduced by competition, changing technology, or altered
market demand.

There were, of course, other reasons why the managers of an industrial
enterprise invested in new units of production and distribution: to assure access
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to markets and supplies or to prevent competitors from obtaining such access,
to obtain control over competitors, to eliminate competition in other ways, or
merely to reinvest retained earnings. In more recent years financial reasons
have played a role: to improve the firm's overall tax position, to alter the price
of its securities, to carry out other financial manipulations, or merely to extend
its portfolio of investments. Furthermore, managers have added units in order
to acquire greater control over the work force, or simply to gain personal status
and power.

Whatever the initial motivation for its investment in new operating units, the
modern industrial enterprise has rarely continued to grow or maintain its com­
petitive position over an extended period of time unless the addition of new units
(and to a lesser extent the elimination of old ones) has actually permitted its
managerial hierarchy to reduce costs, to improve functional efficiency in mar­
keting and purchasing as well as production, to improve existing products and
processes and to develop new ones, and to allocate resources to meet the
challenges and opportunities of ever-changing technologies and markets. Such
a process of growth has provided this bureaucratic institution with the internal
dynamic that has made it powerful and enabled it to maintain its position of
dominance as markets and technologies have changed and as world wars and
depressions have come and gone.

Reductions in costs and efficient resource utilization have resulted, the expla­
nation continues, from the exploitation of economies of scale in production and
distribution, from exploiting economies of joint production or joint distribution,
or from reduction in the costs of transactions involved.

Economies of scale may be defined initially as those that result when the
increased size of a single operating unit producing or distributing a single
product reduces the unit cost of production or distribution.

Economies of joint production or distribution are those resulting from the use
of processes within a single operating unit to produce or distribute more than
one product. (I use the increasingly popular term "economies of scope" to refer
to these economies of joint production or distribution.)2

Transaction costs are those involved in the transfer of goods and services
from one operating unit to another. When these transactions are carried out
between firms or between individuals, they usually involve the transfer of prop­
erty rights and are defined in contractual terms. 3 When they are carried out
within the enterprise, they are defined by accounting procedures. The costs of
such transactions are reduced by a more efficient exchange of goods and ser­
vices between units, whereas the economies of scale and scope are closely tied
to the more efficient use of facilities and skills within such units.

Transaction cost economies are, of course, closely related to those of scale
and scope. The economies of scale and those of scope within a single unit of
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production or distribution permit that unit to expand the output of goods and
services, which, in turn, increases proportionately the number of recurring
commercial transactions and contractual relations the enterprise must carryon
with other operating units. Just as changes in the processes of production and
distribution within units have a powerful impact on the nature of transactions
between units (as they are defined through contractual relations), so do changes
in contractual relations affect the operations carried on within units.

Differences in economies of scale and scope in different industries, different
countries, and different time periods result from differences in the technologies
of production and distribution and differences in the sizes and locations of mar­
kets. Thus changes, particularly technological innovations in production and
changes in market size, continually alter the economic environment (as differ­
entiated from the political and social environment) in which the institution
appears and grows. So do changes in per-capita income and demographic shifts,
such as those from rural to urban areas and from city to suburb. External
changes, by affecting the economies of scale and scope, alter contractual
arrangements between units in production and those in distribution, finance,
and other business activities.

It was the development of new technologies and the opening of new markets,
which resulted in economies of scale and of scope and in reduced transaction
costs, that made the large multiunit industrial enterprise come when it did,
where it did, and in the way it did. These technological and market changes
explain why the institution appeared and continued to cluster in certain indus­
tries and not in others, why it came into being by integrating units of volume
production with those of volume distribution, and finally, why this multifunc­
tional enterprise continued to grow (though not in all cases) by becoming mul­
tinational and multiproduct.

Historical Attributes

The ability of the modern industrial enterprise to exploit fully the economies of
scale, scope, and transaction costs was the dynamic that produced its three
most significant historical attributes. First, such enterprises clustered from the
start in industries having similar characteristics. Second, they appeared quite
suddenly in the last quarter of the nineteenth century. Finally, all were born
and then continued to grow in much the same manner.

The industries in which the new institution first appeared, and in which it
continued to cluster throughout the twentieth century, are indicated in Tables
5-8. The location, country by country and industry by industry, of all the
industrial corporations in the world which in 1973 employed more than 20,000
workers is shown in Table 5. These industries are those defined by the U.S.
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Bureau of the Census as two-digit groups in its Standard Industrial Classifica­
tion, or SIC. (The SIC divides its basic two-digit industry categories-those
numbered from 20 to 39 for manufacturing-into three-digit categories. The
appendixes show these three-digit classifications within the two-digit category.)
In 1973, 289 (72.0%) of the 401 companies were clustered in food, chemicals,
petroleum, primary metals, and the three machinery groups-nonelectrical and
electrical machinery and transportation equipment. 4 Ninety-one, or just under
23%, were in three-digit subcategories of six other two-digit classifications­
three-digit classifications which had the same industrial characteristics as those
two-digit classifications in which the 72% clustered. These included cigarettes
in tobacco; tires in rubber; newsprint in paper; plate and flat glass in stone,
clay, and glass; cans and razor blades in fabricated metals; and mass-produced
cameras in instruments. Only 21 companies (5.2%) were in the remaining two­
digit categories-textiles, apparel, lumber, furniture, leather, printing and pub­
lishing, and miscellaneous.

A second fact illustrated by Table 5-one that is central to understanding the
evolution of the modern industrial enterprise-is the predominance of American
firms among the world's largest industrial corporations. Of the total of 401
companies employing more than 20,000 persons, over half (211, or 52.6%)
were American. Great Britain followed with 50 (12.5%), Germany with 29
(7.2%), Japan with 28, and France with 24. Only in chemicals, primary metals,
and electrical machinery did all the non-American firms outnumber the Amer­
ican firms by as many as four or five.

Earlier in the twentieth century the large industrial corporations in the United
States had clustered in the same industrial groups as those in which they were
concentrated in 1973 (Table 6). The pattern was much the same for Britain and
Germany (Tables 7 and 8). The American firms, however, were bigger and
more numerous than those in other countries (see appendixes). Well before
World War II the United States had many more and many larger managerial
hierarchies than did the other nations.

Basic differences within the broad pattern of evolution are also suggested by
the tables. For example, in the United States throughout the twentieth century
the great enterprises produced both consumer and industrial goods. Britain had
proportionately more large firms in consumer goods than did the United States,
while the biggest industrials in Germany concentrated much more on producer's
goods. Even as late as 1973, close to one-third-sixteen of the fifty-firms in
Great Britain employing more than 20,000 persons were engaged in the pro­
duction and distribution of food and tobacco products, whereas Germany, and
also France and]apan, each had only one firm in the same two ciltegories (Table
5). On the other hand, before World War II Germany had had many more firms
than Britain in chemicals and heavy machinery.
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Table 6. Distribution of the 200 largest industrial enterprises in the United States,
by industry, 1917-1973. a

Group Industry 1917 1930 1948 1973

20 Food 29 31 27 22
21 Tobacco 6 5 5 3
22 Textiles 6 4 8 3
23 Apparel 3 0 0 0
24 Lumber 3 4 2 4
25 Furniture 0 1 1 0
26 Paper 5 8 6 9
27 Printing and publishing 2 2 2 1
28 Chemicals 20 20 23 28
29 Petroleum 22 26 22 22
30 Rubber 5 5 5 5
31 Leather 4 2 2 0
32 Stone, clay, and glass 5 8 6 7
33 Primary metals 31 23 23 19
34 Fabricated metals 11 10 6 5
35 Machinery 17 19 23 16
36 Electrical machinery 5 5 7 13
37 Transportation equipment 24 23 29 19
38 Instruments 1 2 1 4
39 Miscellaneous 1 2 2 1

Conglomerate 0 0 0 19

Total 200 200 200 200

Sources: Appendixes A.1-A.3 for 1917, 1930, and 1948; figures for 1973 compiled from
Fortune, May 1974, pp. 230-257.

a. Ranked by assets.

Economies of Scale and Scope in Production

The major innovations made in the processes of production during the last
quarter of the nineteenth century created many new industries and transformed
many old industries. These processes differed from earlier ones in theirpotential
for exploiting the unprecedented cost advantages of the economies of scale and
scope.

In the older, labor-intensive industries, increases in the output of a manufac­
turing establishment came primarily by adding more machines and more
workers to operate them. In newer industries, expanded output came by a
drastic change in capital-labor ratios. It came by improving and rearranging
inputs; by using new or greatly improved machinery, furnaces, stills, and other



Introduction: Scale and Scope 22

Table 7. Distribution of the 200 largest industrial enterprises in Great Britain, by
industry, 1919-1973. a

Group Industry 1919 1930 1948 1973

20 Food 61 63 53 33
21 Tobacco 3 4 6 4
22 Textiles 26 21 17 10
23 Apparel 0 1 2 0
24 Lumber 0 0 0 2
25 Furniture 0 0 0 0
26 Paper 3 5 6 7
27 Printing and publishing 5 10 7 7
28 Chemicals 14 11 17 21
29 Petroleum 3 4 3 8
30 Rubber 3 3 2 6
31 Leather 1 1 1 3
32 Stone, clay, and glass 2 7 8 16
33 Primary metals 40 24 25 14
34 Fabricated metals 1 8 7 7
35 Machinery 7 6 10 26
36 Electrical machinery 6 10 11 14
37 Transportation equipment 23 17 21 16
38 Instruments 0 2 1 3
39 Miscellaneous 2 3 3 1

Conglomerate 0 0 0 2

Total 200 200 200 200

Sources: Appendix B.I-B.3 for 1919, 1930, and 1948; figures for 1973 compiled from The
Times 1000, 1974/75 (London, 1974), table 15.

a. Ranked by market value of quoted capital.

equipment; by reorienting the processes of production within the plant; by
placing the several intermediary processes employed in making a final product
within a single works; and by increasing the application of energy (particularly
that generated by fossil fuel).

The first set of industries remained labor-intensive. In industries such as
apparel, textiles made from natural fibers, lumber, furniture, printing and pub­
lishing-in which the large modern firm remained relatively rare-improve­
ments in equipment and plant design did bring economies of scale, but they
were not extensive. A sharp reduction of unit costs did not accompany an
increase in the volume of materials processed by the plant. In these industries
the large mills, factories, or works often had observable, but not striking, cost
advantages over the smaller ones.

In the second set, the more capital-intensive industries, new processes of
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Table 8. Distribution of the 200 largest industrial enterprises in Germany, by
industry, 1913-1973. a

Group Industry 1913 1929 1953 1973

20 Food 26 28 22 24
21 Tobacco 1 1 0 6
22 Textiles 15 24 26 4
23 Apparel 1 1 1 0
24 Lumber 1 0 0 0
25 Furniture 0 0 0 0
26 Paper 4 5 3 2
27 Printing and publishing 0 1 0 6
28 Chemicals 30 24 24 30
29 Petroleum 5 7 6 8
30 Rubber 4 2 5 3
31 Leather 2 5 2 1
32 Stone, clay, and glass 7 7 6 15
33 Primary metals 49 33 40 19
34 Fabricated metals 5 3 5 14
35 Machinery 25 19 28 29
36 Electrical machinery 7 11 8 21
37 Transportation equipment 16 24 18 14
38 Instruments 2 3 3 2
39 Miscellaneous 0 2 3 1

Conglomerate 0 0 0 1

Total 200 200 200 200

Sources: Appendix C.1-C.3 for 1913, 1929, and 1953; figures for 1973 compiled from
Handbuch der deutschen Aktiengesellschajten, 1974-75.

a. Ranked by sales for 1973 and by assets for the other three years.

production were invented or existing ones vastly improved in the late nine­
teenth century-processes for the refining and distilling of sugar, petroleum,
animal and vegetable oil, whiskey and other liquids; for the refining and smelting
of iron, steel, copper, and aluminum; for the mechanical processing and pack­
aging of grain, tobacco, and other agricultural products; for the manufacturing
of complex light, standardized machinery through the fabrication and assembly
of interchangeable parts; and for the production of technologically advanced
industrial machinery and chemicals by a series of interrelated mechanical and
chemical processes. In these capital-intensive industries, investment in new
facilities greatly increased the ratio of capital to labor involved in producing a
unit of output. Production units achieved much greater economies of scale­
that is, the cost per unit dropped more quickly as the volume of materials being
processed increased. Therefore large plants operating at their "minimum effi-
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cient scale" (the scale of operation necessary to reach the lowest cost per unit)
had an impressive cost advantage over smaller plants that did not reach that
scale. 5

The economies of joint production, or scope, also brought significant cost
reduction. Here the cost advantage came from making a number of products in
the same production unit from much the same raw and semifinished materials
and by the same intermediate processes. The increase in the number of prod­
ucts made simultaneously in the same factory reduced the unit costs of each
individual product.

These potential cost advantages, however, could not be fully realized unless
a constant flow of materials through the plant or factory was maintained to
assure effective capacity utilization. If the realized volume of flow fell below
capacity, then actual costs per unit rose rapidly. They did so because fixed costs
remained much higher and "sunk costs" (the original capital investment) were
also much higher than in the more labor-intensive industries. Thus the two
decisive figures in determining costs and profits were (and still are) rated
capacity and throughput, or the amount actually processed within a specified
time period. (The economies of scale theoretically incorporate the economies
of speed, as I use that term in The Visible Hand, because the economies of
scale depend on both size-rated capacity-and speed-the intensity at which
the capacity is utilized.) In the capital-intensive industries the throughput
needed to maintain minimum efficient scale requires careful coordination not
only of the flow through the processes of production but also of the flow of
inputs from suppliers and the flow of outputs to intermediaries and final users.

Such coordination did not, and indeed could not, happen automatically. It
demanded the constant attention of a managerial team or hierarchy. The poten­
tial economies of scale and scope, as measured by rated capacity, are the
physical characteristics of the production facilities. The actual economies of
scale or of scope, as determined by throughput, are organizational. Such econ­
omies depend on knowledge, skill, experience, and teamwork-on the orga­
nized human capabilities essential to exploit the potential of technological proc­
esses.

The significance of economies of scale and those of scope in production, as
measured by throughput, can be illustrated by two well-known examples: the
Standard Oil Company, one of the very first modem industrial enterprises (as
differentiated from transportation, communication, or distribution enterprises)
in the United States; and the three oldest and largest German chemical com­
panies.

In 1882 the Standard Oil alliance formed the Standard Oil Trust. (Its suc­
cessor, Exxon, is still the world's largest oil company.) The purpose was not
to obtain control over the industry's output: the alliance, a loose federation of
forty companies, each with its own legal and administrative identity but tied to
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John D. Rockefeller's Standard Oil Company through interchange of stock and
other financial devices, already had a monopoly. At that time, in fact, the mem­
bers of the alliance produced 90% of America's output of kerosene. 6 Instead,
the Standard Oil Trust was formed to provide a legal instrument to rationalize
the industry and exploit economies of scale more fully. The trust provided the
essential legal means to create a central or corporate office that could do two
things. First, it could reorganize the processes of production by shutting down
some refineries, reshaping others, and building new ones. Second, it could
coordinate the flow of materials, not only through the several refineries, but
from the oil fields to the refineries and from the refineries to the consumers.

The resulting rationalization made it possible to concentrate close to a quarter
of the world's production of kerosene in three refineries, each with an average
daily charging capacity of 6,500 barrels, with two-thirds of their product going
to overseas markets. (At this time, refined petroleum products were by far the
nation's largest nonagricultural export.) Imagine the diseconomies of scale (the
increase in unit costs) that would result from placing close to one-fourth of the
world's production of shoes, textiles, or lumber into three factories or mills! In
those instances the administrative coordination of the operation of miles and
miles of machines and the huge concentration of labor needed to operate those
machines would make neither economic nor social sense.

The reorganization of the trust's refining facilities brought a sharp reduction
in the average cost of producing a gallon of kerosene. In 1880 the average cost
at plants with a daily capacity of 1,500 to 2,000 barrels was approximately 2. 5¢
per gallon. By 1885, according to the industry's most authoritative history, the
average cost for plants of that size had been reduced to 1. 5¢. 7 Data compiled
for the trust's Manufacturing Committee showed that the average cost of proc­
essing a gallon of crude for all its works had dropped from 0.534¢ in 1884 to
0.452¢ in 1885 with a resulting increase in the profit margin from 0.530¢ in
1884 to 1.003¢ in 1885. (That profit margin was the core of four of the world's
largest industrial fortunes, those of the Rockefellers, Harknesses, Paynes, and
Flaglers.) As these averages indicate, the unit costs of the giant refineries were
far below those of any competitor. To maintain this cost advantage, however,
these large refineries had to have a continuing daily throughput of 5,000 to
6,500 barrels, or a threefold to fourfold increase over the earlier daily flow of
1,500 to 2,000 barrels, with resulting increases in transactions handled and in
the complexity of coordinating the flow of materials through the processes of
production and distribution.

Even as Standard Oil was investing in its large refineries to exploit the
economies of scale, the German dye makers were making still larger invest­
ments to permit them to exploit fully the economies of scope. The enlarged
plants produced literally hundreds of dyes, as well as many pharmaceuticals,
from the same raw materials and the same set of intermediate chemical com-
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pounds. The first three enterprises to make such investments to exploit the
cost advantages of scale and then those of scope-Bayer, Hoechst, and
BASF-were able to reduce the price of a new synthetic dye, red alizarin, from
270 marks per kilogram in 1869 to 9 marks in 1886, and to make comparable
price reductions in their other dyes. 8 A new dye or pharmaceutical added little
to the production cost of these items, and the additions permitted a reduction
in the unit cost of the others. On the other hand, the development of new dyes
and pharmaceuticals was not only costly, but each new product increased the
tasks of quality control and coordination of product flow.

Standard Oil and the German chemical companies were by no means unique.
In the 1880s and 1890s new mass-prOduction technologies-those of the
Second Industrial Revolution-brought a sharp reduction in costs as plants
reached minimum efficient scale. In many industries the throughput of plants of
that scale was so high that a small number of them could meet the existing
national and even global demand. The structure of these industries quickly
became oligopolistic, and the few large enterprises in each competed world­
wide. In many instances the first company to build a plant of minimum efficient
scale and to recruit the essential management team remained the leader in its
industry for decades.

The differentials between the potential scale-and-scope economies of dif­
ferent production technologies indicate not only why the large hierarchical firms
appeared in some industries and not in others, but also why they appeared
suddenly in the last decades of the nineteenth century. It was not until the
1870s, with the completion of the modem transportation and communication
networks-the railroad, telegraph, steamship, and cable-and of the organi­
zational and technological innovations essential to operate them as integrated
systems, that materials could flow into a factory or processing plant and finished
goods move out at a rate of speed and volume and with the precise timing
required to achieve substantial economies of throughput. Transportation that
depended on the power of animals, wind, and current was too slow, too irreg­
ular, and too uncertain to maintain a level of throughput necessary to achieve
the potential economies of the new technologies. Thus the revolution in trans­
portation and communication created opportunities that led to a revolution in
both production and distribution.

The essential first step in exploiting the new technologies of production­
the step that led to the creation of the modern industrial enterprise-was,
therefore, the investment in production facilities large enough to exploit the full
potential of the economies of scale and scope inherent in the new or improved
technologies. The critical entrepreneurial act was not the invention-or even
the initial commercialization-of a new or greatly improved product or process.
Instead it was the construction of a plant of the optimal size required to exploit
fully the economies of scale or those of scope, or both.
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Several points need to be made about such an investment. First, to repeat,
different production technologies have different scale-or-scope economies.
Costs decrease and increase more sharply in relation to volume in some pro­
duction processes than in others. In some industries, such as oil, steel, and
aluminum, the cost-curve gradient (to use an economist's term) was steep, and
the penalties for producing below minimum efficient scale were severe. In
others, such as soap, cereal, and similar branded packaged products, the cost
gradient was less steep and the penalties for operating below minimum efficient
scale were less severe. So too, the potential for exploiting the economies of
scope varied widely from industry to industry.

Moreover, the optimal plant size for a specific product was related as much
to existing demand as to the potential output of a technology. The number of
plants in an industry that could operate at minimum efficient scale at a given
point in time was limited by the size of the market for that industry's product.
A plant, 'built at minimum efficient scale for an existing technology, that could
produce more than the market could absorb had higher unit costs than a smaller
plant whose output was more closely calibrated to market demand. In such a
situation the optimal plant size would be smaller than the size of one built to
the technology's minimum efficient scale. Therefore, I use the term "optimal
plant size" to mean the most efficient size of a plant at a given time and place.
The term reflects not only the state of the existing production technology but
also the anticipated size of markets at the time the plant was built; furthermore,
it reflects the elasticity of demand. Because the products of the new technol­
ogies were often new themselves (or much improved), the lower prices made
possible by scale-or-scope economies greatly increased the demand, thus fur­
ther increasing optimal plant size, at least until the technological limits were
reached.

Both technologies and markets were dynamic. Changes in technology could
increase or decrease minimum efficient scale. Changes in market size increased
or decreased optimal plant size. In addition, the capital required to build a plant
of optimal size varied from industry to industry. Steel mills needed much greater
capital investments than did oil refineries, which in tum were more costly than
factories producing cigarettes and other branded packaged products. For these
reasons the sizes and costs of production plants differed widely from industry
to industry.

Optimal size, as just defined, refers only to a production unit of the type
described earlier, that is, a manufacturing establishment as defined in the U.S.
Census, or its physically adjoining establishments, and not to the enterprise as
a whole. Most enterprises became multiplant, for in few cases were single
works of optimal size able to continue to meet the demand, particularly in
growing markets. Decisions concerning where and when to build new plants
involved a complex equation, one that changed as technology and markets
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changed. Key considerations included not only the cost advantages of operating
at minimum efficient scale but also estimates of anticipated share of these
markets, as well as size and location of markets plus transportation costs and
other costs of distribution and supply. If the plant was to be in a foreign country,
the costs resulting from tariff laws and other restrictive legislation needed to
be computed. The relationship between the efficient size of plant and the effi­
cient size of a multiplant enterprise is complex. But whatever the size of an
investment in production, an enterprise could realize the cost advantages of
that investment only if a management team effectively coordinated the fluc­
tuating flow of a variety of materials into the several production facilities,
through them, and then to the wholesalers, retailers, and final consumers.

Manufacturers quickly appreciated the importance of the relationship
between cost and volume and the penalties of operating below minimum efficient
scale. By the early twentieth century, managers, particularly in the United
States, were using the concept of "over and under absorbed burden" as a way
to place such variations in cost on their accounting sheets. If the plant operated
at less than its standard volume (based on estimates of market size as well as
anticipated throughput at rated capacity), the resulting loss was listed as "under
absorbed burden"; if it operated at more than that volume the resulting gain
was listed as "over absorbed burden."9 Over and under absorbed burden
became critical items on the cost sheets of individual plants and on the profit­
and-loss accounts of the enterprise as a whole.

Economies of Scale and Scope in Distribution

The economies of scale and those of scope as measured by throughput in the
production process help explain why large firms appeared in the industries
where they did and when they did, but these economies do not explain why the
firms initially grew in the way they did: that is, by integrating forward into
distribution and backward into purchasing. The new mass producers might well
have continued to buy from and sell to commercial intermediaries-particularly
wholesalers and manufacturers' agents. By doing so they would have been
spared the expense of investing in personnel and costly distribution and pur­
chasing facilities. Explaining such vertical integration requires a more precise
understanding of the processes of volume distribution-particularly why the
wholesalers and other commercial intermediaries lost their cost advantage vis­
a-vis the volume producer.

The intermediaries' cost advantage had resulted from exploiting the econ­
omies of both scale and scope. Because they handled the products of many
manufacturers, they achieved a greater volume and lower costs per unit than
did anyone manufacturer in the marketing and distribution of a single line of
products (scale). Moreover, they increased this advantage by the broader scope
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of their operation-that is, by handling a number of related product lines through
a single set of facilities (scope). This was true of the new volume wholesalers
and the new mass retailers-the department store, the mail-order house, and
the chain store. These full-line wholesalers and mass retailers came into being
only after the railroad, telegraph, steamship, and cable made possible new high­
volume, high-speed, regularly scheduled transportation.

Both wholesalers and retailers were organized specifically to exploit the
economies of scale and scope. The organizational core of a volume distributor
was its buying departments, one for each major line handled. The buyers deter­
mined the price, the quantity, and the physical specifications (size, weight, and
quality) of goods ordered. They were responsible for maintaining the high­
volume flow of goods through the enterprise by working closely with its traffic
department in arranging specific shipments and deliveries and with its selling
force in arranging displays, catalogue copy, or advertising. The critical measure
of performance in coordinating this flow through the enterprise was "stock­
turn, " that is, the volume of goods processed in relation to inventory by a single
set of facilities and personnel within a specified period of time. Stock-tum was
to mass distributors what throughput was to refiners and other mass producers.
The greater the stock-tum, the more intensive the use of existing personnel,
facilities, and capital invested in inventory; therefore, the lower the cost per
unit. The buying departments, each coordinating the flow of a single line of
products, were the units that permitted the new volume distributors to take
advantage of economies of scale. The traffic departments, the selling facilities,
and the geographically distant purchasing offices and facilities used by all the
buying departments permitted the enterprise to achieve economies of scope­
that is, to use the same facilities to market and distribute different products.

Yet the wholesalers' advantages of both scope and scale had their limits.
When these limits were reached, it became more advantageous for the manu­
facturers themselves to make the investment in purchasing, marketing, and
distribution facilities. When a manufacturer's volume attained a scale that would
reduce the cost of transporting, storing, and distributing products to the level
of that achieved by the wholesaler through his volume economies, the inter­
mediary lost his cost advantage. As Scott Moss points out: "Provided that such
a minimum efficient scale in transactions exists, the intermediary will have a
cost advantage over its customers and suppliers only as long as the volume of
transactions in which he engages comes closer to that scale than do the trans­
actions volumes of his customers or suppliers. "10 A manufacturer of a single
product rarely achieved such a volume in retailing, except in higWy concentrated
urban markets. On the other hand, he often did so in the wholesaling of both
consumer and industrial goods.

Just as the volume distributor's cost advantages of scale were lost when the
manufacturer increased his output to a volume that would bring comparable
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advantages, so the cost advantages of joint distribution or scope were reduced
when products required specialized facilities and skills in their marketing and
their distribution. (I use the term "marketing" to refer to promoting and selling
goods and the term "distribution" to refer to the physical flow of goods from
manufacturers to customers.) The more the products required such specialized
skills and such specialized storage and transportation facilities, the less were
the opportunities for the intermediary to achieve economies of scope resulting
from the ability to handle a number of related products for a number of manu­
facturers. This was also true for transactions involved. If contractual arrange­
ments for the sale and delivery of related products were relatively straightfor­
ward and standardized, then a single intermediary might easily handle all
transactions involved in the distribution of a manufacturer's output. But if the
transactions were complex, if specialized knowledge was required in order to
sell, install, and maintain the products and to provide the necessary credit
arrangements, and if costly specialized facilities were required to distribute the
goods, then the intermediary had to hire personnel with these specialized skills
and invest in these specialized facilities-skills and facilities that often were
applicable to only one particular product line. Moreover, if the intermediary did
make the investment in facilities and personnel, he became increasingly depen­
d~nt on the few manufacturers of the product in question and on the cash flow
needed to stay in business. The manufacturer, in addition, usually had a more
accurate understanding of the specialized facilities, skills, and services required
to distribute and market his specific products than did the wholesaler, who
handled a variety of lines for a number of producers. Thus the increasing
product-specificity of the investment required to market a product in volume
reduced the intermediary's cost advantage and otherwise discouraged him from
making the necessary investment. At the same time, of course, it increased
the incentive of the manufacturer to make the expenditures.

Still another incentive for the manufacturer to invest in a sales force of his
own was competition. The new production technologies with their historically
unprecedented output created a new type of competition. In those industries
where a few large plants could meet existing demand, these few quickly began
to compete for a substantial share of national and often international markets.
Cost advantages of scale reflected a manufacturer's market share. Normally,
loss of share to a competitor not only increased his production costs but also
decreased those of his competitor.

Thus in the new capital-intensive, oligopolistic industries the few large com­
petitors could no longer afford to depend on commercial intermediaries who
made their profits by handling products of more than one manufacturer. The
manufacturers needed a sales force of their own to concentrate full-time on
advertising, canvassing for customers, assuring delivery on schedule, and pro­
viding installation, service and repair, customer credit, and other services for
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their particular line of products. A sales force became the most dependable
instrument for obtaining and holding a market share large enough to assure the
cost advantages of scale. In addition, it provided a steady flow of information
about markets and customer needs and tastes. In these ways the manufactur­
er's sales force reduced potentially high transaction costs.

For these reasons, as the scale of firms' output increased and as the spe­
cialized facilities and services required for volume distribution narrowed the
intermediaries' potential to exploit the economies of scope, leading enterprises
in the new capital-intensive industries invested in product-specific distribution
facilities and recruited and trained personnel to provide specialized marketing
services.

The motives for integrating backward by building a purchasing organization
to take the place of commercial intermediaries were, of course, much the same
as those for integrating forward into wholesaling. The establishment of a central
purchasing office provided the enterprise with skilled, product-specialized
buyers who searched out sources of supplies and contracted with suppliers on
price, specification, and delivery date. They worked closely with their produc­
tion departments to schedule flows and with the traffic departments which were
responsible for the actual shipment of goods to the plants.

Although fewer product-specific services and facilities were needed in pur­
chasing than in distribution, they were often quite essential in coordinating flows
and reducing costs. The processors of branded packaged dairy and chocolate
products and of canned milk, canned vegetables, and canned meat needed
refrigerated storage facilities and careful scheduling to assure continuous year­
in-and-year-out flows into the processing plants. Other processors, such as
cigarette makers and distillers, whose raw materials required aging and curing,
made comparable investments. Furthermore, the purchasing of manufactured
supplies in volume directly from the manufacturers reduced costs just as it did
for mass retailers. In these ways integrating backward into purchasing, like
integrating forward into distribution, replaced the existing commercial inter­
mediaries.

Building the Integrative Hierarchy

As I have emphasized, the initial step in the creation of the modem industrial
enterprise was the investment in production facilities large enough to achieve
the cost advantages of scale and scope. The second step, which often occurred
almost simultaneously, was the investment in product-specific marketing, dis­
tributing, and purchasing networks. The third and final step was the recruiting
and organizing of the managers needed to supervise functional activities per­
taining to the production and distribution of a product, to coordinate and monitor
the flow of goods through the processes, and to allocate resources for future
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production and distribution on the basis of current performance and anticipated
demand. 11

The resulting managerial hierarchies were established along functional lines.
Each function was administered by a department (see Figure 1). The largest
and first to be formed were those for production and sales, with a smaller one
for purchasing. At the headquarters of these functional departments middle
managers coordinated and monitored the activities of the lower-level managers
who administered the enterprise's operating units-its several factories, its
sales and purchasing offices, and its research laboratories. They also had to
provide the incentive for plant and office managers to perform effectively, just
as those lower-level executives had to motivate the operating personnel in their
units. Normally, the functional departments were organized along the line-and­
staff principle, with line officers having executive authority and staff officers
having an advisory role. In production the line officers had charge of the specific
processes used in the output of goods, and staff officers had charge of personnel
records, labor relations, cost accounting, and quality and inventory control. In
sales the line officers usually headed regions or managed specific products,
while the staff officers were specialists in accounting, advertising, and market
analysis. In addition, smaller departments were established to carry out other
functional activities.

Of the smaller departments, research and development became one of the
most significant in those enterprises operating in technologically advanced
industries. The new enterprise's laboratories were created to assist in assuring
proper control of production processes and in maintaining the quality of the
product. The creation of a research organization geographically and administra­
tively separate from production came only after the production and marketing
organizations had been firmly established. In their early years such research
departments concentrated on improving product and process; they also located
new markets for existing products. Only in later years did they begin to develop
new materials or finished goods for new markets.

The amount of investment in research reflected the technical complexities of
the products and the production processes. Not surprisingly, industrial research
in the United States and Europe remained concentrated in a small number of
industries. In the United States in 1921 (the first year for which information is
available), close to half the scientific personnel in industrial research were
employed in two industries-chemicals and electrical equipment. Also not sur­
prising was the close relation that developed between research managers and
those in marketing and production. 12 The sales force maintained a careful watch
on product performance and customer needs. Its managers worked closely with
the product designers and plant managers, as well as laboratory chiefs, in
improving both product and process. In the chemical and electrical machinery
industries the resulting network of information flows became a major force in
continuing technological innovation.
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Industrial firms invested in research and development for much the same
reasons that they invested in marketing and distribution. Specialized firms
existed in both areas, although there were far fewer specialized research firms
than marketing firms. Like wholesalers and retailers, research and development
firms made their profits by providing the same or related services to a number
of manufacturers (scope). The manufacturer's primary interest, however, was
in improving a specific product line. The improvement of products and proc­
esses required product-specific skills and facilities, as well as close coordination
between marketing, plant, and laboratory personnel and the facilities handling
that product. Moreover, in the technologically advanced industries, improved
products and processes became major competitive weapons to maintain and
enlarge market share. Whereas there was little incentive for a separate
research firm to invest heavily in higWy product-specific personnel and facilities,
since its function was to serve many customers, the manufacturer with a strong
proprietary interest in the development of his particular products had every
incentive to do so. As a result, product-specific industrial research and devel­
opment remained concentrated in the offices and laboratories of the integrated
industrial enterprises. These firms, however, continued to use the specialized
research companies, such as Arthur D. Little and Stone & Webster in the
United States, for testing, setting standards, and other more routine, less
proprietary activities. 13

In addition to the departments for production and marketing and the smaller
ones for purchasing and research and development, other smaller functional
departments included traffic (to move goods over transportation networks),
engineering (to construct plants and other facilities), legal, real estate, and,
somewhat later, personnel and public relations. Again as in the case of research
and development, the volume of activity and the product-specific nature of the
tasks led to the creation of these smaller internal departments. The enterprise
continued to rely on outside specialists for routine or part-time specialized
assistance and advice.

The other large department was finance. Its functions were somewhat less
product-specific. Its tasks were to coordinate the flow of funds through the
enterprise's many units and to provide a steady flow of information to enable
top management to monitor performance and allocate resources. The ability to
plan and schedule cash flows was an important advantage gained from internal­
izing distribution units; for internalization eliminated the danger of delayed or
intermittent payments from wholesalers-receipts whose steady flow was
essential to pay suppliers and workers and to stabilize and reduce the costs of
working capital. To provide information concerning performance and resource
allocation, the financial department set up uniform accounting and auditing pro­
cedures. It also became responsible for external financial affairs, including the
raising of new capital and the payment of dividends and interest on bonds.

The heads of the major functional departments, the president, and sometimes
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a full-time chairman of the board composed the senior decision-making unit of
integrated industrial enterprises. In the United States these executives usually
formed the Executive Committee of the Board; in Germany they made up the
Vorstand. In Britain and Japan they became Managing or Executive Directors.
Individually the full-time salaried top managers, the "inside directors" and their
staffs, monitored the activities and performance of the middle managers who
were responsible for the day-to-day operations of the functional departments.
They supervised the flow of goods through the enterprise. Jointly they deter­
mined corporate policies, planned long-range strategy and allocated the
resources-facilities and personnel-necessary to maintain the long-term
health and growth of the enterprise. In making broad strategic decisions they
worked closely with the "outside directors," the part-time representatives of
families, banks, and other shareholders. The completed structures of these
centralized, functionally departmentalized hierarchies were variations on the
structure of the modem industrial enterprise (Figure 1), the central institution
of managerial capitalism.

First-Mover Advantages and Oligopolistic Competition

The entrepreneurs who invested in plants big enough to exploit the economies
of scale or scope in production, in product-specific facilities and skills in distri­
bution (and also in research in technologically advanced industries), and in the
managerial organization essential for coordination of those activities brought
into being the modern industrial enterprise. The first to do so acquired powerful
competitive advantages, or (to use the economists' term) "first-mover" advan­
tages. This was particularly true in industries producing new or greatly
improved products and using new and greatly improved processes. To compete
with the first movers, rivals had to build plants of comparable size and make
the necessary investment in distribution and, in some industries, in research.
They also had to recruit and then train a managerial hierarchy. But to build a
plant of the size needed to achieve comparable economies of scale or scope
might mean that the total capacity of the industry would exceed the existing
demand. Thus if latecomers were to maintain enough capacity utilization to
assure competitive unit costs, they would have to take customers away from
the first movers.

This was a challenging task. While the latecomer's production managers were
learning the unique characteristics of what was usually a new or greatly
improved technology and while its sales force was being recruited and trained,
the first movers' managers had already worked out the bugs in the production
processes. They had already become practiced in assuring prompt delivery.
They knew how to meet customers' special needs and to provide demonstra­
tions, consumer credit, installation, and after-sales repair and maintenance. In
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branded packaged products, where advertising was an important competitive
weapon, the first movers were already investing some of the high profits
resulting from low-cost operations in massive advertising campaigns.

The first movers had other advantages. In the more technologically complex
industries the first to install research laboratories and to train technicians were
the first to become fully aware of the attributes and intricacies of the new
products and processes-an advantage that was often reinforced and expanded
by patents. Moreover, in most of the new industries the latecomers had to
make a much larger initial outlay of capital than their predecessors. They could
rarely finance either the necessarily large investment in the scale of production
or in the size of their marketing networks from retained earnings, as had the
first movers, because to compete they had to build plants of comparable optimal
size. The latecomers' investments not only had to be larger, they were also
riskier, precisely because of the first movers' competitive strength.

Thus the first movers were not only the leaders in exploiting the cost advan­
tages of scale and scope, but they had a head start in developing capabilities in
all functional activities-production, distribution, purchasing, research, finance,
and general management. Again to borrow a useful term from the economists,
the first movers were apt to be well down the learning curve in each of the
industry's functional activities before challengers went into full operation. Such
advantages made it easy for first movers to nip challengers in the bud, to stop
their growth before they acquired the facilities and developed the skills needed
to become strong competitors. And such advantages could be and often were
used ruthlessly.

This distinction between first movers and challengers is of major importance
to this history. First in the development of a new set of improved products or
processes came the inventors, usually the individuals who obtained the patent.
Then came the pioneers, the entrepreneurs who made the investment in facil­
ities needed to commercialize a product· or process-to bring it into general
use. 14 The first movers were pioneers or other entrepreneurs who made the
three interrelated sets of investments in production, distribution, and manage­
ment required to achieve the competitive advantages of scale, scope, or both,
inherent in the new and improved products and processes. (I also use the term
"first movers" for the enterprises thus created.) The challengers were the
latecomers who took on the first movers by making a comparable set of invest­
ments and by developing comparable skills needed to obtain comparable com­
petitive capabilities.

Although the barriers to entry into an industry that were raised by a first
mover's investments were intimidating, challengers did appear. They came
most often when rapid demographic changes had altered existing markets and
when technological change had created new markets and diminished old ones.
But in those industries where scale or scope provided cost advantages, the
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number of players remained small, and there was little turnover among the
leaders. These industries quickly became and remained oligopolistic and occa­
sionally monopolistic. A few large integrated firms competed for market share
and profits in national and often world markets in what was a new, oligopolistic
manner: they no longer competed primarily on price, as firms had done previ­
ously and as firms continued to do in the more fragmented labor-intensive
industries. The largest firm (usually the first to make the three-pronged invest­
ment in production, distribution, and management) became the price leader,
basing prices on estimates of demand in relation to its own plant capacities and
those of its competitors.

Price remained a significant competitive weapon, but these firms competed
more forcefully for market share and increased profits by means of functional
and strategic efficiency, that is, by carrying out more capably the processes of
production and distribution, by improving both product and process through
systematic research and development, by locating more suitable sources of
supply, by providing more effective marketing services, by product differentia­
tion (in branded, packaged products, primarily through advertising), and finally
by moving more quickly into expanding markets and out of declining ones. 15

The test of such competition was changing market share, and in most of the
new oligopolistic industries market share and profits changed continually.

Competition for market share and profits tended to sharpen the skills of the
middle managers responsible for the functional activities. It also tested and
enlarged the skills of the top managers in their responsibilities for coordination,
strategic planning, and resource allocation. The combined capabilities of top
and middle management can be considered the skills of the organization itself.
These skills were the most valuable of all those that made up the organizational
capabilities of the new modem industrial enterprise.

These organizational capabilities included, in addition to the skills of middle
and top management, those of lower management and the work force. They
also included the facilities for production and distribution acquired to exploit
fully the economies of scale and scope. Such capabilities provided the profits
that in large part financed the continuing growth of the enterprise. Highly
product-specific and process-specific, these organizational capabilities affected,
indeed often determined, the direction and pace of the small number of first
movers and challengers, and of the industries and even the national economies
in which they operated.

Continuing Growth of the Modern Enterprise

Once the investment in production and distribution was large enough to exploit
fully the economies of scale or scope, and once the necessary managerial hier­
archy was in place, the industrial enterprise grew-it added new units-in four
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ways. One was by acquiring or merging with enterprises using much the same
processes to make much the same product for much the same markets; that
is, it grew by horizontal combination. Another was by taking on units involved
in the earlier or later stages of making a product, from the mining or processing
of raw materials to the final assembling or packaging; that is, it grew by vertical
integration. The third way of growth was to expand geographically to distant
areas. The fourth was to make new products that were related to the firm's
existing technologies or markets. The initial motive for the first two strategies
of growth was usually defensive, to protect the firm's existing investments. In
the other two strategies, firms used their existing investments and above all
their existing organizational capabilities-their facilities and skills-to move into
new markets and into new businesses.

HORIZONTAL AND VERTICAL COMBINATION

In a large number of cases the incentive for acquisition or merger of enterprises
producing competitive products was to gain more effective control of output,
price, and markets. Such horizontal combination increased organizational capa­
bilities and productivity only if a single, centralized administrative control was
quickly established over the merged or acquired companies and then the facil­
ities and personnel were rationalized to exploit more fully the economies of
scale and scope. Such was the case, for example, when the Standard Oil asso­
ciates legally consolidated to form the Standard Oil Trust. And such horizontal
combination often permitted a number of pioneers to come together and then
to make the investments in production and distribution and management nec­
essary to achieve first-mover advantages. But if the companies acquired or
those coming into the merger were not administratively centralized and ration­
alized but instead continued to operate autonomously much as they had before
the change, the enlarged enterprise remained little more than a federation of
firms. The resulting cost advantages were minimal.

The reasons for vertical integration-growth through obtaining facilities
along the chain of production-were more complex. Faster throughput and with
it significant cost reductions and increased productivity in terms of output per
worker or unit of equipment rarely resulted from vertical integration unless the
additional processes were directly connected to the firm's existing ones by its
own rails, conveyors, or pipes. Such integration was particularly successful in
the production of chemicals, metals, and machinery. Where the facilities to
make related processes were located at a distance, increased throughput was
less feasible.

The motive for such investments in growth by vertical integration was pri­
marily defensive, but not in the same way as through horizontal combination.
Sometimes the aim was to withhold supplies from competitors and so create
barriers to entry in the industry. Far more often, however, the motive for such
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vertical integration was to assure a steady supply of materials into the enter­
prise's production processes, which was essential if the cost advantages of
scale and scope were to be maintained. It provided insurance against great cost
increases resulting from fluctuating production or even shutdown. It reduced
the cost of high inventory storage and other carrying costs. It lowered the risk
that suppliers would fail to carry out contractual agreements-risks from what
economists and organizational theorists have termed "bounded rationality"
(human fallibility) and "opportunism" (self-interest with guile). The greater the
investment in capital-intensive facilities and the greater the optimal size of these
facilities, the greater the incentive for insurance against such transaction costs.
Thus the more concentrated the facilities of production and the more concen­
trated the sources of supply, the more likely was the integration of the two
within a single enterprise.

Nevertheless, as long as such integration did not directly increase economies
of scale or scope, as long as alternate sources of supply were available at a
reasonable price, and as long as legal and personal ties and relationships helped
to assure the fulfillment of contractual arrangements, manufacturers usually
preferred to buy their supplies rather than invest in and manage the production
of those supplies. If the investment was not made to reduce the cost of trans­
action risks, it might be made merely as a profitable portfolio investment. But
most manufacturers preferred other routes to growth-those of adding units
in areas and in products where their existing facilities and organizational capa­
bilities gave them a distinct competitive advantage.

GEOGRAPHICAL EXPANSION AND PRODUCT DIVERSIFICATION

When managers of industrial enterprises combined horizontally or vertically for
defensive or strategic reasons, they did so in response to specific historical
situations that varied from time period to time period, from country to country,
from industry to industry, even from firm to firm. For example, in the U.S.
automobile industry during the interwar years, for specific historical reasons
Ford remained fully vertically integrated, General Motors had a policy of con­
trolling one-quarter of its suppliers, and Chrysler obtained nearly all of its
supplies from independent producers (see Chapter 6).

Far more central to the continuing evolution of the modem industrial enter­
prise were the strategies that led to adding production units in distant places,
usually abroad, and that led to manufacturing related products. Geographical
expansion into distant markets provided a way for the enterprise to continue
to exploit its competitive advantages, those based primarily on organizational
capabilities that had been developed by exploiting economies of scale. Product
diversification came from opportunities to use existing production, marketing,
and research facilities and personnel by developing products for new and more
profitable markets. Such expansion was based on organizational capabilities that
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had been developed by exploiting economies of scope. The efforts to utilize
these organizationally based competitive advantages became the driving
force-the underlying dynamic-in the growth of the modem industrial enter­
prise and industrial capitalism. The development and implementation of these
two strategies of growth, carried out to employ more profitably the organiza­
tional capabilities that had been honed through functional competition, permitted
the modern industrial enterprise to counter the bureaucratic inertia inherent in
any hierarchical institution.

Obtaining distant production facilities obviously came after, not before, a first
mover had made its initial investments in production, distribution, and manage­
ment. The first expansion of production usually occurred at home with the
enlargement of the original plant, particularly when such expansion brought
greater economies of scale or scope. As the marketing organization was geo­
graphically extended and as the original plant reached minimum efficient scale,
new plants were built to an optimal size based on the extent of the more distant
domestic markets, on transportation costs, and on availability of materials and
labor.

Much the same incentives led to direct investment abroad. In addition, tariff
laws and other discriminatory legislation, by raising the cost of finished goods
shipped across national borders, provided major reasons for constructing dis­
tant production facilities. At times factories were built to forestall competition
in a new market, or to exploit potential market growth, or to produce a variation
of the product line to meet local needs. In nearly every case, however, such
investment was made on the assumption that the enterprise had a competitive
advantage over local producers. 16

The large integrated enterprise also expanded abroad, just as it did at home,
for defensive reasons: to obtain assured sources of essential supplies, usually
mineral or agricultural products, for its domestic and later its foreign processing
plants. Again, it usually did so only when such supplies were not available at
home and where local entrepreneurs had not developed the needed resource,
as was often the case with direct investment in oil fields, mines, or rubber
plantations.

The primary reason, however, for a firm's direct investment abroad was to
expand its market share in distant countries and to lower the costs of making
and selling its products in those markets. As I have already suggested, the
decisions to establish plants abroad and to determine their size and location
depended on a calculus that balanced, on the one hand, the costs of producing
both primary and intermediate products in plants of optimal size with, on the
other hand, the costs of transportation, distribution, tariffs, and other regula­
tory measures. For this reason most firms became multinational by building
facilities to produce their basic lines in advanced rather than developing econ­
omies, for markets for new and improved industrial and consumer products
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were larger in those economies with high per-capita income. For this reason,
too, such investment in distant production facilities followed, rather than pre­
ceded, that in marketing. 17

Those first movers with the strongest competitive advantages went abroad
most quickly. The first movers among American producers of mass-produced
light machinery-sewing, office, and agricultural machines, automobiles (later),
and a variety of comparable products, such as elevators and printing presses­
were marketing and then producing abroad well before World War I. By that
time the German producers of dyes and pharmaceuticals dominated world mar­
kets. By then, too, the first movers in Germany and the United States in the
electrical equipment industry had taken over world markets. With the compet­
itive advantages derived from economies of scale or scope these first movers
long remained dominant firms in foreign countries, as well as in their own. By
contrast, if an industry's technology of production provided little in the way of
such competitive advantages, as was the case in the processing of natural fibers,
the firms that went overseas rarely retained their initial market position.

Expansion by diversification into related industries-the other continuing
strategy of growth-utilized the economies of scope at all three levels of the
organization-the operating units, the functional departments, and the top or
corporate office. And the stimuli for such diversification were both external and
internal.

Changes in the environment often reduced demand for existing products and
created markets for closely related ones. Basic technological innovations (elec­
tricity, electronics, and the internal combustion engine, for example), demo­
graphic shifts, and wars and depressions all affected product markets. In addi­
tion, as demand for existing products leveled off and as capacity became
calibrated with or overreached existing demand, the search for new products
intensified.

Internal stimulus came from the needs and opportunities to use existing
facilities and capabilities more fully. 18 Indeed, the initial investment in facilities
large enough to exploit the cost advantage of scale sometimes in itself encour­
aged new product development. Thus in the production of aluminum and syn­
thetic ammonia the scale economies were so high that the aluminum and chem­
ical companies had to search for new products that could take some of the
output of the most efficient plants.

An impetus to diversification at the operating level was the emergence of by­
products, such as fertilizer, soap, and glue in meatpacking and petrochemicals
in oil refining. But unless the volume of output was high enough to warrant the
creation of a new and separate marketing organization, these by-products
remained by-products, and were marketed through wholesalers or other inter­
mediaries who sold related products and so could continue to benefit from their
economies of scope. Where the volume was large enough, as it was in the case
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of fertilizer and leather for the largest meatpackers, nationwide sales organi­
zations were established, managers hired, and integrated subenterprises or
divisions were thus formed to market such products and to coordinate the flow
of goods through the enterprise.

The most common stimulus to diversification, however, was the potential for
economies of scope existing in an enterprise's major functional units-produc­
tion, distribution, and research. At most enterprises the first step toward such
product diversification was the development of a full line that exploited the
firm's facilities and capabilities in all three major activities. Thus a reaper com­
pany and a plow company began to compete directly as each moved into the
other's markets by developing a full line of agricultural implements. So, too,
automobile manufacturers embarked on producing and distributing a full line of
cars, trucks, buses, and other commercial vehicles. Although the expansion of
the line often required the building of new plants or even new sales depart­
ments, such growth relied primarily on expanding existing facilities or adding
comparable ones using existing capabilities.

When diversification moved beyond producing a full line, the story was dif­
ferent. Where it came by exploiting the economies of scope in production to
make goods sold in new and different markets, new marketing personnel and
facilities had to be acquired. When American agricultural-equipment companies
entered the construction-equipment business, when German dye makers
moved into pharmaceuticals, or when Du Pont's rayon division developed cel­
lophane, they all made more effective use of existing production facilities and
personnel and of existing intermediate processes and materials. All also had to
recruit and train new sales forces. Often, too, the resulting integration of pro­
duction and distribution led to the formation of research and development units
for each of the new product lines.

Where diversification resulted from the economies of scope in marketing and
distribution, the establishment of new processing and purchasing units was
often called for. Such economies existed because distribution and marketing
networks, even though product-specific, could be used to handle more than a
single product line. Thus the meatpackers began to send dairy products and
fruit through their refrigerated networks. Distribution facilities created to
assure daily delivery of fresh yeast to bakers and brewers were easily adapted
to daily delivery of ground coffee to grocers. Nonrefrigerated facilities for
moving one type of processed grain product could be used for others; and
capabilities in marketing one set of branded packaged products were easily
transferable to another.

In research and development, which was concentrated in the technologically
advanced industries, facilities and organizational capabilities were even less
product-specific and the opportunities to exploit economies of scope were even
greater than in production and distribution. The knowledge required for
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research and development came from physics, chemistry, and other sciences,
disciplines that far transcended the needs of one product line. The scientific
disciplines acquired to improve processes and products in explosives were
transferable to the development of new chemically produced fibers, fabrics,
films, and plastics, as well as better paints, varnishes, and other finishes, since
those products were all based on the same cellulose technology. The scientific
training needed to improve machinery for the generation and transmission of
electricity was applicable to developing electrical appliances, vacuum tubes, x­
ray and electronic equipment, and other technologically complex devices.

Even more important, the chemical producers and electrical manufacturers
had mastered the specialized technical and organizational skills needed to move
a new or improved product into full commercial use: that is, they became even
more skilled in development than in research. They understood the complexi­
ties that are inherent in market research, in building pilot plants and then in
scaling up production facilities to minimum efficient size, and in recruiting and
training a nationwide sales network-activities that absorb by far the greatest
part of the cost of completing successfully the long haul from product innovation
to volume production for world markets.

Finally, successful diversification required a team of experienced managers
at corporate headquarters capable of monitoring and allocating resources for
not one but several product lines. They not only had to evaluate current per­
formance and functional competitive effectiveness in each of several product
lines, but they also had to decide whether to expand or contract long-term
investment in the lines. Of even more importance for the long-term perfor­
mance of the enterprise, they had to determine whether or not to initiate
research and development on a new product. Above all, they had to decide
whether or not to make the extensive investment necessary to build production
facilities of optimal size, and to recruit the management and the sales force
needed to produce and sell a product that might not show a profit for many
years after its development was authorized or even several years after the
investment in production and other operating facilities had been made. Such
evaluations and decisions called for managers experienced in the technological
and marketing processes on which the competitive advantage of the new
product rested. It was in carrying out a continuous strategy of growth through
product diversification that the economies of scope at the enterprise level, as
differentiated from the functional level, had their greatest significance.

Growth by adding units abroad or in related industries led to a modification
of the enterprise's administrative structure. 19 Initially expansion abroad called
for only a moderate adjustment-the formation of an international committee
and.then an international department to supervise distant marketing and distri­
bution. In the few cases where overseas investment was primarily in basic
materials, the supervisory body often became known as the raw materials
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department. Only after extensive expansion overseas did an enterprise adopt
a multidivisional structure by which major geographical regions were adminis­
tered through integrated area divisions.

Diversification into related industries brought far more thoroughgoing admin­
istrative restructuring. Diversifying companies adopted, some more quickly
than others, a multidivisional structure (see Figure 2). This structural change
came when the senior managers realized that they had neither the time nor the
necessary information to coordinate and monitor day-to-day operations and at
the same time devise and implement long-term plans for the several product
lines. The administrative overload had simply become too great. The solution
was to establish a structure consisting of divisional offices to administer each
of the major product lines and a general or corporate office to administer the
enterprise as a whole.

Each divisional office included a general manager, his staff, and the heads of
the functional activities involved. The general manager was fully responsible
for his division's performance and profits. In other words, each division became
a replica of the enterprise's original centralized, functionally departmentalized
organization, except that the highest ranking officer in the division had become
a middle manager reporting to the top executives in the corporate office. Each
division competed functionally and strategically with other firms or with the
divisions of other firms within the same industry.

At the corporate office the top managers became general executives without
day-to-day operating responsibilities. They concentrated on continually evalu­
ating performance of the operating divisions and on planning and implementing
long-term corporate strategy through the allocation of funds, facilities, and
personneL They were assisted by a corporate staff who provided a constant
flow of information and offered specialized skills, not only to the general exec­
utives at the corporate headquarters but also to the middle managers who
headed the operating divisions. The corporate staff included the enterprise's
enlarged financial department with its specialists in accounting, auditing, and
other numbers-oriented activities. It also included a corporate personnel office
that collected information on the training and experience of both employees and
managers. Its central research laboratory helped to provide technological advice
and develop new products and processes not clearly related to the work of the
divisional laboratories. Its development department planned corporate
strategy. Often there were corporate offices for marketing and production.
These corporate staff departments remained only advisory, not decision-making
offices, but they enhanced the capabilities of the organization as a whole by
providing a systematic and continuous internal exchange of information on new
developments in facilities, processes, and products.

The multidivisional structure was the administrative response to growth
based on further utilization of firms' organizational capabilities. A division was
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responsible for a single product line, or in some cases for a geographical area.
In other words, the multidivisional structure provided the means to administer
several different, though related, product lines; and it also provided the means
to administer a single line which was sold worldwide by creating comparable
integrated divisions for major geographical regions. 20 Thus the corporate office
was able to monitor and advise and so to increase the competitive capabilities
of the several divisions. In this manner diversified, multidivisional enterprises
were able to intensify competition within the industry or region into which they
moved and at the same time to transfer resources from older, more stable
industries or markets to newer, more dynamic ones. 21

The Modern Enterprise in Labor-Intensive Industries

It should be stressed that these broad descriptive patterns and the resulting
explanations of the dynamics of the modem industrial enterprise relate to those
industries where the technologies of production had the potential for extensive
economies of scale and scope and where product-specific marketing organiza­
tions provided further competitive advantages. Where this was not the case­
that is, in industries where, owing to their technology, the optimal size of plant
was small, where mass distribution did not require specialized skills and facili­
ties, and where coordination of flows was a relatively simple task-manufac­
turers had much less incentive to make the three-pronged investment in pro­
duction, distribution, and management. In the more labor-intensive industries,
such as publishing and printing, lumber, furniture, textiles, apparel, leather,
seasonal and specialized food processing, and specialized instruments and
machinery, the large integrated firm had few competitive advantages. In some,
such as textiles and lumber, careful coordination of flows within manufacturing
units did increase throughput and lower unit costs. Also costs were often low­
ered by producing a variety of differently designed items from the same
machines and materials. But the resulting cost advantages were far fewer than
those in the capital-intensive industries. They rarely created major barriers to
entry. Indeed size, by making the large firm less flexible in meeting changes in
demand and style, might be a competitive disadvantage. This was often the
case in apparel (both cloth and leather) and in a number of industries processing
food and drink. In the labor-intensive industries many small single-unit firms
continued to prosper, and in them competition continued to be based on price
and the ability to move quickly with changing demand.

Significantly, it was in several of these more fragmented industries-textiles,
apparel, furniture, and some food processing-that the mass retailers (the
department stores, mail-order houses, and chain stores) began to coordinate
the flow of goods from manufacturer to consumer. In those industries where
substantial economies of scale and scope did not exist in production, high-
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volume flows through the processes of production and distribution came to be
guided-and the resulting cost reductions achieved-by the buying depart­
ments of mass retailers, retailers who handled a variety of related products
through their facilities. Their efficiency, in tum, further reduced the economic
need for the wholesaler as a middleman between the manufacturer and the
retailer.

Where the economies of scale and scope and the creation of product-specific
marketing organizations did bring competitive advantage, the history of the
modern industrial enterprise followed in a general way the patterns outlined in
this chapter. Here I have attempted to provide the framework-that is, the
common terminology, the set of concepts, and the explanatory theory-that is
needed to comprehend fully the complex, interrelated historical developments
described in the following chapters.



· I I

The United States:
Competitive Managerial Capitalism

In this comparative historical study of the beginnings and dynamic evolution of
the modern industrial enterprise the American story must be told first. From
the 1890s on, the United States was the world's leading industrial nation (Table
1). By 1913 it was producing 36% of the world's industri~l output as compared
with Germany's 16% and Britain's 14%. As a consequence there have always
been a greater number of large modem industrial enterprises in the United
States than in any other nation-even more than the percentage of output might
indicate. Indeed, in 1973 (when the U.S. share of total world output had dropped
to about a third) more than half of the 401 enterprises with more than 20,000
employees were based in the United States (Table 5). And many of those firms
were larger than any abroad. A rough estimate indicates that before World War
II only about a quarter of the 200 largest industrial enterprises in Britain and
even less than a quarter in Germany (as listed in Appendixes A.1-A. 3, B.1­
B.3, and C.1-C. 3) had assets greater than those of the 200th largest American
firm. In addition, because many of these American firms quickly expanded
abroad, they played from the start a major role in global competition, even
though their managers concentrated on the home market. By the 1920s there
were more American-owned subsidiaries on the list of the top 200 British firms
than there were British industrials on the American list. And more of the top
200 in the United States had subsidiaries operating in Germany than the leading
German firms had in the United States.

By 1917-the year for which the first list of the top 200 industrials in the
United States was compiled-the great majority of these enterprises had inte­
grated volume production with volume distribution. Nearly all of these compa­
nies had national sales organizations, and a large number had marketing subsid­
iaries abroad. At least a third had invested in production in foreign countries;
yet only a small number had invested in research and development. Diversifi-
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cation was still to become a way of growth. Also by 1917 the great majority of
these integrated enterprises had adopted a centrally functionalized, departmen­
talized structure. None of them, not even the most diversified or most geo­
graphically extended, had worked out more than an embryonic version of the
multidivisional organization structure. They remained centralized, functionally
departmentalized, multiunit enterprises.

In the United States, family control of these large industrial enterprises was
still common during World War I. By then, however, families rarely attempted
to manage all the day-to-day operations of the business themselves. The indi­
vidual operating units had become too numerous and their administration and
coordination too complex for such personal administration. Owners continued
to participate as full-time executives in decisions establishing top-level policy
and resource allocation. But in making even these decisions the family members
worked closely with full-time salaried top- and middle-level managers who had
little or no equity in the enterprise. Enterprises that had become large through
merger and acquisition had on their boards members of banks or other financial
institutions who had participated in financing this type of growth. Although such
bank representatives, as part-time directors, rarely if ever participated in the
day-to-day decisions regarding coordination and monitoring of flows through
the stages of production and distribution, they still had a say in the formulation
of general policies and the allocation of resources.

In 1917 the major stockholders in most large U. S. industrial enterprises were
still represented on the board of directors, but these boards had become pri­
marily ratifying bodies. The outside directors had the power to veto proposals
made by the managers. The inside directors, however, set the agendas. They
remained the primary-indeed nearly always the only-source of the informa­
tion with which decisions were made and action taken. They also implemented
the decisions made by the boards.

After World War I the modern industrial enterprise in the United States
continued to compete and grow in the manner outlined in Chapter 2. Nearly all
of these firms were substantially larger in terms of assets in 1930 than they
had been in 1917, and they grew at an even greater rate between 1930 and
1948 (Appendixes A.I-A. 3). During the 1920s and 1930s they grew more by
moving into new geographical markets and diversifying into related products
than by horizontal combination and vertical integration (as had been the case
before the war). After 1920 investment in research and development increased.
More companies expanded overseas. Diversification became an accepted
strategy of growth.

Such growth enlarged the size of managerial hierarchies and greatly increased
the complexity of decision-making at the top. As a result, by World War II a
number of these enterprises had adopted and others were moving toward a
multidivisional administrative structure. Such complexities further reduced the
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influence of part-time outside directors. Moreover, as most of the growth was
financed by retained earnings, investment bankers or venture capitalists were
not called on to raise funds to the same extent as before the 1920s. Such funds
as were raised in the capital markets came from the sale of equity, thus
increasing the company's shareholders and decreasing the influence of the
founders or large investors whose families held inherited positions on boards.

Thus by World War II managerial capitalism had become finnly established
in the United States in the industries where the modem industrial enterprise
has clustered ever since. This was less evident elsewhere. In Gennany fami­
lies, large investors, and banks continued to playa more influential role, at least
until the coming of the Nazi regime. In Britain, even in the 1940s, personal and
family control and management were still more the rule than the exception.





• THREE •

The Foundations of Managerial Capitalism
in American Industry

Why did the modern, integrated, multiunit enterprise appear in greater num­
bers and attain a greater size in a shorter period of time in the United States
than it did in Europe? Why, by World War I, were managerial hierarchies
becoming more extensive and the resulting separation of ownership and man­
agement becoming more clear-cut in the United States than in other economies?
What crucial differences in the nature of markets and in the speed of adopting
new technologies led American industrialists to make a greater investment in
new units of distribution, purchasing, production, and research and develop­
ment than did industrialists in other economies? How did the availability of
capital and the laws regulating business activities, particularly antitrust legisla­
tion, affect this growth? In sum, what were the conditions that caused the
United States to breed these large integrated enterprises in such abundance
and so to become the seedbed of modern managerial capitalism?

The Domestic Market

What most strikingly differentiated the United States from Great Britain and
Germany in the late nineteenth century were the geographical size and very
rapid growth of its domestic market. Britain's area, including Northern Ireland,
is 94,241 square miles, smaller than the combined area of three American
states-New York, Pennsylvania, and Ohio. The domestic market of Britain
was concentrated in an even smaller area-the London, Cardiff, Glasgow, Edin­
burgh quadrangle. The area of pre-World War I Germany was 208,780 square
miles-smaller even than the state of Texas (though larger than California).
Not only was the American population spread out over a much larger land mass,
but it was more rural than that of either Britain or Germany. For example, by
1851 half the population of Britain lived in towns of 5,000 or more. That ratio
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was not reached in the United States until 1960, more than a century later. The
vast physical space and scattered population help explain why American indus­
trial enterprises set up more units of production and distribution in their
domestic markets than did their overseas counterparts.

In addition to its size, from the 1870s until the Great Depression of the 1930s
the American domestic market grew faster than that of any other nation. Until
the depression the United States outdistanced other leading industrial econ­
omies in the growth of both population and per-capita income-the two basic
ingredients that determined overall consumer demand. In the 1880s this pop­
ulation was one-and-a-half times that of Great Britain. 1 By 1900 it stood at twice
Great Britain's, and by 1920 at three times. From 1870 to World War I, Gross
Domestic Product (GDP) increased more than five times in the United States,
while in Great Britain it slightly more than doubled and in Germany it increased
3.4 times (Table 9). During the same period the estimated growth in GDP per
capita was 2.4 times for the United States, 1.5 for Great Britain, and 2.0 for
Germany. As Simon Kuznets has stressed, the American accomplishment was
to maintain a high rate of per-capita output and income while enjoying the largest
rate of population growth of any major economy. 2 This rapid, continuing rate of
growth of consumer demand, like the geographical extent of the market, pro­
vided American entrepreneurs with more opportunities-in more industries­
to exploit the economies of scale and scope than existed anywhere else in the
world. Because they had the world's largest and fastest-growing domestic

Table 9. Population and GDP per capita at 1970 U. S. prices, United States, Great
Britain, and Germany, 1870-1979.

Country 1870 1913 1950 1979

United States
Population (thousands) 39,305 97,227 152,271 220,584
GDP (millions) $30,497 $176,278 $487,938 $1,335,678
GDP per capita $764 $1,813 $3,204 $6,055

Great Britain
Population (thousands) 31,257 45,649 50,363 55,952
GDP (millions) $30,365 $68,082 $105,471 $222,749
GDP per capita $972 $1,491 $2,094 $3,981

Germanya
Population (thousands) 39,231 66,978 49,983 61,359
GDP (millions) $20,998 $71,838 $68,688 $303,508
GDP per capita $535 $1,073 $1,374 $4,946

Source: Compiled from Angus Maddison, Phases ofCapitalist Development (New York, 1982),
tables 1.4, A3, B2, B3, and B4.

a. Figures for 1950 and 1979 represent West Germany.
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market, American manufacturers were much less dependent on foreign trade
than were those of Britain and Germany. Hence they were less handicapped
than their counterparts by the difficulties of trading in markets with different
laws, customs, tastes, and, just as important, different transportation systems
and distribution channels.

The Impact of the Railroads and Telegraph

The steady high volume, or throughput, needed to achieve and maintain poten­
tial economies of scale and scope could rarely be attained as long as the flow of
goods depended on the energy provided by horse, man, wind, and current, and
while its regularity was hampered by the vagaries of ice, drought, wind, and
tides. Therefore, in the half century before the coming of the railroad and the
telegraph, although the total volume of goods produced, transactions handled,
and number of enterprises increased enormously, the size and scale of indus­
trial operations remained small. They did become increasingly specialized,
nearly always handling a single function, product, or service in a single geo­
graphical area. Nearly all remained partnerships, and the partners managed as
well as owned the business. As a result, the number of salaried managers in
1850, except for plantation overseers, was still tiny. Owners managed and
managers owned.

The railroad provided the technology, not only to move an unprecedented
volume of goods at unprecedented speed, but to do so on a precise schedule,
that is, a schedule stated not in terms of weeks or months but of days and even
hours. And the telegraph made possible, for the first time in history, almost
instantaneous communication between distant points.

Yet this new continental transportation and communication system could not
be created overnight. The construction of the new nationwide networks, the
development of the organizational capabilities of the enterprises that provided
such transportation and communication, and the working out of the essential
intercompany arrangements required more than half a century.

In the United States the geographical extent of the country (even before the
West was won) as well as the distances between urban centers meant that far
greater mileage had to be constructed than in other industrial countries. Thus
by 1860, when Britain had completed just over 9,000 miles of road, the United
States had built more than 30,000; by 1880 the figures were 15,563 for Britain
and 93,292 for the United States. 3 By 1910, when the national system was
virtually completed, the U.S. first-track mileage was more than ten times that
of Britain, some 240,000 miles as compared with 20,000. In Germany the
mileage constructed was greater than in Britain but still much less than in the
United States, rising from 21,000 to 38,000 between 1880 and 1910. But
because the Germans played a major role in financing, building, and supplying
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the railroads of eastern and southern Europe, the advent of the railroad had a
greater impact on Gennany than those figures suggest.

In all three countries the mileage of telegraph wires laid grew even more
rapidly than railroad mileage. Expansion of the telegraph went hand in hand
with the growth of the railroad; for the railroad provided the right-of-way for
the telegraph, and the telegraph became a critical instrument in assuring safe,
rapid, and efficient movement of trains. This was particularly true in the United
States and Germany, where more single-track roads were built than in Great
Britain.

The efficient operation of this transportation and communication infrastruc­
ture required a series of organizational as well as technological innovations. 4

Most critical was the creation of managerial hierarchies for the individual roads,
to schedule-and to coordinate administratively with utmost precision-the
flow of trains and traffic across the railroad's different operating units or "divi­
sions," as they came to be called. Such coordination was essential for safety
alone, because nearly all early American railroads were single-track lines. The
coordination was also essential to assure the fast, regular, and carefully sched­
uled movement of a wide variety of goods shipped from hundreds of locations
to as many destinations.

Thus during the 1850s American railroads became the pioneers in modem
management. Because of the complexities of t4eir operations they formed
almost overnight the nation's first managerial enterprises. In the larger rail­
roads-those over one hundred miles in length-managers with almost no
equity in the enterprise made the operating decisions. And as the roads grew,
these managers came to playa critical role in determining the strategy of their
growth and competition.

These managers subdivided their operations into smaller operating groups
and then appointed middle managers to supervise, monitor, and coordinate the
different functional activities on each division: the movement of trains; the
handling of traffic (that is, all activities concerned with the movement of freight
and passengers); the maintenance of motive power, equipment, and roadbed;
and the handling of and accounting for the thousands of daily financial transac­
tions. To operate such an organization, railroad managers devised a line-and­
staff system of administration. The managers responsible for the movement of
trains were the line officers, acting on the line of authority running from the
president to the general manager, to the general superintendent, to the division
superintendent. The managers responsible for the other functions-the move­
ment of freight and passengers, maintenance, and finances-were designated
staff executives. Line officers ordered the movement of men and trains; the
staff executives set the standards and policies for their functional departments.
Railroad executives like Daniel C. McCallum (in the 1850s) and Albert Fink (in
the 1860s) devised the accounting and infonnational systems needed to control
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the movement of trains and traffic, to account for the funds handled, and to
determine profit and loss for the several operating units and for the enterprise
as a whole. These systems provided basic techniques used by the founders of
early multiunit industrial enterprises to create their internal control and
accounting systems.

Because the cost of constructing and equipping railroads was so much higher
than that of all previous business ventures, railroad transportation became the
first modern high-fIxed-cost business, and so the first in which continuous
capacity utilization became a major concern. In the 1880s the costs that did not
vary with traffic were estimated to be two-thirds of total cost. In order to
achieve the traffic necessary to maintain profitability and even financial sol­
vency, a road's traffic department had to set rates and to schedule flows in
ways that would come close to assuring the continuous use of equipment.
Because the primary flow of bulk (commodity) traffic in the United States was
from the agricultural West to the industrial East, the pricing and scheduling of
return traffic became particularly complex and challenging tasks.

In maintaining this traffic flow, the railroads benefited from the economies of
scope. From the start they moved a wide variety of goods: as early as the
1850s the Pennsylvania Railroad listed more than two hundred types of products
carried. 5 Indeed, as the investment in freight-moving equipment became more
product-specific, the problems of scheduling and of maintaining capacity became
more difficult. This is why the railroads preferred to have the Standard Oil
Company and its associates build and schedule newly invented tank cars; why
the railroads, once they had accepted the practicability of refrigerated cars, left
their construction and ownership to the meatpackers; why the roads encour­
aged brewers, chemical manufacturers, and other producers to make their own
investment in the product-specific transportation and storage facilities they
needed; and why they preferred to turn over the building, owning, scheduling,
and maintenance of specialized sleeping cars to companies such as that of
George Pullman. The manufacturers, on the other hand, by building and main­
taining rolling stock rather than relying on the railroad to provide it, could be
sure that the equipment would be available when and where they needed it.

One reason the railroads were able to encourage such investments and indus­
trialists were willing to make them was that during the 1870s the railroads
perfected the intricate details of moving freight cars belonging to one enterprise
across the lines of several different railroad companies. To move freight cars
without interruption over several roads between hundreds of points of shipment
and destination, railroad managers had to standardize track gauges and equip­
ment, such as couplers, air brakes, and signals. They also had to perfect orga­
nizational procedures, such as the through bill of lading, intercompany billing,
and the operation of the car accountant's office (which kept track of "foreign"
cars on its road and its own cars on other roads). This type of technological and
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organizational standardization, planned and carried out by quasi-professional
associations of railroad managers, such as the Society of Railroad Accounting
Officers and the American Society of Railroad Superintendents, meant that
loaded cars could be moved from one part of the country to another without a
single transshipment. By the 1880s freight moved from Philadelphia to Chicago
in two days or less, whereas in the 1840s before the spread of the railroad the
trip via wagons and barges had taken at least three weeks and usually more,
and the freight had had to be unloaded and reloaded as many as nine times.
Once the cooperative techniques were perfected, the traffic departments of
railroad companies quickly took over-that is, internalized-most of the activ­
ities previously undertaken by express companies, freight forwarders, and
other specialized transportation intermediaries which had come into being pre­
cisely in order to provide delivery of goods to distant destinations on schedule.
Carefully defined contractual relationships between connecting railroad com­
panies made possible the standardization required to coordinate flows. And
coordinated flows brought lower costs for railroads and shippers alike, thus
providing the essential underpinnings of modern, high-volume, industrial pro­
duction with its economies of scale and scope.

What such contractual arrangements did not achieve was the maintenance of
uniform rates charged by lines competing for the same traffic. From the 1850s
on, both competing and connecting roads made agreements to establish through
rates, while at the same time individual railroad managers under pressure from
high fixed costs secretly undercut and then openly broke these rate agree­
ments. The pressure to cut rates in order to assure traffic flows sufficient to
cover costs in this high-fixed-cost industry was too strong to resist. As long as
capacity was underutilized, the temptation existed to offer lower rates than
those posted (usually by means of rebates) that would still cover the variable
costs of the equipment and labor needed to carry that freight. The only depend­
able way for competitors to regain the traffic lost by such opportunism (self­
interest with guile) was to offer comparable rate cuts.

To prevent what railroad managers had come to consider ruinous competition
and to assure the continuing flow of traffic needed for economic survival, the
railroads formed regional federations such as the Southern Railway & Steam­
ship Association, formed in 1875, and the Eastern Trunk Line Association,
established two years later. These cartels began by allocating traffic but soon
found it easier to pool profits and then divide them according to an accepted
ratio.

Even though these railroad pools set up managerial teams of their own to
allocate and monitor mutually satisfactory rates, they rarely succeeded in sta­
bilizing them for any extended period of time. There was constant pressure to
meet high fixed costs through rate cutting; moreover, such rate agreements,
traffic allocations, and profit pools were not enforceable in courts of law. Indeed,



Managerial Capitalism in American Industry 57

with the passage of the Interstate Commerce Act in 1887 such agreements
became explicitly illegal. In Britain and Germany such arrangements were
wholly acceptable. Only in the United States did the protests of shippers,
expressed in terms of antimonopoly values, result in legislation to guarantee
continuous competition between companies serving the same regions.

By the early 1880s railroad managers had decided, and the investors' rep­
resentatives on their boards had agreed, that the only way to ensure a con­
tinuing flow of traffic over their roads, that is, to prevent it from being captured
by rival concerns, was to construct new tracks or buy existing roads in order
to form giant "self-sustaining" systems. These strategic investments provided
companies with their own tracks into the major commercial cities and raw­
material-producing areas in the regions where they operated. In little more than
a decade nearly all the systems had been completed. Thirty railroad companies,
each administering lines between 1,500 and 10,000 miles long, owned and
operated two-thirds of the total railroad mileage in the United States. 6 Most
areas of the country were served by two or more competing systems. The
corporations operating them remained for many years the world's largest busi­
ness enterprises, administered by the world's largest managerial hierarchies.
In order to obtain the funds needed to acquire these massive facilities, the
senior managers of the systems had developed close ties with eastern invest­
ment bankers, particularly those who had access to European sources of capital.
These bankers increasingly replaced local and individual investors on the boards
of directors.

The purpose of such system-building was not, it should be stressed, to
provide more efficient and lower-cost transportation services and facilities.
Many such efficiencies had already been achieved by contractual arrangements
for the handling of through traffic, just as the standardization of equipment had
been worked out through the quasi-professional associations of railroad man­
agers. The purpose was wholly defensive. These heavy investments were
made as a form of insurance to guarantee the enterprises the continuing flow
of traffic they needed to operate at minimum efficient scale. In this sense, the
investments were made to reduce transaction costs. If interfirm agreements
on rates, allocation of traffic, and pooling of profits had been legally enforceable
in the courts, as they were in other countries, a powerful incentive for system­
building by acquisition, merger, and new construction would have disappeared.

Besides being the first businesses to be administered through extensive
hierarchies and the first to compete in a modem oligopolistic manner, the rail­
roads were the first enterprises to be funded by modem financial institutions. 7

The unprecedented capital requirements for constructing the American railroad
network led to the centralizing and institutionalizing of the nation's money
market in New York City. In volume of transactions and complexity of opera­
tions the New York money market quickly became second to that of London.
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From the 1850s to the late 1890s the institutions and instruments of finance on
Wall Street were used almost exclusively to finance the railroads. In fact, nearly
all the instruments and techniques of modem finance in the United States were
perfected in order to fund the construction of railroads and to facilitate their
growth through merger and acquisition. Before 1900 the great investment
banks that were to play an important role in the financing of industrial mergers
at the turn of the century and in the subsequent rationalization of facilities and
personnel-such houses as]. P. Morgan; Kuhn, Loeb; Lee, Higginson; Kidder,
Peabody; and Winslow, Lanier-concentrated on railroad finance. They acted
as conduits for the flow of European capital that helped finance the American
railroad (as well as telegraph and telephone) systems. Before the merger move­
ment at the tum of the century nearly all securities traded on the New York
Stock Exchange were those of railroads and closely allied enterprises, such as
Western Union, the Pullman Palace Car Company, and a few coal enterprises.

Moreover, the railroads, as the first managerial enterprises with extensive
managerial hierarchies, had no choice but to pioneer in the area of management­
labor relations. By the 1890s collective bargaining procedures had been worked
out and defined in a national railroad arbitration law. And finally, because the
railroads and their networks were the first high-fIxed-cost business to compete
oligopolistically, railroad companies were the first, after the passage of the
Interstate Commerce Act of 1887, to become federally regulated in the modern
American manner.

The Revolution in Distribution

Between the 1850s and the 1880s the transportation and communication net­
works established the technological and organizational base for the exploitation
of economies of scale and scope in the processes of production and distribution.
The entrepreneurial response to the resulting opportunities came more quickly
in distribution than in production, because innovations in distribution were pri­
marily organizational rather than technological. 8 They were an almost imme­
diate response to the recent innovations in transportation and communication.

Before the 1850s, American merchants rarely took title to goods; instead,
they sold on commission. They preferred to have the manufacturers run the
high risks and pay the high inventory costs of distributing the products-some
of them already on a continental scale-through the slow and uncertain trans­
portation network. Manufacturers had few alternatives if they were to sell
beyond their immediate area. Among the wholesalers, only those in the large
eastern cities, who bought their goods (imported from Europe) at auction, took
title to them. But once the railroad, telegraph, and coastal steamship appeared,
reducing risks and inventory costs and increasing the potential volume of sales,
merchants moved quickly to profit from the new opportunities. They did so by
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taking title to the goods and making their income from markup rather than
commissions.

The potentials of both scale and scope economies encouraged such mid­
dlemen to purchase goods directly from growers, processors, and manufac­
turers. In the 1850s commodity dealers who bought from farmers and at grain
exchanges and sold to processors quickly replaced factors and other commis­
sioned merchants in the marketing of agricultural crops. In like manner, "full­
line, full-service" whol~salers bought directly from manufacturers and sold the
finished goods to retailers. The new commodity dealers and full-line wholesalers
relied on the telegraph to transact their increasing volume of business and on
the railroad to deliver their goods on precise schedules.

Full-line, full-service wholesalers specialized in one of the broad product
categories that had already appeared in retailing: dry goods, wet goods (liquor),
groceries, furniture, hardware, drugs, jewelry, and so on. They usually had a
central headquarters with extensive storage facilities, as well as a sizable force
of salesmen who called on the specialized retail stores in towns and cities and
on the many small general stores that dotted the countryside. Because the
United States had a larger and geographically more scattered rural population
than Europe, the ubiquitous general store was a uniquely American retailing
phenomenon. As the wholesalers' hinterland grew, they invested in regional
sales offices and storage facilities.

After the Civil War such wholesalers began to be replaced by the new mass
retailers: the department store, the mail-order house, and the chain store. Of
the new mass retailers, the department store was the oldest. Beginning with
the mass retailing of apparel and textiles and then of furniture and other house­
hold goods, they appeared initially in the most concentrated urban areas along
the eastern seaboard in the 1850s and 1860s; a little later in Chicago, Wash­
ington, and San Francisco; and then in the 1880s in smaller regional centers.
The names of the pioneers remained household words in their respective cities
for the next hundred years or more: Macy's, Lord &Taylor, Arnold Constable,
and B. Altman's in New York; Jordan Marsh and R. H. White in Boston; Straw­
bridge & Clothier and John Wanamaker of Philadelpp.ia; Hutzler in Baltimore;
Marshall Field and Carson, Pirie, Scott in Chicago; Woodward & Lothrop in
Washington; and the Emporium in San Francisco.

The two giant mail-order houses of Montgomery Ward, founded in 1872, and
Sears, Roebuck, which grew large in the 1890s, came to dominate the huge
rural market. They extended the scope of their lines far beyond that of the
department store to include nearly everything a farm family needed, with the
exception of heavy agricultural machinery. The pioneering chain stores, the
Great Atlantic & Pacific Tea Company and Woolworth, began by selling gro­
ceries and novelties. Their major growth, however, came only in the early
twentieth century, when they concentrated their outlets more in middle-sized
towns and cities than in metropolitan centers or predominately rural areas.
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The new wholesalers and mass retailers quickly recruited teams of man­
agers. But because their investment in physical facilities was relatively small
compared with that required in manufacturing, and tiny compared with that of
the railroads, the founders and their families continued to retain the controlling
share of stock in their enterprises. Where such owners became and remained
full-time executives, they worked with their managers to make and implement
top-level decisions. Where they became part-time outside directors, the sala­
ried managers increasingly took over this critical function.

Wholesale and retail firms were organized along similar lines, although their
sales staffs and facilities were quite different. At headquarters, each had a
centralized buying office for each major line of goods. Every office, or "buyer, "
determined for its particular line the amount, quality, design, and price paid and
sold; and each coordinated the flow from the purchasing office to the sales
organization. Both types of firm also established purchasing offices and depots
in commercial and manufacturing centers in the United States and often in
Europe. Both made their profits by selling the standardized products of many
manufacturers in high volumes at low prices.

As indicated in Chapter 2, these enterprises were organized to take advan­
tage of the economies of scale and scope. Each of their several buying depart­
ments was responsible for maintaining the high-volume stock-turn (similar to
the throughput in production) on which profits were based: their task was to
exploit the economies of scale. In addition, these buying departments, all of
which used the same set of functional personnel to do the actual purchasing and
storage, to arrange for transportation, and to make the final sales, benefited
from the economies of scope. By the 1870s the new mass marketers were
operating on a modern scale. Marshall Field, still primarily a wholesaler,
achieved a stock-tum of five times a year while Macy's, wholly a retailer, was
maintaining by the 1880s a stock-turn of almost twice that much-impressive
even by today's standards. 9

From the 1880s on, the mass retailers took a larger and larger share of trade
away from the big wholesalers and their small retailing clients. They did so
because they achieved greater economies of both scale and scope than did the
wholesalers. The department stores, which sold their goods over the counter
to customers in rapidly growing urban markets-customers who could be
readily reached through advertising in local newspapers-soon came to carry
many more product lines than did the wholesalers. By the 1880s Macy's, for
example, was handling not only a wide variety of dry goods, clothing, and shoes,
but also jewelry, furniture, chinaware, silverware, books and toys. 10 The econ­
omies gained by the chain store were the same as those of the department
store, but they were achieved through having not one, but many sales outlets.
These outlets were usually smaller than department stores and carried fewer
lines.
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The two giant mail-order houses-Montgomery Ward and Sears, Roebuck­
served the largest American market. Therefore, their investment in facilities,
the volume of their operations, and the number of lines carried early in the
twentieth century exceeded those of the largest department or chain store.
The technologies (machinery and plant layout) used in achieving the economies
of scale and scope are illustrated by the following description of Sears's Chicago
mail-order plant published in the company's 1905 catalogue: "Miles of railroad
tracks run lengthwise through, in and around this building for the receiving,
moving and forwarding of merchandise; elevators, mechanical conveyors, end­
less chains, moving sidewalks, gravity chutes, apparatus and conveyors, pneu­
matic tubes and every known mechanical appliance for reducing labor, for the
working out of economy and dispatch is to be utilized here in our great Works."l1

The heart of the operation, however, was the scheduling system, which
helped assure consistently high stock-tum. A complex, rigidly enforced time­
table made it possible to fill a steady stream of orders from a large number of
different departments. Each department was given fifteen minutes to send to
the assembling rooms the items listed on a specific order. If any items failed to
appear within that time period, the order was shipped without them. The
delayed part of the order was sent by prepaid express as soon as it was ready,
and the negligent department was charged both for the extra express cost and
for a fine of fifty cents per item. The new system pennitted the Chicago plant
to fill 100, 000 orders a day. Very few traditional merchants of prerailroad days
handled that many transactions in a lifetime.

Because the greatest cost advantage of wholesaling and retailing on a mass
scale came from exploiting the economies of both scale and scope in distribution,
the new mass distributors were not pressed to integrate backwards into man­
ufacturing. They did so only when they were unable to obtain a product at the
price, quantity, or specification required, or when they needed a product in
such large volume that they could produce it steadily at minimum efficient scale
and therefore as cheaply as independent suppliers. In 1906 Sears (shortly after
it perfected the operations of its Chicago plant) owned nine factories wholly or
in part; by 1910 the number had reached sixteen. 12 Most of these factories
made shoes, clothing, furniture, lumber, hardwood, tools, plumbing goods,
stoves, and other products for which the economies of scale did not give a large
plant an attractive cost advantage over a small one. Sears also had plants, such
as those making sewing machines and light fann machinery, where scale advan­
tages did exist. Once a reliable source was assured, however, Sears and other
mass retailers often preferred to sell out their interest, even if their orders
guaranteed operations at minimum efficient scale, because the management of
production facilities was very different from that of mass retailing. Indeed,
several mass producers of consumer durables obtained their first hold on the
national market and a place in their national oligopoly by initially being suppliers
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for Sears or Montgomery Ward. Rarely did more than 10% or 15% of Sears's
total sales come from goods made in its own factories. 13 For the new mass
marketers, backward integration remained essentially a defensive strategy.

The Revolution in Production

The new forms of transportation and communication not only brought about an
organizational revolution in distribution; they also created an even greater rev­
olution in production, stimulating impressive technological as well as organiza­
tional changes. The laying down of railway and telegraph systems precipitated
a wave of industrial innovation in western Europe and the United States far
more wide-ranging than that which had occurred in Britain at the end of the
eighteenth century. This wave has been quite properly termed by historians
the Second Industrial Revolution.

The new technologies transformed the processing of tobacco, grains,
whiskey, sugar, vegetable oil, and other foods. They revolutionized the refining
of oil and the making of metals and materials-steel, nonferrous metals (partic­
ularly copper and aluminum), glass, abrasives, and other materials. They cre­
ated brand new chemical industries that produced man-made dyes, fibers, and
fertilizers. They brought into being a wide range of machinery: light machines
for sewing, agricultural, and office uses; and heavier, standardized machinery,
such as elevators, refrigerating units, and greatly improved printing presses,
pumps, and boilers.

No innovations in the last decades of the nineteenth century had a more
profound impact than those of Thomas A. Edison, Werner Siemens, and other
inventors that led to the mass production and distribution of electric power.
That new energy source not only transformed the mechanical processes of
production within factories and created a new form of urban transportation, but
it also revolutionized the making of many metals and chemicals. Indeed, nearly
all the innovations in anyone industry-not just electricity-had a significant
impact on many other industries. Such wide-reaching, interrelated, and inter­
dependent technological innovations brought modern industries into being and
played a major role in the development of modern industrial economies. As
Nathan Rosenberg has rightly emphasized: "The growing productivity of indus­
trial economies is the complex outcome of large numbers of interlocking,
mutually reinforcing technologies, the individual components of which are of a
very limited economic consequence by themselves. "14

Technological innovations, however, were not sufficient. In most cases, if
their potential was to be realized and the new products and processes were to
become available worldwide, entrepreneurs had to make the three-pronged
investment described in Chapter 2. They had to decide to invest enough, first,
to realize the cost advantages of scale and scope in production; second, to
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create a product-specific marketing network; and third, to recruit and train a
team of salaried managers who would assure the continuing flow of goods
through the processes of production and distribution. It was the investment in
the new and improved processes of production-not the innovation-that ini­
tially lowered costs and increased productivity. It was the investment, not the
innovation, that transformed the structure of industries and affected the per­
formance of national economies. It was investment that created the new insti­
tution-the modem industrial enterprise-and it was investment that built the
specific enterprises in the new or reshaped industries in which further, cumu­
lative innovations in product and process would come. It was investment, not
innovation, that determined entrepreneurial success or failure in the new indus­
tries of the Second Industrial Revolution.

In industries where the innovations were particularly revolutionary, the initial
investment provided the first movers with such significant competitive advan­
tages that as a general rule they remained dominant for decades. In industries
where the innovations were more cumulative and interrelated, the investments
that established the major players and the structure of an industry followed, in
most cases, the consolidation of a number of enterprises. Such investments
resembled those that were made after the formation of the Standard Oil Trust
in 1881.

The major investments of the critical decades of the 1880s and 1890s trans­
formed American industry and had a powerful impact on the legal, financial, and
educational environment in which the modem industrial enterprise operated in
the United States throughout the twentieth century.

BRANDED, PACKAGED PRODUCTS

Of all the industries in which the modem enterprise appeared in the 1880s
and clustered from then on, those that produced new branded, packaged goods
had the lowest potential for cost advantages of scale in production and the
simplest requirements in terms of product-specific facilities and personnel in
distribution. Yet in both areas the large enterprise had a competitive advantage
over smaller firms. In the production of food and consumer chemicals (such as
soap, drugs, and paints) the innovations included new packaging techniques as
well as new processing techniques. The cost advantages of both were enough
to transform industries and to create powerful new enterprises. Such a trans­
formation occurred in the 1880s in two of the nation's oldest industries­
tobacco and grain.

In 1884 James B. Duke took a lease on a cigarette-making machine invented
by James Bonsack that produced 125,000 cigarettes a day, as compared with
the 3,000 that the fastest worker could roll daily. The reduction in costs was
dramatic. 15 (In Britain the Wills brothers, W. D. and H. D., who made a com­
parable investment, estimated that one machine reduced costs per thousand
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cigarettes from five shillings-sixty pence-to ten pence.) Duke himself
invented a crush-proof package, as well as machinery for packaging the ciga­
rettes. He immediately enlarged his factory in Durham, North Carolina, and
built a new plant in New York City, established a national and then an interna­
tional sales network, and set up corporate headquarters in New York.

Meanwhile the transformation of the grain-processing industries had begun
in Minneapolis. Cadwallader Colden Washburn and his leading rival, the Pills­
bury brothers, combined a series of innovations-some borrowed from Hun­
garian and other European millers, others invented at home-that brought into
being the "automatic, all-roller, gradual-reduction mills" to mass-produce
flour. 16 Henry P. Crowell did the same for oats in 1882. His company, which
became the Quaker Oats Company, created a nationwide marketing network
and a smaller purchasing organization and became a first mover in the new
breakfast-cereal industry.

Like Duke, the grain processers began to package, and also to brand, their
product as part of the production process. In so doing these manufacturers
took over a basic function of the wholesaler, that of dividing bulk shipments into
sm.all units to be distributed to retailers. When packaging became part of the
production process, the manufacturer rather than the wholesaler placed its
brand name on the packaged product and began to advertise it. Unlike whole­
salers who sold locally, manufacturers advertised nationally.

The packaging revolution got another boost in 1883 when the Norton
brothers, Edwin and O. W., built the first automatic-line canning factory with
machines capable of soldering cans at the rate of 50 a minute, along with other
machines that added tops and bottoms at the rate of 2,500 to 4,400 units an
hour. On the basis of this new technology Gail Borden quickly expanded his
facilities for canning milk and his organization for marketing it. The Dorrances
of Philadelphia did the same for their Campbell Soup products. So, too, did
Henry John Heinz in Pittsburgh with his "57 varieties" of pickles, sauces, and
other products. Libby, McNeill & Libby created a similar enterprise that pro­
duced canned meat in Chicago.

During that same decade large processing and packaging plants transformed
the industries producing consumer chemicals. Procter & Gamble became a first
mover in 1885 by building Ivory Dale, a model factory in Cincinnati, to produce
Ivory and other branded soap products. Henry Colgate quickly followed with a
comparable plant in New York City. In the same decade both Sherwin-Williams
in paints and Parke, Davis in drugs expanded their production facilities and built
international marketing networks. 17

From the branch offices of the national and increasingly international sales
networks, the salesmen (or "travelers") for these food and chemical companies
called on retailers and often on wholesalers in order to sell their goods, renew
orders, and arrange for scheduled deliveries. Soon they were advising retailers
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on how best to display the products. The manufacturing companies, however,
continued to use wholesalers for the physical distribution of the goods (on a
fixed markup or commission basis), because mass sales of these branded and
packaged products demanded little in the way of specialized facilities or ser­
vices. In the words of one economist, existing wholesalers became "essentially
shipping agents for the manufacturers. "18 All the new enterprises reinforced
their first-mover advantages by spending much of the income resulting from
the cost advantages of scale on massive national advertising campaigns. In
addition, these firms all developed extensive purchasing networks that often
included product-specific facilities, such as those used by Duke for storing and
curing tobacco and those used by Borden, Heinz, and Campbell Soup for storing
seasonally grown products in quantities large enough to assure continuing
throughput of canning plants year in and year out.

Producers of fresh meat and other perishable products made their initial
investment in distribution. 19 In 1882 Gustavus F. Swift, a Chicago meatpacker
from the East who had financed the development of the refrigerator car, began
to build a nationwide distributing organization which owned, besides many such
cars, a network of refrigerated warehouses that also served as branch offices
for the company's wholesale marketing forces. During the next two years Swift
and the largest meatpacker of the day, Armour & Company of Chicago, raced
to obtain the best sites for their branch units in relation to railroad transportation
and urban markets. Four other firms quickly followed. Of these, all but one
were to dominate the industry for the next half century.

In the 1880s the Milwaukee and St. Louis brewers (Schlitz, Pabst, Blatz,
and Anheuser Brewing) expanded into the national market by creating compa­
rable, though smaller, networks. Their expansion was facilitated by the devel­
opment at Anheuser Brewing of specialized refrigerator cars for transporting
beer. A little later the Fleischmann Company developed a refrigerated network
for the daily distribution of yeast to more than a thousand bakeries. And in the
early 1890s Andrew Preston, whose firm became the core of the United Fruit
Company, began to build a network of refrigerated cars, ships, and depots
comparable to the networks of the packers and brewers.

To administer their extensive investments, all the producers of packaged
products hired lower-level managers to operate the several units of production,
marketing, and purchasing. They recruited middle and top managers to coor­
dinate and monitor the activities of these operating units, as well as to allocate
resources for the continuing growth of the enterprise.

MASS-PRODUCED LIGHT MACHINERY

At the same time similar developments occurred in the production of machinery
and equipment made by fabricating and assembling standardized parts-a proc­
ess, originally developed to produce small arms, that had become known by
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the 1850s as the "American system of manufacturing." The three interrelated
investments in manufacturing, marketing, and management made by these
machinery producers, which were generally larger than those of the producers
of branded, packaged products, brought such powerful advantages to the Amer­
ican first movers that they dominated world markets for decades.

In sewing machines and agricultural machinery a small number of pioneers
had become predominant before the 1880s. Nevertheless, it was in the years
immediately following the depression of the 1880s that the two largest-the
Singer Sewing Machine Company and the McCormick Harvesting Machine
Company-completed the construction of the factories that solidified their posi­
tion of dominance. David Hounshell has shown that in the early 1880s these
firms, both exemplifiers of the "American system," adopted the first modern
mass-production methods of fabricating and assembling fully interchangeable
parts. 20 Perfected techniques permitted McCormick to double throughput in its
Chicago works from 30,000 machines in 1881 to 60,000 annually by the middle
of the decade. In the late 1870s the Singer Sewing Machine Company built and
enlarged its plant at Elizabethport, New Jersey; by 1883 full interchangeability
of fabricated parts had been perfected, and by the middle of the 1880s the plant
was producing more than half a million machines a year. In 1886 the company
built a factory of comparable size and capacity in Scotland to produce for markets
in Europe and the Eastern Hemisphere. By the late 1880s these two plants
were making an estimated 75% of the world's sewing machines.

In the same years both Singer and McCormick made major investments in
marketing and distribution. After Edward Clark, the business brains of the
Singer enterprise, became its president in 1876, he decided to eliminate all
independent sales agents at home and abroad and to replace them with salaried
executives. At the same time, the existing branch offices with their teams of
canvassers, repairmen, and accountants were enlarged and new ones estab­
lished. During the same period Cyrus McCormick was also replacing indepen­
dent intermediaries with salaried branch officers, but he chose a much less
expensive retailing strategy. He recruited franchised dealers, who were sup­
ported and monitored by the company's national wholesaling network, to do
the retailing. At both Singer and McCormick the branch offices assured a stea­
dier flow of machines from the factory to the customer-and of payments from
the retailer to the central office-than had independent distributors. In both
companies the internal organization also provided customers with more reliable
service and more uniform credit for the expensive products whose operation
had to be demonstrated and whose maintenance and repair required trained
mechanics.

The reliability of service and the availability of credit were particularly impor­
tant in the sale of agricultural machinery. A reaper was a large capital investment
for a farmer, but he only needed it during the two or three weeks of harvesttime.
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If it broke down, the result could be disaster. McCormick's company, therefore,
reduced production at the Chicago factory during harvesttime in order to send
workers into the field to help the regular mechanics at the branch offices assure
immediate maintenance and repair of the machines. 21 Existing intermediaries
were rarely able to recruit experienced personnel for this seasonal work, nor
did they have the experience or financial resources to provide the essential
consumer credit. McCormick's leadership, based on product reliability and
credit, prevailed even though its prices were higher than those of most com­
petitors.

Innovations in office machinery came later than in sewing machines and har­
vesters, but they were quickly followed by the tripartite investments in pro­
duction, distribution, and management. 22 The Remington Typewriter Company,
an offshoot of E. Remington and Sons, makers of rifles, began in 1881 to
produce the typewriter invented by Christopher L. Scholes after it had proved
commercially viable. The company hired a small team to set up a national sales
force, first at home and then abroad; and in 1886 when the arms company went
bankrupt (various foreign buyers had failed to pay their bills), the typewriter
sales team bought out the company's typewriter interests. Beginning in 1884
another firm, John Patterson's National Cash Register Company, built the plants
and the national and then international marketing network that soon resulted in
global domination. The same was true in the next decade for William S. Bur­
rough's adding machines and A. B. Dick's mimeograph machines.

George Eastman invented the mass-produced camera in order to develop a
market for another of his innovations, mass-produced celluloid photographic
film. In 1880 he built a large plant at Rochester and quic}dy put together a
worldwide marketing network of branch offices to supervise'salesmen, service
cameras, and develop and print pictures. By 1890 the Eastman Kodak Company
had established production as well as service and developing facilities in Britain.

Most of the new light-machinery makers-John Deere, J. I. Case, and other
makers of plows and harrows, as well as those producing less complex farm
machines-followed McCormick's lead by investing in wholesaling and not in
retailing. The retailing, again, was done by dealers who held an exclusive fran­
chise for the manufacturer's product while also carrying complementary lines
of other companies. A dealer with a McCormick franchise for reapers was apt
to sell Deere plows, ]. I. Case seeders, and the wagons and carriages of local
manufacturers. On the other hand, in typewriters, cash registers, and cameras
the leaders-Remington, National Cash Register, and Eastman Kodak-fol­
lowed Singer's example by building a network of retail stores, owned and oper­
ated by the company, in concentrated urban areas. 23 Such stores were able to
provide services on a neighborhood basis because they were in easy reach by
foot or tramway. Eastman Kodak also used such outlets as places to develop
film. But these firms remained the exception among American manufacturers,
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whose investment in marketing and distribution has been almost wholly in
wholesaling, not retailing.

The makers of boilers, pumps, printing presses, and the other standardized
industrial machinery that was volume-produced by fabricating and assembling
standardized parts grew in much the same manner as did the makers of mass­
produced light machinery. The differences were that their daily output was
smaller and their finished products larger, more complex, and more tailored to
the customer's need. 24 In the 1880s manufacturers of such machinery concen­
trated production in one or two large factories. Marketing called for specialized
skills in demonstration, installation, and maintenance, as well as in providing
credit. Independent commercial intermediaries had neither the incentive nor
the experience to provide such services, but the manufacturer had both. In
1881 Babcock & Wilcox, makers of steam boilers, built an extensive factory at
Bayonne, New Jersey (financed partly by the profits from Singer) and by the
1890s had a worldwide distribution organization in place. Worthington Pump
established a comparable managerial hierarchy for production and distribution
about the same time, as did Mergenthaler Linotype, maker of a new machine
that helped transform the processes of printing and publishing. By the 1880s
George Westinghouse, the inventor of the air brake for trains, had set up his
overseas marketing organization. When electricity became available as a source
of power in the same decade, Otis Elevator began its worldwide domination of
that industry.

Nearly all of these producers of standardized machinery supported their
foreign marketing organizations by building factories in Canada and overseas.
Their plants long remained the largest producers in their industries in Britain,
Germany, France, and other industrial nations. 25 The same American compa­
nies continued to be leaders of their national and global oligopolies until well
after World War II.

ELECTRICAL EQUIPMENT

In the critically important electrical-equipment industries, the first movers'
investments came quickly. The enterprises created in the 1880s to commer­
cialize the inventions of Thomas Edison, Elihu Thomson, and George Westing­
house concentrated production in a few plants and immediately recruited the
essential production teams and set up sales forces. In order to design, test,
and manufacture in volume the recently invented equipment for generating,
transmitting, and using electric power and light, larger numbers of more tech­
nically trained managers were required than for mass-producing packaged prod­
ucts or light machinery. Trained engineers were also needed to market, install,
and service the new machines, for faulty installation could result in death by
electrocution or fire. The company's engineers almost always knew more about
the safe and efficient use of the new power machinery than did their customers.
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In addition, because of the much higher cost of the equipment, these companies
often found that they had to extend far greater amounts of credit to industrial
Luyers than did the producers of lighter machines.

Of the first three electrical manufacturers to build large works at optimal
scale, Thomson-Houston, under the guidance of Charles Coffin, created the
most effective sales organization both at home and abroad. 26 After it merged
with Edison General Electric to form the General Electric Company in 1892,
and General Electric and Westinghouse formed a patent pool in 1896, these
two firms came to dominate the American electrical manufacturing industry. By
the early 1900s General Electric and Westinghouse, working closely with two
European first movers, Siemens & Halske and Allgemeine Elektricitats Gesell­
schaft (AEG), had become the leaders of a global oligopoly that would remain
little changed until well after World War II.

In allied fields American entrepreneurs quickly achieved an equally strong
position. In the 1880s, with the spread of the newly invented telephone,
Western Electric, the manufacturing subsidiary of Bell Telephone and then of
its successor, American Telephone & Telegraph, expanded its sales organiza­
tion overseas. By 1914 Western Electric was operating plants in Canada,
Britain, Germany, France, Austria, Italy, Russia, Belgium, and Japan. 27 The
Electric Storage Battery Company made its investment in production in 1893
and quickly enlarged its sales force overseas after reaching licensing agree­
ments with the leading European producers, particularly Accumulatoren-Fabrik
AG (AFA). In 1901 it acquired a leading British producer. From then on Electric
Storage Battery and AFA dominated global markets. In the mass production
and distribution of phonographs and records, two American companies, Victor
Talking Machine and Columbia Phonograph, soon dominated their new industry.
They set up sales subsidiaries abroad before 1900 and manufacturing subsid­
iaries shortly thereafter. 28

INDUSTRIAL CHEMICALS

In the late 1880s and early 1890s American entrepreneurs made the invest­
ments and created the managerial teams necessary to exploit new electrolytic
technologies in chemistry and also metallurgy.29 In chemicals these included
James T. Morehead, Thomas L. Willson, and Charles Brush in carbon-elec­
trodes, H. Y. Castner in bleaching powder and caustic soda, and Herbert H.
Dow in chlorine and magnesium. After building massive plants, these entrepre­
neurs and their associates organized national and international sales forces.
Both the manufacturing and marketing of these products required engineers
with skills as complex as those called for in the making of electrical machinery.
They needed the knowledge of chemistry as well as physics-knowledge that
was rare among managers of existing commercial intermediaries.

During these same years American entrepreneurs quickly built integrated
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firms to exploit the patents on chemical products invented abroad. In the 1880s
and 1890s they set up enterprises to produce and distribute dynamite under
Alfred Nobel's patent, synthetic alkalies made by the processes invented by
the Solvay brothers, and industrial gases by Carl von Linde's liquefication proc­
ess. They were, however, far behind German entrepreneurs in exploiting the
new processes for producing man-made dyes, pharmaceuticals, and film on the
basis of coal-tar chemistry. Nevertheless, in the 1880s large American firms
did make other chemicals based on coal and coke. The Semet-Solvay and Bar­
rett companies, for example, made roofing, creosote, asphalt, and other impor­
tant chemical intermediaries such as toluene and benzene. These new chemical
enterprises differed from those in branded packaged products, light machinery,
and even electrical and heavy machinery in that they rarely extended their
marketing and distribution organizations overseas. This was largely because
German entrepreneurs had responded even more rapidly and efficiently to the
new opportunities and had achieved a strong competitive advantage in the all­
important European markets. By World War I, however, American chemical
enterprises were beginning to make impressive investments in research and
development. Much larger than those of British firms, these investments
greatly enhanced American organizational capabilities after World War I.

METALS

Central to the continuing wave of innovation and investment in all these indus­
tries-and the increasing efficiency of rails, wire, and other transportation and
communication equipment-were the achievements of American entrepreneurs
in metals. In ferrous metals, mass production of steel by the new Bessemer
and open-hearth processes only became substantial in the 1880s. In 1879
Andrew Carnegie had completed what was at that time the world's largest
integrated Bessemer rail mill by installing blast furnaces at his Edgar Thomson
works in Pittsburgh. 30 The impressive output of steel in the 1880s and early
1890s marked the beginnings of the modem American steel industry (Table
19). In nonferrous metals the transformation resulted from the perfecting in
1891 of a high-voltage generator that made possible electrolytic refining. In that
year the construction of five giant copper refineries began a major transfor­
mation of that industry. In electrolytic copper refining the minimum efficient
scale was so great that only fifteen refineries were built in the United States
before World War II. In 1895 Arthur Vining Davis and Alfred E. Hunt built
the giant aluminum plant at Niagara Falls to exploit Charles Hall's electrolytic
process, and they began to establish a marketing organization that would
assure the Aluminum Company of America's monopoly position in the Western
Hemisphere. Indeed, at Niagara Falls, that most impressive source of hydroe­
lectric power, first movers in electrochemicals (Union Carbide, Castner Elec-
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trolytic Alkali Company, Mathieson Alkali Works) and those in abrasives
(Norton and Carborundum) established plants between 1889 and 1892. 31

The carefully planned industrial development at Niagara Falls, an entrepre­
neurial achievement in its own right, provides a striking illustration of the rev­
01ution in production techniques that occurred in the 1880s and early 1890s.
The sea change in the ways of manufacturing was as sudden as it was wide­
ranging. No two earlier decades in man's history had witnessed the creation of
so many new industries and the transformation of so many old ones. This was
as much the case for western Europe as it was for the United States. The scale
and variety of innovation and investment, its suddenness and pervasiveness,
all testified to the interdependence and the cumulative impact of technological
innovation. Developments in one industry very quickly led to developments in
others.

Merger, Acquisition, and Rationalization

In the industries where only one or two pioneering enterprises made interre­
lated investments in production, distribution, and management, these enter­
prises quickly dominated the market. Among such first movers were the entre­
preneurs who built the plants at Niagara Falls; the producers of branded
packaged products, such as Borden, Heinz, Campbell Soup, Swift, Armour;
and the machinery makers-Singer, Otis, Dick, Eastman, and Westinghouse.
More often however, the modern industrial enterprise in the United States
appeared after merger or acquisition. Leaders among the pioneers acquired or
merged with competitors; and then they consolidated production facilities into
plants of optimal size, established the necessary marketing networks, and
recruited the managerial organization.

In such industries the pioneering entrepreneurs made investments in facilities
and personnel that were large enough to augment capacity to levels of existing
demand but not large enough to drive out the smaller, higher-cost firms. In
such industries, pioneers were plagued by overcapacity and declining
throughput. As throughput dropped, costs rose. This phenomenon occurred
even in established industries, where improved technology brought more
modest cost advantages than it did for those in the new industries of the Second
Industrial Revolution. It occurred even in industries such as textiles, iron,
simple tools, hardware, and the milling of rice and other specialized grains. 32

Increasing output and overcapacity intensified competition and drove down
prices. Indeed, the resulting decline of prices in manufactured goods charac­
terized the economies of the United States and the nations of western Europe
from the mid-1870s to the end of the century.

On both continents the standard response by manufacturers to intensified
competition and the resulting price decline was, first, to reach informal agree-
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ments as to price and output, and then to make more formal agreements
(enforced by trade associations) to reduce output, set prices, and allocate
regional markets. By the 1880s formal agreements enforced by industry-wide
associations had become an accepted way of organizing markets. Agreements
and associations appeared in industry after industry in Britain and Germany as
well as the United States. For example, in the American hardware industry
alone more than fifty trade associations managed cartels for as many specialized
product lines. 33 The incentive to form such associations was particularly strong
in the new capital- and energy-intensive industries where several entrepreneurs
had simultaneously adopted innovative technologies of production.

Such cartels, however, remained unstable. The difficulty lay in providing
mechanisms to enforce the decisions of the members of the association and
thus to prevent members from secretly cutting prices by granting rebates or
falsifying their books. In the United States and Britain such opportunistic
behavior was particularly rampant because contractual arrangements between
manufacturers (and also between associations of manufacturers and associa­
tions of wholesalers) could not be enforced in courts of law as they could be in
continental Europe. Under common law, combinations in restraint of trade were
illegal.

Enforcement became even more difficult in the United States after 1890,
when Congress, in response to the political protest engendered by the great
wave of horizontal combinations (usually trade associations) formed during the
preceding decade, passed the Sherman Antitrust Act. That act not only rein­
forced the common law by declaring such combinations illegal; it also provided,
as the common law did not, an instrument-the executive branch of the federal
government-to bring action in the courts against presumed violators.

The Sherman Antitrust Act was to have a profound impact on the evolution
of modern industrial enterprises in the United States. Technology and markets
determined when such enterprises appeared and in what industries they were
located, but it was the Sherman Act that defined the continuing interrelation­
ships between the new enterprises within a single industry. Because the act
forbade monopoly or any form of contract or combination in restraint of trade,
close interfirm cooperation was defined as illegal collusion.

The legislation was more an expression of fundamental American values than
the result of pressure groups at work. Unlike the Interstate Commerce Act
passed three years earlier, its enactment had not been demanded by a powerful
group of shippers and wholesalers. Indeed, it was passed with relatively little
debate and even less opposition. The vote in the Senate was 52-1 and in the
House 242-0 with 85 members not voting. Not surprisingly, the terms of the
statute were imprecise and therefore ambiguous, but it made clear the strong
antimonopoloy bias of the American public. This legislation, amplified by the
Supreme Court's decisions in the 1890s and enforced by the executive branch
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in the early years of the next century, remained uniquely American; no other
nation adopted a comparable law before World War II. That legislation and the
values it reflected probably marked the most important noneconomic cultural
difference between the United States and Germany, Britain, and indeed the
rest of the world insofar as it affected the long-term evolution of the modern
industrial enterprise.

Shortly before the passage of the Sherman Antitrust Act, the state of New
Jersey enacted a set of general incorporation laws authorizing the formation of
holding companies that might operate on a national scale. Before that time such
a company could only be chartered through a special act of a state legislature.
For a small fee, these New Jersey laws permitted the formation of a company
that could hold the stock of existing corporations chartered in any state. After
the passage of the acts, members of trade associations, as well as other cor­
porations, were able to exchange their stock for shares in a new holding com­
pany. The creation of holding companies (the few existing trusts soon trans­
formed themselves into such companies) thus centralized legal control of the
constituent firms in a board of directors whose decisions as to prices and output
of each could be legally enforced.

Of more importance for the development of the modem industrial enterprise,
such legal combinations were also a prerequisite for centralizing the adminis­
tration of constituent companies. The new legal form permitted rationalization
of facilities and personnel (that is, the concentration of production in a small
number of large plants of optimal size), the consolidation or creation of nation­
wide sales forces, and the recruitment of a managerial hierarchy to operate and
plan for the enterprise as a whole. Such rationalization was difficult within a
trade association, whose members were rarely willing to vote to shut down
their own plants, to enlarge those of others, or to build factories in which they
had no direct interest.

One of the very first enterprises to follow this path was, of course, John D.
Rockefeller's Standard Oil Trust, which had come into being in 1882 to achieve
the same ends, seven years before the New Jersey laws made the formation of
holding companies easy. (The certificates exchanged by the trust for the shares
of the constituent companies coming into the combination permitted it to acquire
legal control similar to that of a holding company.) During its first five years the
trust's centralized administrative board reduced the number of refining units
from fifty-three to twenty-two and concentrated output in three refineries that
provided the massive economies of scale described in Chapter 2. A number of
the smaller refineries were converted to the production of petroleum special­
ties, such as lubricants, paraffin, wax, and vaseline. 34 Then the managers of
the trust turned to building nationwide purchasing, marketing, and distribution
networks. In 1884 the company centralized purchasing in its wholly owned
Joseph Seep Agency. Between 1885 and the end of the decade it invested
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heavily in tank cars, storage depots, packaging facilities, and sales offices, both
by acquiring existing wholesalers and by setting up wholly owned subsidiaries,
such as Continental Oil and the Standard Oil Company of Iowa. This national
marketing organization was administered in the 1890s through nine regionally
defined marketing subsidiaries. Meanwhile, in the late 1880s the trust expanded
its overseas distribution by establishing a wholly owned subsidiary in Britain,
the Anglo-American Petroleum Company, and joint ventures with leading dis­
tributors in Germany, Holland, Italy, and Denmark. In addition, the trust sent
out its own marketers and set up its own storage facilities, first in the Far East
and Latin America and then throughout most of the rest of the world. In the
same decade Standard Oil also completed its massive product-specific invest­
ment in its supply and distribution networks-in pipelines (which included
some four thousand miles of short gathering lines at the oil fields and of long­
distance lines connecting oil fields, refineries, and shipping points in the Amer­
ican Northeast), in a railroad tank-car fleet that operated nationally, and in a
flotilla of five oceangoing tankers for the Atlantic crossing.

By 1886 the trust's headquarters at 26 Broadway in New York City housed
what was then the world's largest industrial managerial hierarchy, which coor­
dinated, monitored, and planned the activities of this integrated global enter­
prise. The hierarchy, by coordinating a constant flow of crude oil from the oil
fields through a small number of large refineries to markets throughout the
world, made Standard Oil the low-cost producer in many world markets. Its
only serious competitor in Europe was the first mover on that continent, the
Nobel Brothers Petroleum Company. The Nobels made very much the same
investment in production, distribution, and management in Russia as did Rocke­
feller's Standard Oil Trust, and at precisely the same time. (The Standard Oil
story is continued in Chapter 4, and the Nobel Brothers' story is told in Chapter
11.)

Growth through merger and acquisition (the response to intensified compe­
tition), whether in order to control price and output or to centralize and ration­
alize operations in the manner of Standard Oil, became increasingly widespread
during the last two decades of the nineteenth century. Such consolidations
clustered in three time periods.

The first period came in the 1880s before the passage of the New Jersey
laws of 1889. Several groups of allied firms legally consolidated either by cre­
ating a trust or by obtaining a special state charter allowing one company to
hold the shares or purchase the assets of the others. 35 In that decade such
consolidations occurred almost wholly in the refining and distilling industries,
where the new technologies had brought impressive increases in daily
throughput. They came not only in petroleum but also in vegetable oil, linseed
oil, sugar, whiskey, and paint. In those industries, however, only two trusts
(American Cotton Oil and American Lead, which was more a producer of paints
than a lead processor) followed the Standard Oil pattern of centralization, ration-
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alization, and integration. By 1891 the American Cotton Oil Trust already
owned and operated 326 tank cars, had an oceangoing tanker under construc­
tion, and had built a major storage depot in Rotterdam.

The second period of mergers began in 1890 after the passage of the New
Jersey general incorporation laws for holding companies and lasted until the
coming of a severe economic depression in 1893. In this short period more
mergers occurred than in the previous decade. Former trusts, such as National
Lead, American Sugar Refining, and Southern Cotton Oil, became holding com­
panies. (The Standard Oil Trust did not take the legal move that made it the
Standard Oil Company of New Jersey until 1899.) New consolidations included
American Tobacco, United States Rubber, Pittsburgh Plate Glass, American
Cereal (renamed Quaker Oats), Washburn-Crosby, General Electric, Colorado
Fuel & Iron, Tennessee Coal & Iron, and National Tube Works. Soon several
of these enterprises began the move toward administrative centralization and
rationalization.

After 1897 began the largest and certainly the most significant merger move­
ment in American history.36 It came partly because of continuing antitrust leg­
islation and activities by the states, partly because of the increasing difficulty
of enforcing contractual agreements by trade associations during the depression
of the mid-1890s, and partly because the return of prosperity and the buoyant
stock market that accompanied it facilitated the exchange of shares and encour­
aged bankers and other financiers to promote mergers. The merger boom
reached its climax between 1899 and 1902, after the Supreme Court had indi­
cated by its rulings in the Trans-Missouri Freight Rate Association case (1897),
the Joint Traffic Association case (1898), and the Addyson Pipe and Steel case
(1899) that cartels carried on through trade associations were vulnerable under
the Sherman Act. In the earlier E. C. Knight case of 1895 the Court had
appeared to consider the holding company relatively immune. The merger
movement died down in 1903 following a circuit court's decision in the Northern
Securities case (upheld by the Supreme Court in 1904), which appeared to
withdraw that immunity.

During this final and massive wave of mergers, legal consolidations occurred
in almost every type of business and for almost every type of business motive.
The predominant motive behind the majority of mergers was to achieve or
maintain market power by transforming existing trade associations into holding
companies or by uniting nonassociated competitors under a single corporate
roof. Another motive was to profit from the marketing and manipulation of
securities; for as the merger movement picked up speed, investment bankers
and stock brokers began to participate in the process. These financial firms­
some long-established enterprises, others newcomers-brought together the
participants, arranged the terms of the merger (nearly all were carried out by
exchanging the stock of the new holding company for that of the constituent
firms), executed the legal and financial arrangements, and underwrote and
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marketed the new securities that had to be issued, taking in return both pro­
motion and underwriting commissions. Often, too, these promoters, as
insiders, had a chance to speculate successfully on the securities they issued.
Indeed, entrepreneurs such as Charles R. Flint, James and William Moore, and
John W. "Bet-a-Million" Gates became specialists in mergers.

Although market control through legally enforceable combinations and pro­
moters' profits were the two most significant motives for mergers at the tum
of the century, a number of merger-makers saw such combinations as the legal
prerequisite to administrative centralization and rationalization. Like John D.
Rockefeller and his associates, they realized that scale economies based on
carefully scheduled high-volume flows provided a far more certain source of
profit and market power than did legally enforced cartelization by means of a
holding company.

This strategy was particularly well defined by the three young du Pont
cousins who took over their family enterprise in 1902 and began the next year
to reorganize and rationalize the American explosives industry through merger
and acquisition. During the previous decade their family holdings had been part
of two horizontal federations-the Gunpowder Trade Association formed in the
1880s and the Eastern Dynamite Company, a holding company formed in 1895.
As the du Pont cousins-Alfred, Coleman, and Pierre-and a couple of close
associates reviewed the operations of these two groups, they were increasingly
astonished by the ways in which the members of the Gunpowder Trade Asso­
ciation and the Eastern Dynamite Company had been able to avoid, violate, and
subvert the directives of the association or holding company. They then decided
to achieve more certain market power by exploiting potential scale economies. 37

The goal was most precisely enunciated in a letter written by one of the young
reorganizers, Albert Moxham, to Coleman du Pont, who was then in California
investigating the complex activities of associated firms on the West Coast:

I have been urging upon our people the following arguments. If we could by any
measure buyout all competition and have an absolute monopoly in the field, it
would not pay us. The essence of manufacture is steady and full product. The
demand of the country for powder is variable. If we owned all therefore when slack
times came we would have to curtail product to the extent of diminished demands.
If on the other hand we control only 60% of it all and made the 60% cheaper than
others, when 'slack times came we could still keep our capital employed to the full
and our product to the maximum by taking from the other 40% what was needed
for this purpose. In other words, you could count upon always running full if you
make cheaply and control only 60%, whereas, if you own it all, when slack times
came you could only run a curtailed product.

This advice was followed. The legal consolidation, E. I. du Pont de Nemours
Powder Company, incorporated in New Jersey in 1903, did not include four of
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the industries' strong smaller firms. 38 Administrative centralization quickly fol­
lowed the merger. Then came rationalization. Some plants were shut down or
expanded and new ones built; a national sales organization was established, and
a large office building was constructed in Wilmington to house the many salaried
managers needed to administer the industry's dominant firm. Later, largely for
defensive reasons, the company built its own glycerin plants, purchased sulphur
mines, and then bought nitrate beds in Chile. This last move was not completed
until 1911.

The managers of other mergers, such as those that resulted in the formation
of American Cotton Oil, Southern Cotton Oil, National Lead, Virginia-Carolina
Chemical, National Biscuit, American Tobacco, American Radiator, General
Electric, Pittsburgh Plate Glass, and United Fruit moved almost as quickly as
Standard Oil and Du Pont from a strategy of horizontal combination to one of
vertical integration, from a strategy of achieving market control through con­
tractual cooperation to one of achieving market dominance through exploiting
the cost advantages of scale. 39

At both American Sugar Refining and Corn Products Refining the change in
strategy was delayed because some of the senior executives remained strongly
committed to the older traditional strategy of market control. In still other
companies, such as United States Rubber, International Paper, and Interna­
tional Harvester, the change came in a more evolutionary manner as senior
executives responded to a series of day-to-day problems or opportunities. 40

Finally, such mergers as Allis-Chalmers, Worthington Pump, Distillers Secu­
rities, and the predecessors of Com Products Refining had to endure the trauma
of bankruptcy and financial reorganization before senior managers agreed that
administrative centralization and rationalization were more profitable than
attempting to control price and output by means of a decentralized holding
company.

A very small number of these mergers, including the giant United States
Steel Corporation, continued to be managed as federations. Their corporate
offices remained more concerned about controlling price and output than about
fully exploiting the economies of throughput (Chapter 4). Yet, even in the giant
steel company the facilities of the operating SUbsidiaries, particularly the pri­
mary producers of fabricated products, such as American Steel & Wire,
National Tube, and American Sheet & Tin Plate, were consolidated and admin­
istratively centralized in order to exploit the economies of scale to a greater
extent than did comparable federations abroad. In fact, the turn-of-the-century
merger movement brought a rationalization of production and distribution that
did not occur in many of the same industries in Britain or on the Continent until
well after World War I.

Whatever the initial motive for their formation-whether it was control
through legally enforceable contractual arrangements, gains from promotion
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and financing, personal aggrandizement, or market power through technological
and administrative efficiencies-nearly all the mergers that lasted did so only if
they successfully exploited the economies of scale and (to a much lesser extent)
those of scope. Few enterprises resulting from merger remained among the
two hundred leaders unless they transformed themselves from a mere holding
company into an operating one by creating a central administrative office to
rationalize and manage the constituent companies' manufacturing personnel and
facilities, by moving forward into distribution and backward into purchasing,
and then by building an extensive managerial hierarchy that administered
through a centralized, functionally departmentalized structure. And even
merged companies that did all those things were not apt to remain among the
largest two hundred industrials unless they were in industries whose production
technologies gave large plants cost advantages over small ones and unless their
product-specific distribution and marketing needs warranted an investment in
a sales organization of their own.

This transformation of holding companies into centralized operating enter­
prises occurred largely in the years between the merger movement at the tum
of the century and the nation's entry into World War 1. In those years the
successful mergers had made their shift from a holding company of previously
competing firms to an operating company that integrated volume production
and distribution, and so took advantage of the economies of scale. At the same
time, the few combinations that continued to operate old, outmoded, poorly
located plants or did not build new ones that were close to optimal size failed
to grow and usually failed to make as satisfactory a return on their invested
capital. 41

Political and Legal Responses

The political and legal environment of the first decade of the new century
hastened the transformation of holding companies into operating ones and the
accompanying rationalization of industries. During the decade the Theodore
Roosevelt and Taft administrations began to enforce the Sherman Antitrust Act
vigorously. Then in 1911 antitrust action in the courts resulted for the first time
in the dissolution of three major integrated industrial enterprises-Standard Oil
Company of New Jersey, American Tobacco Company, and the Du Pont com­
pany. In the election of 1912, federal regulation of big business, particularly the
modern industrial enterprise, became the single most important political issue.
In that campaign all four candidates, not the usual two, had explicit positions on
ways to regulate or control the "trusts."

One of the strongest pressure groups to fuel the political protest against big
business was small business. Small businessmen included not only manufac­
turers whose small operations gave them a cost disadvantage, but also whole-
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salers~ manufacturers~ agents~ and other middlemen who were being driven out
of business as the volume-producing manufacturers moved forward and the
mass retailers moved backward into wholesaling. Such displaced merchants
were the leading businessmen in the smaller cities and the towns and villages
across the nation. Combined they formed a much more powerful political con­
stituency than did the much smaller number of dispossessed manufacturers.

The antitrust protest and the resulting enforcement of existing laws, along
with the passage of new legislation after the 1912 election-the Federal Trade
Commission Act and the Clayton Act were both passed in 1914-firmly prohib­
ited the maintenance of market power through contractual cooperation. These
executive and congressional actions, however, did not prevent increases in
market share through functional and strategic effectiveness. This was because
many who enforced the antitrust laws agreed that large industrials were able
to increase productivity and so reduce prices. Many in the executive branch
accepted Theodore Roosevelt's distinction between a good trust (one based on
cost reduction) and a bad trust (one based on collusion). In breaking up Standard
Oil, the Supreme Court enunciated its rule of reason. Again, efficiency appeared
to be more reasonable than collusion. Ironically, then, antitrust legislation and
its enforcement brought little relief to its strongest supporters, the small man­
ufacturers and distributors in those industries where big business dominated.
Indeed, the large majority of antitrust cases before World War II were brought
against trade associations in the more fragmented, labor-intensive industries
where the large enterprise had few competitive advantages and no firm or set
of firms was able to stabilize prices. 42

Nevertheless, the Sherman Act (reinforced by the Clayton Act of 1914) and
its enforcement by the Justice Department (and after 1914 the Federal Trade
Commission) did prevent agreements, both formal and informal, to set price
and output-agreements that had become standard business practice in other
industrializing nations. In the United States the large integrated firms in the
new, concentrated industries continued to compete functionally and strategi­
cally for market share more vigorously than firms in Germany, Britain, or other
European countries-or in Japan after World War II.

The Response of Financial Institutions

The merger movement was the most important single episode in the evolution
of the modern industrial enterprise in the United States from the 1880s to the
1940s. Not only did it set in place the structure of the new capital-intensive
industries and define their major players for much of the rest of the twentieth
century, but also it permitted the rationalization of American industries in a way
that did not begin in Britain and Germany until the 1920s. In addition, because
successful mergers were those that were followed by administrative centrali-
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zation and rationalization (which rarely happened in Britain), the governance of
many large corporations was altered.

The nationwide consolidations within an industry reduced family control. The
owners of the small companies coming into the merger exchanged their stock
for a much smaller amount of shares of the new, consolidated firm. After facil­
ities and personnel had been rationalized, salaried managers with little or no
equity in the firm increasingly took over the management of the consolidated
enterprise.

These mergers put representatives of investment banks and other financial
institutions on the boards of American industrial enterprises for the first time.
Financiers participating in these mergers did more than just promote and expe­
dite consolidations. The financing of mergers involved little more than an
exchange of stock, which required only a small amount of cash, but major inflows
of capital were essential to finance the relocation and reshaping of old facilities
and the building of new ones in order to exploit fully the cost advantages of the
economies of scale.

Prior to the mergers of the 1890s, investment in American industrial enter­
prises had been far more personal than institutional. Unlike the railroads, which
had high initial capital costs, the new industrial firms had rarely relied on invest­
ment bankers to finance their initial investment in production and distribution
facilities. In most of the industries in which the large firm clustered entrepre­
neurs creating new enterprises had obtained funds for the initial investment in
plant and facilities from local businessmen, and working capital largely from
local banks. When their requirements had outrun local sources, industrialists
had turned to wealthy individuals who had made fortunes in railroads or traction
companies, in industry, or (to a lesser extent) in land, commerce, and banking.
Such investors, who in the Who's Who of their day often identified themselves
as capitalists, included the Rockefellers, the Harknesses, Oliver H. Payne, and
Henry M. Flagler (all of Standard Oil), the Armours, the Dukes, the Clarks of
Singer Sewing Machine, the McCormicks, the Vanderbilts, the Forbeses, the
Boston Associates (the entrepreneurial group that made the first fortunes in
textiles), and such traction magnates as P. A. B. Widener, Anthony N. Brady,
Thomas F. Ryan, and William C. Whitney-men who had made their fortunes
by replacing horse-drawn street railways with new electric-powered trolleys
and subways.

The most successful of these venture capitalists were the Mellons of Pitts­
burgh, particularly Andrew W. Mellon, who in 1882 at the age of twenty-seven
took charge of his family's private bank. He and his brother Richard concen­
trated their investments in Pittsburgh. They put funds accumulated from Pitts­
burgh coal and steel companies into other Pittsburgh enterprises, including
Alcoa, Carborundum, Koppers, and, on a smaller scale, Pittsburgh Plate Glass.
In addition, they financed a nephew, William L. Mellon, an experienced oil man,
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in his venture into Texas oil, the Gulf Oil Corporation. The Mellons invested
their own personal funds. They did not underwrite and syndicate security issues
in the manner of J. P. Morgan & Company and the other investment banking
houses. Not until shortly before World War I did they convert the Union Trust
Company, which they had acquired in 1903, into just such an institution to
market securities of Pittsburgh-based firms. 43 The Mellons, like the other local
capitalists, joined the boards of the firms in which they invested.

Such venture capitalists, however, played a relatively small role in the great
merger movement. These mergers were instigated and financed by promoters,
by investment bankers, or by individual manufacturers. Standard Oil and Du
Pont were prime examples of manufacturers who financed their own mergers.
The promoters included Charles Flint (who put together United States Rubber,
American Woolen, American Chicle, and others), the Moore brothers (who
were responsible for National Biscuit, American Can, American Tin-Plate, and
National Steel, among others) and John Gates of American Steel & Wire and
Republic Iron & Steel. 44 As the merger movement got under way, the invest­
ment bankers, many long experienced in railroad finance, turned their attention
to industry. Besides such railroad financiers as J. P. Morgan & Company; Kuhn,
Loeb; Kidder, Peabody; Lee, Higginson; Winslow, Lanier; and Brown
Brothers, Harriman, they included James Stillman's National City Bank and
George F. Baker's First National Bank. These firms and a few others like them
funded the rationalization of American industries in that period.

The relationship of the promoters and even the investment bankers to the
merged enterprises on whose boards they sat remained, like that of the venture
capitalists, more personal than institutional. Even the largest incorporated
investment banks-such as those of James Stillman and George F. Baker­
were still operated like the house of Morgan, the most respected and most
powerful of them all: that is, they were personally run enterprises with small
staffs. 45 Their structure and functions were very different from those of the
German "great banks" that played such a significant role in the financing of
modern German industrial enterprises. They were more like the large British
merchant banks, which, however, played only a small part in the financing of
British industry. The representatives of the American banks on the boards of
the newly consolidated American industrial enterprises had little personal
knowledge of the businesses they had helped to finance, and they continued to
rely almost wholly on the managers of each company for essential information
on the company's internal affairs and its external challenges and opportunities.
Therefore, as the knowledge and experience of the full-time managers on the
board increased and the new enterprise succeeded in financing its current
operations and long-term growth primarily from retained earnings, the influence
of the financiers waned.

By the end of World War I, as David Bunting and Mark Mizruchi have pointed
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out, the capitalists on boards "were rarely succeeded by other finance capital­
ists. Indeed the control of their various companies passed, mostly by default,
to subordinates [that is, salaried managers] who had been retained to manage
particular companies. "46 Only in those industries having the largest capital
requirements (the electrical-equipment industry is a notable example) did the
leading enterprises retain ties with the bankers who had provided funds in their
earlier years, so that representatives of the banks continued to sit as outside
directors on their boards. And investment bankers played no significant role in
those enterprises to which they had not provided capital-those that had been
financed initially by individual investors and were subsequently funded by
retained earnings. Industrial firms, of course, continued to use the services of
banks to handle international monetary exchanges and transfers of stocks and
bonds and to advise and assist in providing short-term credit and long-term
underwriting of the securities that supplemented retained earnings in financing
new and improved facilities. Hence their boards were apt to include represen­
tatives of the banks providing such services. But it was only when retained
earnings fell off and companies underwent financial difficulties-particularly
during the sharp post-World War I recession and the Great Depression of the
1930s-that investment bankers returned in any number to the boards of large
American industrial enterprises. Even then their continuing influence appears
to have been short-lived.

The Response of Educational Institutions

The merger movement and the resulting rationalization of production and dis­
tribution had a major impact on American 'educational institutions. When the
expansion in the size and complexities of managerial hierarchies increased the
demand for trained executives, American colleges and universities responded
quickly. Graduates of land-grant colleges and other institutions that offered
engineering courses began to join the managerial ranks of the new industrial
enterprises even before the tum of the century. In their early years such
schools concentrated on training the civil engineers so essential to the building
of the railroads. In the 1880s many started to offer the courses in mechanical
engineering needed to equip and operate the new factories. In that decade the
Massachusetts Institute of Technology, Purdue, Wisconsin, and the Stevens
Institute of Technology all established mechanical engineering departments.
Case Institute expanded its offerings; and Cornell's Sibley College, after reor­
ganizing its structure and curriculum in 1885, became the leading professional
school for mechanical engineering. 47 In the 1890s the Massachusetts Institute
of Technology and other schools opened departments of electrical engineering,
and, in the first decade of the next century, departments of chemical engi­
neering.
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After 1900 the relationship between higher education and the industrial enter­
prise became closer. The Massachusetts Institute of Technology (M. I.T.) pro­
vides a good example. From M. I.T. -where Elihu Thomson (one of the
founders of what later became the General Electric Company) had joined the
electrical engineering faculty in 1894-General Electric recruited Willis R.
Whitney and William D. Coolidge to command its new corporate research
department. The company continued to rely heavily on M. I.T. 's electrical engi­
neering department, which by World War I was reputed to be the best in the
world for both technical expertise and the training of potential managers. 48

Gerard Swope, who received his electrical engineering degree from M. I.T. in
1895, became General Electric's most competent operating executive during
the interwar years. The three du Pont cousins who reorganized the explosives
industry in 1903 and 1904 were all graduates of M. I.T., and they continued to
rely on William Walker's chemical engineering department for technical knowl­
edge and recruitment of managers. In the same way Standard Oil (New Jersey)
and other oil companies depended a few years later on Warren K. Lewis's
petroleum engineering group within that department. Other graduates, Alfred
P. Sloan of General Motors and Paul Litchfield of Goodyear Tire & Rubber,
retained close ties with M. I.T. In Germany, too, comparable connections devel­
oped between the rising technical schools and the new industrial enterprises.
They did not, however, exist to any extent in Britain.

The rationalization of production and distribution that followed the great
merger movement created a demand for executives in other areas besides
production. Managers in accounting, finance, marketing, and general manage­
ment were needed in much greater numbers. Again, the American institutions
of higher learning responded with speed. 49 Before 1900 only the University of
Pennsylvania's undergraduate Wharton School of Commerce and Finance,
founded in 1881, offered courses in business. In the decade after 1899 the
nation's best-known colleges and universities added business education to their
curriculum. The University of Chicago and the University of California set up
undergraduate schools of commerce in 1899, followed by New York University
in the next year. In 1900 Dartmouth's Amos Tuck School of Administration and
Finance became the country's first school of business to enroll graduate stu­
dents. By the time Harvard opened its Graduate School of Business Adminis­
tration in 1908, professional postgraduate work in business education was
already off to a good start. By 1914 the Harvard Business School was offering
courses in marketing, corporate finance, and even business policy. The purpose
of the last course, according to a history of the school, was "to develop an
approach to business problems from the top-management point of view. "50 As
in the case of engineering, German higher education also responded to the need
by setting up courses in accounting, finance, and business economics; but again,
this rarely occurred in Britain.
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The Coming of Competitive Managerial Capitalism

By the time the United States entered World War I, the revolutionary trans­
formation of American industry that had taken off in the 1880s had stabilized.
By 1917 the underlying industrial structure of the nation had taken shape.
Large, integrated industrial corporations had come to dominate the capital­
intensive industries, where economies of scale and (to a lesser degree) those
of scope gave size a cost advantage. In the labor-intensive industries, where
the size of production units did not promote scale advantages, firms remained
relatively small. Even there, however, the largest of them-those few that
appeared on the list of the top two hundred-had integrated distribution with
production.

In nearly all cases the new corporations, once integrated, continued to grow
in the manner I described in Chapter 2. They exploited their functional expertise
and their organizational capabilities by extending their sales organizations
abroad, first to Europe and then to the less industrially advanced areas of the
world. By 1914 nearly one-third of the top two hundred firms had supported
their marketing organizations by building plants abroad when their cost calcu­
lations as to optimal size, transportation, tariffs, and the potential size and share
of markets had appeared to warrant such an investment. The most numerous
firms to take this step were the makers of machinery. 51

A smaller number of the new large industrial enterprises, those that were in
the most technologically advanced industries, had invested in research and
development. In 1921, when the first survey of industrial laboratories in the
United States was taken, personnel employed in research in American industry
totaled only 6,693. Of these, 78% were working in five industries-industries
in which the large firms concentrated-and more than half were in just two.
Electrical-machinery firms accounted for 30.6% of the total, chemical firms
24.3%, primary metals 8.0%, rubber 7.8%, and transportation equipment
6.9%.52

In 1917 the large American industrial firms still concentrated mainly on pro­
ducing and distributing a single product. A few, such as the largest meatpackers
and metal makers, manufactured in some volume the by-products of their proc­
esses of production and distribution. A few others, particularly the makers of
agricultural implements, were developing a full line of products for the same
market. An even smaller number had begun to diversify by using the same
production processes to make lines of products for new and different markets
or by using the same distribution facilities for more than one product line. But
no large American firm had yet embarked on a considered, systematic strategy
of product diversification.

Nearly all of the two hundred top firms were organized as centralized, func­
tionally departmentalized operating structures-a variation of that shown in
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Figure 1. In most cases the major departments were organized internally on a
line-and-staff basis, headed by a deputy director, his assistants, and an exten­
sive staff. The departmental activities of these middle managers were coordi­
nated and monitored by a team of top managers, usually vice presidents in
charge of the major departments. Together with the president and occasionally
a full-time chairman of the board, these vice presidents also planned the cor­
poration's future and allocated resources to carry out their plans. Some of the
enterprises were, of course, far more carefully structured than others. While
some had completed their organizational structures early in the century, in
others the structures were still evolving in 1917. In the great majority of cases,
however, a hierarchy of middle and top managers coordinated and monitored
the operations of many geographically scattered units of production and distri­
bution. The organizational charts used at Armour in 1907 and at the Du Pont
company after 1911 (See Figures 3 and 4), indicate more specifically than the
generalized chart (Figure 1) the size and activities of the large managerial
hierarchies that had been created in the United States well before the coming
of World War I.

The rapid growth of these hierarchies in the two decades before 1917 was
already bringing about a separation of ownership from management. The very
act of entrepreneurship in commercializing the new products of the Second
Industrial Revolution required the recruiting of teams of managers. The more
complex the processes of production and distribution, and the more geograph­
ically extended the resulting enterprise, the larger the hierarchy. Few families
could fill all the major posts with their own members or those of related kinship
groups. If they were to compete successfully in the new national and global
oligopolies, they had to share short-term operating decisions and then long­
term resource-allocation decisions with salaried managers.

By 1917 the distinction between "inside" and "outside" directors was
becoming clear in the United States. The inside directors, who were full-time
managers, included senior members of the salaried hierarchy and members of
the founder's family who were also full-time top managers. The outside direc­
tors, who were part-time directors with other business and social interests,
represented major stockholders, including family members who were not full­
time managers. As time passed, these representatives of families, banks, or
large investors found it increasingly difficult at the monthly, or often only quar­
terly, board meetings to acquire a firm grasp of the many current issues. So
the full-time inside directors managed. The part-time outside directors, even if
they had a controlling share of stock and outnumbered the inside directors on
the board, had neitherthe time, the information, nor the experience to do more
than advise the full-time managers and to ratify or, in rare cases, to veto their
suggestions. The outside directors enjoyed legal power over the activities of
the corporation; they enjoyed the status that comes with wealth and position;
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Figure 3. Organization chart of Armour & Company, 1907. From System 12:220 (Sept. 1907).
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and they may have possessed the privileges and prerogatives of power. But
the inside directors increasingly controlled the instruments of power. 53

By World War I managerial capitalism had taken root in those industries most
essential to the continuing health and growth of the American economy. Three
basic factors had encouraged the expansion of the new modem industrial enter­
prise: (1) the large, rapidly growing, geographically extensive, affluent domestic
market; (2) the continuing development of capital-intensive technologies of
production; and (3) the legal environment that prevented the enforcement of
the contractual price-and-output arrangements that were attempted through
horizontal federations of small firms. Given these conditions the first movers
and the small number of challengers in capital-intensive industries had begun to
grow by adding new units to their marketing and distribution networks and then
by establishing production facilities to support them in distant markets. The
founding entrepreneurs, venture capitalists, and, in case of merger, the invest­
ment bankers and promoters, but most important of all the managers of the
enterprises themselves (through retained earnings) had provided the necessary
funds for such expansion; and the nation's technical schools and universities
were beginning to train the growing number of personnel required.

In the United States the structure of the new industries had become, with
rare exceptions, oligopolistic, not monopolistic. This was partly because of the
size of the market place and partly because of the antitrust legislation that
reflected the commitment of Americans to competition as well as their suspicion
of concentrated power. In these oligopolies the new managerial enterprises
continued to compete functionally and strategically for market share and profit.
By World War I the system of competitive managerial capitalism in capital­
intensive industries in the United States was already different from the con­
tinuing personal or family capitalism practiced in Britain and the cooperative or
organized capitalism developing in Germany.



• FOUR •

Creating Organizational Capabilities:
Vertical Integration and Oligopolistic

Competition

The industry-by-industry review of the collective histories of the leading man­
ufacturing firms in the United States, which begins with this chapter, provides
the evidence on which the generalizations and explanatory theories developed
in this book are based. The review was made easier, indeed it was possible,
because, first, the modern industrial enterprise continued to cluster in the same
industries and, second, roughly the same set of enterprises remained the
leaders in each industry. 1

In the United States in 1917, 148 (or 74.0%) of the 200 largest industrial
enterprises were located in seven of the twenty two-digit manufacturing cate­
gories of the U. S. Standard Industrial Classification or SIC (see Table 6)-that
is, in food, chemicals, petroleum, primary metals, and the three machinery
groups. In 1948 the number was 154 (77.0%). In six other two-digit groups­
tobacco, rubber, glass, paper, fabricated metals, and instruments-the enter­
prises belonged to subcategories (that is, three-digit industries) with charac­
teristics comparable to those of these seven two-digit groups. Their number
was 29 in 1917 (14.5% of the top 200) and 24 in 1948 (12.0%). The remaining
two-digit categories-textiles, apparel, lumber, furniture, printing and pub­
lishing, leather, and miscellaneous-included only 19 enterprises (or 9.5%) in
1917 and 17 (8.5%) in 1948.

The changing numbers within these classifications primarily reflect basic
technological changes. Between 1917 and 1948 the number of food companies
dropped from 29 to 27 and primary metal enterprises from 31 to 23, while the
number of chemical firms rose from 20 to 23, nonelectrical machinery increased
by six, and electrical machinery by two. The firms that moved onto the list of
the top 200 did so largely by responding to the opportunities created by the
new primary sources of power-the internal combustion engine and elec­
tricity-and by the basic innovations in chemicals and electrical and electronic
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products. Those that dropped off the list were makers of products that were
being replaced by these basic innovations, such as natural dyes, natural fertil­
izers, railway equipment, and ships.

In all the industries where the nation's largest enterprises clustered, the first
movers-the first to make the essential, interrelated, three-pronged invest­
ments in production, distribution, and management-remained the leaders from
the 1880s to the 1940s. This was as true for Great Britain and Germany as it
was for the United States. It was true even though these decades were marked
by continuing technological innovation, profound changes in markets, and dra­
matic fluctuations in demand. During this period cities and suburbs, with their
rapidly growing industries, replaced farms, rural towns, and traditional com­
mercial centers as the major markets; and years of prosperity were followed
by years of deep depression. Furthermore, the turnover that did come in the
top two hundred firms in established industries resulted far more from mergers
and acquisitions among existing leaders than from the entry of new companies.

Even though the leaders remained much the same within their industrial
groups, in an industry-by-industry review of the collective histories of these
companies the focus must be sharp. Once again, each set of industries used
different technologies of production and served markets with different needs
and requirements; hence each industry had different potentials in relation to
the economies of scale and scope. Each called for different types of marketing
organization and therefore required and developed different types of marketing
capabilities. Moreover, within the individual industries the abilities of the senior
decision-makers differed from company to company, and they changed as one
group of company leaders was succeeded by another. Thus in the collective
histories of these enterprises I focus first on the processes by which the leaders
in each industry were selected-that is, on how the first movers in each became
established-and then on the enterprises' dynamic evolution, their continuing
relationships with one another, and their response to a small number of chal­
lengers.

Even though the evolution of industrial enterprises varied from industry to
industry, growth in nearly all of them before World War I was achieved primarily
by horizontal combination or vertical integration. After World War I, however,
expansion resulted increasingly from moves into new geographical markets at
home and abroad and into new product markets in related industries. Never­
theless, in some American industries the major players continued to compete
and grow in much the same manner throughout the whole period. Their pre­
dominant strategies of growth continued to be horizontal combination and ver­
tical integration.

In presenting the American story, I will begin with the detailed collective
histories of two industries-oil and rubber-from their beginnings through
World War II. In the rest of this chapter I will consider those industries in which



The United States: Competitive Managerial Capitalism 92

the strategies of growth remained much the same both before and after World
War I. The histories of these industries-paper, stone, clay and glass, fabri­
cated metals, and primary metals-focus on the period before World War I. In
Chapters 5 and 6, I will review the more dynamic industries-food, chemicals,
and the three machinery groups-where the organizational capabilities devel­
oped through exploiting the cost advantages of scale encouraged investment
abroad, and those developed through utilizing the economies of scope led to
investment in related products. In those chapters I will examine only briefly
the selection and early growth of the players before World War I, concentrating
instead on the way they used their organizational capabilities-honed by oligo­
polistic competition-to expand abroad and into new product lines during the
interwar years. The appendix tables list the firms in each of these industries
that were among the largest two hundred in 1917, 1930, and 1948, giving their
ranking, assets, and product lines. These tables provide a list of the players in
the stories being told in the text about each industry.

Oil: From Monopoly to Oligopoly

From its beginning the oil industry (Group 29; see Appendixes A.1-A.3) has
captured the imagination of the American public, particularly its journalists,
business critics, and historians. The first mover-John D. Rockefeller's Stan­
dard Oil Company-has for the past century remained a symbol of American
big business. Of more importance for this study, oil refining provides a striking
example of an industry in which cost advantages of scale critically shaped the
growth of firms and determined the structure of the industry.

The Standard Oil Company was one of the first enterprises in the world to
exploit the economies of scale by making the three interrelated investments in
production, marketing, and management. The oil industry, however, differs
from the other American industries I will review in that from its beginning its
major market was Europe, not the United States. As late as the 1883-1885
period, 69.0% of the kerosene refined in the United States was exported, of
which 70.0% went to Europe and 21.6% to Asia. 2 Until 1900 kerosene was the
industry's major product, with light and heavy lubricants, naphthas, and medic­
inal oils the minor ones. A strong demand for gasoline came only after 1900.

CREATING THE MONOPOLY

In oil, as in many other industries, it was the processors, not the producers of
raw materials, that created the modem industrial enterprise. The potential for
exploiting economies of scale was much greater in refining oil than in extracting
crude oil out of the ground. And in processing, John D. Rockefeller, from the
very start, built a near monopoly based on the exploitation of these potential
economies of scale. When he joined forces with Samuel Andrews in 1865, six
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years after the discovery of oil at Titusville, Pennsylvania, the two partners
operated one of the first refineries with a daily rated capacity of five hundred
barrels. 3 By 1869 their operation was refining well over one thousand barrels
a day. By 1870, when they and three other partners incorporated as the Stan­
dard Oil Company, their works in Cleveland were the largest in the world. They
were the first to reach what the industry's historians have described as an
"entirely new scale in plant and still size"-a scale that reduced unit cost by
almost one-half from somewhat more than five to less than three cents a gallon. 4

The scale of these operations and their resulting cost advantage can be better
understood in light of the fact that the size of Rockefeller's works by 1869 was
already equal to that of the combined size of the next three largest refineries
in Cleveland.

The resulting volume of output gave the partners a powerful weapon with
which to reduce transportation costs. In oil, as in nearly every other American
industry, competition between railroads increased the power of the large ship­
pers; for the intense pressure exerted upon the railroads by their very high
fixed costs led their operators to grant reduced rates, usually in the form of
rebates, for higher-volume shipments. The larger the volume, the larger the
rebate. It was Standard's unprecedented throughput that brought the reduced
rates-not the reduced rates that brought the unprecedented throughput.
Rockefeller did not go to the railroads. For example, in April 1868 the railroads,
in the persons of Commodore Cornelius Vanderbilt of the New York Central
and Amasa Stone of the Lake Shore, two of the nation's most powerful busi­
nessmen, came to the twenty-eight-year-old refiner. 5 The lower transportation
rates the company received, combined with Rockefeller's much lower produc­
tion costs resulting from high throughput, gave Rockefeller the economic power
needed to bring together the Standard Oil alliance.

The purpose of the alliance was to control output and price. It came into
being after trade associations, both those of crude oil producers and those of
refiners, had failed to prevent sharp fluctuations and continuing decline of prices
as more and more crude and refined oil came on the market. As would occur
in many American industries, the largest firm took the lead in organizing its
industry. Standard Oil Company did so by exchanging its stock for stock holdings
in more than thirty other refining companies. The interlocking financial struc­
ture that resulted provided the disciplinary apparatus to maintain prices. The
members of the alliance remained independent legally and administratively.
Stocks of the members were held by individual directors of the Standard Oil
Company. In many cases Standard's holdings gave it only partial control.
Although committees were formed to coordinate marketing and distribution,
no central office existed to coordinate or monitor the activities of the alliance
as a whole or to allocate resources for future production and distribution.

It was a technological innovation in distribution, not refining, however, that
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transformed this federation into the Standard Oil Trust. The innovation was
the long-distance pipeline, and the innovators were the producers of crude oil.
In 1878 a group of producers, in order to break the alliance's hold on railroad
rates, formed the Tide Water Oil Company to build the first long-distance
pipeline-one that ran from the oil regions of northwest Pennsylvania across
the mountains to the East Coast. Although the Standard Oil group fought its
construction by every legal and some illegal means, Tide Water by June 1879
had completed the line, with a daily delivery capacity of six thousand barrels,
to Williamsport, Pennsylvania, whence the Reading Railroad, which previously
had transported no oil, carried it to tidewater. The pipeline itself was soon
extended to Bayonne, New Jersey. 6

As they vigorously fought the long-distance pipeline, the refiners in the Stan­
dard Oil alliance began to realize the potential cost advantages of this new form
of transportation. Not only did it greatly reduce shipping costs, but it also
provided magnificent storage areas and thus assured a much greater and stea­
dier flow of crude oil into the refineries. The alliance quickly made an investment
of more than $30 million in pipelines, at a time when the Standard Oil Company's
total assets were valued at $3 million. As the new pipelines neared completion,
the members of the Standard Oil alliance formed the Standard Oil Trust, which
then rationalized the American petroleum-refining industry (see Chapter 2),
reducing its average unit costs from 1.5 cents to 0.45 cents a gallon. Investment
in a national and international sales organization quickly followed, as did the
centralization of purchasing of crude oil (see Chapter 3). In the same years­
the mid-1880s-an extensive managerial hierarchy began to coordinate, mon­
itor, and plan for this global industrial empire from its multi-storied headquarters
at 26 Broadway in New York City. 7

While the original investment in the Cleveland refinery (which was accom­
panied by a second investment in distribution facilities in New York harbor and
by the opening of contacts with European marketers) had made Standard Oil
the most powerful first mover in the United States, the interrelated three­
pronged investment in production, distribution, and management after the for­
mation of the trust made it a first mover on a global scale. It permitted the
company to market kerosene (refined in the United States) at a lower price in
Europe than the kerosene that the European refineries made from Russian oil,
and to sell the same product in China at lower prices than that made from the
oil of the Dutch East Indies. At the same time, the profits were massive enough
to create several of the world's largest industrial fortunes, not only for the
Rockefellers but also for their close associates, including the Harknesses,
Payne, Henry Flagler, and others.

In the United States the initial challenges to the Standard Oil Trust came
from the crude-oil producers. The few specialty refiners of lubricants and other
by-products lacked the financial resources to build a refinery of minimum effi-
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cient scale or to create the necessary marketing and distributing organizations.
Tide Water, whose building of the pipeline over the mountains had forced Stan­
dard Oil to construct its own pipeline network and then to form a trust, quickly
built a refinery at Bayonne with a daily capacity of six thousand barrels. Further
expansion made it, by 1899, the largest refinery in the world. But Tide Water
had not developed the organizational capabilities to create a substantial overseas
marketing organization. Instead it turned to Standard Oil. By the late 1880s
Standard Oil was marketing 50% to 75% of Tide Water's export sales at a time
when Europe still was as important a market as the United States. Not sur­
prisingly, Tide Water soon came under the financial control of Standard Oil.
This same fate overtook a second challenger, the Crescent Pipe Line Company,
headed by William L. Mellon of the Pittsburgh banking family. Mellon built a
270-mile pipeline over the mountains to tidewater at Marcus Hook on the
Delaware River and then constructed a refinery there, which was quickly
absorbed by Standard Oil in 1893. 8 More successful was the Pure Oil Company,
formed in 1895 at Bradford, Pennsylvania. This producing company, after
merging with United States Pipe Line (which had completed a pipeline over the
mountains in 1893), also established a refinery at Marcus Hook and invested in
distributing facilities at home and then abroad (including an oceangoing tanker).
By 1904 it was a fully integrated enterprise.

Meanwhile, the opening of new fields in the late 1880s on the Ohio-Indiana
border, together with the depletion of the Pennsylvania oil fields, created new
opportunities for challengers to Standard Oil. As the output of the Pennsylvania
fields declined, the crude-oil producers were able to combine for the first time
to control prices. Simultaneously, entrepreneurs not only were obtaining poten­
tial drilling sites in the new fields but were beginning to build refineries and
marketing organizations. At least one, the Sun Oil Company, made investments
large enough to compete with Standard Oil in the Midwest. 9

As a result of the declining output of the old fields and the opening of new
ones, in 1889 Standard Oil felt forced to make its first move (a defensive one)
into the production of crude oil. 10 By 1892 the company was already producing
25% of the nation's crude. Even earlier-toward the end of 1889-it had begun
constructing at Whiting, Indiana, close to Chicago, a refinery even larger than
the three built in the early 1880s to process crude oil from the Indiana fields.
Thus, as the century came to a close the Standard Oil Company still completely
dominated the market. It had become the Standard Oil Company of New Jersey
when, in May 1899, the companies forming the old Standard Oil Trust came
under the control of the new holding company incorporated in New Jersey.

Abroad, the threat to Standard's dominance, particularly in the lucrative
European markets, came from refiners, not producers. In Europe the discovery
of oil fields near Baku on the Caspian Sea in the late 1870s opened up fields
comparable to those in Pennsylvania. There Ludwig Nobel, of the innovative
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and entrepreneurial Swedish family, became the first mover in refining, much
as Rockefeller did in the United States (see Chapter 11). The Nobels, in turn,
were challenged by the Rothschilds, Europe's most powerful banking family,
who financed the construction of a railroad from the Caspian to the Black Sea
to bypass Nobel's distributing organization and to provide crude oil to their
refineries in Europe. Nevertheless, Standard Oil continued successfully to meet
these challenges. Negotiations conducted in 1895 among Standard Oil, the
Nobels, and the Rothschilds were based on the presumption that the American
company would have 75% of the world's export trade.

CHANGING MARKETS AND SOURCES OF SUPPLY

The first decade of the twentieth century saw the sudden transformation of the
American oil industry from a near monopoly to an oligopoly, which resulted
from a rapid shift in the demand for refined products and an almost simultaneous
opening of vast new sources of supply. This was the most dynamic decade of
the first century of the industry's history. The coming of the automobile created
a new demand for gasoline just as the widespread availability of electricity was
threatening the market for kerosene. At the same time new sources of crude
oil were discovered in Texas, California, the Far East, and eastern Europe. By
1910 the producers in these new fields had integrated forward into refining and
marketing. By then there were already eight integrated oil companies among
the nation's two hundred largest industrial enterprises: Standard Oil, The Texas
Company (later Texaco), Gulf Oil, Associated Oil, Union Oil of California, Shell
Oil, Tide Water Oil, and Sun Oil. In addition, there was Pure Oil, whose assets
were not large enough to place it on the list of the top two hundred. Gulf,
Texas, Sun, and a subsidiary of Standard Oil were the first enterprises to invest
in refineries of optimal size using crude from the Texas fields, and so were able
to take full advantage of the economies of scale. They were also the first to set
up extensive marketing and distribution networks. They remained the leaders
in the Southwest. 11 In California the first to make such investments were Union,
Associated Oil, a subsidiary of Standard (Standard Oil of California), and a
subsidiary of Royal Dutch-Shell (Shell Oil). In this way the American oil industry
was transformed from a monopoly to an oligopoly before, not after, the Court
ordered the dissolution of Standard Oil in 1911. That court decision, of course,
increased the size of the oligopoly. Of the sixteen major companies spun off
from Standard Oil of New Jersey, five were on the 1917 list of the nation's two
hundred largest industrials. (Besides those with the Standard name, these
included Vacuum Oil and Atlantic Refining.)

In Europe comparable changes in markets and the opening of new sources
of supply brought similar changes. Royal Dutch, the first to build refineries of
optimal size in the newly opened fields in the Dutch East Indies, quickly allied
itself with Shell Transport and Trading, the largest distributor and marketer of
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Far Eastern oil products. The two formally merged in 1907 under the name of
Royal Dutch-Shell. At the same time, two of the great German banks were
bringing together a number of smaller producing, refining, and distributing com­
panies to form two large integrated companies-Deutsche Petroleum and
Deutsche Erdal (see Chapter 11). The breakup of Standard Oil in 1911 weak­
ened-though not substantially-Standard's power abroad. Of the successor
companies only Standard Oil of New York (Socony), which began as a marketing
company, became active in the European market, while Standard Oil of Cali­
fornia remained a major player in Asiatic markets.

VERTICAL INTEGRATION AND OLIGOPOLISTIC COMPETITION

In the United States during the second decade of the century both old and new
members of the domestic oligopoly grew through vertical integration and con­
tinued to compete for market share functionally and strategically. At the time
of the Standard Oil breakup in 1911 the first movers in the Texas and California
fields were already fully integrated companies. Most of the new companies
carved out of Standard, however, were not, since the court had divided that
giant enterprise along functional lines. Of the newly formed companies only the
Standard Oil Company (New Jersey), the remnant of the original Standard Oil
Company of New Jersey, and Standard Oil of California remained fully inte­
grated-from production of crude to marketing in retail outlets. 12 (Yet Jersey
Standard, as the New Jersey company was usually called, had become primarily
a company that did its refining in the United States and its marketing abroad.)
A few of the new companies had both refining and marketing facilities. The rest
were either crude-oil producers, transporters, or marketers.

But this soon changed. In the decade following the court order these new
Standard companies grew rapidly through vertical integration in order to obtain
and maintain a share of the swiftly growing gasoline trade, the smaller but also
expanding lubricant trade, and the new fuel-oil business. The ones that were
largely refining enterprises built or expanded their marketing facilities and per­
sonnel. Those that were primarily marketing companies quickly constructed
their own refineries. 13 By 1917 eight of the former Standard companies had
extensive refining, transportation, and distribution facilities. To assure them­
selves of continuing supplies, four of these had moved backward into crude-oil
production. A fifth, Standard Oil of Indiana, followed in 1919. The remnant of
the original company, Jersey Standard, expanded its domestic refining and mar­
keting facilities.

Six of the seven independents on the list of the largest two hundred indus­
trials in 1917 which have not already been mentioned-Pan American Petro­
leum & Transport, Midwest Refining, Cosden, General Petroleum, Magnolia
Oil, and Pierce -were less integrated and would be acquired by existing inte­
grated firms. The seventh, Sinclair Oil & Refining, which had begun as a pipeline
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company, moved into crude production and refining and during the 1920s built
an extensive national and international organization in marketing and distribution
and expanded its managerial personnel.

The investment by refiners in crude-oil production emphasizes the defensive
nature of this strategy. The refiners that integrated backward into crude were
far more numerous than the producers that moved forward into refining. Thus,
even though crude-oil production remained the most competitive branch of the
industry, the Federal Trade Commission reported in 1919 that thirty-two firms
produced 59.4% of total crude output, and that, of these, integrated firms
accounted for 35.4%. Extensive backward integration continued apace; by
1931, 51.9% of the nation's crude was being produced by the twenty largest
integrated oil companies, which by then held 77.4% of crude-oil stocks. By
1937 these figures were 52.5% and 96.5%.14 Such integration, however, was
by no means balanced. Some medium-sized companies, such as Sinclair, con­
centrated on crude pipelines and refining; others focused on refining and mar­
keting. None of the major firms attempted to balance crude, transportation,
refining, and marketing. Some continued to be crude-heavy and others crude­
light.

Although the pace and extent of backward integration varied with time and
circumstances, forward integration into marketing did not. In the years after
1910 the leaders concentrated on building marketing and distribution networks
for the sale of gasoline; these required more complex and extensive organiza­
tions than those for the sale of kerosene. They called for an investment in more
and larger storage-tank stations, delivery trucks, and roadside pumps-an
expensive investment that refiners had more incentive to make than did inde­
pendent jobbers. 15 By 1929, therefore, only 18.9% of refinery products were
still sold through independent wholesalers. 16 Many of these were captives of
the processors of their supplies, for in that year 91.4% of the total number of
bulk storage stations were owned.by the refiners-17, 972 bulk stations in all,
a significant investment in product-specific distribution facilities.

Although the integrated refiners invested extensively in wholesaling, they
were reluctant to do so in retailing. In 1929 only 7.6% of sales of refined
petroleum products were distributed through company-owned retail outlets.
Not only was the cost of this investment high, involving the purchase of real
estate in hundreds of scattered locations, but also it required the establishment
of an extensive administrative network. In marketing gasoline, firms increas­
ingly preferred to "lease, lend, or sell gasoline pumps and storage to owners
of retail outlets who in tum would distribute the products of the company
supplying the equipment. "17 Like the makers of office and agricultural machinery
in the 1880s, gasoline producers preferred to reduce potential transaction costs
in retailing by organizing networks of franchised dealers. The number of com-
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pany-owned retailing outlets dropped off quickly during the depression of the
1930s. By 1939 only 1. 7% of the total output reached the final customer through
such outlets.

As their marketing networks expanded, the major companies enlarged their
output. But only those that had established their marketing positions abroad
before World War I continued to have substantial sales abroad. These included
four Standard Oil companies-those of New Jersey, New York, and California,
as well as Vacuum Oil, a producer of lubricants. IS They also included The Texas
Company and Gulf. (Pure Oil's European marketing had come under Standard's
control in 1911 just before the Supreme Court's decision.) These companies
continued to do their refining in the United States. As late as 1928 Jersey
Standard, which remained the largest oil company in the world, still concen­
trated 80.6% of its domestic output (much of which was still shipped abroad) in
four U.S. works-two neighboring refineries in New Jersey, one in Louisiana,
and one in Texas. 19

In the 1920s these companies began to build refineries in Canada and Europe,
partly to support the requirements of their marketing organization, partly
because of rising tariffs, and partly because of the reduced costs of shipping
crude oil. 20 In the making of these investments abroad the cost calculations to
determine optimal plant size became increasingly complex. In competing for
market share in world trade, Jersey Standard remained the leader; but it was
losing its share to Socony and Texas, to a small degree, and, to a greater
degree, to the two leading international challengers-Royal Dutch-Shell and
Anglo-Persian Oil. (Anglo-Persian Oil-which would become British Petro­
leum-had replaced the prewar German oil companies to become, after Royal
Dutch-Shell, the third major player in the global oligopoly.)

The extent and nature of this investment abroad is indicated by a report made
in 1932 by the U. S. Bureau of Foreign and Domestic Commerce. 21 At that time
eleven American companies were operating sixty-one refineries in foreign coun­
tries. Most were small and were designed to meet local demand (particularly
for special products), to supplement primary flows, and to get under tariff
barriers. Total employment at the sixty-one was only 1, 793. In 1939 the number
of refineries abroad was fifty-eight. Of these, nineteen were located close to
crude-oil-producing fields and were refining largely for local markets, and thirty­
nine had been built near the major consumer markets. Of the latter, twenty­
five were located in Europe. Fifty of the fifty-eight refineries were owned by
three companies-Jersey Standard with twenty-eight, Socony-Vacuum with
fifteen, and Texas with seven. 22 (Socony had merged with Vacuum in 1931, and
in 1936 Standard Oil of California and Texaco-name changed from Texas Com­
pany in 1926-formed a joint venture, Caltex, to market in the Orient.) For
these three, especially Jersey Standard, the coordination of flows from the oil
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fields to the refineries and to the marketing outlets became an increasingly
complicated task-one of the most critical functions carried out by the central
corporate office. 23

American oil companies also moved abroad through backward integration.
Between the end of World War I and about 1927, shortages of domestic crude
caused the American firms to explore, obtain, and extract crude oil in many
parts of the world in order to assure themselves control of a minimum certain
supply. But in 1926 the opening of vast new fields in East Texas and Louisiana
brought a massive oversupply, which was intensified when the Great Depres­
sion stabilized and then reduced demand. The resulting surplus caused a
number of leading American oil firms, including Standard of Indiana, Atlantic
Refining, Associated Oil, Tide Water, and Union Oil, to withdraw from their
overseas investments in production. 24

Those who withdrew usually sold out to the most active firms marketing
abroad-Jersey Standard, Socony-Vacuum, and Texaco. Meanwhile, two other
American firms, Standard of California and Gulf, retained their overseas mar­
keting networks and did not withdraw from overseas crude production. Accord­
ingly, five American companies-Jersey Standard, Socony-Vacuum, Texaco,
California Standard, and Gulf-found themselves in a strong position to exploit
the massive post-World War II increase in demand for oil. And those five
American companies, along with Royal Dutch-Shell and British Petroleum­
the so-called Seven Sisters-continued to dominate the global oligopoly after
World War II.

The rest of the major U. S. oil producers concentrated on the domestic
market, which grew rapidly, at least until the Great Depression. There the
leaders competed less on the basis of price and more by effective performance
in each of the functional activities. Until 1911 the Standard Oil Company of New
Jersey had set the industry's prices, although after 1900 the independents had
challenged its leadership on the West Coast and in the Southwest. The breakup
of the company, the further opening of new fields, and the automobile boom
created a much more competitive situation. Between 1913 and 1915 the former
Standard Oil companies became the price leaders in their own regional mar­
keting areas. (The Court in its 1911 decision initially restricted the newly
formed companies to specific areas. )25 As the Federal Trade Commission
pointed out in 1920, "In most of the marketing areas east of the Rocky Moun­
tains, as in California, Standard . . . companies usually take the lead in
announcing price changes, while other companies follow. Occasionally the
Texas company and the Gulf company take the initiative. [But] prices announced
by the Standard companies are generally the accepted market price. "26 Such
price leadership did not call for collusion. The leaders based the prices on their
costs, reflecting both capacity and demand, and the others followed. The
leaders kept the prices high enough for the smaller firms to make a profit, thus
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assuring themselves (given their volume) an even greater profit. Only in the
worst years of the depression, from 1931 to 1935, did the industry experience
a severe "price war"-discounting and rebating. 27 Otherwise, the leaders had
little incentive to cut prices: not only was the demand for petroleum products
relatively inelastic, but the Standard companies were sensitive to the accusation
of price cutting, which had been a major charge against Standard Oil in the
antitrust case of 1911.

Indeed, as the Federal Trade Commission reported in 1920, "competition is
more directed to developing facilities for getting business than obtaining it by
underselling. "28 But this functional competition included more than marketing.
In refining, transportation, and crude-oil production it meant constant effort to
reduce costs and improve performance. In refining, this effort was focused on
ways to increase the minimum efficient scale of production and to extract more
gasoline-increasingly the most profitable product-from the crude-oil input.
The companies' refining departments and their recently established research
departments developed, and then invested in, the means to achieve more con­
tinuous production processes and to produce improved, higher-octane gaso­
line. 29 Their innovations included continuous distillation (Atlantic Refining), the
Burton thermal-pressure cracking process (Standard Oil of Indiana), the
Holmes-Manly process (Texaco), the tube and tank process and the fluid con­
tinuous catalytic process (Jersey Standard), and the Houdry catalytic cracking
process (developed in the United States by Sun Oi!). The only major innovation
developed by a firm not among the leading companies was the Dubbs cracking
process, financed by J. Ogden Armour from his meatpacking fortune. By the
end of the twenties the large refineries on the Gulf Coast had raised minimum
efficient scale to a daily throughput of thirty-two thousand barrels of crude, the
greater part of which became gasoline. 30 As a result, between 1919 and 1929
refinery throughputs expanded nearly 270%, while the number of establish­
ments increased by only about 22% and the number of employees by about
29%.

Strategic competition for market share, as contrasted with functional com­
petition, primarily involved expansion into new geographical areas. 31 Texas and
California companies expanded north and east, and the former Standard com­
panies moved out of their original marketing regions established by the disso­
lution decree. Some expanded by direct investment in marketing and distribu­
tion facilities, others by acquisition. 32 Some firms moved more quickly and
aggressively into new products, such as lubricants for automobiles and fuel oil
for home heating. 33 In all cases, expansion required close attention to the
marketing organizations-that is, to locating bulk stations, selecting franchise
dealers, and advertising both locally and nationally.

As a result of such strategic competition, rival companies were able to
increase their share substantially in the marketing areas that had originally been
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those of the former Standard companies. Between 1921 and 1926 the share
controlled by the Standard group in the domestic market fell from an estimated
50-55% to 37-40%.34 Estimates for the group are not available for the period
immediately following 1926, but they do exist for individual firms. Between
1926 and 1938 the share ofJersey Standard in its domestic marketing territories
dropped from 43.2% to 28.3%, that of Socony-Vacuum dropped from 46.1% to
24.3%, of Atlantic Refining from 44.5% to 21.9%, and of Standard of California
from 28.7% to 17.7%. (Although the constraints of the dissolution decree had
been lifted, the former Standard companies still did not sell nationally but con­
tinued to concentrate their marketing in their original regional territories.) The
leading gainers were the large competitors, such as Texaco, Gulf, and Shell,
not the smaller independents.

By the 1920s the oil companies were providing an almost perfect textbook
case of functional and strategic competition for market, share. The transfor­
mation from monopoly to modem oligopoly was complete. In the domestic
markets, where all but Jersey Standard and Socony sold most of their output,
the leading oil companies made no formal agreements about price and produc­
tion. Abroad, it was only after the oil glut of the late 1920s that Jersey Standard,
and later Socony, Texaco, Gulf, and Atlantic Refining, attempted, with varying
success, to implement written agreements to stabilize price and output (see
Chapter 8).

The increasing competition for market share at home and abroad encouraged
the oil companies to invest in research and development. Before 1914 their
research laboratories had been little more than testing and control units at the
refinery. Although technicians in such units worked in an ad hoc manner to
improve the quality of the product and the speed of throughput, they were few
in number. In 1921-the first year data are available-the oil industry employed
only 159 scientific personnel and 246 others in general research positions, well
below the number employed in chemicals, electrical machinery, rubber, and
transportation equipment. 35 In 1919 Walter Teagle, President of Jersey Stan­
dard, observed in a letter to A. Cotton Bedford, the chairman of the board:
"The General Electric and other concerns of a like character lay great stress
upon their research department. They consider this department on a parity in
importance with the manufacture and sales end of their business. Our research
department up to date is a joke, pure and simple; we have no such thing. "36

During the 1920sJersey Standard and the other large oil companies built and
expanded their research facilities; they continued to do so even during the
depressed 1930s. Jersey Standard had an extensive department in place by
1923. Standard Oil of California formed its research organization in 1920, Stan­
dard of Indiana in 1922, Atlantic Refining in 1924, Shell in 1928, and Gulf in
1929. By 1933 the industry employed 9.1% of the total scientific personnel
working in American industry. By 1940 the percentage had risen to 10.3%,
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third behind chemicals and electrical machinery. These scientific personnel
were concentrated in the large laboratories of the industry's leaders. By 1940,
58.5% of scientific personnel in the oil industry were employed by 19% of the
industry's industrial laboratories, and these were the largest laboratories in
terms of personnel and expenditures. 37

Such investment in research brought improvements in product and process.
Until World War II it led only occasionally to product diversification, because
concentration on exploiting the economies of scale correspondingly reduced
opportunities to exploit economies of scope. Refineries turning out a full line of
petroleum products, including gasoline, kerosene, lubricants, and fuel oil, also
produced petrochemicals, often as by-products; but the companies' personnel
and facilities in transportation, marketing, and research were only equipped to
handle petroleum, not chemicals. Williams Haynes, the historian of the Amer­
ican chemical industry, observed in the early 1940s:

Production of chemicals by the petroleum industry appeared to be economically
and technically sound, but most petroleum executives could not see what appeared
to them to be a tiny market for a multitude of chemicals produced by a complexity
of operations and sold to a long and diversified list of customers, tasks for which
they had neither the technical nor the sales staffs. 38

Of the twenty-two petroleum companies on the 1948 list of the top two
hundred industrials in the United States, only four had begun to diversify into
chemicals before World War II. Standard Oil of California, Shell Company of
California, and Phillips Petroleum (which had become a major challenger by
making the three-pronged investment in the 1920s in the newly opened Okla­
homa fields) produced fertilizers and insecticides for the California market.
Jersey Standard, with the industry's.largest laboratories, developed and mar­
keted antifreeze and other isopropyl products. 39 That company, however, con­
centrated its research effort on the development of synthetic gasoline and
synthetic rubber, neither of which was commercialized before the outbreak of
war. The rest of the oil companies preferred to sell their by-products as feed
stock to chemical firms. For example, Union Carbide, the nation's second
largest chemical company and a pioneer in the production of petrochemicals in
the United States, set up one major processing plant immediately adjacent to
Standard Oil of Indiana's refinery at Whiting, Indiana, and another next to South
Penn Oil Company's refinery near Charlestown, West Virginia. 4o Only when
World War II began and the synthetic rubber program required a large invest­
ment in petrochemicals, did the American petroleum companies acquire the
skills and facilities-the organizational capabilities-necessary to compete seri­
ously in the production and distribution of petrochemicals.

The collective history of the leading enterprises in the American oil industry
from its origin through World War II provides an impressive example of the
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beginnings and growth of the modern industrial enterprise. The first mover
solidified its position through legal consolidation, administrative centralization,
and then a continuing and extensive investment in refining, marketing, and
management. The first real opportunity for American companies to challenge
Standard's dominance came only when demand for the specific product that was
being refined changed and new sources of supply became available. The suc­
cessful challengers were those that made the interrelated three-pronged invest­
ment. These challengers grew at first by vertical integration, moving backward
and forward to reduce transaction costs and to protect their initial investments.
When the oil glut came in the late 1920s, several sold off their crude holdings.
They competed for market share and profits with one another and with the
successor companies of Standard Oil through functional efficiencies much more
than by price. By advertising and upgrading service stations and dealer relations
they expanded market share. By improving processes of production, by more
efficient coordination of flows, and by effective control over operations, they
reduced costs and so increased profits-profits that were used to finance con­
tinued growth. They grew primarily by moving into new geographical markets
in the United States. But because of the strength of Standard Oil and the
European leaders, only the largest challengers established networks overseas.
And because of their concentration on the economies of scale, even fewer
attempted to diversify by utilizing the economies of scope.

Long before World War II, salaried managers with little or no equity in the
companies they administered were making the decisions that determined the
growth of their enterprises and of the industry as a whole. At Sun, Phillips,
Sinclair, Gulf, and possibly one or two others, the founders did continue to
participate as full-time managers in top-level, decision-making positions. At
Gulf, for example, William Latimer Mellon (the experienced oil man who in 1902
planned and built a refinery large enough to exploit scale economies and then
established a marketing network extensive enough to give Gulf first-mover
advantages in the Texas fields) remained president until 1930 and continued as
chairman of the board until 1948. 41 But in the former Standard companies­
New Jersey, New York (Socony-Vacuum), California, Indiana, and Atlantic
Refining-members of the Rockefeller family did not even participate as outside
directors. By the 1930s the initial large investors were no longer influential at
the older Tide Water and Pure Oil companies, nor at the newer Texaco, Union
of California, and Richfield enterprises. 42 And in striking contrast to the history
of the industry on the European continent (see Chapter 11), no investment
banker ever played a significant, ongoing role as a decision-maker in a major
American oil company. By the 1920s all firms were administered by experi­
enced, full-time, career managers, the great majority of whom held only a tiny
percentage of stock in the companies they operated.
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Rubber: A Stable Oligopoly

The oil industry differed from other American industries in that during the first
decades of its history its major markets were in Europe, not in the United
States. It differed, too, from most other American industries because of its
particularly powerful cost advantages of scale, which were equally impressive
only in metals. Profound and sudden changes in both markets and sources of
supply were necessary to transform the oil monopoly into an oligopoly.

In rubber (Group 30; see Appendixes A.1-A.3) improvements in the tech­
nology of production brought significant, but not comparable, cost advantages.
In this industry the rapid growth in demand for automobile tires (a demand that
increased a hundredfold from 1910 to 1930) created opportunities to exploit
large economies of scale. The first companies to build tire plants large enough
to take advantage of these economies, to create national and international mar­
keting organizations, and to recruit the necessary managers remained the
industry's leaders.

The contrasting early years of these two modem industries, oil and rubber,
reflect the differences between both processes of production and the markets
for their products. The overall market for finished rubber goods was much
smaller than for oil, in terms of the value of output. 43 Of more importance, the
processing of crude rubber permitted a much broader array of finished items
to be made than did crude-oil refining. In oil the major products-kerosene,
gasoline, lubricants, and fuel oil-were processed in one refinery, at times even
from the same run of crude oil. In rubber each of the many items made required
particular admixtures and accelerators in the chemical processes of vulcanizing,
as well as different machinery for molding, extruding, and processing. The
industry came to produce three basic types of goods-apparel, such as boots,
gloves, and rainwear; industrial items, such as hoses, belting, flooring, and
insulating materials; and, most important of all, tires.

In each of the first two subindustries the cost advantages of scale were much
lower than in oil. For that reason no entrepreneur or group of entrepreneurs
succeeded in achieving a monopoly comparable to that of Rockefeller's Standard
Oil Company. During the last quarter of the nineteenth century, however,
output rapidly increased as a result of cumulative innovations in the processes
of production, as well as improved transportation. The processors responded,
as they did in so many American industries, by trying to control price and
production. 44 A series of attempts at combination finally culminated in the for­
mation in 1892 of an industry-wide holding company for each of the two major
product lines-the United States Rubber Company for apparel and the Mechan­
ical Rubber Company for industrial products. (In 1899 the latter, enlarged by
further acquisitions, became the Rubber Goods Manufacturing Company.) In
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both subindustries major companies stayed out of the combinations. Because
initially neither of the combines centralized its administration, rationalized pro­
duction, or invested in distribution, independent firms, such as B. F. Goodrich
Company in industrial rubber, could grow large by building nationwide mar­
keting organizations and then increasing production. 45

In 1902, however, the new president of United States Rubber, Samuel P.
Colt, began to transfonn the company into a centrally administered, integrated
enterprise by making extensive investments in production, distribution, and
management. 46 In 1905 he directed his company's takeover of the Rubber
Goods Manufacturing Company and reorganized the acquisition along similar
lines. In response to U. S. Rubber's move into industrial rubber, Goodrich, then
the leader in that subindustry, moved into apparel. It acquired facilities and
personnel for the making of boots, rainwear, and other items. And both firms
began to invest in a third product line, pneumatic tires for bicycles.

The coming of the automobile, and with it a voracious demand for tires,
further transformed the rubber industry, quickly creating a global oligopoly. In
the United States two new companies, Firestone Tire & Rubber and Goodyear
Tire & Rubber, took the lead in producing tires, soon followed by Goodrich and
United States Rubber. 47 Abroad, each of the leading industrial countries quickly
produced a giant of its own-Dunlop in Britain, Michelin in France, Continental
in Germany, and Pirelli in Italy. All had built plants by 1906. The competitive
advantages of these first movers in the American and European markets were
so strong that even the two large American companies that were formed a little
later to exploit the rapidly growing replacement tire market (that is, for tires
not sold to automobile manufacturers as originals for new cars)-Fisk Rubber
in 1910 and General Tire & Rubber in 1915-remained junior members of the
oligopoly.48 The sharp drop in demand during the depression eliminated (as it
did for automobile makers) nearly all the small and most of the medium-sized
producers. In 1935 the top four first movers in the United States accounted for
80% of the tires shipped from domestic plants. 49 As late as 1973, all four
remained among the five rubber companies in the top two hundred U.S. indus­
trials. The fifth was General Tire, which had replaced Fisk on the list when the
United States Rubber Company acquired Fisk in 1939.

Although the potential for economies of scale was less in the production of
footwear and other rubber apparel than in tires, it was much greater than in
the making of leather boots and shoes. In 1935 the four largest makers of
rubber footwear produced 80% of the output and the largest eight accounted
for 100%.50 The total number of plants producing rubber footwear in 1939 was
13. By contrast, the number of establishments making leather shoes at that
time was 933. In the leather-shoe industry, where scale economies were small,
the four largest companies accounted for 28% and the top eight for 33% of all
domestic production.
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The makers of both rubber apparel and tires continued to rely on their own
sales organizations to wholesale their products. In 1935, 40.2% of rubber foot­
wear was sold through the manufacturers' own wholesale networks, 29. 7% was
shipped directly from the factory to retail dealers, and 10.3% went directly to
large customers. Less than 20% was sold through independent wholesalers or
jobbers.

In tires the share marketed by the independent wholesalers declined even
more rapidly. As the replacement market grew larger than the market for
original equipment, it was eagerly sought after by mass retailers. A 1926 con­
tract with Sears, Roebuck quickly increased Goodyear's market share. The
new service stations, including those franchised or owned by the petroleum
companies, also began to compete for that market by buying tires from the
smaller producers. By 1929, 46.8% of the tires produced in the United States
were sold through the manufacturers' wholesaling branches, primarily to fran­
chised dealers. (Another 2.2% went to company-owned retailers.) In addition,
17.0% were sold directly to retailers and 25.6% directly to industrial users­
primarily the large automobile companies-leaving only 8.2% to be sold to
independent wholesalers. 51

The rapid growth of the market and the concomitant expansion of the Amer­
ican tire companies' marketing organizations resulted, at least until 1930, in an
increased investment in manufacturing facilities both at home and, to a lesser
extent, abroad. Branch plants were built in the United States, largely to produce
footwear and industrial rubber goods. The domestic production of tires, how­
ever, remained concentrated in giant works, particularly in Akron, Ohio. All
the leaders built plants in Canada, to avoid the Canadian tariff and also to benefit
from preference duties in the British Empire for goods manufactured in Canada.
Goodrich led the American firms in European manufacturing. Before World War
I it had built a tire plant in France and made an alliance with Continental, the
German leader. 52 In 1917 Goodrich had seventy-five branch sales offices in the
United States and twenty-one overseas. By 1921 the overseas offices totaled
thirty-seven.

It was only after British automobile production started to boom in the 1920s,
however, that American firms began to produce tires extensively abroad-and
then, except for Goodrich, only after a British 33.3% ad valorem duty went
into effect in May 1927. Goodrich built a British plant in 1924, followed by
Goodyear in 1927 and Firestone in 1928. (Michelin and Pirelli did the same in
1927.) Comparable rises in tariffs led Goodyear to build plants in Australia in
1927, Argentina in 1931, and Brazil in 1937. 53 The American presence abroad,
especially in Europe, prevented the single dominant company in each of the
major countries from achieving a monopoly in its domestic market.

As they expanded their marketing at home and abroad, the U.S. rubber
manufacturers increased their investment in research and development. The
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two older, more diversified firms, Goodrich and United States Rubber, made a
larger investment in research and development than Firestone, Goodyear, and
the other tire companies. All concentrated on the development of intermediates
to provide better accelerators, to speed up processes of vulcanization, and so
to improve the general performance of tires and other products. As a result of
these cumulative improvements in process carried out within the major firms,
production per man-hour in the tire industry increased 433% between 1914 and
1935, the greatest percentage increase of any American industry in those
years. 54 Although the rubber industry was much smaller and relatively more
labor-intensive than the oil industry, in 1921 more scientific personnel were
employed in rubber than in oil, accounting for 5. 7% of all such employees in
U.S. manufacturing industries, as compared with 4.4% in oil. In total employ­
ment of scientific personnel the rubber industry was fourth, after chemicals,
electrical machinery, and metals. In research intensity (the ratio of scientific
and engineering personnel in research laboratories per thousand workers)
rubber was second only to chemicals. 55 By World War II, however, several
industries had passed rubber in numbers of personnel, but only oil and electrical
equipment had passed it in research intensity.

From 1900 on, rubber manufacturers competed functionally and strategically
for market share. To a greater degree than most American firms of their day,
they concentrated on improving both product and process. They also competed
in the purchasing of raw materials, each having a somewhat different strategy
for backward integration. They differed too, in the extent and uses of their
marketing organizations. And, like all mass producers of consumer products,
in marketing they tried to differentiate their product from those of their com­
petitors through extensive advertising. Nevertheless, advertising costs in 1940
were only a little over 2%, out of a total selling expense of about 15%, per
dollar of net sales (see Figure 6).

There is little readily available data on price leadership in the industry,
although a recent study indicates that in replacement tires "prices tended to
move broadly in line and the Goodyear (earlier the B. F. Goodrich) wholesale
list served as a standard." There is more information on market share. In 1915
United States Rubber was the largest producer of original tires with 21.8% of
the U.S. market. Two years later when the figures for replacements became
available, the company had 10.1% of that business and had dropped to 14.3%
of the market for originals. During the next decade it lost market share rapidly,
falling by 1924 to 4.6% of originals and 7.4% of replacements. By 1928 it had
increased to 8.4% of originals and dropped to 5.6% of replacements. In 1929
members of the du Pont family acquired a sizable stock holding in United States
Rubber, and they subsequently installed new management and reorganized the
administrative structure. The company then embarked on a series of new mar­
keting and production policies that made it once again an effective competitor.
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In the 1930s its market share for originals averaged nearly 30%, and its share
of the much larger replacement market-so essential to maintaining
throughput-grew from 16.4% in 1935 to 30.9% by 1940. 56

The leaders competed strategically as well as functionally, and their strate­
gies for long-term growth reflected the product-specificity of their initial invest­
ments in production and distribution. Those that had begun as tire companies­
Goodyear, Firestone, and the smaller General Tire and Fisk-continued to
focus on exploiting the economies of scale by concentrating on their single lines.
They made little attempt to transfer resources into other products. Instead
they integrated backward by producing the textiles used for tire cords: Fire­
stone and Goodyear even began growing cotton in the United States and
investing in rubber plantations in Liberia and Sumatra. Those overseas invest­
ments were made partly to assure continuing high-volume inputs at precise
specifications and partly to protect against price increases determined by the
international crude-rubber cartel formed in 1922 by the British, Indian, Dutch,
and Siamese governments. 57

The two older leaders, United States Rubber and Goodrich, whose apparel
and industrial lines antedated the automobile tire, invested much less in raw
and semifinished materials and much more in research and development. By
World War I their large development departments were two of the largest in
American industry. Both made improvements in vulcanization and other rubber
processing. In the rubber industry, as in the food and chemical industries (see
Chapter 5), complex chemical processes of production encouraged the exploi­
tation of the economies of scope because a number of products could be made
from the same intermediate materials and processes. In the 1920s both com­
panies began to use their rubber-making facilities and skills to commercialize
new products for new markets. Goodrich pioneered in the development of
polyvinyl chlorine resins, of plastics, and of various rubber-based chemicals. At
the same time United States Rubber led the way in sprayed rubber, latex
thread, and other end products based on the new methods and materials.
Because these two companies employed their facilities and skilled personnel to
make a number of products, not just the tire, they found it easier to develop a
wider variety of commercial goods in their laboratories than did those firms that
concentrated almost exclusively on tire production. 58

Growth through diversification based on economies of scope brought admin­
istrative reorganization. Whereas the companies that continued to concentrate
on tire production retained their centralized, functionally departmentalized
structures until well after World War II, United States Rubber in 1929 and
Goodrich in 1930 adopted a multidivisional structure to exploit the economies
of scope more effectively in production, distribution, and particularly research
and development. 59 But these two remained the only companies in the global
oligopoly to adopt a strategy of production diversification before World War II
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and the only ones whose continuing growth after 1920 relied as much on the
dynamics of scope as on those of scale.

The history of the leading enterprises in the rubber industry follows closely
the patterns outlined earlier in this study (Chapters 2 and 3). Cumulative inno­
vation in production brought merger. Once the merged enterprises and the
leading enterprises outside the merger made the three-pronged investment in
production, distribution, and management, they became the industry's leaders.
The coming of a new product, the automobile tire, permitted a small number
of other enterprises to enter the industry by making comparable investments
in the production and distribution of tires. Although the leaders followed dif­
ferent strategies for backward integration, they all continued to expand their
marketing organizations abroad and, primarily in order to get behind tariff walls,
to build plants that supported their overseas marketing networks. All invested
in research and development, but those that already had a diversified product
line before the coming of the tire acquired the organizational capabilities to grow
more rapidly through product diversification than did the new companies.
Although the players in the oligopoly remained the same, changing market
shares and profits reflected continuing functional and strategic competition.

Industrial Materials: Evolutionary and Revolutionary
Technological Change

In the four material-producing industries-paper (Group 26); stone, clay, and
glass (Group 32); fabricated metals (Group 34); and primary metals (Group
33)-growth by diversification was even more exceptional than it was in rubber
or oil. The large firms continued to concentrate on their primary product lines
and depended on economies of scale rather than scope to maintain market
power and to provide for continued growth. In these two-digit industrial groups
the large integrated firms appeared-and continued to thrive-primarily in
those subindustries (the three- and four-digit SIC categories) whose economies
of scale in production were largest and whose products went to the greatest
number of customers. The material-producing industries differed from those of
oil and rubber in that industrial products constituted a much greater share of
their output; such products were thus marketed to businesses-manufacturers,
processors, or contractors-rather than to consumers as end users. That mar­
keting effort, however, required an extensive investment in distribution facili­
ties and personnel. Industrial marketing was vitally important for the enter­
prises in these industries, and. the companies' own sales forces played a major
role in distributing their products (Table 10).

In the material-producing industries the coming of oligopoly reflected the
rapidity of technological change in the processes of production. When this
change was evolutionary, as in oil and rubber apparel (where it was based on a
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number of incremental improvements in product and process, on the availability
of new sources of power, such as electricity, and on new sources of supply),
the three-pronged investment usually came after merger. When changes in
production process were more revolutionary, the small number of competitors
grew more often by direct investment than by merger. In these cases oligopoly
was only occasionally preceded by merger.

PAPER

In paper (Group 26; see Appendixes A.1-A.3), nearly all the companies on the
list of the top two hundred were producers of pulp, newsprint, and paperboard,
product lines where economies of scale were substantial. By 1930 more spe­
cialized firms, such as American Writing Paper and Bemis Bag, were no longer
on the list. Because the production of pulp and paper demanded the availability
of massive amounts of cheap power in close proximity to raw materials (trans­
porting lumber was more expensive than shipping paper), these big companies
concentrated their mills in the lumber regions of Canada. 60 They had their own
sales forces to market their products. In 1939 more than 80% of the pulp and
close to two-thirds of the paper and paperboard produced were sold to cus­
tomers by the companies' sales forces. Their marketing organizations, how­
ever, remained small and not highly specialized.

The basic innovation that transformed papermaking from a labor-intensive to
a capital-intensive industry was the development of machinery that could make
the product from wood pulp rather than from rags. A growing shortage of rags,
the increasing demand for paper (particularly newsprint), and the availability of
timber for wood pulp led to the adoption of German processes. This innovation
took hold in the United States during the 1870s. By the 1880s those pioneers
that had large mills close to sources of timber and water had driven out the
smaller pioneers. (The water was needed for both power and removal of waste.)
By the 1890s the newsprint industry had become, in the words of Naomi Lamo­
reaux, "dominated by at least nine large firms that produced a homogeneous
product and were equivalently equipped to compete for sales." After the 1880s
technological innovation in this industry, as Avi Cohen has emphasized, "took
the form of small, evolutionary changes rather than radical technological over­
hauls."61

As in many other new capital-intensive industries, increased output and inten­
sified competition led to the formation of a nationwide holding company, in this
case the International Paper Company. The merger was carried out in 1898 by
the manufacturers themselves. The holding company moved rather slowly, in
the manner of the United States Rubber Company, to centralize its administra­
tion, rationalize its production, and build its sales arm. Almost a decade passed
before the pattern of modern oligopolistic competition emerged, with Interna­
tional Paper as the price leader. 62
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International Paper's delay in making the essential investments that could
give it market power permitted the independents to gain a foothold in the
industry. And they continued to gain market share from the leader because
paper markets were extensive and growing, because the cost advantages of
scale were smaller than in oil and tire production, and because marketing was
relatively undifferentiated. Thus newsprint and other paper products required
fewer product-specific facilities and personnel. International Paper's share of
the market dropped, according to one estimate, from 65% in 1901 to 18% in
1929. Nevertheless, the share it lost was not captured by new entries into the
industry but by established firms.

After the industry stabilized, the members of the oligopoly remained much
the same. The changes in market share and profits are reflected in the changing
position of the long-established firms on the list of the top two hundred. These
firms made little attempt to market abroad. Moreover, the technology of pro­
duction was not complex enough to provide an incentive for a substantial invest­
ment in research and development. By World War II the paper industry, along
with fabricated metals (Group 34), had the lowest research intensity of all
industries in which the large firms have always clustered. Only those labor­
intensive industries where the large enterprise rarely appeared-leather,
apparel, textiles, lumber, furniture, and publishing and printing-had a lower
ratio of scientific personnel (in research laboratories) to employees.

STONE, CLAY, GLASS, AND CEMENT

In Group 32 (see Appendixes A.I-A.3) the large firms have clustered in glass,
gypsum, abrasives, asbestos, and cement. In these industries, improved pro­
duction technologies brought greater cost advantages of scale than in paper
and, at the same time, required a much larger specific investment in distribu­
tion. High-volume throughput and product-specific investment in distribution
brought industrial concentration (see Table 10). The glass industry remained
highly concentrated because the processes of production became increasingly
continuous and the distribution of fragile products required specialized facilities.
The cement industry was less concentrated because the optimal size in relation
to markets (markets limited by the cost of transporting the finished product)
was much smaller and, as in paper, few product-specific distribution facilities
were required. Not surprisingly, whereas in 1917 there were two glass and
two cement firms in the top two hundred, in 1948 there were three glass
companies (two were the largest in Group 32) but no cement firms. In the
manufacturing of flat glass, glass containers, gypsum, abrasives, and asbestos,
the pioneer firms that improved existing processes or adopted new technologies
quickly dominated their respective industries. Their histories reveal significant
variations in the beginning and continued growth of the modem industrial enter­
prise.
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In glass the new large firms became concentrated in flat glass and in bottles
and other containers. The category "flat glass" includes both plate glass and
window glass: plate glass is heavy glass used in mirrors, store windows, and
building construction; window glass is the lighter glass used mostly in residential
housing. In plate glass, the high minimum efficient scale-which resulted from
improving existing technology in a relatively incremental manner-quickly
brought industrial concentration both in the United States and abroad. Window
glass and containers continued to be produced by labor-intensive handwork
until the invention of new, continuous-process machinery vastly increased
throughput and revolutionized both of these subindustries.

In the production of plate glass, three developments (in addition to improved
transportation and communication) greatly increased throughput and reduced
unit cost during the 1880s. One was the invention, by Frederick and William
Siemens of Dresden, Germany, of the continuous-process tank furnace. The
second was the use of gas (instead of coal) to heat the furnace. The third was
the application of electricity to power and to control the speed of glassmaking
machinery. 63

In plate glass the first mover was the Pittsburgh Plate Glass Company,
formed in 1893 when John Pitcairn joined John Ford to build a large plant at
Creighton, Pennsylvania, which soon incorporated these new techniques. In
the depressed years of the 1890s Pitcairn merged all but three of the nation's
smaller producers into the large company, which by 1900 was the acknowledged
price leader in the glass industry and which has remained the largest glass
company in the United States during the twentieth century. Pitcairn quickly
centralized administration, concentrated and relocated production facilities to
achieve greater cost advantages of scale, and then built an extensive, nation­
wide network of warehouses and sales offices. This last, costly move led Pit­
cairn to a break with his partner. Ford left to set up Edward Ford Plate Glass
with his two brothers, thus becoming his former partner's major competitor.
In 1900 Pittsburgh Plate Glass began to use its distribution facilities and per­
sonnel to sell paints both to contractors and to hardware stores. To bolster this
trade the company acquired a maker of paints and brushes. But that initial
attempt to exploit economies of scope in distribution would not be repeated by
Pittsburgh Plate Glass or any other glass company for half a century. 64

Pitcairn's success stands in striking contrast to the two turn-of-the-century
mergers of manufacturers of cut glass and tableware, which continued to use
the traditional handicraft production methods. Unable to exploit the economies
of scale, they failed. The United States Glass Company, formed in 1891, still
operated twelve plants in 1918; but according to Warren Scoville, the leading
historian of the glass industry: "It rarely had shown any profits except in its
first year." The other merger led to the formation of the National Glass Com­
pany in 1899, but it had dismembered itself by 1905, turning back its factories
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to their original owners. This was also the course followed in 1905 by National
Wall Paper, the product of a merger in another, comparably labor-intensive
industry. 65

In window glass, technological innovation may have saved the American
Window Glass Company from a similar fate. This enterprise, a holding company,
was formed in 1899 after earlier, unsuccessful attempts had been made by the
window-glass industry to control price and production through the American
Window Manufacturers' Association, established in 1880. The new company
had a near monopoly on window-glass production, but it made little attempt to
centralize and rationalize either production or distribution. Instead, its many
plants continued to rely (in the German manner) on a selling syndicate, which
had been formed in 1895 to market their products. The sales company operated
until the federal government successfully brought an antitrust suit against
American Window Glass in 1910. In the meantime, it had begun to invest in the
newly developed production technology that was gradually replacing the
existing hand processes. Although greatly increasing throughput, the new proc­
ess was not a continuous one. The company was slow in adopting it, partly
because of the resistance of the industry's labor union, and partly because it
made no systematic attempt to build, rebuild, or relocate its plants in order to
exploit the new technology fully. 66

Therefore, when Michael Owens (who had already invented machinery to
mass-produce bottles) perfected a new continuous process of pulling window
glass in the form of sheets, American Window Glass was not yet effectively
organized to meet the new competitor. Owens and E. L. Libbey, the senior
partner and financier of the Owens Bottle Machine Company, had obtained
patents for the new process in 1912 when the attempts of its inventor, Irving
W. Colburn, to commercialize it had ended in bankruptcy. After spending four
years perfecting the process, the two men formed the Libbey-Owens Sheet
Glass Company and built a large plant at Kanawha City, West Virginia. 67 As late
as 1920, executives at both American Window Glass and the largest British
producer, Pilkington Brothers, still believed that glass could not be profitably
produced by the Colburn process. 68 By 1921, however, throughput was already
high enough to give Libbey-Owens a critical cost advantage; by 1926 it had
gained 29% of the American window-glass market, and American Window
Glass's share had dropped to 59%.69

By the 1920s Pittsburgh Plate Glass had also become a competitor by devel­
oping a third process for making window glass. In response Libbey-Owens
moved into the production of plate glass by acquiring in 1920 Pittsburgh's major
competitor, the smaller Ford company, and adopting the name Libbey-Owens­
Ford Glass Company. Then in 1935 several smaller companies that had acquired
a European (the Fourcault) process merged to form a single enterprise, Furco
Glass. By then four companies were producing nearly all the window glass in
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the United States, with Libbey-Owens-Ford maintaining its share at 30%, Pitts­
burgh Plate Glass at about 25%, Furco at 25%, and American Window Glass
trailing at 20%. In plate glass, Pittsburgh Plate Glass had clearly lost market
share to Libbey-Owens-Ford. Thus in both plate and window glass, technolog­
ical innovation proved to be a powerful factor in bringing about rapid change in
market share and profits.

In the mass production of glass containers, technological change was similarly
revolutionary. But because Michael Owens, who had invented the bottle­
making machine in 1903, at first licensed his patent to others, production in the
glass-container industry remained less concentrated than in plate and window
glass. In 1910, however, after Owens and his backers had decided that large­
scale production would be more profitable than licensing, the Owens Bottle
Machine Company built a plant in West Virginia, set up a national sales orga­
nization, and then concentrated on expanding capacity-primarily by speeding
up the production process. The company's major challenge came from the
Illinois Glass Company, an early licensee that had developed a "feeder" system
of production which differentiated it from the Owens vacuum process. In 1929
the two merged to become Owens-Illinois. 70

Meanwhile, the glass industry's first movers had begun to expand overseas.
Pittsburgh Plate Glass, to enhance its foreign competitive capabilities, estab­
lished a plant in Belgium before World War I. In April 1921, as this plant was
coming into full production after its postwar reconstruction, Libbey-Owens
joined a group of Belgian investors to form the Compagnie Intemationale pour
la Fabrication Mechanique de Verre, which by 1929 was operating plants in
France, Germany, Italy, and Spain, as well as Belgium. 71 In contrast, the Owens
Bottle Machine Company pulled out of overseas manufacturing not long after
its initial foray. When that firm had been licensing its patent in the United States,
it was also building a works in Manchester, England; but in 1907 it sold those
facilities to its British and German licensees. The purchasers, a cartel of pro­
ducers using the older hand processes, shut down the Manchester plant and
then used the license as a means of enforcing their price and output agree­
ments. 72 At home, Pittsburgh Plate Glass and Libbey-Owens-Ford, while com­
peting oligopolistically, followed the European mode of relying on contractual
relations with the European first movers to maintain their market share abroad.
Throughout the 1920s they remained relatively silent associates in the cartel
arrangements negotiated primarily by Pilkington and the leading French firm,
S1. Gobain. As the depression deepened, American and European companies
moved more aggressively into each other's markets. In 1934 the two American
firms joined the European leaders in an agreement to divide all exports of plate
glass to markets outside the United States by giving the Europeans 80% and
the Americans 20%.73

The three largest glass firms-Pittsburgh Plate Glass, Owens-Illinois, and
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Libbey-Owens-Ford-invested increasingly in research and development, as
did Corning Glass, a major producer of light bulbs and other more specialized
glass products. They concentrated on increasing throughput and quality. In
addition, all four developed new products, such as glass fabrics, blocks, insu­
lation, and improved optical glass. But except for Pittsburgh's very early move
into paint, none of the large glass firms attempted before World War II to
develop non-glass-based products. 74

Although the two first movers in the modem abrasives industry-Norton
and Carborundum-did not acquire assets large enough to be listed among the
top two hundred, they were close to that group. Their most effective chal­
lenger-Minnesota Mining and Manufacturing-surpassed them to become
148th on the 1948 list. In abrasives, as in glass, technological change came in
a revolutionary manner. The critical innovation was the use of electrolytic proc­
esses to produce synthetic materials at a much lower cost, and of much higher
quality, than had previously been achieved with emery, garnets, crushed dia­
monds, and other natural abrasives. In 1891 Edward A. Acheson, the first to
create a synthetic abrasive-silicon carbide-by an electrolytic process, formed
the Carborundum Company. Four years later his company built a plant at
Niagara Falls to assure the power needed for high-volume throughput. The
Mellon family of Pittsburgh, who had assisted in the funding of this project,
became the company's largest stockholders. Acheson, however, failed to build
the organization essential to produce and distribute the new high-volume
output. So, at the instigation of the Mellons, Frank W. Haskell took charge in
1901; he reorganized production and began building a worldwide marketing
network. 75 In the same year Carborundum's major competitor, the Norton
Company, which had begun operations in 1887 at Worcester, Massachusetts,
obtained a comparable electrolytic synthetic (alumdum), set up its plant at
Niagara Falls, and enlarged its sales force to global proportions. 76

Both companies grew rapidly, though Carborundum moved ahead of Norton.
Until the depression they produced together about two-thirds of the industry's
total output. 77 Because their products-bonded abrasive paper and grinding
wheels-required relatively little in the way of product-specific distribution
personnel and facilities, they sold at home and abroad primarily through exclu­
sive agents. Their own salaried sales forces worked with such agents in can­
vassing for sales, coordinating flow from factory to customer, and demon­
strating the products; they also ran schools for grinding-machine operators.
Norton's British agent was that country's leading machine maker, Alfred Her­
bert (see Chapter 7), and its agent in Germany and eastern Europe was Schu­
chard & Schutt. In 1908 Carborundum built a factory in Germany and, a little
later, one in Britain to support its European sales outlets. Norton built a plant
in Germany in 1909 but not in Britain-an oversight the company would long
regret. Abrasives produced at Norton's Niagara Falls plant were shipped to
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Worcester and to overseas plants for applications involving paper and wheels.
Although both Norton and Carborundum continued to work on improving
product and process, they invested relatively little in systematic research and
development. 78

In competing for market share, Carborundum was more aggressive than
Norton. It not only built abroad first, and built more plants there, but it also
developed a new synthetic abrasive material and moved beyond coated abra­
sives into the production of crystalline alumina (under the trade name Aloxite)
and of super-refractories (furnace linings) used in high-temperature glazing and
burnishing processes.

An even more effective challenge to Norton came from the much smaller
Minnesota Mining and Manufacturing Company, or 3M. The story of 3M shows
how a small, established firm could manage to overcome the first-movers'
advantages and capture a place in an oligopoly through effective functional and
strategic competition. Formed in 1902 to mine natural corundum, with facilities
near Duluth, Minnesota, in 1918 it built a plant in St. Paul to produce natural
abrasives, on a small scale, for specialized markets. It increased its market
share by improving its product (by developing, for example, new methods of
applying aluminum oxide to cloth) and by moving more quickly than the indus­
try's leaders to meet the demands of the rapidly growing automobile industry.
Its research laboratory, set up in 1916, was enlarged in the 1920s, and its sales
force was expanded overseas. In 1928 the company built a small plant in Britain.
With the coming of the depression, 3M joined Carborundum, Norton, a smaller,
more specialized abrasives firm, and Armour (the meatpacker whose glue busi­
ness had brought it into the abrasives industry) in forming a joint venture,
Durex, in order to consolidate operations in Britain. After centralizing and
rationalizing its production and distribution, Durex became the largest abrasive
producer in that country. 79

In the 1920s, 3M embarked on a strategy of growth based on exploiting the
economies of scope rather than those of scale. Its initial move into a related
industry was the production of a masking tape that permitted more precise
painting and finishing of automobiles. In 1930 the new tape-making techniques
were applied, through close cooperation with researchers from the Du Pont
Company, to produce a cellophane-backed tape, now well known as Scotch
tape. The development of such tapes took the company into large-scale pro­
duction of a variety of adhesive products. In the 1930s 3M used its abrasive
materials as a base for making granules and other roofing products. By 1937
only 37% of the value of its total sales came from its original abrasives line.
Indeed, diversification had been so successful that the company's history refers
to the years of the Great Depression as "a golden era." During the 1930s each
of these product lines came to be administered by a separate division having
"sales, production, and laboratory facilities of its own. "80 As the postwar period
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opened, the functions of the corporate office were reshaped to give 3M a
full-fledged multidivisional structure. By 1948 Minnesota Mining and Manufac­
turing, with assets of $88 million, was ranked 149th among American indus­
trials-substantially larger than either Norton or Carborundum. Besides illus­
trating how a smaller firm can move into an oligopoly through functional and
strategic effectiveness, the 3M story shows also how a firm can grow by effec­
tively exploiting economies of scope (the central theme of Chapters 5 and 6).

As for the new gypsum and asbestos industries, technological change during
the fonnative years was more evolutionary than revolutionary. In these two
industries, increased productivity brought industry-wide mergers in the same
year, 1901: United States Gypsum in gypsum production and Johns-Manville in
asbestos. In both cases, the merger-makers centralized administration, slowly
rationalized production, and built extensive sales organizations. In each industry
the product was sold to hundreds of thousands of builders, contractors, and
suppliers. United States Gypsum was challenged by National Gypsum, a com­
pany formed in 1925 to exploit improved technology in the mass production of
one special line-gypsum wallboard for ceilings and walls. By 1929, when
National Gypsum was becoming a formidable competitor, United States Gyp­
sum's market share had fallen to 64% from its high of 80% in 1901. National
Gypsum, meanwhile, recruited a national network of twenty thousand sales
agents, and after 1935 it acquired several smaller firms. By 1948 it had almost
reached 200 on the list of the largest American companies. 81 In that year United
States Gypsum was number 93. In asbestos Johns-Manville, formed in 1901 by
a merger of two first movers, remained the leader in its oligopoly; it competed
with several smaller companies but encountered no challenger comparable to
National Gypsum in the gypsum industry. 82

In these subindustries of Group 32, technological change affected industry
structure far more than it did in pulp and newsprint. The greatest cost advan­
tages and therefore the greatest barriers to entry came from organizational
exploitation of new or improved methods of production. Technological innova­
tions carried out within the enterprises brought shifts in market share, and they
enlarged, though by only one or two, the number of players in the global
oligopoly.

FABRICATED METALS

In fabricated metals (Group 34; see Appendixes A.1-A.3) the turnover at the
top was comparable to that in stone, clay, and glass. Five of the six enterprises
on the 1948 list had been on the 1917 list; the sixth, Gillette Razor, had assets
that put it close to the top two hundred in 1917. Of the remaining five on the
1917 list, four, including American Brass, had dropped off the list by 1948
because they had merged with other companies. Of the first six, Gillette Razor
had the production and distribution characteristics of other branded, packaged
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products, while two, American Radiator and the Crane Company (both makers
of brass and iron valves and fittings for steam, gas, and water systems), had
those of volume-produced machinery. Their experience was, therefore, closer
to those firms discussed in the next two chapters than to those described here.
The three remaining fabricated-metal firms on the 1917 and 1948 lists of the
top two hundred were American Can, Continental Can, and Scovill Manufac­
turing (a brass-maker).

In brass the evolutionary nature of technological change brought a turn-of­
the-century merger in 1902, the American Brass Company. At that time, how­
ever, American Brass failed to centralize its administration and rationalize its
facilities. It did so only after being taken over in 1922 by Anaconda Copper.
Indeed, before the reorganization of 1922 American Brass was one of the very
few turn-of-the-century mergers that remained a federation of autonomous
operating companies. Hence the Scovill Manufacturing Company, the nation's
oldest and, after 1922, largest independent producer of brass, was able to
expand its market share by improving production and enlarging its sales force. 83

In 1948 the two largest enterprises in Group 34 were American Can and
Continental Can. They had dominated the can industry ever since the turn of
the century. The innovators in modern canning equipment had been the Norton
brothers, Edwin and O. W. (no relation to the Nortons in abrasives).84 It was
their invention in 1883 that had helped bring the modern industrial enterprise
to many food industries (Chapter 3). The Nortons had leased their patents not
only to such food processors as Campbell Soup, H. J. Heinz, Borden's Con­
densed Milk, Carnation, Pet Milk, and Libby, McNeill & Libby, all of which
operated their machines continuously, but also to producers of cans and canning
machinery for the small processors of fruit, vegetables, and fish that only oper­
ated their machines seasonally. In 1901 nearly all the nation's producers of cans
and canning machinery had merged to form American Can, with Edwin Norton
as its first president. At that time the company's output accounted for 91% of
the cans produced in the United States. At first American Can operated, like
American Brass, as a federation of firms maintaining high prices-a strategy
that encouraged the growth of the smaller independents. In 1904 most of those
independents combined to form Continental Can. 85

The two consolidations then became first movers by centralizing their admin­
istrations, rationalizing production, and investing heavily in marketing organi­
zations that assured their customers, the seasonal processors, the facilities
they needed when and where they needed them. Indeed, the effectiveness of
this investment in distribution brought praise from the District Court and led
to American Can's exoneration in an antitrust suit started by the federal gov­
ernment in 1913. 86 By then American Can's market share had dropped to 63%
and Continental Can's had risen to 11.7%. By 1939 Continental, competing
functionally and strategically, had further raised its share to 28.3%, while Amer-
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ican's had fallen to 55.4%. In the 1920s both companies had moved into the
European market (see Chapter 8). They both made relatively small investments
in research and development, continuing instead to improve product and proc­
ess in a slow and incremental manner.

This brief historical review of the leading producers of paper, glass, abra­
sives, gypsum, asbestos, brass, and cans (Groups 26, 32, and 34) makes it
clear that the large and dominant firms in these industries appeared and con­
tinued to grow only if they made a substantial enough investment in a new or
improved technology to reap the profits from scale economies, if they made
the essential product-specific investment in distribution and marketing, and if
they recruited management teams capable of integrating production and distri­
bution. In most cases the threefold investment came after a merger of the
leading firms. In some cases the merged companies moved slowly to make that
investment, in the manner of United States Rubber rather than Standard Oil.
Such delays in reducing costs and providing marketing and distribution facilities
and services encouraged competition by permitting existing independents to
grow by making comparable investments. In the huge American market, even
when merged companies quickly centralized and rationalized their production
and distribution, the barriers to entry created by their investments were still
not strong enough to prevent a small number of comparably integrated chal­
lengers from continuing to compete functionally and strategically for market
share and profits.

On the other hand, in those subindustries (that is, the three- and four-digit
SIC classifications) of Groups 26, 32, and 34 in which technology of production
did not bring extensive cost advantages of scale and in which product-specific
investment was less essential in marketing and distribution, the modem indus­
trial firm-and with it oligopoly-appeared much more slowly. Commercial
intermediaries continued to distribute 50% or more of the product during the
1930s. These subindustries remained far less concentrated, and nationwide
mergers were rarely successful. This was true in such four-digit categories of
Group 26 as envelopes, writing paper, and wallpaper; in Group 32, tiles, lime,
pottery, and related products, including plumbing fixtures and chinaware, cut
glass, and other tableware; and in Group 34 cutlery, hardware, plumbing sup­
plies, and oil burners. 87 There is little evidence that manufacturers in these
subindustries made extensive investments either abroad or in facilities for
research and development.

Primary Metals: Technology and Industrial Concentration

In primary metals (Group 33; see Appendixes A.I-A.3), basic technological
innovation in the processes of production increased minimum efficient scale and
brought industrial concentration comparable to that in glass and other materials.
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The story of the impact of the Bessemer process in the 1870s and of the open­
hearth process in the 1880s has often been told. Much less has been written
about the even more dramatic impact of electrolytic smelting and refining on
the production of aluminum, copper, nickel, zinc, and other nonferrous metals
and of the resulting concentration of production in those fields. Whereas the
basic technological innovations in the production of steel were introduced over
a period of more than two decades, those in nonferrous metals made their
impact almost instantaneously. The revolutionary technology not only trans­
formed existing industries into oligopolies but also created a brand-new
industry, aluminum, where the first mover swiftly achieved and long maintained
a monopoly.

ALUMINUM

Early developments in the mass production of aluminum are particularly
striking. In 1886 Charles Hall in the United States and Paul Heroult in Europe
simultaneously invented the electrolytic method for reducing alumina (refined
bauxite) into aluminum. Earlier innovations had lowered the price of that once­
precious metal to twelve dollars a pound. It dropped to two dollars after two
new firms moved into full production: the Pittsburgh Reduction Company,
formed in 1888 to commercialize the Hall patent; and the Swiss enterprise
Aluminium Industrie AG, formed in 1887 to exploit the Heroult patent and
financed and managed by Germans.

The two entrepreneurs who established the Pittsburgh Reduction Company,
Arthur Vining Davis and Alfred E. Hunt, realized that the successful commer­
cialization of aluminum called for a twofold strategy. Increased throughput gen­
erated by more intensive use of electrical energy would reduce unit costs, but
it had to be supplemented by strong sales efforts in order to maintain production
facilities at minimum efficient scale. With financing from the nation's leading
venture capitalists, the Mellons of Pittsburgh, Davis and Hunt built their giant
plant at Niagara Falls in 1896. By 1898 the drastic reduction in costs allowed
them to lower the price of aluminum to thirty-two cents a pound, where it
remained for almost a decade with only minor fluctuations. As Davis expanded
throughput, Hunt began to create what became a sophisticated sales force to
build markets and an expert technical staff to develop products requiring novel
techniques in both manufacture and use. 88 The new products soon included
aluminum kitchen utensils, fittings, tubes, rods, castings (particularly for the
new automobile market), electric wire and cable, and containers that were less
costly than those made of brass or tin and just as effective. In addition, the
company developed products made from aluminum alloyed with other metals.
The success of these new items demanded that the sales force constantly check
the new products' performance with customers and provide service when nec­
essary. In some cases the company showed metal fabricators how to use the
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new metal to make finished goods. In other cases, when Pittsburgh Reduction's
personnel knew more than anyone else about the properties, uses, and limita­
tions of aluminum and some of its alloys, the company itself began to fabricate
finished products.

The continuing expansion of the market led to the expansion of production
facilities, in which fabricating units were often integrated with smelting opera­
tions. In 1901 a second electrolytic smelting facility, operated by a subsidiary,
Alcan, was built in Shawinigan Falls, Quebec, to serve the Canadian market.
Another, built in 1902 in upper New York state on the St. Lawrence, concen­
trated on the production of rod, wire, and cable. In 1906 a second works at
Niagara Falls was completed, followed in 1913 by a plant in eastern Tennessee
to serve the southern markets. In 1907 the Pittsburgh Reduction Company
acknowledged this growth by changing its name to Aluminum Company of
America (Alcoa). 89

Meanwhile, the company had already begun to integrate backward to assure
a steady supply of raw materials. Alcoa made its biggest investments in bauxite
mines in Arkansas. In 1903 it also built a large refining plant in East St. Louis
to transform the Arkansas bauxite into alumina at a rate of 30,000 pounds a
day. Nevertheless it still had to rely on outside suppliers for much of its refined
bauxite. Then in 1911 the adoption of a new German process increased
throughput at the East St. Louis refinery to 700,000 pounds a day.90 The new
process not only ended dependence on outside suppliers but also greatly
reduced unit costs of production, thus raising the already high barriers to entry.

Although Alcoa enjoyed a near monopoly of the American market, it made
little effort before World War I to compete overseas. In Europe four firms
produced 95% of the output. They were the Aluminium Industrie AG (known
as AIAG), the first and largest European aluminum producer; two smaller
French companies (one using the Heroult and the other the Hall process); and
a British firm. As early as 1896 Pittsburgh Reduction and AIAG agreed to stay
out of each other's major markets. In time this arrangement was extended to
include the three other European producers. 91 The cartel broke down in 1909,
bringing European aluminum into the American market for the first time. In
1912 the European cartel was renewed. Alcoa, then under investigation for
antitrust violation, did not join. It did, however, continue to have a say in the
building of a smelter by the leading French firm, L'Aluminium Fran<.;ais, begun
in North Carolina in 1912, which was purchased by Alcoa in 1915. World War I
greatly increased European capacity, primarily because the German AIAG plant
was actually located just across the border in Switzerland, thus forcing the
Germans to build additional giant works within their national boundaries (see

'Chapter 14). After the war Alcoa began purchasing European companies,
largely to use them as bargaining chips in cartel negotiations, during the 1920s
and 1930s, to keep the Europeans out of the American and Canadian markets.
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But it never became a major player in the European market. In 1928 it divested
itself of its Canadian subsidiary, Alcan, partly for internal reasons and partly in
response to antitrust pressures. Alcan, however, continued to maintain close
ties with its former parent. 92

Because the cost advantages of scale in aluminum production were so high,
because the product was so new, and because it therefore required such an
extensive investment in marketing and development, the structure of the
industry became monopolistic rather than oligopolistic. Challengers faced
almost impenetrable barriers to entry. In a controversy that occurred over
patents, one patent holder, the Cowles Company, won a suit against Alcoa in
1903; but without facilities, skills, and organization it had little choice but to
accept the $3 million in damages. The investment required to build plants of
comparable size and to recruit and train the necessary production, sales, and
development forces would have been enormous. It was too late to become a
serious challenger. Even the smelter that the French firm undertook to con­
struct in North Carolina could have moved out of Alcoa's shadow only if it had
developed a new way of processing alumina. Otherwise the company would
have had to build a plant comparable to that of Alcoa in East St. Louis (because
shipments from Europe would have been too costly) and to deploy the neces­
sary sales and development organizations. Alcoa's monopoly was broken only
after World War II when the federal government, following one of several
antitrust suits against Alcoa, sold to Reynolds Metals and the Kaiser Aluminum
& Chemical Corporation the smelting, refining, and fabrication capacity which
Alcoa had built and operated and which the government had financed in order
to meet the wartime demand.

COPPER AND OTHER NONFERROUS METALS

Whereas aluminum was one of the newest metals, copper was one of the oldest.
The electrolytic revolution in copper (in which the smelting of ore preceded its
refining) came in refining. Copper smelting had already benefited in the 1880s
from improved transportation, evolutionary changes in furnaces, and better
machinery (including converters comparable to those used in the Bessemer
steel process). At that time a throughput of ten million pounds a year was
required to maintain a smelter at minimum efficient scale. 93 The radical changes
in refining came in 1891 with the development of a new, high-powered gener­
ator. The first five refineries in the United States to use the new electro­
lytic process went into operation in that year. Their scale was so high that in
the next ninety years only twelve more refineries were built in this country,
seven of which were in operation by 1910. Thus twelve refineries were able to
supply a fivefold increase in output between 1890 and 1910, responding to the
new, high levels of demand for copper wire for the production, distribution, and
use of electricity, and for copper tubes and pipes for the rapidly growing Amer-
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ican building trade and later for the automobile industry. With the exception of
two works built in Montana by Anaconda Copper in 1891 and a smaller one
constructed by Calumet and Hecla near Niagara Falls, all the refineries in oper­
ation before 1910 were located on the East Coast, mostly in the Long Island­
Perth Amboy areas of the greater New York harbor region. There they were
close to major markets and could receive smelted ("blister") copper by sea
from Mexico and the southwestern United States. 94

Because copper was an old industry with long-established channels of distri­
bution, the giant integrated enterprises that soon dominated it were organized
by copper traders rather than by the refinery operators. The important excep­
tion was Anaconda, whose Montana mine owners constructed both refineries
and smelters close to their mines.

The evolution of the global copper oligopoly is a fascinating story but far too
complex to relate here. The central fact is that the five largest copper producers
in the United States in 1917 were also the five largest in 1930 and 1948, although
their rankings had changed. 95

They were Anaconda Copper; Phelps Dodge; American Smelting & Refining;
Kennecott; and American Metal. Of the five, Anaconda was the only one not
established by a copper trading family. American Smelting & Refining, formed
by merger in 1899 and controlled by the Guggenheim family, centralized its
administration and to some extent rationalized its production and distribution.
The Guggenheims were closely allied with, and then came to control, Kenne­
cott, a mining company that only began to produce refined copper after World
War I. Both firms had their headquarters in the same office building in New
York. The partners of the long-established metal-trading firm of Phelps Dodge
continued to playa major role through the copper-producing company of the
same name. From the start Phelps Dodge was closely allied with the Nichols
Copper Company, owner and operator of a large refinery at Laurel Hill, Long
Island, of which Phelps Dodge purchased full control in 1928. In 1917 American
Metal was still a subsidiary of the German copper giant, Metallgesellschaft,
which, founded by the Mertons, a German copper-trading family, had become
the largest copper producer and distributor in Europe (see Chapters 12 and
14).

All these enterprises relied increasingly on their own sales forces of salaried
personnel. Anaconda led the way in setting up a national and then an interna­
tional sales organization. In the years following World War II only 10 to 15% of
copper ore passed through the hands of independent agents. 96 When the
postwar era opened, the four largest copper firms produced 94% of the sales
of copper smelters and 90% of the sales of refined copper. 97

The American copper companies established overseas sales offices, but they
never attempted to support their marketing organizations by building refineries
abroad. Because the major sources of copper were in the Western Hemisphere,



The United States: Competitive Managerial Capitalism 126

transportation costs would have been prohibitive. Further, a refinery built in
Europe on the American scale, by either Americans or Europeans, would have
so increased worldwide capacity that it could not have operated at minimum
efficient scale. This is why Metallgesellschaft made larger investments in
smelting and refining in America than in Europe.

Like Alcoa in aluminum, the leading copper producers played an important
role, despite American antitrust laws, in negotiating and attempting to carry
out international cartel arrangements in the 1920s and 1930s. From October
1926 until the beginning of 1933, they operated Copper Exporters under the
terms of the Webb-Pomerene Act, the first and probably the only Webb-Pom­
erene corporation to include foreign as well as American producers. As the
Federal Trade Commission's 1947 report on the copper industry made clear,
that cartel had little effect on prices, which sagged throughout 1927, rose
sharply to peak in March 1929, and collapsed in the spring of 1930. As the
Commission stated, "The operations of Copper Exporters Inc. did not appear
to have benefited the members of the cartel, the copper industry, or the con­
sumers." Despite the economic power of the American companies and the fact
that it was the most formal cartel in the twentieth century in American industry,
Copper Exporters had little effect in stabilizing either price or output. 98

In the 1920s the leading copper firms made some attempt to integrate for­
ward into fabrication. In 1922 Anaconda gained control of American Brass, the
result of an industry-wide merger in 1901, which was operated through World
War I as a federation of family firms in the British manner. Thereafter, the new
management of American Brass quickly installed a centralized, functionally
departmentalized structure and rationalized production and distribution facili­
ties. Kennecott purchased the Chase Companies in 1929; Phelps Dodge pur­
chased the National Electric Company in 1930; and American Smelting &
Refining organized General Cable in 1924 and Revere Copper and Brass in
1928. These investments were primarily defensive, to assure outlets for the
manufacturers' products. There was no attempt to reduce cost by integrating
fabricating with refining within a single works. In fact, American Smelting &
Refining held only between a quarter and a third of the equity of its affiliates.
These downstream companies continued to enjoy full legal and financial
autonomy and to be run by their own managements with relatively little over­
sight from the parent offices as long as they continued to perform satisfactorily.

The production of copper was closely linked with that of other nonferrous
ores. Lead, silver, zinc, and nickel were apt to be located close to copper ore­
often within the same mine-and all were processed by the new electrolytic
methods. In fact, the Guggenheims' initial investment in metal processing,
made in 1894, was for the construction of an electrolytic refinery at Perth
Amboy to process lead, zinc, silver ores, and a small amount of copper (pri­
marily from their Mexican holdings). The United States Smelting, Refining &
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Mining Company, which produced little copper, acquired a refinery in the Perth
Amboy area for the processing of lead and silver ores. 99 The International Nickel
Company was formed in 1902 when a company operating two relatively small
electrolytic plants in New Jersey (one in Camden, the other in Bayonne) com­
bined with two copper companies, Orford Copper and Canadian Copper, which
had built pioneering electrolytic works in the early 1890s in Cleveland, Ohio,
and Canada. In 1929 International Nickel acquired its one North American
competitor, Mond Nickel, a British company. From then on it shared a global
duopoly with the Rothschild-financed La Societe de Nickel. 100

In these nonferrous metals, where the technology and markets did not
change rapidly after the great transformation of the 1890s, families continued
to participate as full-time executives in the companies' top management to a
greater extent than in most American industries. During World War II the
Guggenheims were still active in American Smelting & Refining and in Kenne­
cott. At Kennecott, representatives of the investment houses of J. P. Morgan
and Kuhn, Loeb sat on the board, for both houses had helped to finance the
company's expansion first in mining and then in both smelting and refining.
Major expansion in this capital-intensive industry required even more than the
retained earnings that were available from the Guggenheim fortune. In like
manner members of the Dodge and James families continued to participate in
the management of Phelps Dodge, the Hochschilds in that of American Metal,
and the Rices in that of United States Smelting, Refining & Mining. All these
companies were administered by functionally defined management hierarchies.
Yet, partly because of family overview and partly because operations were
relatively routine, senior executives paid less attention to defining their orga­
nizational structures precisely than they did in other similarly capital-intensive
American industries. 101

The high level of concentration in nonferrous processing industries, partic­
ularly copper, was brought about by a combination of factors-the revolution
in refining, the increasing capital intensity of the smelting process, the adoption
after 1918 of the flotation process used to separate ore at the mine, the small
amount of technical change that occurred after that innovation, and the relatively
few sites that were large enough to support the high-volume extractive mining
required to keep these processes running at close to minimum efficient scale.
The oligopolies in copper and other nonferrous metals were even more stable
than that in rubber.

STEEL
Technological innovations in iron and steel, while bringing impressive cost
reductions, did not have such a dramatic impact as they had in copper and
aluminum. Moreover, the steel market was much larger. During the interwar
years the value of the output of steel-ingot and rolling mills was four times that
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of nonferrous metals. Therefore more pioneers commercialized the new tech­
nologies in steel than in nonferrous metals; and once the three-pronged invest­
ments were made, there could be more players in the oligopoly. 102

In ferrous metals the primary technological innovations were, of course,
those that made possible the mass production of steel-the basic metal required
for the construction of modem transportation systems, modem cities, and
modern industrial factories. In this industry, as in so many others, the first
entrepreneurs to invest heavily in the new technology and to create an organi­
zation that could manage it continued to dominate. Andrew Carnegie, like John
D. Rockefeller and Henry Ford, acquired industrial power and a vast personal
fortune by understanding the significance of throughput. "Hard driving" was
Carnegie's term for it.

The story of steel differs from that of oil, however, in that the most effective
first mover sold out. Senior executives of Carnegie's successor company, the
United States Steel Corporation-those who were lawyers and financiers­
failed to appreciate the value of operating "steady and full." They dissipated
Carnegie's first-mover advantages and thus permitted the rapid growth of chal­
lengers. Whereas, in oil, monopoly was transformed into oligopoly because of
sudden massive changes in sources of supplies and markets, in steel no such
changes occurred. Instead, a near monopoly was transformed into an oligopoly
because of the decisions of one or two senior executives.

Andrew Carnegie was the first to exploit fully the scale economies of the
new technologies in steel processing. He was not the first to install a Bessemer
converter; others, beginning in 1867, had added them to their existing works.
But Carnegie was the first to build from scratch a giant, integrated, Bessemer
rail mill, the Edgar Thomson Works in Pittsburgh, which remained for decades
the largest steel works in the world. The installation of its blast furnaces in
1879 completed the works just in time to meet the enormous demand created
by the railroad boom of the 1880s. 103 When he obtained the nearby Homestead
Works in 1881, Carnegie again made major investments. After improving and
enlarging its rail-making facilities, he installed at Homestead a large battery of
open-hearth furnaces to produce high-grade steel for beams and other struc­
tures. Of even more importance, he placed there the first "basic" open-hearth
furnace (those using the Thomas-Gilchrist process) to be used in the United
States to make high-quality steel for boiler tanks and ship plates. 104 In 1891
Carnegie enlarged his Pittsburgh holdings by purchasing the Duquesne Works,
where the new "direct rolling" process had been developed. By 1894 the three
Carnegie plants had an annual capacity of 1,710,000 tons (930,000 tons at the
Edgar Thomson Works, 480,000 at Homestead, and 300,000 at Duquesne).

In the mid-1880s the entrepreneurs whose pioneering companies would com­
bine in 1889 to form the Illinois Steel Company made a comparable investment
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in production. By 1894 their enterprise had a capacity of just over 2,000,000
tons (265,000 tons at the North Works, 782,000 at the South Works, 595,000
at the Union Works-all in Chicago-and 440,000 at the nearby Joliet Works).
A third first mover, Jones & Laughlin Steel of Pittsburgh, a long-established
enterprise, made its investment in the mid-1880s; its single works had a
capacity of 850,000 tons, producing a wider variety of finished products than
either Carnegie or Illinois Steel. 105 The smaller pioneers-Cambria Iron, Lack­
awanna Steel, Cleveland Rolling Mill, Inland Steel, Bethlehem Steel, and Pitts­
burgh Steel-produced mainly for regional or specialized markets (Bethlehem
for ships, Inland Steel and Pittsburgh Steel for plows and other agricultural
equipment).

During the 1880s and 1890s Carnegie Steel and Illinois Steel expanded their
sales forces as they diversified into structures that, unlike rails, were sold to
thousands of individual contractors and other customers. 106 In the same years
they steadily and incrementally improved the machinery of production and the
layout of their plants. This improvement vastly increased the amount of energy
used, but it steadily raised daily throughput and reduced unit costs. In the words
of Peter Temin:

The speed at which steel was made was constantly rising, and new innovations
were constantly being introduced to speed it further. Steam and later electric power
replaced the lifting and carrying action of human muscles, mills were modified to
handle steel quickly and with a minimum of strain to the machinery and people
disappeared from the mills. By the tum of the century, there were not a dozen
men on the floor of a mill rolling 3, 000 tons a day, or as much as a Pittsburgh rolling
mill of 1850 rolled in a year. 107

As throughput increased, costs and prices fell dramatically. The price of steel
rails at Pittsburgh plummeted from $67.50 a ton in 1880 to $29.25 in 1889. By
the mid-1880s British steelmakers could no longer compete in the American
market (see Chapter 7). In the next decade costs and prices dropped even
further and profits soared. By the late 1890s Carnegie's costs had fallen to
$11.25, while rail prices dropped to $18.75 a ton in 1897 and to $17.63 in 1898.
Carnegie's profits rose from $7 million in 1897 to $11 million in 1898. Then in
1899, when a sharp increase in demand raised steel prices to $28.12 a ton,
Carnegie's profits reached $21 million. The next year they topped $40 million. 108

As in the case of Rockefeller and oil, the low-cost, low-price production of steel
generated a huge fortune.

The vast increase in throughput intensified the need for assured sources of
supplies. First Carnegie acquired the Henry C. Frick Coke Company (and made
Frick president of the Carnegie Steel Company). Next, at Frick's suggestion,
the steel company obtained a half interest in the Oliver Mining Company in the
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recently opened Mesabi Iron Range of northern Minnesota. Then, after John
D. Rockefeller had used some of his oil fortune to purchase the properties of
the Merritt brothers (the first to open that range), Carnegie in 1895 worked
out an agreement by which his company leased the ore fields, paying Rockefeller
a royalty of twenty-five cents for each ton of ore extracted. 109

Not surprisingly, Carnegie's move into the Mesabi caused Illinois Steel to
embark on a similar strategy. It purchased coal and iron mines in Minnesota,
Illinois, and adjoining states in the 1890s. Then in 1898, under the sponsorship
of the house of Morgan, it merged with several other firms to form a large new
enterprise, the Federal Steel Company. This vertical combination included,
besides Illinois Steel: the Minnesota Iron Company, with 150,000 acres of ore
in the Mesabi region and the adjacent railroads; and the Lorain Steel Company,
with production facilities for rails and equipment for street railways and with
one of the newest and largest of the nation's Bessemer works. By 1900 Federal
and Carnegie together produced one-third of the country's steel, with Carnegie
making 18% and Federal 15% of its steel ingots and Carnegie producing about
30% and Federal 15% of its rails and beams. l1o By then the production of
primary steel~ingots, bars, rails, and structures-in the United States had
become much more concentrated than it was in either Great Britain or Germany
(see Chapters 7 and 12).

By contrast, the production of fabricated or, as they were termed, secondary
products was much less concentrated. In these industries there were many
pioneers but no first movers comparable to Carnegie Steel or Illinois Steel.
Nearly all of these pioneers, like the primary producers, were integrated mills.
They had their own blast furnaces and their own relatively small Bessemer and
open-hearth works to supply their finishing mills. In these the potential cost
advantages of scale were much smaller than in primary products. As in the
production of primary steel, however, cumulative technological change
increased throughput. As overall output expanded, the "fabricating" works
increasingly purchased steel ingots from Carnegie Steel and Illinois Steel.

In the manufacture of tin plate (thin sheet steel coated with tin), technological
change was more dramatic. This may also have been true of other secondary
products. The revolutionary inventions in tin plate greatly increased output and
lowered unit costs and prices. For example, the Buchanan automatic tinning
machine was developed in 1892, the Record tin-plate cleaning machine in 1894,
and the Duplex tin-plate duster in 1895-all of them quickly integrated so that
operations became continuous. The Tinned Plate Manufacturers' Association
came into being in 1896, followed by the incorporation of the American Tin­
Plate Company in 1898. 111

The tin-plate story is a short version of the history of the makers of other
steel products, both secondary and primary, during these years. As increased
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output intensified competition, they, too, formed industry associations but had
little success in controlling price and output. 112 In 1898 several of these asso­
ciations also transformed themselves into industry-wide holding companies.
These included American Steel & Wire, National Tube, American Steel Hoop,
and American Bridge.

Although industrial promoters, such as the Moore brothers, played a major
role in organizing these mergers, the manufacturers themselves clearly saw
them as the means to reduce costs through centralizing administration and
further rationalizing operations. In most cases the managers of the new con­
solidated firms began to concentrate production in more efficient, better-located
plants and to systematize distribution by either combining existing sales forces
or creating new national ones. As part of their rationalization program, they
also started to build Bessemer and open-hearth works large enough to operate
at minimum efficient scale to assure their own supply at costs almost as low as
the prices they paid the primary producers. This was true at American Steel
& Wire, American Steel Hoop, American Sheet Steel (formed in 1900), National
Tube, and American Bridge. In addition, the promoters of the American Tin­
Plate Company integrated backward by combining several small steel producers
into the National Steel Company. In the words of the tin-plate industry's his­
torian, "the two companies were managed as a single integrated concern." By
the summer of 1900 all of these companies had already canceled or reduced
their orders for steel ingots from the Carnegie Company. 113

By integrating backward into steel production the new industry-wide con­
solidation of steel fabricators set off a chain of events that led to the formation
of that giant of giants, the United States Steel Corporation.

First came Andrew Carnegie's response to the impending loss of many of his
major customers. Despite the hesitancy of some of his partners, though with
the strong support of his aggressive young president, Charles Schwab, Car­
negie announced plans to build a great integrated works at Conneaut, Ohio,
where Mesabi ore would be transformed into steel and then into wire, nails,
tubes, and hoops. All agreed that, with the completion of the works at Con­
neaut, Carnegie could become the low-cost producer of such fabricated prod­
ucts as well as of steel ingots and rails.

What happened then is one of the best-known stories in American business
history. ]. Pierpont Morgan, the nation's preeminent investment banker, was
becoming involved in financing industrial mergers. In 1898 his firm had under­
written Federal Steel, the merger that made Illinois Steel into an integrated
giant, and in 1899 it had underwritten National Tube. (The Morgan firm had,
however, pulled back in 1898 from underwriting American Steel & Wire.)
Morgan was understandably concerned about Carnegie's well-advertised move
into fabrication. Such competition threatened the dividend payments on the
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securities whose issues his banking house had underwritten. He therefore
listened with attentive enthusiasm to a speech Charles Schwab made on
December 12, 1900, urging further consolidation and rationalization of the steel
industry as a way to bring even lower costs and assure industrial stability. In
February 1901, Morgan agreed to buyout Carnegie at the latter's price, $480
million. Once the two leaders-Carnegie Steel and Federal Steel-were joined,
negotiations began with the secondary producers. By March 1, American Steel
& Wire, National Tube, American Sheet Steel, American Steel Hoop, and
American Tin-Plate (and its supplier, National Steel) had been brought into the
merger. Within a.short time Shelby Steel and Tube, American Bridge, and the
Rockefeller-owned Lake Superior Consolidated Iron Mines also joined. 114

The resulting enterprise was unique in American industry. It was by far the
world's largest industrial corporation. Only Standard Oil came close. By 1917
its assets of $2,449.5 million were more than four times those of Standard Oil
(New Jersey)-which, even after the 1911 court decision, remained the
nation's second largest corporation, with assets of $574.1 million-and nearly
eight times that of the second largest steel company, Bethlehem Steel, with
assets of $381.5 million. United States Steel was also unique in that it was a
merger of many nationwide mergers in many major lines of steel products.

In addition, it had been put together in the hurried manner of speculative
Wall Street promoters. In arranging the huge merger the house of Morgan did
not carry out the normal, time-consuming procedures of investigating potential
cost advantages of rationalization, appraising the properties of the firms coming
into the merger, or negotiating the usual complex terms for the price paid
through exchange of stock-procedures that the Morgan firm had followed in
the formation of Federal Steel and in the 1898 initial proposal to form American
Steel & Wire. 115 The procedures used in the formation of United States Steel
followed more closely those of the promoters who had created such mergers
as American Tin-Plate, National Steel, and Shelby Steel and Tube; that is, the
Morgan firm simply accepted the valuation the incoming firms put on their own
assets. As a result, the capitalization of United States Steel Corporation was
$1,439.0 million, whereas the value of the securities and cash of the companies
coming into the firm was only $881.2 million.

The new company remained a holding company. The existing enterprises
retained both legal and administrative autonomy. Although Charles Schwab,
Carnegie's protege and the new company's first president, clearly planned to
follow legal consolidation with administrative centralization and rationalization,
he became too involved with other businesses and social activities to concen­
trate seriously on reorganization. That phase had to wait until William E. Corey
became president.

Corey, another Carnegie protege, succeeded Schwab in 1903. Corey made
no attempt to create a single, centralized, functionally departmentalized struc-
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ture. But he and his associates did redefine the boundaries and encourage the
continuing redirection of the activities of the many subsidiaries. The Carnegie
dnd Federal companies remained the two major steelmakers. The properties
of National Steel and American Steel Hoop, both of whose facilities were con­
centrated in the Pittsburgh area, were folded into the Carnegie organization.
All ore properties were consolidated under William]. Olcott, who was also
responsible for the transportation companies that moved the ores to the mills.
Marketing was reorganized so that the Carnegie company focused on the
eastern market and Federal on the western. Early in 1904 came the consoli­
dation of foreign sales into a single, worldwide marketing subsidiary, the United
States Steel Products Export Company. By 1913 the export firm was operating
twenty branch offices and 193 agencies in seventy countries. Then in 1905 the
senior managers of Federal announced the construction in Gary, Indiana, of
what would become the world's largest and most efficient steel-producing
works; it went into full operation in 1911. Indeed, the Gary Works with its
capacity to produce annually close to three million tons of rails, bullets, plates,
slabs, axles, and merchant bars was an impressive, though belated, capstone
to the post-merger rationalization at the United States Steel Corporation. 116

Rationalization also occurred in the fabricating subsidiaries. The facilities of
American Sheet Steel were combined with those of American Tin-Plate. The
latter shut down more than fifteen of its thirty-nine tin-plate-producing plants,
adopted new processes, and increased output in the remaining plants from five
million tons in 1902 to eight million tons in 1906. 117 Rationalization, already
begun before 1901, continued apace at American Steel & Wire, National Tube,
and American Bridge. Though more might have been done, much was accom­
plished.

Because much of this rationalization had started before the formation of
United States Steel, it would certainly have been carried out even if that merger
of mergers had not taken place. The formation of United States Steel may have
made it easier to obtain the capital necessary for rationalization, but even that
view would be difficult to document. In other words, except for the construction
of the Gary Works, much of the rationalization of the steel industry was not a
direct result of the formation of United States Steel. Both Carnegie and Federal,
acting individually, would have had the resources to build comparable works.
Nor did the new enterprise achieve more than a minimum of administrative
centralization.

The central headquarters of the world's largest industrial enterprise
remained tiny. In striking contrast to Standard Oil in the 1890s or, later, Du
Pont or General Motors, which were pioneers in creating the multidivisional
form in the 1920s, staff size was too small and the senior executives too few
to coordinate and monitor effectively the activities of their many autonomous
operating subsidiaries. The staff included little more than legal and accounting
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offices. The accounting office, however, did set up a bureau of comparative
statistics that became an embryonic tool of corporate control.

The general executives of the corporate office who determined policy
included representatives of two groups-the investment bankers who had
financed the merger and the managers who administered it. Among the rep­
resentatives of the bankers were Elbert H. Gary, first chairman of the Execu­
tive Committee of the Corporation's board and after 1903 chairman of the board
itself, and Robert Bacon and George W. Perkins, Morgan partners who served
consecutively as chairman of the board's Finance Committee. Gary, a corporate
lawyer, had no direct experience in the production and distribution of iron and
steel; but as a member of the Illinois Steel board of directors he had been the
driving force in the formation of Federal Steel in 1898 and had then served as
chairman of its board. As chairman of United States Steel he continued to have
Morgan's full confidence. The second group-the managers-included Charles
Schwab, William E. Corey, and President Corey's young assistant, William B.
Dickson, another aggressive Carnegie-trained manager. 118

Once the new structure had been put into place and rationalization carried
out, the senior executives at the corporate office became seriously divided over
basic policies. In Gary's view the function of a corporate office was not that of
coordinating, monitoring, or even systematically allocating resources to the
operating units-that is, it was not to carry out what would become the normal
function of a corporate headquarters. Instead, he saw the corPorate office as
more like that of a federation or cartel which set price and output schedules.
The Carnegie-trained managers, however, wanted to continue the policy of
exploiting the competitive advantages of low costs by maintaining throughput,
even though this meant reducing prices. Indeed, in October 1902, when Schwab
was still in command and before Gary became chairman of the board, such
major fabricating subsidiaries as American Tin-Plate and American Steel & Wire
followed the policy of cutting prices to keep their mills operating at minimum
efficient scale. 1I9 But after Schwab resigned in 1903 and Gary became the
Corporation's chief executive, Gary, supported by the Finance Committee,
instituted a policy of price stabilization. He was willing to maintain prices even
though the policy brought a sharp reduction in output and a temporary shutdown
of plants. For, in Robert Hessen's words, "Gary had an aversion to any form
of price competition; he considered it immoral and unprofitable. "120

By the summer of 1904, Corey and Dickson were bitterly protesting this
policy that so violated the Carnegie experience and the logic of modem high­
volume production. In a letter to Corey that August, Dickson pointed out that
because of Gary's pricing policies in primary products, the steel corporation
was losing the respect of its competitors and the patronage of its largest cus­
tomers. The policy negated one of the basic rationales for the steel merger.
Dickson bemoaned:
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In economy of operations, reductions of costs, and improvement in the efficiency
of our operating force, we have, I feel, accomplished even more than was expected
when the Corporation was organized. All this good work is, however, to a large
extent neutralized by the irregularity of operations. For some time past we have
been operating at not much over 50% of our capacity, including blast furnaces. As
an inevitable result costs have increased; works standing idle have deteriorated
relatively more than if they were in operation; the men are disheartened and a
certain amount of apathy exists. 121

Gary's policies, so demoralizing to the managers of United States Steel,
obviously delighted his competitors. By running their smaller plants "steady
and full" while those of the Corporation were intentionally operating at far below
capacity, other firms increased market share and profits. Charles Schwab was
particularly pleased, for after leaving United States Steel he had become the
largest shareholder of Bethlehem Steel and in 1904 had begun to oversee its
management and to transform it from a specialized ordnance and shipbuilding
company into a full-time steel producer. As Schwab's biographer points out,
Gary's pricing policies permitted Bethlehem "to absorb the heavy start-up costs
of the new open hearth rail mills and to put up with higher unit costs until it
could match U.S. Steel's economies of scale."

Nevertheless, despite the continuing complaints of his senior operating man­
agers and the success of his competitors, Gary persisted. When the competi­
tors began to reduce prices to maintain share and profit, Gary instituted his
famous dinners of 1907 and 1908 to urge them to support the prices that he
had done so much to stabilize. On some products they did; on some they did
not. United States Steel continued to lose market share. Its operating execu­
tives continued to plead for a change in policy. Finally in February 1909, Gary
gave in, much to the relief of the managers. "It's better by all odds to make
. . . a profit on a full output at competitive prices," Dickson wrote, "than by
half output at artificial prices. "122

With United States Steel operating at full capacity once again the indepen­
dents were chastened. They held a testimonial dinner for Gary in October 1909
to urge him to return to his earlier policies. At the dinner, one that Corey
refused to attend, Schwab said to Gary: "The broad principles that you brought
into this business were new to all of us who had been trained in a somewhat
different school. Their effect was marvelous, their success unquestioned. "123

Gary took the bait and raised prices; Corey resigned, and the independents
continued to compete and take market share.

A decade of Gary's policies permitted his competitors to overcome the first­
mover advantages Carnegie had achieved in the production and distribution of
steel. These policies clearly did not increase U.S. Steel's earnings, for, as
Carnegie had demonstrated so well and the operating managers had so stren­
uously maintained, larger profits came by operating steady and full and selling
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the larger volume at lower costs. The Gary policies, however, did permit Gary
to achieve his goal of preventing the company from being broken up for violation
of the Sherman Antitrust Act. In congressional hearings and in an antitrust suit
against the Corporation carried on between 1911 and 1915, its competitors
constantly praised Gary's policies. If Gary had followed the demands of Corey,
Dickson, and other managers, charges of predatory pricing might well have led
to the loss of the antitrust suit and the dismemberment of the Corporation.

Although Gary's policies meant lower productivity, higher unit costs, and
lower earnings at U.S. Steel, as well as higher prices for finished steel, they
did increase competition in the industry. As Gertrude Schroeder stresses, the
fastest growth of the independents came in the first two decades of the twen­
tieth century (see Figure 5). Gary's policies and then the demands of World
War I made this growth possible. 124 In steel, as in rubber goods, paper, window
glass, and tin cans, the failure of the new industry-wide merger to take steps
to exploit fully the potential economies of scale made possible the rise of chal­
lengers and enlarged the size of the oligopoly. And these challengers were not,
it must be strongly emphasized, new entrants but established firms.

By World War I the structure of the American steel industry had solidified.
Gary had learned the costs of maintaining "artificial prices" at levels that were
too high, while U.S. Steel's smaller competitors had come to respect the Cor­
poration's ability to discipline price-cutting. The pattern of price leadership that
emerged was comparable to that which was appearing in oil and other American
industries. There were no more Gary dinners. United States Steel essentially
set a price that permitted the existing companies to compete for market share
but reduced the incentive to expand capacity rapidly. 125

In steel, the major players in the oligopoly had been selected by the end of
the turn-of-the-century merger movement. Of the fourteen steel producers on
the 1948 list of the top two hundred industrials (they produced more than 85%
of the nation's steel in that year), only three had been formed after 1900. All
three-Wheeling Steel Corporation, National Steel, and Allegheny Ludlum­
were mergers of long-established companies. 126 Of the eight original enter­
prises taking part in these mergers, only one had been established after the
merger movement: this was a company that had built a plant in Detroit in the
1920s to serve the rapidly growing automobile industry. The two largest inde­
pendents also expanded through merger-Bethlehem immediately after World
War I and Republic between 1928 and 1930. The rest grew by direct investment
in facilities and personnel rather than through acquisitions. What acquisitions
they made were usually vertical (that is, to assure supplies) rather than hori­
zontal (to absorb competitors). 127

Though the players in the iron and steel oligopoly have remained much the
same since 1903, their market shares and profits have shifted-often rapidly.
In the functional and strategic competition for market share, the industry's
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Figure 5. Change in gross fixed assets of major U.S. steel companies, 1900-1950. From
Gertrude G. Schroeder, The Growth ofMajor Steel Companies, 1900-1950 (Baltimore, 1953),
p.204.
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Table 11. Percentage of total output produced by U.S. Steel Corporation, 1901-
1927.

Products 1901 1911 1913 1919 1927

Iron ore 45.1 45.8 46.37 42.05 41.35
Blast-furnace products 43.2 45.4 45.47 43.97 37.70
Steel ingots and castings 65.7 53.9 53.21 49.61 41.14
Steel rails 59.8 56.1 55.51 61.96 53.26
Heavy structural shapes 62.2 47.0 54.03 43.77 38.80
Plates and sheets 64.6 45.7 49.13 44.30 36.49
Wire rods 77.6 64.7 58.44 55.42 47.42
Total finished products 50.1 45.7 47.81 44.60 37.70
Wire nails 65.8 51.4 44.55 51.86 41.99
Tin terne plates 73.0 60.7 58.64 48.44 40.46

Source: N. S. B. Gras and Henrietta M. Larson, Casebook in American Business History (New
York, 1939), p. 612.

giant, United States Steel, continued to be the major loser (see Table 11). In
many basic products its losses were dramatic-for example, it dropped from
65.7% to 41.1% in steel ingots and castings and from 64.6% to 36.5% in plates
and sheets. It moved more slowly than its competitors into the new automotive,
machinery, and appliance markets; it was slower to develop or adopt improved
production processes, such as hot and cold continuous strip mills; and it was
late in developing the new alloyed steels. The managers of its operating sub­
sidiaries in Pittsburgh, Chicago, Duluth, and Birmingham, and of its fabricating
subsidiaries, may have continued to be constrained by the Corporation's cau­
tious finance committee. 128

Only after Gary's death in 1927 did the executives of the Steel Corporation
begin a massive structural reorganization that enlarged the activities of the
corporate office and redefined the boundaries and activities of the operating
subsidiaries. Not until the late 1930s did Gary's successor, Myron C. Taylor,
create a version of the multidivisional finn, thus helping the Corporation to
maintain market share and meet the challenge of rising demand during World
War 11. 129 During the interwar years its smaller competitors continued to
operate through a centralized, functionally departmentalized administrative
structure.

In competing for market share the members of the oligopoly increasingly
relied on their own purchasing and sales forces. This was true not only of the
fabricators but also of the primary producers. In 1935 only 6% of the production
of steel works and rolling mills was sold through commercial intennediaries. 130

Except for United States Steel, American Rolling Mill, and Crucible Steel, steel
companies in America made no aggressive efforts to sell abroad; even United
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States Steel sharply reduced its investment in overseas marketing after World
War 1. 131 None of the American companies invested in a plant abroad if an
extensive capacity already existed in that area; for as in the case of nonferrous
metals, the investment required to achieve minimum efficient scale would have
created massive overcapacity in the region in which the new plant was built.
United States Steel sold two plants it had built in Canada to automobile com­
panies. American Rolling Mill, however, did build a small plant in Brazil in 1912,
and later it entered a joint venture with a British company to build another in
Australia.

Research and development played a smaller role in the continuing competition
for market share in steel than it did in any other major American industry.
United States Steel did not set up a central laboratory until 1928. Republic
Steel, which established its laboratory in the same year, did some useful work
in developing steel alloys. But the only steel firm to exploit research effectively
was American Rolling Mill, which in 1926 patented the continuous rolling
process, the industry's most important innovation between the wars. It also
pioneered in the production of electrical and steel alloys. 132

With one e~ception, it was the industry's experienced steelmakers that made
the functional and strategic decisions in competing for market share. Only in
United States Steel did financiers have a significant say in policymaking. More­
over, except for the brief period between 1927 and 1930 when Cyrus Eaton
attempted to carry out a strategy of growth through merger at Republic Iron
& Steel, financiers played no major role in mergers or acquisitions after 1901. 133

Nor did the founders' families remain significant decision-makers for any length
of time. The tum-of-the-century merger movement had eliminated family con­
trol in many sectors of the industry. Indeed, in only three independents did
second-generation family members continue to participate in top-level decision­
making. Where they did-at Jones & Laughlin, Inland Steel, and Pittsburgh
Steel-these family participants were full-time executives who made a lifelong
career of steel production and distribution.

The evolution of the structure of the American steel industry has received
more detailed attention here than other industries, partly because of its fun­
damental place in the growth of an industrial economy and partly because the
formation of the U.S. Steel Corporation diff~rentiates steel from other indus­
tries in the United States. Yet at the same time this story of the giant merger
of mergers emphasizes the importance of technology and throughput in deter­
mining the structure of an industry, as seen both in Carnegie's acquisition of
and Gary's dissipation of first-mover advantages. United States Steel also pro­
vides one of the very few examples of banker control in American industry. In
no other large enterprise-oil, rubber, paper, glass, or other metals or mate­
rials-did financiers and lawyers with little industrial experience make such
crucial policy decisions. At United States Steel, their influence and the resulting
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conflict between them and the experienced operating managers provide insights
into the coming of price leadership and of oligopolistic competition in American
industry.

Major Trends

The most noticeable trends exemplified by the industries whose histories have
just been related are, first, the close relationship between scale, vertical inte­
gration, and oligopoly, and, second, the growing separation between managers
and owners.

Despite the distinctive characteristics of the steel industry, its underlying
pattern was similar to that of the other industries described in this chapter­
oil, rubber, paper, glass, asbestos, tin cans, aluminum, copper, and the other
nonferrous metals-all of which were essential to the growth and continuing
health of a rapidly industrializing and urbanizing economy. Although these indus­
tries grew in different ways, reflecting different technologies, markets, and to
a lesser extent personalities, their underlying'institutional history corresponds
closely to the first stage of growth depicted in my simplified model (Chapter
2). The exploitation of the cost advantages of scale led to dominance by the
few large enterprises. The enterprises that first made the three-pronged
investment became the industry's leaders and long remained so.

In aluminum, abrasives, asbestos, automobile tires, and glass bottles the
initial investments by the first movers set the structure of the industry. In other
cases, however-and there were more of them-the critical investment that
determined the players in and the structure of the industry came after an
industry-wide merger. Where merger was not quickly followed by administra­
tive centralization, rationalization, and extensive investment in production, dis­
tribution, and management, as was the case with U.S. Steel, International
Paper, U.S. Rubber, American Can, and American Window Glass, competitors
quickly appeared. By contrast, where such investment came quickly, chal­
lengers appeared more slowly. When they were able to establish themselves,
this happened largely because of major changes in technologies, markets, and,
in the case of oil, sources of supply.

The collective histories related here and the generalizations thus derived
apply, of course, to capital-intensive industries where economies of scale pro­
vided powerful cost advantages. A brief look at those industries in which pro­
duction technologies did not bring such advantages, and which did not require
specific marketing and distribution services and facilities, helps to reinforce
generalizations derived from the experience of the capital-intensive ones.
Labor-intensive industries were rarely dominated by a small number of firms.
Mergers in these industries were much less successful. Indeed, some combi­
nations, such as those in cut glass and wallpaper, voluntarily disbanded into
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their constituent parts. In those labor-intensive, two-digit industries, such as
textiles, apparel, lumber, furniture, leather, and publishing and printing, firms
remained relatively small. Owners often continued to participate in their man­
agement.

Therefore, in these more traditional, labor-intensive industries, commercial
intermediaries played a much larger role (Table 12). The percentage of goods
sold through commercial intermediaries and the degree of concentration in the
industry were roughly correlated-with a few exceptions the greater the per­
centage of goods sold through commercial intermediaries, the less the concen­
tration. Moreover, a larger proportion of consumer goods produced in these
labor-intensive industries went directly to retailers, of whom the mass
retailers-the department stores, mail-order houses, and especially chain
stores-were becoming increasingly important.

Even so, the largest firms in these industries were those that had taken over
the commercial intermediaries' functions in marketing and purchasing. This was
true of Simmons Company, the one furniture company, and of Weyerhaeuser
Timber and Armstrong Cork, the two wood-products companies, listed among
the top two hundred (Appendixes A.2-A.3). Both recruited extensive sales
forces, and both sold branded products nationally. 134 This was also true of the
textile companies (Group 22) that continued to grow after 1917 at a rate fast
enough to stay on the list of the top two hundred. These included]. P. Stevens,
Burlington Mills, United Merchants & Manufacturers, Pacific Mills, and Cannon
Mills. 135 As might be expected, those companies in Group 22 that dropped off
the list failed to make comparable investments. The dropouts included two
subsidiaries of major foreign textile producers-American Thread, a British­
controlled, turn-of-the-century combination, and Botany Mills, until 1918 a sub­
sidiary of the largest German woolen manufacturer. Even though American
Woolen, an 1899 combination of woolen producers, remained among the top
two hundred, it was even less profitable than American Thread. It did little in
the way of building a marketing organization, although it tried to rationalize
production. Indeed, in the early 1920s, William A. Wood of American Woolen
explicitly attempted to follow Henry Ford's strategy of mass production by
concentrating on high-volume output of a few lines-a vision that, understand­
ably, was never realized. 136 In textiles the creation of marketing organizations
and the branding and advertising of products may have reduced costs through
increased volume, but they did not provide the market power that so Quickly
brought concentration in the more capital-intensive industries.

Because the companies in the more labor-intensive industries did not build
large distribution networks at home, they rarely tried to market directly abroad.
Therefore they had little incentive to invest in distant production facilities. And
because their processes and products were not technologically complex, they
made almost no investment in research and development. Throughout the
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period from 1921 to 1946 none of the following industries employed as much
as 1% of the total scientific personnel working in American industry: apparel,
leather, publishing and printing, lumber, and furniture. Textiles employed less
than 1% in 1921 and 1948, and 1.36% in 1931. The only other two-digit SIC
group with as little employment in research was tobacco. 137

By contrast, in the capital-intensive industries of paper, glass, other mate­
rials, and metals, where scale economies in production and, to a lesser extent,
product-specific facilities in distribution brought competitive advantages, dom­
inant firms continued to compete functionally and strategically for market share
and profits in a single industry. Although these firms were players in their larger
global oligopolies and did make investments in facilities and personnel abroad,
the leaders concentrated on the American market. They rarely diversified;
Minnesota Mining and Manufacturing (3M) and Pittsburgh Plate Glass were the
exceptions. Finally, their investment in research and development remained
relatively modest.

Because these firms did not sell abroad and did not diversify, they had little
need to change their organizational structure. Before World War II only Inter­
national Paper and American Can created regionally decentralized multidivi­
sional organizations, and 3M adopted a similar structure with product divisions.
All the rest remained satisfied to administer their activities through a central­
ized, functionally departmentalized structure (depicted in Figure 1). During the
1920s those firms whose central offices had still been small and whose opera­
tions had still been informally controlled at the time of World War I formalized
their organizational structures and defined more clearly the functions and activ­
ities of their middle and top managers.

The leading firms in oil and rubber made more investments abroad than did
those in paper, glass materials, and metals; and more of these firms diversified
into related product lines. They also made greater investments in research and
development. Nevertheless, the powerful cost advantages of scale that the oil
companies enjoyed in the production of kerosene and then gasoline and that the
rubber companies held in tires committed them to a strategy of vertical inte­
gration and, except for the first movers, to one of concentration on domestic
rather than international markets. On the contrary, the leaders in the industries
whose histories will be told in the next two chapters-food, chemicals, and
machinery-preferred to reinvest their profits in strategies of product diver­
sification and expansion abroad rather than in those of vertical integration.

In many of the centralized, primarily single-industry firms the owners or their
representatives still participated, at the time of World War I, in decisions that
defined and implemented growth strategies; but by World War II their influence
had waned. Banker domination of the type exerted in U.S. Steel was exceed­
ingly rare in the United States. By 1920 the number of bankers on the boards
of industry-wide mergers had declined sharply, as David Bunting has docu-
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mented. 138 Representatives of banks never played a role in top-level decision­
making comparable to that played by their counterparts in Germany and other
continental European countries.

Far more influential were representatives of large individual investors, par­
ticularly when founders and their families remained or became experienced full­
time managers. Thus venture capitalists such as the Mellons continued to have
a say at Carborundum but far less at Alcoa and Pittsburgh Plate Glass, where
the founding entrepreneurs retained control and continued as full-time top man­
agers. The representatives of the du Ponts had a say at U.S. Rubber compa­
rable to that of the Mellons at Carborundum, and those of the Moore family
may have been in the same position at American Can. In 1917 the founders of
the following firms or industries were still participating in management as full­
time executives: Phillips Petroleum and Firestone Tire & Rubber; Sun Oil (the
Pews); Gulf Oil (William Mellon); plate glass (the Pitcairns); flat glass (the
Libbeys and Owens); abrasives (the Nortons); copper (the Guggenheims,
Dodges, and ]ameses); aluminum (the Hunts and Davises); and, in steel, the
Laughlins and Blocks, who dominated Inland Steel, and the families who con­
trolled Pittsburgh Steel. Unlike so many of their British counterparts, these
founding families worked closely with the senior executives they had recruited.
Many of these salaried managers became·members of their boards of directors.

Nevertheless, by the 1920s in nearly all the industries reviewed in this
chapter, there were enterprises whose managers owned less than 1% of the
stock of the company they administered. These salaried managers, unencum­
bered by the wishes of large stockholders (whether members of founding fam­
ilies, venture capitalists, or outside investors) selected their own boards of
directors and nominated their own successors.

The decline of family and large-investor influence between the two world
wars was even more rapid in the more dynamic set of industries (food, chemi­
cals, and machinery) to be analyzed in the next two chapters. There the greatly
enlarged number of decisions relating to increasingly complex issues-issues
of production technology, of entering markets abroad, of complex research
investments, and of moves into related industries-made it even more difficult
for part-time outside directors to acquire the information or the understanding
necessary to influence long-term investment or strategic decisions.



• FIVE •

Expanding Organizational Capabilities:
Investment Abroad and Product Diversification

in Food and Chemicals

As I have pointed out before, the continuing growth of the modem industrial
enterprise came in four ways-by horizontal combination, vertical integration,
expansion abroad, and diversification. Initial growth following the three-pronged
investment in manufacturing, marketing, and management came largely through
horizontal combination and vertical integration. These strategies were primarily
defensive, aimed at protecting that sizable investment. After the players in the
new oligopolies had honed their organizational capabilities and enlarged their
profit streams through functional and strategic competition for market share,
they continued to expand through investment abroad and the development of
related product lines.

The leaders in oil and rubber, the industries that began the American story,
followed this pattern in a somewhat limited way. But in the other industries
described in Chapter 4, leading firms rarely diversified, and those that invested
abroad rarely expanded their initial investments. During the interwar years
their stories moved along in much the same way as they had before World War
1. By contrast, the leaders in the food, chemical, and machinery industries
expanded by making investments abroad and by diversifying into related
product lines after their initial growth, and after World War I they did so exten­
sively. Therefore, while the histories presented in the previous chapter, except
for those of oil and rubber, focused on the period up to the end of World War
I, this chapter (on food and chemicals) and the following chapter (on machinery)
will focus on the years after World War 1.

The histories related in the last chapter indicated the defensive nature of
growth through horizontal and vertical combination. (After the Sherman Anti­
trust Act, which was enforced by Theodore Roosevelt and his successors, had
restrained horizontal combination, such growth was more vertical than hori­
zontal.) The industries reviewed in this and the next chapter continued to grow
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by relying on their organizational capabilities-capabilities that were sharpened
through functional and strategic competition. They could do so, in part, because
both their products and their processes of production and distribution provided
greater potential for growth than did metals, materials, and even oil and rubber.
After World War I, in fact, the leaders in these food, chemical, and machinery
industries became the nation's most dynamic firms in terms of innovation (both
in product and process and iIi organizational structure), productivity, profit, and
growth. During the interwar years they accounted for just over half of the 200
largest industrial enterprises-l0l in 1917 and 114 in 1948 (Table 6).

Within each of these three dynamic industries the pattern ofcontinued growth
varied. Where the dynamics for growth rested more on exploiting economies
of scale, firms grew more by direct investment abroad. This was particularly
the case for mass producers of nonelectrical and transportation machinery.
Where the dynamics were generated more by economies of scope, the path to
growth was more through diversification. This was especially true for industrial
chemical firms. In food, consumer chemicals, and electrical machinery the
leading companies often took both routes, becoming both multinational and
multiproduct enterprises. In all cases the characteristics of their specific tech­
nologies and of their particular markets both set the course the leaders traveled
and shaped the strategies they adopted. Since these characteristics varied, the
histories of the three sets of industries illustrate many of the differing factors
that accounted for the dynamic evolution of the modem industrial enterprise.

Branded, Packaged Products: Foods, Consumer Chemicals, Tobacco

Because the processors of foods, consumer chemicals (that is, soap, paints,
drugs, and allied products), and also tobacco (Groups 20, 21, 28; see Appen­
dixes A.I-A.4) have many characteristics in common, they are treated here as
a single group. (Although the tobacco industry was far less dynamic than food
and chemicals, it is included because cigarettes and other tobacco products are
prime examples of branded, packaged goods.)

GENERAL CHARACTERISTICS

These industries had many characteristics in common. The most important was
that their primary and most profitable lines were branded, packaged consumer
goods that could be placed directly on retailers' shelves. A small number of
enterprises continued to sell their products in bulk. Most, however, turned to
packaging them as the final phase of the production process. Nearly all the
companies were beneficiaries of packaging innovations in metals, paper, and
glass. Because they did the packaging (thus taking over a basic function of a
wholesaler), they branded their products and sold them nationally and interna-
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tionally; and because they branded, they also advertised nationally and inter­
nationally.

A second characteristic was, then, that the food and chemical producers
relied more on advertising and less on product-specific marketing services and
distribution facilities than did leaders in any other industry in which the modern
enterprise has clustered since the 1880s (see Figure 6). The nine groups with
the highest ratios of advertising expenditures were (in order): drugs and med­
icines, cereal preparations, cigarettes, soaps and cooking fats, distilled liquors,
malt beverages, tobacco products (other than cigarettes and cigars), cigars,
and canned fruits and vegetables. The advertising expenditures in these nine
industries ran from just under 5% of net sales to close to 14%, whereas for
seventy-one of the ninety-one industries advertising expenditures were less
than 2% of net sales. The nine industries also had the highest advertising
expenses in relation to total selling expenses. Four of the nine (drugs, cereals,
cigarettes, and soap) were the only industries in which advertising expenses
equaled or exceeded other selling expenses. In that respect the difference
between these industries and those that manufactured sewing and office
machines is particularly striking, for those manufacturers, which had the largest
total selling expenses of all (in relation to dollar sales), had relatively small
advertising budgets. 1

The leading producers of branded, packaged products, therefore, relied more
than any other group of American manufacturers on that specialized interme­
diary, the advertising agency. That institution, which appeared in the 1870s,
purchased advertising space in newspapers and other periodicals and resold it
to large advertisers. At first the new mass retailers, particularly department
stores, were its major clients. From the 1880s on, however, the new mass
producers became even more significant users. Soon the agencies were
working closely with the manufacturers' sales departments to prepare copy for
the media space they sold. Such copy included texts, illustrations, and layout?
that became increasingly sophisticated during the first years of the new century.
A few firms, such as Royal Baking Powder and Standard Oil (before the 1911
dissolution decree), set up their own in-house advertising agencies. Nearly all
of the large producers of branded, packaged products, however, continued to
rely on the agencies to write copy and obtain space. 2 Such activities did not
require specialized, product-specific marketing skills, such as those needed for
demonstration, installation, after-sales service, and consumer credit-services
that, together with the maintenance of extensive distribution facilities,
accounted for the greatest part of the cost of selling American industrial prod­
ucts.

A third characteristic distinguishing the producers of branded, packaged
products was that their essential tripartite investment in manufacturing, mar­
keting, and management was initially smaller than that required in other indus-
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tries in which the modern enterprise clustered. Not only did the marketing and
distribution of these companies' goods require less in the way of product­
specific personnel and facilities, but the optimal size of plants was usually much
smaller. These differences meant that expansion abroad and diversification into
related product lines were normally less costly and therefore less risky than
comparable investments in other industries.

SELECTING THE PLAYERS, 1880 TO WORLD WAR I

For producers of branded, packaged consumer products, economies of scale
came from two sources. One was inherent in the production processes them-.
selves, that is, in the new and improved refining, distilling, and manufacturing
technologies. The other derived from new packaging techniques, particularly
high-speed canning. In industries where the greatest cost savings came from
production processes, investments that determined the players and defined the
industry's specific structure usually followed merger and acquisition. In those
where cost savings came more from packaging, first movers continued to grow
and develop their organizational capabilities through direct investment in their
own facilities and personnel.

In the refining of sugar and vegetable oil, where the process of production
was similar to that of petroleum (in fact, several of the innovations in petroleum
refining were borrowed from the sugar industry), modem production methods
were adopted by a number of enterprises almost simultaneously. The same
thing happened in the distilling of whiskey and the processing of paint. 3 In these
industries the resulting increase in output led to the establishment of the first
nationwide horizontal consolidations-the small number of trusts created in the
1880s. After the passage of the NewJersey holding company law in 1889, these
trusts took the legal form of holding companies, such as American Sugar
Refining, American Cotton Oil, American Linseed, Distillers (formerly Distillers
Securities), and National Lead (primarily a maker of paints). In the 1890s other

. nationwide mergers in these industries included Southern Cotton Oil and Com
Products Refining. 4

In the production of grain, the coming of the "new process"-the automatic,
all-roller, gradual-reduction mills-drastically reduced unit costs in the early
1880s; and in the production of cigarettes, the Bonsack machine did the same
in the mid-1880s. Here the pioneers were leaders in the formation of industry­
wide consolidations, including Henry Crowell's American Cereal 'Company
(later Quaker Oats) in 1888 and Duke's American Tobacco in 1890. In the early
1890s the two major flour millers, Washburn-Crosby and Pillsbury, acquired
competing mills. These moves, in turn, led other millers to combine into the
United States Flour Milling Company (later Standard Milling).

As in other industries, the timing of post-merger administrative rationaliza­
tions and major investments in production, distribution, and management dif-
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fered, reflecting the differing perceptions and motives of the merger-makers.
At Quaker Oats, American Tobacco, American Cotton Oil, National Biscuit
(Nabisco), and the two leading grain millers the investments were made quickly.
At American Sugar Refining, National Linseed Oil (later American Linseed),
United States Flour Milling, Corn Products Refining, and Distillers Securities,
they were made only after the failure of costly attempts to control price and
output of bulk products through the holding company device. 5 These consoli­
dated enterprises continued to sell in bulk lots (which were almost always
branded) to food and industrial processors, mass retailers, hotels, and other
institutional buyers, as well as to wholesalers. For nearly all, however, nation­
ally advertised, branded, packaged products sold through retailers became the
mainstay of their business.

After making their three-pronged. investment in the 1880s, pioneers in the
new high-volume packaging technologies, such as Borden in canned milk, Heinz
in canned vegetables, Campbell Soup in canned soups, Libby, McNeill & Libby
in canned meat, and later California Packing (Del Monte) in canned fruit, made
occasional acquisitions. But the primary pattern of growth was additional invest­
ment in their own processing and marketing facilities and personnel. Moreover,
because the foods they processed were perishable, they also invested in exten­
sive purchasing and storage organizations that assured a day-to-day, year-in­
year-out flow of seasonally grown products through their processing plants.
(Such an investment was also essential in tobacco, where the tobacco leaves
had to be cured as well as stored.) In the making of chocolate and cocoa, another
industry where new packaging methods came to be combined with technologies
of production that increased throughput, the leaders, Walter Baker and Her­
shey, also grew by direct investment in marketing and distribution rather than
by merger. 6

Like the food packagers, the producers of packaged consumer chemicals also
grew primarily through direct investment. The first enterprises to exploit fully
the new high-volume production and packaging technologies in soap (Procter
& Gamble), paints (Sherwin-Williams), and pharmaceuticals (Parke, Davis)
remained the leaders in their industries for a century. Their challengers, such
as Colgate in soap and Glidden in paints, followed much the same pattern of
growth. In soap, throughput economies quickly brought concentration. But in
paints and in those drugs that continued to be mixed and packaged by relatively
simple methods, scale provided less of a cost advantage than it did in the
production of soap or the more technically complex pharmaceuticals. 7 The paint
and drug industries, therefore, remained far less concentrated (see Table 13).
Nevertheless, even here the first movers long remained their industry's
leaders.

In these industries, as in others where new technologies brought cost advan­
tages of scale, most of the major players had been selected by the end of the
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first decade of the new century. In the succeeding years there was more turn­
over at the top in these industries (but not much more) than in oil, rubber,
materials, and metals. Of the twenty-seven food companies on the 1948 list,
nineteen had been on the 1917 list as well. All of these nineteen had been
established before the end of the turn-of-the-century merger movement. 8 Of
the eight new firms, three were mergers that included companies which had
been on the 1917 list. In tobacco, four of the five leaders had been part of
American Tobacco before it was dissolved by a court decree in 1911. In con­
sumer chemicals there was more turnover, particularly before 1930. Even so,
six of the ten on the 1948 list had been there in 1930.

The food companies that dropped off the list of the top two hundred firms­
such as Booth Fisheries and the two regional ice companies on the 1917 list
(see Appendix A.4)-were those whose production technologies did not have
scale economies comparable to those in sugar, vegetable oil, paints, or drugs.
Or, in the case of sugar and vegetable oil, they were firms that failed to move,
or were slow to move, from producing and selling in bulk to making branded,
packaged products to be placed directly on retailers' shelves. In sugar, rapid
expansion in the refining of cane sugar from Cuba and of beet sugar from the
American West increased the number of competitors in the oligopoly during the
1920s; but with the coming of the depression all but two of the major sugar
refiners dropped off the list. The two that remained in 1948 were American
Sugar Refining, the oldest and largest of the cane processors, and Great
Western Sugar, the oldest and largest of the beet-sugar processors. Of all the
sugar companies only American Sugar Refining made an extended effort to
concentrate on packaged products (such as its well-known Domino brand) for
the retail trade. 9

Although the largest vegetable-oil producers-American Cotton Oil and
Southern Cotton Oil-did develop a variety of branded, packaged products
before World War I, bulk sales to industrial users remained the major part of
their business until the postwar recession of 1920-21, when both suffered
severe losses through write-downs of excessive inventory. In the 1920s, there­
fore, they concentrated more on their branded, nationally advertised margarine,
salad dressing, washing powder, and soap. In fact, both took as their corporate
names the names of their best-selling brands. American Cotton Oil became the
Gold Dust Corporation, and Southern Cotton Oil became the Wesson Oil &
Snowdrift Company. (In 1928 the food-making activities of American Linseed,
a direct descendant of an earlier trust, became part of the Gold Dust Corpo­
ration. ) Nevertheless, for the producers of vegetable oil, sugar, and flour, direct
sales to food and other processors and to institutional buyers remained a more
important part of their business than they did for most other large food proces­
sors (Table 13).10
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CONTINUING INVESTMENT IN MARKETING AND DISTRIBUTION

As the second decade of the century came to a close, the producers of branded,
packaged products began to expand by capturing markets abroad and by moving
into related product lines. As might be expected, such growth was based on
organizational capabilities developed in marketing and distribution more than on
those developed in production and research. Nevertheless, improved skills and
facilities in production and research did make important contributions. At the
same time, such capabilities in marketing and distribution always reflected the
nature and extent of the initial investments made in those functions. As already
noted (Chapter 3), some firms, usually those with the least product-specific
requirements in marketing, service, and distribution facilities, had from the
start relied on the wholesaler to act as a "shipping agency" to carry out the
physical distribution of goods to retailers. Others, including Sherwin-Williams,
National Biscuit, Corn Products Refining, and American Cotton Oil, with their
greater requirements for delivery and storage facilities, had invested in exten­
sive distribution organizations from the start. As early as 1891 American Cotton
Oil had more than three hundred tank cars, as well as an oceangoing tanker and
a large depot in Rotterdam. So, too, Fleischmann by the mid-1890s had a
network to distribute its perishable product daily to bakers and brewers in all
parts of the nation. 11 Royal Baking Powder soon had a comparable network in
place for the same market. Parke, Davis, the country's most prominent phar­
maceutical firm, sold prescription drugs to pharmacies and hospitals, as well as
packaged pills over the counter. It established branch offices in New York in
1881, Kansas City in 1890, Baltimore in 1897, New Orleans in 1899, and
Chicago and St. Louis in 1901. It set up offices in Windsor, Canada, and London,
England, in 1891; Sydney, Australia, in 1897; Montreal in 1898; and Simla,
India, in 1897 (transferred to Bombay in 1907).12

Firms that had relied on wholesalers until World War I began after the war
to replace these intermediaries with expanded organizations of their own. Not
only had their output reached a scale that permitted them to distribute as
cheaply as the intermediaries, but direct sales to retailers had also assured
them a far better control over inventory and, therefore, of factory throughput.
In 1919 Richard Deupree, the general sales manager of Procter & Gamble
(later its chief executive officer), advocated direct selling to retailers. He
emphasized that although consumer demand for soap and cooking oil remained
steady, the orders of individual wholesalers fluctuated widely.

If we supplied the retailer with what he needs on a week-to-week basis, the outflow
from our plants would likewise be a steady week-to-week flow. If we are to avoid
periodic layoffs, the solution seems to be to sell so that we will be filling retail
shelves as they are empty. In that way, our outflow will be as steady as the
retailer's. And we can stabilize our employment year-round to match the retailer's



The United States: Competitive Managerial Capitalism 156

year-round sales ... The only way we can control our own production schedule
is to produce to the consumption line. 13

His associates agreed, even though the cost was high. Overnight the sales
force had to be expanded from 150 to 600; 125 more warehouses had to be
acquired; 2,000 contracts had to be written for deliveries by trucks; and the
accounting department had to be reorganized to handle 450,000 accounts. The
investment paid off. 14 Other soapmakers followed Procter & Gamble's example.
By 1939 only 8.8% of the soap produced in the United States was distributed
through independent wholesalers (Table 13).

In the other industries making branded, packaged products, wholesalers
retained a larger share than they did in oil, rubber, metals, glass, and other
materials. Except in tobacco-where the wholesaler remained "the shipping
agency" for the manufacturers-and sugar and drugs, such intermediaries did
not handle more than a third of the goods distributed. Relatively large amounts
were sold by the companies' sales forces to retailers, increasingly chain stores
and other mass marketers (Table 13).

Functional and strategic competition in branded, packaged products brought
changes in market share. As in other industries where concentration originally
resulted from merger, the share of the dominant firm dropped. For example,
that of American Sugar, which was slow in centralizing and rationalizing, fell to
30% from 70%. But even National Biscuit, which did make the necessary
investments, fell to 42% from 70%. 15 The growth of independents in sugar
reflected not only American Sugar's delay in transforming itself from a holding
into an operating company but also the availability of new sources of supply­
the expansion of cane sugar in Cuba and the coming of beet sugar in the Amer­
ican West. In the case of National Biscuit, the challengers were either expanding
regional producers or other food companies diversifying their production into
biscuits and confectionery.

When one firm had acquired first-mover advantages through its initial direct
investment (rather than those made following merger), the challenges usually
came from either technological innovators or foreign firms. Canned milk is a
good example. Borden's first challenge came from abroad. In 1884 Anglo-Swiss
Condensed Milk, started by two American brothers in Switzerland in the 1880s,
opened two factories in the United States. These were sold to Borden shortly
before Anglo-Swiss merged in 1905 with another Swiss first mover, Nestle. In
1900 Nestle had built a plant at Fulton, New York. As part of the arrangements
of the 1905 merger, Nestle agreed to withdraw from the condensed-milk market
in the United States, although it continued to produce baby food and milk
chocolate at Fulton. With the outbreak of World War I, however, Nestle again
began to compete with Borden. Well before that date Borden had also been
challenged by innovators who had developed new processes for evaporating
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(rather than condensing) milk-Helvetia (later Pet Milk) and Carnation. By
1918 Borden's share of the packaged milk market was 19.0%, Nestle's 16.6%,
Carnation's 12.5%, and Helvetia's 9.8%. The two leading meatpackers-Swift
and Armour-together produced 9.0%. No other firm enjoyed as much as 5%
of the market for packaged milk. As the Federal Trade Commission reported,
the percentages had changed rapidly. Four years earlier Borden had had 23.6%,
Carnation 17.8%, and Helvetia 15.1%. Nestle had obviously proved itself an
effective competitor. 16

EXPANSION THROUGH DIRECT INVESTMENT ABROAD

The organizational capabilities developed through such oligopolistic competition
encouraged American producers of branded, packaged products to invest
abroad. As they enlarged their wholesaling organizations at home, they
expanded them overseas, much as Parke, Davis had done in the 1880s and
1890s. Many such companies producing food and consumer chemicals waited,
however, until after World War I to invest extensively in marketing abroad.
Thus many more overseas manufacturing subsidiaries were set up after the
war than before. Before World War I, producers of machinery led "the American
invasion" of Europe (see Tables 14 and 15). Such machinery was mainly light,
standardized, volume-produced equipment. Following the war, the number of
new subsidiaries established by food and consumer-chemical companies nearly
exceeded that set up by machinery companies. In Britain, indeed, the count of
U.S. manufacturing subsidiaries established between 1918 and 1948 was fifty­
five in branded, packaged products and only thirty-two in all three machinery
groups: nonelectrical, electrical, and transportation. A Department of Com­
merce study reported that in 1932 no fewer than fifty-seven American food
companies and seventy-five producers of consumer chemicals had made direct
investments abroad in all parts of the world. Because the optimal size of plants
was small and, therefore, required less capital, because the penalties of oper­
ating below scale were less costly than in more capital-intensive industries, and
because tastes, distribution channels, and advertising media differed from
country to country, the firms tended to invest in small plants for each of the
different national markets. In the rich national markets of continental Europe,
therefore, the value of this investment remained well below that of machinery
or oil companies (but well above that of any other industry). 17

Of the producers of branded, packaged products listed in the top two
hundred, Quaker Oats, Heinz, Coca-Cola, and American Cotton Oil (all in Group
20) and Parke, Davis, United Drug, and Sherwin-Williams (in Group 28) had
manufacturing plants in Europe before World War I. All expanded their produc­
tion facilities during the interwar years. After the war, such firms in Group 20
as Borden, Carnation, Pet Milk, Com Products Refining, General Foods, Royal
Baking Powder, Kraft, National Biscuit, California Packing, and Wrigley
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Table 14. Establishment of manufacturing operations in Great Britain by U. S.
industrial enterprises, 1900-1971.

Number of cases

Industry 1900-1917 1918-1929 1930-1948 1949-1971

Food 2 4 24 64
Tobacco 0 0 1 6
Textiles 0 0 0 8
Apparel 0 0 0 2
Lumber 0 0 0 2
Furniture 0 0 0 3
Paper 0 0 0 8
Printing and publishing 0 0 0 2
Consumer chemicals 0 7 19 66
Industrial chemicals 1 3 12 70
Petroleum 0 5 5 22
Rubber 0 4 4 8
Leather 0 0 0 0
Stone, clay, and glass 1 1 1 31
Primary metals 0 0 2 49
Fabricated metals 1 4 3 28
Machinery 8 2 10 53
Electrical machinery 4 4 8 55
Transportation equipment 4 6 2 52
Instruments 1 1 2 12
Miscellaneous 0 1 0 3

Total 22 42 93 544

Source: Compiled by Peter Williamson from data base of Multinational Enterprise Project,
Harvard Business School.

(chewing gum) invested in production facilities abroad. (Wrigley's major com­
petitor, American Chicle, had gone overseas before 1914.) In the same years
American Home Products, Sterling Drug, Procter & Gamble, Colgate, and
Palmolive-Peet (all in Group 28) made comparable investments in manufacturing
to support their sales organizations. All these firms also made extensive invest­
ments in Canada, which they considered an essential part of their domestic
market. 18

The specific strategies for overseas investment varied from firm to firm.
Some achieved growth by acquisition (Tables 16 and 17); but more built their
own plants, incorporating their wholly owned manufacturing subsidiaries. Some
moved quickly; others held off. Mira Wilkins describes the strategy of both
Colgate and Palmolive-Peet, which continued when they merged in 1928: "It
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Table 15. Establishment of manufacturing operations in Germany by U.S. industrial
enterprises, 1900-1971. a

Number of cases

Industry 1900-1913 1914-1930 1931-1953 1954-1971

Food 0 5 7 44
Tobacco 0 0 0 1
Textiles 0 0 0 4
Apparel 0 0 0 0
Lumber 0 0 0 1
Furniture 0 0 0 1
Paper 0 0 1 2
Printing and publishing 0 0 0 3
Consumer chemicals 0 3 1 36
Industrial chemicals 0 3 3 36
Petroleum 2 2 2 31
Rubber 0 1 2 3
Leather 0 0 0 0
Stone, clay, and glass 2 0 1 13
Primary metals 0 0 0 21
Fabricated metals 1 1 3 26
Machinery 8 6 7 30
Electrical machinery 0 2 5 43
Transportation equipment 0 3 0 24
Instruments 1 2 1 9
Miscellaneous 0 0 2 0

Total 14 28 33 330

Source: Compiled by Peter Williamson from data base of Multinational Enterprise Project,
Harvard Business School.

a. For post-World War II years, figures represent West Germany.

would export until it had obtained sufficient sales volume; then, it would contract
with an independent local soap maker to manufacture according to its formula.
It kept its own trademark and continued to do the merchandising. As volume
rose, it often purchased the foreign franchised manufacturer. Its expansion then
would proceed, primarily through invested earnings. "19

By contrast, Colgate-Palmolive-Peet's major competitor, Procter & Gamble,
made no significant investment abroad (outside of Canada) until its major move
in the 1930s into Britain, a market long dominated by that nation's industrial
giant, Lever Brothers. It began the move by purchasing a small but long­
established firm, Thomas Hadley & Sons. After building a new, large, state-of­
the-art plant, Procter & Gamble used its skills in marketing and distribution to
cut quickly into Lever's market share. 20 Other firms, such as Quaker Oats,
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Table 16. Method of U.S. firms' entry into Great Britain, 1900-1971.

Method of entry (%)

Categories 1900-1917 1918-1929 1930-1948 1949-1971

Newly formed subsidiaries 50.0 35.7 40.9 25.2
Reorganization of subsidiaries 4.5 4.8 5.4 2.9
Acquisition of local firms 36.5 52.4 39.7 67.1
Unclassified 9.0 7.1 14.0 4.8

Total 100.0 100.0 100.0 100.0

Source: Compiled by Peter Williamson from data base of Multinational Enterprise Project,
Harvard Business School.

Table 17. Method of U.S. firms' entry into Germany, 1900-1971. a

Method of entry (%)

Categories 1900-1913 1914-1930 1931-1953 1954-1971

Newly formed subsidiaries 92.9 46.4 36.4 32.2
Reorganization of subsidiaries 0.0 3.6 0.0 1.8
Acquisition of local firms 7.1 32.1 51.5 63.0
Unclassified 0.0 17.9 12.1 3.0

Total 100.0 100.0 100.0 100.0

Source: Compiled by Peter Williamson from data base of Multinational Enterprise Project,
Harvard Business School.

a. For post-World War II years, figures represent West Germany.

Heinz, and Corn Products Refining, built their own plants abroad. By the mid­
1930s Corn Products Refining had its own manufacturing facilities in Britain,
France, Germany, Italy, Holland, Czechoslovakia, and Yugoslavia, as well as in
Asia, Latin America, Africa, and Australia. 21

Whatever its initial strategy, a firm would usually adopt a policy of continuous
investment to strengthen its competitive position abroad. It almost always made
investments in production facilities to support existing sales and distribution
networks in distant markets. Tariffs and other cross-border restrictions encour­
aged these direct investments by producers of branded, packaged products,
just as they did in rubber and oil. Nevertheless, such extensive investments in
Britain, where tariffs were low or nonexistent, suggests other reasons,
including the reduction in transportation and inventory costs, greater flexibility
in adjusting products to local taste, and further utilization of the enterprise's
technical marketing and managerial skills. The overseas factories producing
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branded, packaged products were established to serve national markets, rather
than larger regional markets, which prevailed in glass, abrasives, rubber, and
machinery. This national orientation came, first, because the cost advantages
of scale were relatively low, .making smaller plants efficient. It came, second,
because local taste helped shape the demand for branded, packaged products,
and because the materials required for their processing could be obtained locally
more easily than in other industries.

Once established, these integrated subsidiaries competed with local compa­
nies and the subsidiaries of other multinationals both functionally and strategi­
cally. They rarely found it necessary to take part in cartel arrangements, as did
the foreign subsidiaries and their American parent companies in glass, alu­
minum, copper, chemicals, and electrical machinery. Because coordination of
purchasing, production, and marketing was achieved most effectively at local
levels, there was little need for tight home-office control over management in
these subsidiaries. They operated autonomously, gently supervised by the
executives of the parent company's international division.

CONTINUING GROWTH THROUGH DIVERSIFICATION

Among the leading producers of branded, packaged foods and consumer chem­
icals, growth through investment in new products became even more important
than growth by facilities and personnel abroad. In the interwar years and even
earlier, many of the largest firms-though certainly not all of them-began to
grow by exploiting not only the economies of scale but also those of scope.
They began to diversify into products that required either the same raw mate­
rials (which could easily be obtained by the firm's purchasing organizations), or
similar (though rarely precisely the same) production processes, or, most likely
of all, comparable marketing skills and distribution facilities.

Processors of foods and consumer chemicals were among the very first
American enterprises to organize research units that did more than test or
provide quality control. For example, Charles Wesson, a member of the class
of 1883 at the Massachusetts Institute of Technology, became the chief chemist
of American Cotton Oil's new "central laboratory" at Guttenberg, New Jersey,
in 1893. In 1901 he moved to a comparable position with its largest competitor,
Southern Cotton Oil. 22 Sherwin-Williams had hired its first chemist, another
M. I.T. graduate, and had built a Chicago laboratory before the end of the
century. Parke, Davis completed a new laboratory in Detroit in 1902-an estab­
lishment whose facilities and personnel received the highest praise from a
leading German chemical maker, Carl Duisberg. On the other hand, Procter &
Gamble, although carrying on research and developing new products, waited
until 1921 to form a separate development department with its own large lab­
oratory. 23 During the 1920s the majority of food and chemical firms that ranked
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among the top two hundred made equally substantial investments in laboratories
and set up separate departments to administer them.

Their work and the products they developed reflected the nature of their
primary products and processes, for in all cases the initial function of such
research and development was to improve process and product. The less tech­
nologically complex the existing activities, the smaller the potential for new­
product development. Thus the cigarette makers, which also produced pack­
aged tobacco products, such as smoking and chewing tobacco and snuff,
invested almost nothing in research and made no attempt at all to diversify. Nor
did canners and packagers, such as Heinz, Campbell Soup, California Packing,
Coca-Cola, and Wrigley, all of which used relatively simple processing tech­
niques. But where the production processes were chemically or mechanically
more complex, research did bring product development. By the 1930s the food
companies using mechanical processes had become more diversified than those
that were primarily packagers and canners, and those using more complex
chemical processes with greater opportunities for exploiting scope had become
more diversified than those employing mechanical ones.

The research departments of the vegetable-oil refiners-American Cotton
Oil, Southern Cotton Oil, and Com Products Refining-began well before World
War I to develop new or improved branded, packaged products; these products
came to play a significant role in their firms' continued profitability. These
research departments originated Wesson cooking oil and Snowdrift and Gold
Dust washing powder. In the 1920s they helped develop soap and paint products
that used cottonseed oil as a raw material. At Com Products Refining, in-house
laboratories developed and improved such brands as Argo starch, Mazola salad
and cooking oil, Karo syrup, and Kre-Mel desserts, as well as Certos, a dex­
trose sweetener. The research department at Com Products also led the com­
pany into chemicals with the development of new phenol-type plastics. But
rather than attempting to develop and distribute these nonfood items, Com
Products formed a joint venture (with a leading chemical enterprise, Commer­
cial Solvents), which assumed responsibility for all production and marketing. 24

At Borden and at the cereal companies, laboratories played a less significant
role. There diversification came from exploiting the economies of scope in
distribution more than those in production. The impetus for diversification came
from a desire to employ more fully the expanded marketing organizations. To
do so, Borden moved into the production of cereals, coffee, and other branded,
packaged products. The major contribution of its laboratories in the 1920s was
the development of casein and similar milk-based chemicals used in paint and
other coatings. Again, as at Com Products, Borden hesitated to make a direct
investment in a relatively unknown business. Instead, it acquired in 1929 a small
producer of related chemicals, the Casein Company, to process and distribute
these products. 25
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The leading grain processors also diversified by taking on existing products
that required similar raw materials, used similar production processes, or could
be marketed through established distribution networks. Thus General Mills
(the successor to Washburn-Crosby) and Pillsbury (which nearly reached the
top two hundred during the interwar years) diversified into breakfast cereals,
cake mixes, biscuit mixes, and then animal feeds; similarly, Ralston Purina,
about the same size as Pillsbury, moved from animal feeds to cereals and other
packaged foods for human consumption. 26 Each, of course, had to create a new
marketing organization to sell to new kinds of customers. Quaker Oats, too,
added new lines, which included wheat cereals, farina, hominy, cornmeal, mac­
aroni, spaghetti, and, on a smaller scale, poultry feeds. Here, as at Com Prod­
ucts and Borden, the research department developed a new chemical product
in the early 1920s. This was furfural, made from oat hulls-a chemical that
would be increasingly used by producers of resin, of agricultural and other
chemicals, and, later, of synthetic rubber. In this case Quaker Oats turned over
the development and marketing of the new product to an autonomous subsidiary
that managed it until the 1930s. 27

The makers of consumer chemicals concentrated primarily on developing
new products, in contrast to the food companies, which mostly took on estab­
lished items. At Procter & Gamble even before World War I, research chemists
had developed some of the first washing powders (laundry soap flakes) sold in
the United States, including Amber Flakes, White Crown, and Ivory Flakes.
At the same time, their work led the company into a related line of products­
cooking oils-with the development of the Crisco brand in 1911. 28 After the
First World War, in collaboration with chemists at Du Pont, they introduced a
wide range of new detergents, including Gardinol, Dreft, Drene, and Teel. But
neither Procter & Gamble nor its competitors attempted to move beyond soap
and cooking oil. Their substantial investments in high-volume, low-unit-cost
systems of production and distribution for these related products deterred them
from going further afield, at least until well after World War II.

The leading paint companies, Sherwin-Williams and Glidden, diversified more
quickly and more extensively into new products than did Procter & Gamble and
the other soapmakers. At Sherwin-Williams, work on improving pigments and
lacquers during the dye shortage of World War I led the company to produce
dyes and a wide range of intermediary chemicals used in the production of dyes
and pigments. The new dye production was so difficult and the market so
competitive, however, that after the war the company decided only to make
intermediaries for other manufacturers. From this base, nevertheless, it com­
mercialized a broad line of insecticides, fungicides, and weed killers. By the
1940s it was producing insecticides in greater volume than any other firm in the
United States.

Its major competitor, Glidden, took a different route to diversification during
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the interwar years, concentrating its research on developing the full potential
of its raw materials. From a linseed and then a soybean base came oil and
margarine for the baking trade, soybean cooking oil, and then cattle and poultry
feed. From the lead used in paints came a line of metal powders and from
turpentine a line of naval stores. 29

In drugs and medicines, as in paints, those firms producing complex products
with sophisticated technologies grew by developing new ones. In companies
where production amounted to little more than mixing and packaging, labora­
tories played almost no role at all. Such was the case with United Drug (along
with its successors, Drug, Incorporated, and later Rexall Drug) and McKesson
& Robbins. The products these companies took on, which were long-estab­
lished and easily sold, were distributed through their already extensive mar­
keting networks. 30 At Parke, Davis, however, research into complex pharma­
ceuticals led, mostly after World War I, to the development of such products
as vitamins, hormones, and hormone-containing materials that could be pack­
aged, branded, and mass-produced. Then came new medications for syphilis,
epilepsy, leprosy, and a variety of allergies. Of the industry's leaders listed
among the top two hundred, Parke, Davis, the slightly smaller American Home
Products, and Sterling Drug (which grew initially through acquisition of Amer­
ican properties from Bayer, the giant German chemical company, in 1918)
benefited most from the pharmaceutical revolution that occurred during World
War II following the development of sulfa, penicillin, and other antibiotics. 31

Other beneficiaries of that revolution included Johnson &Johnson, which ranked
152d on the 1948 list, and various firms that had come close to the elite two
hundred by 1948 and reached it shortly thereafter. By 1973 Abbott Laborato­
ries, Squibb, Pfizer, and Merck had long been on the list. 32

The pharmaceutical revolution greatly altered the industry's patterns of pro­
duction, distribution, and research. Production became much more intricate as
a chemical process; marketing involved reaching doctors and hospitals rather
than primarily selling branded, packaged products over the counter; and
research became much more science-based. The pharmaceutical revolution
reshaped many American makers of branded, packaged drug products into
modern, research-driven pharmaceutical companies. And I must emphasize
here that the development of the new drugs and the transformation of the
industry was not carried out by innovative entrepreneurial firms but by long­
established enterprises.

Thus, well before World War II, American food and consumer-chemical com­
panies had grown by making investments in facilities and personnel that per­
mitted not only a more efficient use of existing resources but also (and this was
more important) of existing technical and managerial skills within the produc­
tion, purchasing, and distribution units. Increasingly these enterprises relied
on their research and development departments, whose own capabilities were
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expanding to create new or improved products that could utilize the firm's
existing resources more profitably.

DIVERSIFICATION THROUGH MERGER

In foods and consumer chemicals the merger road to growth was less common
than the road of direct investment. After the turn-of-the-century merger move­
ment, horizontal combinations in these industries were rare. Among the pro­
ducers of branded, packaged products on the list of the top two hundred, only
two of the firms resulting from mergers, Colgate-Palmolive-Peet (1926) and
General Mills (1928), had brought together companies with competing prod­
ucts. The others combined large integrated firms whose complementary
product lines permitted a more intensive use of their joint facilities and skills.

Some firms merged to exploit the economies of scope in distribution. Thus
the main motive for the formation of Standard Brands in 1929 was to combine
the distribution networks that Fleischmann and Royal Baking Powder had cre­
ated in order to deliver highly perishable products to bakers and brewers on a
daily basis. Another member of that merger, Chase & Sanborn Coffee, was
then able to use the resulting distribution network to make daily deliveries of
fresh-ground, packaged coffee throughout the nation. The 1928 merger that
formed General Foods resulted in a combined distribution organization that was
larger and less product-specific, but its purpose was much the same. That
merger included such brand names as Calumet Baking Powder, Maxwell House
Coffee, Postum Cereal, Jell-a, Walter Baker Chocolate, and Hellmann's May­
onnaise. The General Foods annual report for 1929 explained: "The demon­
strated economies of selling a line of products through a single sales organization
would be increased by the number of items handled by each salesman." Such
mergers not only provided volume that assured the constituent companies of
lower cost in their own distribution, but also permitted them to control and
reduce inventory cost, as Procter & Gamble had done, and to assure a more
steady throughput in production facilities.

Other consolidations benefited from the economies of scope in both produc­
tion and distribution. This was true of the mergers in 1928 and 1929 of Gold
Dust, American Linseed, American Cotton Oil, and Standard Milling, which in
1937 took the name of The Best Foods, Incorporated. It was also true of
General Mills, which in the 1930s acquired several grocery companies using
similar marketing facilities and expanded its animal-feed lines, all of which used
similar production facilities. By World War II General Mills had begun to produce
toasters and other appliances, which it sold through the outlets that handled its
groceries. 33

The largest merger in consumer chemicals, American Home Products
(1926), included Wyeth Chemical (with its subsidiary, De Shall Laboratories)
and Edward Wesley & Company. As Williams Haynes had noted, the component
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companies all produced "nationally advertised and distributed proprietary rem­
edies, some having been on the market for over 30 years bearing well-known
brand names." Once consolidated, this enterprise continued to grow by
acquiring makers of cosmetics, dental cream, and, of greatest importance,
medical and pharmaceutical products. Referring to the year 1935, Haynes
states: "Under the new leadership the Corporation commenced a program of
expansion and diversification in six major classifications: ethical drug prepara­
tions; food products; publicly advertised medicinal, pharmaceutical and denti­
frice preparations; household products; cosmetics and toilet preparations; and
chemicals, organic colors and pigments, dye stuffs and intermediates. "34 Each
of these major product lines was administered by a separate integrated division,
and within each division diversification continued. By the late 1930s the growth
of these divisions had come more from direct investment in new and improved
products developed by divisional research and development departments than
from acquisitions of established lines. The Household Product Division, for
example, moved first into glue and other adhesives, next into polishing and
cleaning preparations, and then into sprays and disinfectants; meanwhile, the
medical division had begun to develop and market chemically synthesized phar­
maceuticals.

PERISHABLE PRODUCTS

Although fundamental differences existed between the producers of perishable
consumer items and the makers of all other branded, packaged products, it is
necessary at least to touch on the story of the perishable food industry before
drawing some general conclusions.

In the production of perishable c,onsumer products-meat, beer, dairy and
bakery items-the leaders achieved their dominance by making far greater
investments in distribution than in production. Gustavus F. Swift created the
modern American meatpacking industry by developing the refrigerated railway
car and then, in the mid-1880s, by building a national network of branch offices
for his sales force (see Chapter 3). That investment, in tum, permitted much
greater economies of throughput by making feasible the disassembling of cattle
at Chicago and other midwestern railroad centers. By the end of the decade
the few pioneer entrepreneurs who quickly followed Swift's lead-the Armours,
the Cudahys, the Morrises, and the founders of Wilson & Company-by making
comparable investments in distribution, production, and management had come
to dominate the industry along with Swift. These firms established themselves
among the nation's largest industrial enterprises and continued for decades to
compete oligopolistically for market share.

So, too, did the very first national brewers-Anheuser-Busch of St. Louis
and ScWitz, Pabst, and Blatz of Milwaukee. They invested in temperature­
controlled tank cars and installed new equipment that permitted much greater
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throughput. (Adolphus Busch and other American brewers were celebrated in
both Germany and the United States for having invented new forms of trans­
lJortation and new brewing techniques.) In the 1880s and 1890s the American
brewer established branch-office distributing networks comparable to, though
smaller than, those of the meatpackers. 35 In meatpacking the greater cost
advantages in production, as well as the much larger capital investment required
in distribution, created barriers to entry that permitted the packers to dominate
their markets more completely than the national brewers did theirs. Only in
the 1920s with the coming of the truck and the rapid growth of the food retail
chains-and increasingly in the 1930s with the organization of the new super­
markets-did the packers begin to lose their initial first-mover advantages to
other processors. 36

In the early years of their growth the largest makers of bread and the pro­
ducers of fresh milk and dairy products were serving regional markets. From
the start they delivered the largest share of product directly to retailers, often
to their own retail stores. In 1929, for example, 50.8% of bread and other
perishable bakery products went directly to independent retailers and another
11.1% to retailers owned by processors (by 1939 the latter figure had risen to
22.9%). In 1939 close to 60% of all commercially manufactured ice cream went
directly to independent retailers, while another 25% went to company-owned
outlets and 15% to wholesalers. 37

The transformation of distribution that challenged the dominant meatpackers
also created opportunities for the regional producers of bread and dairy prod­
ucts. Just as the truck permitted smaller packers to sell meat directly to retail
butchers and, more important, to the large and growing retail food chains, such
as the Great Atlantic & Pacific Tea Company (A&P), Kroger, American Stores,
and First National Stores, it also permitted the large bakers, such as Ward
Baking, Continental Baking, General Baking, and Purity Bakers, to become
multiregional, and National Dairy (a 1923 merger of regional companies) to
become national. These bakers and National Dairy standardized their geograph­
ically defined delivery systems and integrated and coordinated the activities of
these systems. By World War II, National Dairy was being operated through a
still embryonic multidivisional structure that included both product and regional
divisions. These divisions were administered by a general office with staff units
for research, quality control, market research, personnel, and management
training, as well as for advertising, purchasing, and accounting. 38

The product-specific nature of the huge distributing organizations of these
producers of perishable products limited the potential for expansion into foreign
markets, as well as the potential for diversification. Nevertheless, Swift and
Armour, which expanded overseas and became the major suppliers of meat in
Britain, were among the very oldest diversified enterprises in the United
States. In the years just before World War I they entered Argentina and
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Uruguay to supply the British markets, pushing aside British enterprises
already in the business (Chapter 9).

And at home, in order to use their processing and distribution capabilities
more fully, both Armour and Swift moved into existing related products. To
market the by-products of the packing plants, they built large, separate distrib­
uting orgl:lnizations for fertilizer and leather, and they formed smaller organi­
zations to distribute glue, materials derived from animal fat (including soap,
oleo oil, and stearin), and chemical and medicinal products. Indeed, by 1900
Armour and Swift had become two of the "Big Five" in the American fertilizer
industry, as well as the two largest American leather producers; Armour, too,
was one of the major makers of glue and abrasives. 39 And just as important,
these companies used their refrigerated transportation, storage, and branch­
office facilities to distribute butter, eggs, poultry, and fruit, while Armour soon
became the country's largest marketer of butter. To obtain such produce the
company invested in a large buying organization that had its own traffic division
and its own sales force and delivery networks. The smaller members of the
packing oligopoly-Wilson, Cudahy, and Morris-also diversified but on a much
smaller scale. Yet by 1910 the two leaders had already realized their potential
for diversification by exploiting the economies. of scope; and, furthermore, the
top managers of their small corporate offices, having continued to concentrate
on meatpacking, had neglected to make the necessary investments in pro­
cessing and marketing to challenge such first movers as Procter & Gamble and
Colgate in soap, Norton and Carborundum in abrasives, and, with the coming
of synthetic nitrates, Du Pont and Allied Chemical in fertilizers.

Although the meatpackers grew during the· interwar years at a high enough
rate to remain among the top two hundred, all but two other producers of
perishable products (National Dairy and Anheuser-Busch) did not. Moreover,
except for National Dairy, whose Kraft Division operated internationally, none
of these others invested abroad. In short, except for National Dairy and
Anheuser-Busch, all the brewers, bakers, and producers of dairy products had
dropped out of the top two hundred by 1948. Clearly the producers of such
perishable products had a smaller potential for growth than did those that made
semiperishable branded, packaged products.

SCOPE-RELATED GROWTH

This brief review of the leading producers of branded, packaged products
emphasizes that these firms grew more by expanding into new geographical
and product markets than by horizontal combination or vertical integration in
order to assure supplies or outlets. They grew by utilizing capabilities devel­
oped through the exploitation of the economies of scale and scope. More made
direct investment abroad than did the leaders in the materials and metals indus­
tries (described in Chapter 4). The most significant difference, however, from
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the companies in those industries was the use of scope-related capabilities to
move into related product markets. 40 Although the resources that were most
easily transferable to the different product lines were connected with marketing
and distribution, many firms developed products that also made use of existing
capabilities in production, as well as in purchasing and research.

Such exploitation of the economies of scope came after an enterprise had
created the administrative organization essential to exploit the economies of
scale, and also after it had begun to compete functionally and strategically for
market share with comparably integrated competitors. By then it possessed
the accumulated resources that could give it a competitive advantage-and the
opportunity to achieve profits-in related product lines. Yet any move made to
exploit existing facilities and personnel in one functional activity required invest­
ment in another activity. The production of animal feeds, for example, although
it used much the same machinery as that needed for cereals, called for the
formation of a new wholesaling organization. Similarly, more intensive use of a
distribution network to market an expanded line of groceries required a related
investment in the processing and packaging of such products.

Many of the firms that moved into new brands and products did so in an ad
hoc manner. They commercialized a new item after research had brought it into
being, or they acquired an established line at an opportune time. By the 1930s
a small number of the producers of branded, packaged products had explicitly
developed-in the manner exemplified by American Home Products-a
strategy of growth through continuing, planned diversification. Such diversifi­
cation certainly increased competition within American industry. Because these
big firms had the necessary resources-not only the funds for advertising but
also the functional skills and facilities, particularly in marketing-they were able
to invest heavily enough in both production and distribution to capture market
share in another oligopoly in a way that was rarely open to the small newcomer.

Because such a strategy increased the complexities of coordination, moni­
toring, and resource allocation for the enterprise as a whole, it led to the
adoption, again in the manner of American Home Products, of the multidivisional
administrative structure. By World War II, Glidden had eight product divi­
sions. 41 Borden had divisions for fluid milk, dairy products, and food products. 42

General Mills had two large autonomous divisions-one for flour and feed, the
other for grocery products-and four smaller divisions, including one for special
commodities, which at first manufactured and sold only vitamins. In 1946 Gen­
eral Foods, which in the 1930s had created autonomous integrated divisions for
chocolate, salt, and seafood, carried out a major reorganization, creating sixteen
product divisions grouped under four general executives at the corporate office.
Shortly after the war Com Products, Sherwin-Williams, and Procter & Gamble
adopted their multidivisional structure and National Dairy took on its compa­
rable structure.
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In these several ways, then, the evolution of the modem industrial enterprise
in branded, packaged consumer products reflected the special characteristics
of this type of industry. The difference between these semiperishable con­
sumer-goods industries and the other industries in which the modem enterprise
clustered resulted from differences in their technologies of production and in
their markets. Because marketing and distribution requirements were less
product-specific than in the other industries, the first movers built smaller
marketing organizations. Because many firms continued to rely on wholesalers
for distribution, and so delayed building their own extensive marketing and
distribution network, they tended to move abroad later than was the case with
the leaders in machinery, rubber, and oil. Because the optimal size of their
plants was smaller than in those other industries, they built more plants at home
and produced for national rather than regional markets abroad. Finally, because
their production processes were relatively simple and because the product
could be sold in mass markets, the economies of scope through which organi­
zational capabilities developed centered in distribution more than in production.

All this was less true for branded, packaged consumer chemicals than for
branded, packaged foodstuffs, because in consumer chemicals the processes of
production were more complex. In those industries the economies of scope and
the resulting organizational capabilities rested on production and research as
well as distribution. Thus the histories of the leading firms in consumer chem­
icals provide an introduction to those in industrial chemicals, where the com­
plexities of production and distribution created the greatest potential for growth
through diversification that existed in any of the industries of the Second Indus­
trial Revolution.

Industrial Chemicals

The producers of industrial chemicals (Group 28; see Appendixes A.I-A.4),
because of the characteristics of their products and processes, were the first
(along with the electrical-equipment manufacturers) to embark on a strategy of
growth that exploited economies of scope by developing completely new prod­
ucts. Further, they continued to do so more effectively than the leading enter­
prises in any other industry (including electrical equipment).

GENERAL CHARACTERISTICS

The producers of industrial chemicals differed most obviously from those
making branded, packaged products in serving a very different set of cus­
tomers. Like the processors of metals and other materials, they sold nearly all
of their goods to industrial producers. Where the marketing of branded, pack­
aged products demanded large-scale, national advertising campaigns, that of
industrial chemicals required a sales force of trained chemists and chemical
engineers. Precisely because chemical products and processes were more tech-
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nically advanced than those of other industrial goods, the facilities and skills
needed for their production and distribution provided the base for much greater
diversification, particularly in the development of brand-new products.

In using and expanding their organizational capabilities to carry out strategies
of growth through product diversification, the leading industrial-chemical enter­
prises concentrated much more on development than on research. Long-term
profitability lay not in invention or innovation. It resulted from concentrating on
the costly and time-consuming process of bringing new products into full-scale
production. Their research and development departments built the necessary
semiworks and pilot plants and made the essential studies of market demand.
If the senior managers agreed that a new product was commercially viable,
they authorized the investments required to build plants of optimal size, to set
up an extensive marketing organization, and to recruit sufficient technical and
managerial personnel (usually from the existing managerial hierarchy) to
achieve first-mover advantages. To maintain these advantages they also estab­
lished a specialized research and development organization to improve the prod­
ucts just developed and the processes of their production-an organization that
itself soon became involved in the development of new or improved products
and processes.

Because the continuing application of science to industrial technology was so
central to their strategy of growth, it is not surprising that the companies in
Group 28 (both consumer and industrial chemicals) made far greater invest­
ments in research and development than did the enterprises in any other SIC
group. In 1921, 30.4% of all scientific personnel in American industries were
employed in the chemical industry-and by 1946 the figure was still 30.6%, far
ahead of the second-place electrical-equipment industry, with 15.2%. In those
years its research intensity (defined as the ratio of scientists and engineers in
laboratories per thousand employees) was also the greatest in American
industry, rising from 5.2% in 1921 to 30.3% in 1946. 43

This emphasis on research meant that more chemical firms entered the top
two hundred U.S. industrials during the interwar years than did companies in
any other American industry. In 1948 only about 30% of the producers of
industrial chemicals on the list of the top two hundred had been on that list in
1917, whereas in oil, rubber, materials, and metals close to 60% of 1948's top
two hundred had been on the earlier list (Appendixes A.1-A.3). Just as new
technologies had brought several pharmaceutical firms to (or very close to) the
top two hundred, burgeoning developments in electrochemicals and organic
chemicals moved American Cyanamid, Dow, Monsanto, and General Aniline &
Film onto the list. At the same time, old producers of dyes-United Dye­
woods-and of fertilizers from natural sources-Virginia-Carolina Chemical and
its major competitors (American Agricultural Chemical, International Agricul­
tural Chemical, and Davison Chemical)-dropped off the list.

Nevertheless, despite the turnover, the first movers in industrial chemicals-
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that is, those pioneers who between 1880 and 1910 saw the huge potential in
new chemical technologies-remained leaders for decades. They were the
firms that made sufficiently large investments to assure competitive advantage
through scale economies, built the necessary product-specific marketing and
distribution networks, and recruited the essential management teams of chem­
ists and chemical engineers. They remained leaders either as independent
enterprises or as complementary parts of the industry's two major mergers­
Union Carbide & Carbon in 1917 and Allied Chemical in 1920. Nearly all the
chemical firms listed among the top two hundred in 1948, including producers
of both consumer and industrial goods, were not new but long-established
companies. Nearly all had been operating since the first decade of the century. 44

In acquiring and maintaining market power, the first movers relied initially
on economies of scale. In so doing they pioneered two new production tech­
niques. One was the use of pilot plants or semiworks to determine the most
effective process and product before building a final factory scaled up to optimal
size. The other was what they termed "the unit system of production." This
was a method of plant layout and also of monitoring flows. Each unit represented
a single physical change in the many grinding, mixing, and evaporating pro­
cesses, as well as in each of the different chemical or electrolytic transforma­
tions involved. 45 In plant design the unit system of production in the chemical
industries was similar to the assembly line in the machinery industries.

In addition to their extensive investments in production facilities, these first
movers had to make larger investments in product-specific distribution facilities
and personnel than did the producers of branded, packaged foods and consumer
chemicals. Many of the industry's products were dangerous to handle. Of even
more importance, the use of new or greatly improved products had to be
explained to customers, and their subsequent use by these customers had to
be carefully monitored. 46 In industrial chemicals the initial product-specific
investment in production and distribution essential to exploit scale economies
created barriers to entry even greater than those in any of the industries
discussed in Chapter 4.

THE PLAYERS SELECTED

Because the new technologies were more revolutionary than evolutionary, the
tum-of-the-century merger movement had less impact on industrial chemicals
than it had on most other American industries. With the exception of the
mergers in natural fertilizers and natural dyes, which dropped off the list of the
top two hundred, there were only three mergers of significance. These resulted
in the E. I. du Pont de Nemours Powder Company, formed between 1902 and
1904 when three du Pont cousins brought nearly three-quarters of the explo­
sives industry under a single corporate roof; General Chemical, an 1899 merger
of eleven producers of sulphuric and chemically related acids; and the Barrett
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Company, an 1896 consolidation of several firms producing coal-tar products.
In sulphuric acids and coal-tar products, technological change was significant,
but its emergence was evolutionary. In explosives, the new technology was
widely available because its inventor, Alfred Nobel, had licensed it to many
producers.

The entrepreneurs who carried out all three of these mergers quickly fol­
lowed legal consolidation with administrative centralization and so reshaped
many of the industry's facilities and the activities of its personnel. Indeed, the
transformation of the Du Pont Company from a holding company into a cen­
tralized, functionally departmentalized operating company provides one of the
best documented examples of such industrial reorganization. 47 At General
Chemical, rationalization permitted the concentration of production in high­
throughput plants, which, using the unit system of processing, became even
more efficient in terms of unit costs in producing sulfuric acid than the giant
German firm Badische Anilin und Soda-Fabrik (BASF) at its Ludwigshafen
works. Although all three of the merged enterprises concentrated their
research on improving existing products and processes, they also began to
diversify. By World War I, General Chemical had begun to produce and sell
insecticides and fungicides as well as analin oil and salt. Barrett had moved into
coal-tar intermediates such as benzene and toluene; and Du Pont had started
to make artificial leather (nitrocellulose-coated fabric) and celluloid products.48

Other first movers-those whose processes were based on more revolu­
tionary technologies-grew by direct investment rather than by merger. In
electrochemicals-a brand-new industry-the pioneer was a German first
mover, DEGUSSA (see Chapter 12). In 1895 its subsidiary, Roessler & Hass­
lacher Chemical, built a plant at the new Niagara Falls industrial complex. This
was the third plant to be constructed there (those of Alcoa and Carborundum
were' the first two); it produced metallic sodium, cyanides, and other chemicals.
The German company then established another plant at Perth Amboy to make
formaldehyde from methanol. 49

The first comparable investment by an American enterprise came in 1898
when Union Carbide (predecessor of Union Carbide & Carbon) built major
plants at Niagara Falls and at Sault Ste. Marie in Michigan to volume-produce
calcium carbide and acetylene for lighting; these plants used the electrolytic
tec~ques developed by James T. Morehead and Thomas L. Willson during
their search for a process to produce aluminum. Morehead also helped to
establish National Carbon to produce carbon electrodes for the growing arc­
light systems. In 1906 Union Carbide, in order to make fuller use of its Niagara
Falls plant, organized the Electro-Metallurgic Company to make silicons and
ferrous-silicons used in the recovery of metals. The company quickly became
a major producer of a wide variety of metal alloys, including high-carbon fer­
rochrome. 50
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By that time Herbert Henry Dow's enterprise in Midland, Michigan, had
begun to produce chlorine electrolytically in high volume from brine and had
built a bleach plant at close to optimal scale. Though still small, Dow Chemical
was soon exploiting the economies of scope by making chloroform, carbon
tetrachloride, insecticides, fungicides, and benzoic acid. After 1907 it moved
into a new line, electrolytically producing magnesium, magnesium alloys, and
compounds. 51 Another first mover, American Cyanamid, built a plant at Niagara
Falls in 1909 to produce electrolytically, on the basis of a German patent, the
first synthetic fertilizers made in the United States. 52

Another revolutionary technology, the new, continuous, high-volume process
that transformed the producing of caustic soda-the basic alkali used in the
manufacture of glass, textiles, other chemicals, and other materials-was
invented by the Solvay brothers of Belgium. Rather than attempting to manu­
facture abroad, the Solvays provided entrepreneurs in various countries with
patents, technological know-how, and limited financing in return for a large but
not controlling share of stock. 53 In the United States, Rowland Hazard in 1881
formed the Solvay Process Company on these terms. In 1895 Hazard, again
acquiring patents and financing from Solvay & Cie, established the Semet­
Solvay Company (which remained American-controlled) and built the by­
product coke ovens essential to the production of ammonia used in the Solvay
process. 54 Soon that company was also making chemicals such as benzene,
toluene, and the solvent, naphtha, from crude light oils recovered from coke­
oven gas; it then developed markets for them. 55

By 1910 the structure of several branches of the American chemical industry
had become clearly defined, with most of their major players well established.
In explosives, synthetic alkalies, and sulfuric acid, integration of production and
distribution resulted in the domination of each branch by a single large firm. In
explosives, however, an antitrust decision in 1912 forced Du Pont to spin off
two companies, Hercules Powder and Atlas Powder. In electrochemicals the
structure was more oligopolistic; each of the leaders (including the one, pow­
erful, German-owned firm, Roessler & Hasslacher Chemical) depended upon
a somewhat different specialized technology. In the production of organic chem­
icals-particularly dyes and pharmaceuticals-the German first movers com­
pletely dominated American markets. Although only one German dye company,
Frederick Bayer & Company, built a sizable works in the United States (at
Rensselaer, New York, in 1882), the other leading German dye makers had
extensive American marketing organizations. 56 By 1914 at least two major
German firms chemically producing pharmaceutical products, E. Merck and von
Heyden, had plants in the United States. 57 The only American challenger
making organic chemicals for the American market was Monsanto Chemical,
formed by John Francis Queeny in St. Louis in 1902 to produce saccharine and
then caffeine, vanilla, and other fine chemicals. Even so, until World War I
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Monsanto remained dependent on the German firms for intermediates and plant
equipment. 58

CONTINUING GROWTH THROUGH DIVERSIFICATION

Unlike the food companies reviewed earlier and the machinery companies to
be described in the next chapter, the makers of American industrial chemicals
(and also of pharmaceuticals) did not invest extensively abroad until after World
War II. The product-specific investment in production and distribution made by
the German first movers created almost insuperable barriers to entry into the
markets of Europe and much of the rest of the world. When American chemical
firms invested abroad before 1914, they did so in the Western Hemisphere.
Even though the Germans lost most of their foreign plants and marketing
facilities to Americans, British, French, and others during World War I, they
made a quick recovery in Europe-in nearly all product lines. After 1924 they
quickly regained a strong position in dyes in the United States. By the 1930s
General Aniline & Film, the newly created subsidiary of the huge German
chemical combination I. G. Farben, had become one of America's largest chem­
ical enterprises (Chapter 14).

The war, however, did make a difference. In the 1920s the American chemical
companies showed more interest in Europe than they had before 1914. Mon­
santo built a plant in Britain in 1921. Du Pont had a joint venture with Nobel
Industries in 1925 to produce and distribute finishes for automobiles in Britain.
Also in Britain, Union Carbide & Carbon had a small subsidiary for electrical
furnace products and a larger one for producing batteries. 59 The direct invest­
ment by industrial chemical companies remained small and scattered, however.
In 1931 the foreign investment in manufacturing industrial chemicals was only
$21.6 million, as compared with $68.6 million made by consumer chemical
companies, $149.3 million by food companies, and more than $400 million by
machinery enterprises. 60

Nevertheless, major industrial-chemical companies did not expand into
related product markets as an alternative to growth by direct investment in
geographical markets already preempted by German first-movers. To repeat:
they embarked upon such a strategy to exploit the economies of scope and also
of scale. The pioneer in developing an explicit strategy of growth through
diversification was E. 1. du Pont de Nemours & Company.

Although before World War I Du Pont had begun a search for new products
in order to use existing plant and personnel more profitably, by 1914 only 3%
of its sales came from products outside its primary line of explosives. Its huge
expansion during World War I raised the unprecedented threat and challenge
of underutilized resources and led its managers to seek new ways to use its
physical facilities and human skills. The wartime demands, first of the Allies
and then of the American military forces, vastly increased the company" s invest-
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ment in the production of propellants (that is, explosives to propel bullets and
shells as differentiated from blasting supplies), for which there would be only a
tiny market after the war. These demands also increased the company's invest­
ment in facilities that produced the intermediate chemicals required to make
the propellants, including nitric and lactic acid, alcohol, and toluene, as well as
the more complex chemicals-diphenylamine, ammonium picrate, and aniline.
Investment, too, was made in new facilities to purify cotton linters and to make
ice used in the recovery of alcohol and acid to be employed again in production
processes. 61

As early as the fall of 1915, the Executive Committee of Du Pont had estab­
lished an office called the Excess Plant Utilization Division in its Development
Department to find products that might be produced in its expanded facilities.
But because military demand for a single product-propellants-had so vastly
increased throughput, the committee agreed in February 1917 that "there are
no industries which will be likely to use more than 25% to 30% of the value
(costs) of these plants." Therefore, instead of searching for uses for the com­
pany's physical facilities, an investigation should be made of existing "industries
which can utilize much more extensively our organization and at the same time
offer good returns. "62 By "our organization" the committee explicitly meant the
technical and administrative skills of its managerial personnel. The committee
members fully realized that the massive wartime expansion had created capacity
that was far above optimal scale for peacetime demand for explosives or any
other line of products that might use those facilities. They realized too that the
great increases in scale sharply limited the opportunities for scope within these
facilities. They decided, therefore, to investigate the potential for scope within
the enterprise as a whole rather than just that in individual operating facilities.
The results were swift and impressive. In the years from 1917 to 1921 such
investigations led the company into the production and distribution of paints and
lacquers, pigments, dyes, films, and man-made fibers (rayon), besides into an
enlargement of its earlier investment in artificial leather, celluloid products, and
organic intermediates.

In the period following the sharp 1920-21 recession, the Du Pont strategy
became more precise. It called for continuing diversification based primarily on
the skills and experience existing within the organization; continuing vertical
integration through acquisition of firms making intermediate products not yet
produced by the company; and an increasing investment in research, particu­
larly for product development. As for diversification, the company's 1924 annual
report noted: "Such diversification tends to produce a more even rate of busi­
ness throughout the year and tends to avoid violent fluctuation in total sales,
should one industry suffer a severe depression. "63 The company's two major
acquisitions-Grasselli Chemical in 1928 and Roessler & Hasslacher Chemical
in 1930-fitted these goals of integration and diversification. Grasselli's primary
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lines, which included heavy bulk chemicals, also expanded Du Pont's line of
pigments. The once German-owned Roessler & Hasslacher provided the
essential bulk intermediate, metallic sodium, for Du Pont's recently developed
gasoline additive, tetraethyllead. Just as important, it gave Du Pont, for the
first time, a position in electrochemicals. 64

Du Pont's strategy of growth rested primarily on product development, not
product innovation. In the 1920s the purpose of the company's research was
to develop products whose processes of production provided the cost advan­
tages of scale and whose quality and performance promised a profitable market
share. Such product development required, in addition to chemical research,
the continuing pursuit of cheaper materials and intermediates, constant atten­
tion to process development, and the making of market studies.

The new strategy proved to be highly successful. It was implemented
through further refinement of the multidivisional structure the company had
created in 1921 to manage its new multiproduct enterprise. By 1924 its new
product lines provided an income equal to that from explosives; by 1939 explo­
sives accounted for less than 10% of the company's income. By 1947, 58% of
the sales volume came from products the company had commercialized during
the previous twenty years. 65 This strategy had permitted the company to tum
in an impressive profit record even during the years of the Great Depression.
Essential to the success of the strategy was an increasing investment in
research laboratories: specialized, product-specific laboratories in the several
operating divisions as well as a central research unit, administered by the
corporate headquarters, which by 1928 included a laboratory-known as
"Purity Hall"-explicitly devoted to fundamental research. In all but this last
laboratory the Du Pont chemists and chemical engineers concentrated much
more on development than on research-that is, on the commercialization
phase that normally accounted for 85% to 90% of the cost of bringing a new
product to market. 66

In the 1920s and 1930s other large industrial chemical firms adopted strate­
gies of diversification comparable to Du Pont's. Those that did not rarely stayed
on the list of the top two hundred. Those that grew apace continued to expand
from their initial technological bases. Like Du Pont, its two offshoots, Hercules
Powder and Atlas Powder, greatly expanded production during World War I
and began to diversify after the war. Hercules, which remained strong in explo­
sives, used the nitrocellulose technology it had developed in World War I to
make lacquers and protective coatings (particularly for the automobile industry),
and cellulose acetate. In addition, it developed and utilized a new naval-stores
technology (beginning with steam-solvent distillation of pine stumps) to produce
rosin, turpentine, pine oil, and most important of all, papermaking chemicals.
Atlas, also continuing in explosives, stayed closer to its original line, producing
artificial leather and coated fabrics until research took it into the electrolytic
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production of mannitol and sorbitol, two widely used intermediates. Diversifying
fairly slowly, Atlas did not grow fast enough to stay on the list of the top two
hundred. 67

American Cyanamid, the first American firm to make synthetic fertilizers
from electrolytically processed calcium cyanide, initially based its growth on
calcium products. After 1922 it began to move-more by acquisition than direct
investment-into aluminum resins and acids, and then into consumer goods,
including paint, enamel, varnishes, and water softeners. With the purchase of
the Calco Chemical Company and Heller & Marz in 1929, it began to produce
and sell organic chemicals. The purchase of Lederle Laboratories in the next
year made it a major competitor in the pharmaceutical industry. During the
Second World War, American Cyanamid moved into rubber, chemicals, and
accelerators. By the 1930s each of its several product divisions was developing
new lines of goods. 68

Dow Chemical's ever-widening line of products \vas based on salt chemistry,
which took the company into dyes and medicinal drugs and also led it to expand
its lines of cWorine, phenol, ammonia, styrene, and magnesium, and, during
the Second World War, synthetic rubber. In 1927 when the German chemical
giant I. G. Farben threatened to move into the American market for magnesium,
Dow made an agreement with Alcoa whereby Alcoa withdrew, leaving Dow the
sole American producer of that metal. Monsanto Chemical, on the other hand,
continued to rely on a saccharine base as it diversified into phenol and other
fine chemicals and then into alcohol, rubber chemicals, and specialty chemi­
cals. 69

Still another diversifier was Koppers. After the outbreak of war in 1914 this
small subsidiary of a German engineering company sold 80% of its holdings to
an American group in which the Mellon family became the largest investors.
This Pittsburgh-based group then made the major investment in production
facilities and established a sales force that, with the boom created by World
War I, permitted it effectively to challenge Semet-Solvay in coke and coke­
based products. After the war Koppers began to produce and distribute a wide
range of coke-based coal-tar products such as creosote and other wood pre­
servatives, coatings for pipelines, other finishes, and roofing and road materials.
It then moved into related chemicals such as styrene, ethylene, and resins and
into adhesives and pharmaceuticals, and during World War II into synthetic
rubber. It also volume-produced gas plants and gas holders and other metal
equipment used in gas and coke works. 70

DIVERSIFICATION THROUGH MERGER

Growth by merger remained relatively rare among makers of industrial chem­
icals. The industry's two major mergers after the tum-of-the-century merger
movement, Allied Chemical & Dye and Union Carbide & Carbon, both came
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into being, much as did those in consumer chemicals and food, to increase the
economies of scope within the enlarged enterprise. They also permitted closer
coordination and certainty of supplies in processing intermediates and final prod­
ucts. Both firms continued to grow through diversification.

The five companies that formed Allied Chemical & Dye in 1920 had long had
close business relationships with one another. The five were General Chemical
and the Barrett Company (two of the major tum-of-the-century mergers),
Solvay Process and its offspring Semet-Solvay, and National Aniline & Chem­
ical. In 1920 Solvay Process still concentrated on the production of synthetic
alkalies, but Semet-Solvay had diversified into a wide variety of coke-oven gas
products ranging from briquettes to ammonium chloride. General Chemical,
while continuing to concentrate on production of sulfuric acid, had diversified
into insecticides and fungicides. Barrett, which had long relied on materials
provided by Semet-Solvay, had expanded its line, moving into the manufacture
of coal-tar chemicals and their derivatives. In 1910 it had formed, with Semet­
Solvay and General Chemical, a jointly held subsidiary, Benzol Products, which
concentrated on the development of specialized coal-tar intermediates. In 1917
Benzol had merged with three small dye producers to form National Aniline &
Chemical, whose goal was the high-volume production of intermediates and
dyes to meet the war-engendered dye crisis.

The explicit purpose of the 1920 merger that formed Allied Chemical & Dye
was to make fuller use of facilities and personnel producing these interrelated
coal-based chemicals. As the committee of organization defined it:

Among the advantages which the Committee believes are to be derived from such
a consolidation are: Greater diversification of output and correspondingly greater
stability of business; closer adjustment of the production of basic and intermediate
materials to the requirements for manufacture and their derivatives; and greater
financial strength-not to mention the various economies in operation ordinarily
available only to an organization of the scope here contemplated . . . Intensive
progressive research is-and will continue-an especially important feature of the
chemical manufacturing business. In the opinion of the Committee, the promotion
of such research, through combination of material and personnel resources of the
consolidated companies, is alone a compelling reason for the proposed consolida­
tion.

This strategy, however, was not implemented. At Allied Chemical, structure
failed to follow strategy. Orlando Weber, its president throughout the interwar
period, failed to create a large enough corporate headquarters-consisting of
general executives and a corporate staff (including a central laboratory)-to
assure coordination of flows of materials and information within the existing
operating units and to plan and allocate resources for commercializing new
product lines. Even though the individual divisions continued to expand their
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products on their relatively narrow technological bases, they did not benefit
from the potential economies of scope within the enterprise. Nor did Weber
reinvest earnings in research or productive facilities as did his major competi­
tors. Until Weber's retirement after World War II, Allied Chemical remained
more a holding than an operating company. As a result, the largest chemical
company in the country in 1920 had dropped to third place by 1948, behind Du
Pont and Union Carbide & Carbon. 71

Union Carbide & Carbon, a comparable merger of chemical companies with
complementary lines, was created in 1917. It was more successful than Allied
Chemical precisely because its managers paid closer attention to creating more
efficient coordinating and resource-allocating mechanisms at corporate head­
quarters and because they reinvested more extensively and continuously in
facilities and skills. This merger included several of the first movers in the
American electrochemical industry: National Carbon, producers of electrodes
and Ever Ready batteries; Union Carbide, makers of calcium carbide (and its
subsidiary, Electro-Metallurgical, producer of alloys); and Oxweld Acetylene,
makers of acetylene and of devices using acetylene. Of the other two companies
coming into the merger, one, Prest-a-Lite, was at first a maker of bicycle and
automobile lamps and then of headlights and welding, heating, and cutting equip­
ment that used acetylene; and the other was the Linde Air Products Company,
which, on the basis of German patents, produced liquid oxygen used with
acetylene in welding. Following the merger the company expanded its pro­
duction of metal alloys, particularly after the acquisition of Haynes Stellite in
1920. It then began to concentrate on developing other sources of gases used
in acetylene and related products. These efforts resulted in the formation in
1920 of a new subsidiary, Carbide & Carbon Chemical Corporation, which
became the pioneer in the United States in the development of petrochemicals
and other intermediates that were soon to be used in the making of synthetic
fibers, synthetic rubber, lacquers, and plastics. By the outbreak of World War
II, Union Carbide & Carbon had become as diversified as Du Pont, American
Cyanamid, Monsanto, and Dow. 72

The history of the other industrial chemical companies among the top two
hundred during the interwar years further documents the assertion that growth
in this industry came from diversification and that the extent of diversification
reflected investment in research and development. Columbia Carbon, makers
of carbon black, and the two producers of commercial alcohol, Publiker Com­
mercial Alcohol and United States Industrial Alcohol, continued to concentrate
on a single product line that required neither a sophisticated sales force nor a
costly research and development program to improve the product and process.
All three had exited from the ranks of the top two hundred by 1948. 73 On the
other hand, Air Reduction, which in 1915 had acquired a license from the French
firm L'Air Liquide, built several plants during World War I to produce liquid
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oxygen; it also created a strong sales force, invested in research, and quickly
expanded into related gases and carbides, and then into the production of spe­
cialized equipment. An effective challenger to Union Carbide & Carbon, it
ranked 204th in 1930 and 144th in 1948. 74

Nearly all the chemical companies that did diversify adopted the multidivi­
sional administrative structure. Du Pont led the way, inventing the new form
in 1920-21. Senior executives in the other firms had increasing difficulty, as
had those at Du Pont, in coordinating flows, monitoring operating units, plan­
ning, and allocating resources for the future within a centralized, functionally
departmentalized structure. The decision-making overload at the corporate
office became too great. By the 1930s Hercules Powder, Atlas Powder, Amer­
ican Cyanamid, Monsanto, and Koppers were all operated through product
divisions that integrated manufacturing, marketing, and development and that
were administered by refashioned corporate offices at the top. At Dow, a
company still dominated by its founders, product divisions had been established,
but relationships between the managers in the operating divisions and those in
the functional departments in the corporate office were not yet clearly defined.
Of the two major mergers, United Carbide & Carbon successfully met the
challenge of creating the corporate office needed to manage a multidivisional
enterprise; but Allied Chemical, where Orlando Weber continued to dominate
top-management decision-making, failed in this respect. 75

The adoption of the multidivisional structure, in turn, facilitated growth
through continuing diversification. Both the division laboratories and the cor­
porate laboratories remained continuously involved in product development. In
both divisional and corporate spheres, the dynamics for continuing diversifica­
tion came from the organizational capabilities developed through the exploitation
of economies of scope. Increasingly they came from the utilization of technical
and managerial skills within the divisions and at the corporate office, rather than
from those that existed within operating units responsible for day-to-day oper­
ations. In other words, they grew from exploiting the skills that the Du Pont
Executive Committee had attributed to "our organization" in 1917.

THE DU PONT EXAMPLE

It is clear that the pattern of growth of the largest American producers of
industrial chemicals differed from that of the enterprises in the more stable
industries-oil, rubber, materials, and metals. It differed too from that of the
leading producers of branded, packaged products, because the manufacturers
of industrial chemicals concentrated much more on systematic product devel­
opment. Because this strategy of growth was the most sophisticated one to
evolve among industrial firms before World War II, because it was widely
adopted in the ,years following the war, and because such growth was central
to the intensification of competition that brought underlying changes in the
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strategy and structure of large American industrial firms in the 1960s, it should
be examined in more detail. The Du Pont Company, the innovator in both the
strategy of diversification and the multidivisional structure, offers a good
example of the ways in which products were developed.

At Du Pont the decisions concerning product development were made at two
levels-the corporate office and the divisional headquarters. At the corporate
level the general executives on the Executive Committee who determined the
strategy of the enterprise as a whole relied on two corporate staff departments:
the Development Department, which became a broad planning and investiga­
tory office that guided the direction of product development; and the Chemical
Department (later called Central Research), which coordinated the company's
research activities, as well as carrying out research of its own. The division
managers also had their own research and development organizations with their
own laboratories and auxiliary facilities. At Du Pont, product divisions were
termed departments and functional offices within these departments were
termed divisions. (I will use this terminology in reviewing the Du Pont experi­
ence.) Before World War II the task of the research divisions was explicitly
development, not basic research. Their responsibility was to improve existing
processes and products and, equally important, to commercialize new ones.
This was true of the entire chemical industry in that era.

The functions of the corporate Chemical Department evolved relatively
slowly. 76 At first its primary task was to undertake research work on contract
from the industrial departments, but increasingly it came to coordinate and
integrate the research and development work done throughout the Du Pont
Company. By the end of the 1920s its director chaired the meetings of depart­
mental research directors and took on "the responsibility of acting as a coor­
dinating department so that overlapping of the research programs of the dif­
ferent manufacturing departments may be avoided as completely as possible. "77

Then in 1927 the Executive Committee, at the urging of Charles M. A. Stine,
the director of the Chemical Department, authorized that department to embark
on fundamental research in three closely related scientific areas-physical
chemistry, colloid science, and polymerization. Thus the role of the central
laboratories became research, not development; product innovation, not
product commercialization. Increasingly the work concentrated on polymer
chemistry. And from the research came two major product innovations-a new
synthetic fiber, nylon, and a new synthetic rubber, neoprene.

Du Pont's organizational capabilities rested largely on its long experience
with nitrocellulose technology used in the production of explosives and propel­
lants. Most of the new industrial departments created in 1921 continued to build
on this base. But the products and processes of two departments-Dyestuffs
and Ammonia-came out of technologies first developed by German entrepre­
neurs and scientists. Du Pont's interest in both dyes and ammonia resulted
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from shortages during World War I. Even though the war removed German
dye makers from American markets and made available Gennan patents to
American manufacturers, Du Pont had great difficulty in competing effectively
with the Germans during the interwar years. So, too, did Allied Chemical's
dye-making subsidiary, National Aniline & Chemical. Both had German patents.
Du Pont had hired chemists from German finns, but it took years to develop
the organizational capabilities necessary to compete.

Only in 1926 did the Du Pont dye business begin to show a satisfactory profit,
and only in 1935, after eighteen years of work and an investment of $43 million,
did the aggregate earnings from dyes and closely related chemicals offset the
earlier losses. 78 Meanwhile, by 1929, Du Pont had obtained 26.1% of that
market in the United States, which, though more than the share of Allied
Chemical's National Aniline & Chemical, was still less than that of General
Dyestuffs-the sales arm of those German producers who had returned to the
American market in force after 1924 (Chapter 14).79 Given this stiff competition,
the director of corporate research and the research chief of the Dyestuffs
Department agreed that their research unit should look for "new opportunities
in organic chemistry," preferably those that permitted the exploitation of the
economies of scale as well as scope. 80

The first such opportunity came after Charles F. Kettering, who headed
General Motors research, visited Wilmington in 1922 to examine dye inter­
mediates that might be used as a gasoline additive to eliminate or suppress
engine knock and increase horsepower and fuel efficiency in automobiles. Fur­
ther research at both Du Pont and General Motors resulted in the development
of tetraethyllead. The Dyestuffs Department then concentrated on finding ways
to scale up production of this additive to assure the cost advantages of scale.
In 1924 General Motors and Standard Oil (New Jersey), which had done parallel
work in the initial creation of the additive, formed the Ethyl Corporation to
market the product. They then contracted with Du Pont to produce it. 81

Another profitable product developed by that department (its name was
changed from Dyestuffs to Organic Chemicals in 1935) was a refrigerant for
the increasingly popular household refrigerators. The product was Freon (di­
chlorodifluoromethane). In perfecting it, the department's chemical engineers
concentrated on the development of a continuous-process, high-volume method
of production, which went on line in 1931. By the end of the decade, Freon's
sales were $4 million and its profits $1 million. In 1938 the fluorocarbon polymer
research that stemmed from the production of Freon led in tum to the discovery
of Teflon (polytetrafluoroethylene), a material that was highly resistant to acid
and other corrosive substances, and one which, unlike other chemical materials,
did not melt under high temperature. The successful "scaling up" of Teflon,
however, had to await the end of the Second World War. Once. this was
achieved, it too became a profitable product. 82 The Organic Chemical Depart-
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ment's expertise in scaling up complex organic chemical processes led the
company's executives to give the department responsibility for the develop­
ment of neoprene, the new synthetic rubber, which had been discovered in the
company's Central Research Department in 1930.83

When the Ammonia Department ventured into the production of synthetic
ammonia and synthetic nitrogen from coal, water, and air, it took almost as long
as the Dyestuffs Department to develop the capabilities needed for profitable
operations. The technology of high-pressure synthesis, an outstanding German
innovation, was far different from that used in making dyes. It had the potential
for massive economies of scale, whereas the cost advantages of dye production
were based almost entirely on economies of scope. During World War I, Du
Pont research personnel spent time and effort searching for a successful pro­
cess of nitrogen fixation. Once the war was over, the Executive Committee
lost interest in this project until Allied Chemical built a small pilot plant using
the German Haber-Bosch process. Du Pont then obtained the patent rights to
a newer process developed by a Frenchman, Georges Claude. Both processes
involved high-pressure synthesis of ammonia and its oxidation into nitric dioxide
gas, which, when absorbed by water, produced nitric acid. In 1924 Du Pont
and Claude formed a joint venture, Lazote. As Du Pont began to make the
investment necessary to produce synthetic ammonia and nitrogen at minimum
efficient scale, it acquired full control of Lazote, placing operations under the
newly formed Ammonia Department. In 1926 Du Pont completed an ammonia
and nitrogen plant at Belle, West Virginia, that was far larger than any in Europe
using the Claude process. Its size was substantially increased in 1927, the year
when Allied Chemical constructed a comparable plant at Hopewell, Virginia,
which was further expanded in 1932.

Up to that time Du Pont had made little or no profit from ammonia and
nitrogen; but from 1933 on, the greatly increased volume brought a threefold
increase in rate of return on investment. The Ammonia Department in time
became one of the company's most profitable divisions. 84 By 1929 the Belle
plant was producing 40% of the nation's synthetic ammonia and 30% of its
synthetic nitrogen. By 1935 two works-Du Pont's at Belle and Allied Chemi­
cal's at Hopewell-produced 82.9% of the synthetic nitrogen made in the United
States. 85

In commercializing synthetic nitrogen and synthetic ammonia, "scaling up"
paid off handsomely over time. To maintain profits the Ammonia Department
did not expand its capacity further during the 1930s, preferring to run its
existing plant as close to minimum efficient scale as possible. Its research
division, therefore, concentrated on developing products that would help the
plant to maintain such a throughput. These products included an antifreeze for
automobile engines (which competed with a product developed by Jersey Stan­
dard); "longer carbon" chain alcohols used in hydraulic brake fluids; detergents
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for soap and other cleaners; urea for fertilizers and for synthetic resins. In
developing detergents the Ammonia Department worked closely with Procter
& Gamble. From urea it developed a clear, glasslike substance (methyl metha­
crylate) that it branded "Lucite." Its production could not be scaled up, how­
ever, until World War II greatly expanded its use in aircraft. The department
later developed and then volume-produced adipic acid and hexamethylenedi­
amine, two intennediaries from which Du Pont made nylon.

For the Rayon Department the challenge of the early 1920s was not, as it
was for the Ammonia Department, to create first-mover advantages in the
American market, but rather, as in the case of dyestuffs, to overcome those of
others. In rayon, as in dyes and synthetic ammonia, Europeans were the first
movers. American Viscose, the subsidiary of the British firm Courtaulds, dom­
inated the American market after 1912, when it built the first plant of optimal
size in the United States and set up a national distribution network. That plant
produced rayon by the viscose process. Other European movers quickly fol­
lowed the lead of Courtaulds. In 1918 the Belgian company Tubize built a plant
in Hopewell, Virginia; then in 1925 British Celanese fonned its American sub­
sidiary to produce fibers through a different (cellulose-acetate) process. It was
followed by Italians and Gennans using the viscose process. (As in explosives,
both processes had wood pulp as a basic ingredient.) This story is reviewed in
Chapters 7, 8; and 11.

Meanwhile, Du Pont had entered the industry in April 1920 by forming a joint
venture with the leading French viscose producer, Comptoir des Textiles Arti­
ficiels, in which Du Pont held 60% and its French associate 40%. Du Pont
provided the money; the French provided the technology. Mer Du Pont had
built a viscose plant of a large enough scale to compete and had organized an
adequate sales force, it bought out the French minority holdings. UP. to 1931
Du Pont was the only American company to overcome the first-mover advan­
tages of the Europeans in the American market. In that year Tennessee
Eastman, an Eastman Kodak subsidiary, built a cellulose acetate plant, which
by 1938 had an annual capacity of 24 million pounds, in order to use more
profitably the facilities and skills developed· in the production of photographic
film, the demand for which had dropped off during the depression. No other
American finn became a major player in the new industry. 86

To gain market share in this competitive high-volume business the Du Pont
Rayon Department's research division concentrated on developing new pro­
cesses, including the "cake to cone process," to reduce costs and improve the
strength, texture, and appearance of rayon fiber. By 1925 Du Pont had captured
16. 7% and by 1928 20% of a very profitable and still booming market. Then,
after the collapse of demand following the 1929 stock market crash, the Rayon
Department's research paid off. By keeping its more efficient plants at close to
minimum efficient scale, it was able to maintain profits and to increase its market
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share during the years when greatly reduced prices eliminated five of the
smaller producers. By developing products to use existing capacity, particularly
rayon cord for tires and "rayon staple," a fiber that could be used on conven­
tional textile-spinning machinery, it further strengthened its position. 87

In the late 1920s the Rayon Department developed another product, a trans­
parent wrapping, cellophane, whose production technology was very close to
that of rayon (a cellulose-based product using much the same machinery and
intermediate processes). Du Pont acquired the rights to cellophane from its
French ally, Comptoir des Textiles Artificiels. 88 Again, the research group
improved product and process. Then a major innovation, the discovery of a
moisture-proof cellophane, gave Du Pont first-mover advantages. The building
of a large plant of optimal size, coupled with the creation of an energetic mar­
keting organization that worked closely with customers to develop specialized
packaging machinery and plant layout, assured Du Pont of continuing domi­
nance. 89 One economist estimated that a plant built by a competitor with com­
parable cost advantages would increase the nation's capacity by more than 40%.
Only Sylvania Industrial, a subsidiary of the Belgian firm Sidac, offered any
effective competition, obtaining about 17% of the overall cellophane market in
1932 and 20. 7% in 1948. 90

In paints and finishes the major Du Pont production innovation in the 1920s
did not come from the Paint Department or the Chemical Department but from
the laboratories of the Cellulose Products Department. In the 1921 reorgani­
zation that department was assigned to manage Du Pont's earliest ventures in
diversification, those small prewar investments in the production and distribu­
tion of artificial leather and celluloid products. After the war its research division
concentrated on improving product and process, so that by 1929 Du Pont's
market share of pyroxylin-coated goods was 29%, rubber-coated goods 35%,
celluloid articles 37%, and celluloid sheetings 45%.

The research unit's major achievement, however, was the development in
1920 of Duco, a fast-drying lacquer made from a nitrocellulose base to meet
the needs of the rapidly growing automobile industry. The many days required
to give an automobile several coats of paint and varnish and the week needed
for drying remained a formidable barrier to increasing throughput in that
industry. In developing Duco, the Du Pont chemists worked closely with Ket­
tering's organization at General Motors. By 1924 Duco was being used in
several General Motors models. By 1929 Duco's sales of $8.5 million ac­
counted for 30% of the market for automotive finishes. Other firms, including
Hercules Powder, soon developed comparable products. At the same time, the
department improved lacquers for other uses, products that brought in even
larger sales of $43 million, giving Du Pont 31.5% of the market for nonauto­
motive industrial lacquers in 1929. Here Sherwin-Williams, Glidden, and
National Lead were major competitors. In 1925 the production and distribution
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of lacquer was placed in the Paint Department, which became the Paint, Fin­
ishes, and Chemical Department, while Cellulose Products, renamed the Plas­
tics Department, continued to manage the artificial leather and celluloid busi­
ness. Mter the research unit that had perfected Duco was transferred from the
Plastics to the Paint Department, its chemists developed a household paint,
Dulux, that helped Du Pont raise its share of the less concentrated, nonspe­
cialized market for primary paint from 3% to 10% between 1922 and 1941, and
to become the nation's third largest producer of paints-behind Sherwin-Wil­
liams (16%) and Pittsburgh Plate Glass, but ahead of Glidden and National
Lead. 91

This story of growth through diversification at four Du Pont industrial depart­
ments is incomplete and only indicates the nature of that process. It does not
include the activities of the research divisions of the Plastics Department, of
the older Explosives Department and the Smokeless Powder Department, or
of the small Photo Products Department (which began in 1924 as the Du Pont
Pathe Film Company and in time became an effective challenger to that indus­
try's powerful first mover, Eastman Kodak). Nor does it include the Pigment
Department, which had its beginnings in 1917 with the purchase of a major
paint manufacturer and then expanded through the acquisition of Grasselli
Chemical in 1928 and of the smaller Krebs Pigment & Chemical Company in
1929. This department grew rapidly in the 1930s with the development of a
new basic pigment-titanium dioxide-a product that made obsolete much of
Du Pont's large existing investment in lithopone. Nor does my story consider
the work done at Roessler & Hasslacher-which after its purchase in 1930
became the R&H Chemical Department in 1932 and the company's Electro­
Chemicals Department in 1942-in developing chemicals for electroplating,
bleaching, ceramics, and other industries, as well as some pesticides. Nor does
it even hint at the more dramatic story of the fundamental research on polymer
chemistry in the central Chemical Department, which led to the invention,
development, scaling up, and further commercializing of the two totally new
synthetic materials, nylon and neoprene. The story of the role of fundamental
research in corporate growth is more relevant to industrial chemical companies
after World War II than before, and therefore it is beyond the period of my
study. 92

The activities of these other Du Pont departme~tswere comparable to those
in Dyestuffs, Ammonia, Rayon, and Paint. And the work of all the Du Pont
laboratories was paralleled during the 1920s and 1930s at Hercules, Atlas,
Union Carbide,American Cyanamid, Koppers, Monsanto; and, With the cor­
porate office playing a smaller role, at Allied Chemical and Dow. It had parallels
too, albeit on a smaller scale, with new-product development at paint and drug
companies and at such food companies as Borden, Com Products, and Quaker
Oats.
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Diversification, Organizational Complexity, and Managerial Control

The strategies of growth developed by the first movers and a small number of
challengers in the food and chemical industries had a more significant impact on
the evolution of the modern industrial enterprise than did those of horizontal
combination and vertical integration that characterized the leaders in the indus­
tries discussed earlier (Chapter 4). In food the utilization of organizational capa­
bilities based on exploiting the economies of scale encouraged direct investment
abroad to a greater extent than occurred in any other industry except oil and
the machinery industries. In industrial chemicals the leaders invested less
abroad, primarily because of the organizational strength of the great German
chemical companies. Of more importance, both the food and chemical compa­
nies pioneered in the new strategy of growth that became important after World
War II-that of using organizational capabilities developed through the utiliza­
tion of the economies of scope to move into other established markets and to
become first movers in new product lines.

In both food and chemicals, the economies of scope provided the major
dynamic for continuing growth. Even though the cost advantages of scale
remained the basic weapon for obtaining and maintaining market share with
satisfactory profits within a single product market at home and abroad, econ­
omies of scope were more important in determining both the direction and the
rate of growth of these chemical and food companies. In branded, packaged
foods and consumer chemicals the leaders continued to diversify primarily by
moving into the production and distribution of already existing product markets.
The industrial chemical firms came more quickly to concentrate on the devel­
opment of new products.

Diversification at the industrial chemical companies continued to rest on the
economies of scope within the functional operating units-production, distri­
bution, purchasing, and research and development. Increasingly, however,
economies of scope within the enterprise as a whole provided an even stronger
dynamic for growth. One division was able to use intermediate products pro­
duced or developed in others, to exploit research and development information
and techniques perfected in other divisions, to apply knowledge acquired in
other divisions that used comparable production technologies or served similar
markets. Most important of all, the top and middle managers of these enter­
prises were able to use their experience and skill in deciding on products to be
developed, in making the initial investment in production facilities of the proper
size, in creating a new marketing network, and in recruiting the management
teams essential to achieve and maintain first-mover advantages for their new
products. And the continuing product development and commercialization fur­
ther improved the facilities and honed the skills that constituted the organiza­
tional capabilities of the enterprise as a whole.
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Although incentives for the initial adoption of a strategy of diversification
often came from the need to employ underutilized resources, as it did at Du
Pont, the incentives for a strategy of continuing diversification were commonly
created by market opportunities. At Du Pont, for example, the moves into
synthetic materials, synthetic ammonia, gasoline additives, fast-drying lac­
quers, refrigerants, antifreeze, titanium dioxide pigments-as well as into nylon
and neoprene, developed from fundamental research-were clear responses
to market opportunities. Here, Du Pont's tie with General Motors (Du Pont
had invested war profits in the automobile company) was important, not only
in perceiving the need but also in developing the products. The critical move in
such new-product development was to "scale up" high enough and quickly
enough to obtain and keep a market share that would maintain operations at
minimum efficient scale. This need, in tum, led to a search for new products
to maintain throughput.

Occasionally such diversification gave the first company to commercialize a
product a near monopoly, such as Du Pont acquired in moisture-proof cello­
phane, nylon, and tetraethyllead. More often the state of technology was such
that more than one firm responded to the same market opportunity or quickly
followed the pioneer into the new product market. The first movers and chal­
lengers in the new product lines were not only the industrial chemical firms but
also the makers of foods and consumer chemicals, as well as the few rubber
and oil companies (those described in Chapter 4) that had begun to diversify
before World War II. In the resulting oligopolies, the divisions of these diver­
sified enterprises competed functionally and strategically for market share.

The new strategies of diversification, then, not only intensified competition
in existing industries but helped ensure competition in new ones. The chal­
lengers that appeared in both the established and new product lines were almost
'never newly formed enterprises; the barriers to entry raised by first-mover
advantages were too great. Instead, they were firms in related industries that
had already developed their organizational capabilities and acquired competitive
advantages in production, marketing, or research that permitted them to obtain
and maintain a profitable share in the market into which they moved. In this
way the strategy of growth through exploiting economies of scope increased
competition in major American industries to a far greater extent than did any
antitrust actions taken during the interwar years.

The adoption of the multidivisional structure by the diversified firms-a
structure that was increasingly essential in maintaining the strategy of con­
tinuing diversification-redefined the functions of both top executives and
senior middle management. The planning and carrying out of functional and
strategic moves in the battle for market share became the responsibility of the
division managers. Meanwhile, the responsibility of the general executives in
the corporate office was threefold. First, these executives coordinated the
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activities of the several divisions, primarily through policies that assured con­
tinuing flows of information between divisions as to markets, supplies, produc­
tion methods, and research. Second, they monitored systematically the perfor­
mance of the operating divisions. Finally, on the basis of that monitoring and
their evaluation of long-term supply and demand, the general executives had to
decide in which industries to develop new products and markets, and then they
had to allocate resources to the divisions to carry out such strategies. Such
top-management decisions demanded a long-term view. Whereas the invest­
ment in new plant and facilities in a single industry-a primary concern of top
managers in oil, rubber, metals, and materials-required only two or three
years after the initial investment to come on stream, the time to commercialize
new products in technologically complex, related industries, such as dyes,
ammonia, neoprene, and nylon, often required a decade or more, as they did
at Du Pont, before the very large investment began to show a profit. And that
investment came from the retained earnings of the enterprise as a whole.

By the coming of World War II the new strategy supported by the new
structure had proved to be so profitable that after the war diversification became
a fully accepted way of growth in American industry. And by the 1960s the
increased competition that resulted was beginning to transform many industrial
enterprises and the industries in which they operated.

That competition was further intensified by greatly increased investments in
research and development. In the years between the two world wars the basic
function of those working in research departments remained that of commer­
cializing products that had almost always been invented by others. Their pri­
mary task was to apply their knowledge of chemistry and engineering in order
to acquire first-mover advantages in the production and distribution of a new
product or to challenge the first-mover advantages of others. After a product
division had become a successful member of a new oligopoly, the purpose of its
research units was to maintain plants at close to minimum efficient scale by
developing new products that used much the same processes of production.
But after 1945 the leading chemical, food, oil, and rubber companies greatly
increased their investment in research. With more firms making such invest­
ments and bringing new products on stream it was difficult for a single enter­
prise to dOlninate the market for one specific new product for an extended
period of time. The new competition from outside the industry, in tum, stim­
ulated firms within that industry to invest in product-development research.
Such competition further prompted the leaders to invest more heavily in fun­
damental research. In sum, after World War II the goal of research in many
firms became product innovation as much as product development.

*
The collective history of the leaders in branded, packaged products and indus-
trial chemicals is a story of increasing complexity in decision-making at the top.
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Strategic decisions on long-term investment abroad called for an understanding
of distant markets characterized by ever-changing demand and an awareness
of the actions and even intentions of existing and potential competitors, both
foreign and domestic. The move into new product lines demanded an under­
standing of the technological complexities of both product and process, an
evaluation of the capabilities of the firm's research units and of the enterprise
as a whole, and an estimate of markets and of sources of supplies for products
that might not become profitable for several years. In addition, senior managers
had to evaluate the possibility that enterprises in other industries would com­
plete the commercialization of a comparable product-and even reach the antic­
ipated market-before they did. At the same time, besides making these long­
term allocating decisions, top management had to monitor continuously the
operations of their different divisions in different industries occupied by different
sets of competing firms.

The increased complexities of top-level planning, resource allocation, and
monitoring further separated management from ownership. Even in single­
product-line companies (like many described in Chapter 4), outside directors,
because they had to rely on salaried managers for information, knowledge, and
experience, had difficulty in developing independent positions or in offering
alternatives to the courses of action proposed by the inside directors. In the
diversified firms described in this chapter, such independence was almost
impossible.

Moreover, while increased complexities were strengthening the managers'
control, stock ownership was becoming increasingly scattered as it passed
down to the founders' children and grandchildren. Although investments abroad
and in new product lines were financed primarily by retained earnings, such
funding was often supplemented by equity issues that still further diluted own­
ership. By World War II the trend that was already apparent during World War
I had been clearly defined: in a significant number of firms, no inside director
held as much as 1% of the company's stock and no outside director as much as
2%.

Of the three groups of stockholders represented on the boards of directors
of these diversified companies-banks, individual investors with substantial
holdings, and founding families-the banks were the least significant. In the
food and chemical industries, banks had not played a major role in the formation
of the early trusts and turn-of-the-century mergers. Instead, the mergers in
sugar, vegetable oil, and grain processing, like those that formed Du Pont,
General Chemical, and Barrett, were carried out by the manufacturers them­
selves. So, too, were the later mergers that brought together firms producing
related products, such as General Foods, General Mills, Union Carbide &
Carbon, and Allied Chemical. Although banks often facilitated such mergers, it
was the manufacturers that continued to make and implement significant short-
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term and long-term decisions. Financial institutions certainly played a more
significant role when firms such as Armour and the leading vegetable-oil pro­
ducers had difficulties during the post-World War I recession. But after such
firms had been financially reorganized and had once again become profitable,
there is little evidence to suggest that bankers affected strategic decisions.

At the board meetings of these food and chemical firms, large investors
continued to have more say than the representatives of banks did. On the basis
of information available on the equity held by board members in 1939 and on
stockholdings in 1965, some conclusions can be drawn about the percentage of
stock owned by the directors of the food and chemical companies listed among
the tqp two hundred enterprises (Appendixes A.I-A. 3). 93 The following firms
had one or two outside directors holding more than 2% of the stock: National
Biscuit (Moore); General Foods (Davies); General Mills (Bell); Quaker Oats
(Stewart); Ralston Purina (Danforth); Colgate (Colgate); Parke, Davis (Buhl
and Whitney); and Koppers (Mellon). Except for Mellon, all of these large
investors were members of the founders' families. Firms with family members
as inside directors (that is, full-time career managers) holding more than 2% of
the stock included Swift, Cudahy, Heinz, Anheuser-Busch, Carnation, Sea­
gram, and Wrigley in food and drink; Johnson & Johnson in consumer chemicals;
and Du Pont, Dow, and Monsanto in industrial chemicals.

In the rest of the top food and chemical companies the inside directors were
not troubled by influential stockholders on their boards. The firms in which no
inside director held as much as 1% and no outside director as much as 2% of
the stock outstanding in 1939, and which are also listed as having been man­
agement-controlled in 1965, include Armour, Borden, National Dairy, American
Sugar, Great Western Sugar, California Packing, Standard Brands, and Libby,
McNeil & Libby in food; Procter & Gamble, Sherwin-Williams, Glidden, Rexall
Drug, Sterling Drug, McKesson & Robbins, and American Home Products in
consumer chemicals; and Allied Chemical, Union Carbide & Carbon, Hercules
Powder, Atlas Powder, American Cyanamid, and Air Reduction in industrial
chemicals. In these companies inside directors selected the outside directors,
who held even less stock than they did.

It must be stressed, however, that management control cannot be measured
in terms of the amount of stock held. The managers of these companies gained
control because they, not the outside directors, had the knowledge, experience,
and information required to make and implement the strategies essential to
keep such enterprises profitable. Only those family members who worked as
full-time managers were in a position to influence such decisions. Nevertheless,
during the interwar years the goal of both outside and inside directors was much
the same-that of continuing to make profits over the long haul. The senior
managers were well paid, and even those with shareholdings of 1% received
substantial income in addition to their salaries and bonuses. Their tenure as top
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managers was usually relatively brief, however; and wealthy individuals or
families-outside directors with substantial holdings-not only received much
larger incomes from dividends than did the managers from their combined
sources, but· they continued to do so long after the current generation of man­
agers had retired. They had an even greater vested interest in the long-term
health and growth of the enterprise than the salaried managers had. But it was
the full-time, career managers-those who controlled the instruments of
power-who determined and implemented the strategies essential both to
maintain current profits and to assure a profitable future.



• S I X •

Expanding Organizational Capabilities:
Investment Abroad and Product Diversification

in Machinery

This collective history of the modem industrial enterprise in the United States
ends with a review of the firms that produced machinery, an industry in which
America led the world. At home, machinery makers accounted for at least a
quarter of the manufacturing enterprises listed among the top two hundred
companies (see Appendixes A.1-A.3). In 1917 they numbered forty-six, and in
1948 they numbered fifty-nine. (In 1973 the number dropped-but only to
forty-eight.) No other major industrial group-metals, chemicals, food, or oil­
had half that number, except for primary metals (and then only on the 1917
list). Abroad, machinery companies headed the "American invasion" of Europe
at the turn of the century that so troubled the British and so impressed the
Germans. 1 During these years American firms that mass-produced machinery
by fabricating and assembling interchangeable parts-a process known since
the 1850s as "the American system of manufacturing"-often acquired close to
a global monopoly.

General Characteristics

In machinery the trade-off between the economies of scale and those of scope
was more clear-cut than in most industries. The extraordinary cost advantages
of scale provided by the American system of manufacturing in the mass pro­
duction of light machinery sharply reduced the opportunity for exploiting those
of scope. Every part and accessory and every motion of every machine worker
were designed specifically for the manufacture of a single product line. On the
other hand, the construction of made-to-order machines for widely differing
industries-machines that could be produced from the same materials and many
of the same types of metal-working and -shaping machinery-offered the poten­
tial for exploiting the economies of scope. In this type of production German
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manufacturers excelled, but few American machinery companies followed the
German example. Between these two extremes were the makers of volume­
produced, standardized machinery for industrial uses. Although their initial cost
advantages were based more on scale than scope, such American firms often
did find opportunities to diversify into related products.

For such enterprises the possibility of exploiting the economies of scope
through diversification usually came in one of four ways: (1) by making fuller
use of a firm's existing marketing organizations, as did the food companies; (2)
by exploiting the new basic innovations in energy-producing machinery-the
internal combustion engine and electricity-which permitted the building of
machines for many markets powered by the same energy source; (3) by building
component systems that could become integral parts of larger machines (for
example, braking and ignition systems for a wide variety of vehicles, and sys­
tems which generated, transmitted, or used electric power); and (4) by applying
the knowledge of physics, mechanics, and other scientific fields in the devel­
oping of products and processes. This fourth factor came into play only in the
electrical and electronics industries. Only there did new-product development
become an instrument of growth to the extent that it did at Du Pont and the
other industrial chemical companies.

Because the continuing growth of machinery firms in the United States came
more from enhancing economies of scale than from economies of scope that
encouraged new product development, there was less turnover among the
leading corporations in machinery than in chemicals. Nevertheless, the turnover
was substantial, and as in chemicals it reflected the coming of fundamental
innovations. The extraordinary expansion of motor-vehicle production, the
coming of volume-produced airplanes, and the development of new electronic
equipment brought new firms into the top ranks. At the same time, shipbuilders
and those producing locomotives and other railroad equipment dropped off. Of
the fifty-nine machinery firms on the 1948 list of the top two hundred, twenty­
seven had been on the 1917 list. The listings of the major firms (see Appendix
A.4) do not fully reflect these changes, as most of the leaders in the automobile
industry had reached the top two hundred by 1917, and those in electronics did
not achieve the necessary size until after 1948.

Of the thirteen firms in transportation machinery which moved on to the list
of the two hundred top industrials between 1917 and 1948, six were aircraft
companies (only one of which had achieved that rank by 1930), three produced
trucks, and four were makers of parts and accessories. All three of the new­
comers in electrical machinery began as producers of radios. 2 Of the eleven
newcomers in nonelectrical machinery, five served industries whose growth
was based on the internal combustion engine: two of these (National Supply
and Dresser Industries) were makers of oil machinery; one (Timken Roller
Bearing) made roller bearings; another (Caterpillar) specialized in tractor and
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earth-moving equipment; and the fifth, International Combustion Engineering,
makers of automatic stokers and power-plant equipment, was one of the few
mergers carried out among the thirty-five firms. A sixth newcomer was a
specialized machinery company, Food Machinery & Chemical Corporation,
which had originated as a merger of several food-processing-machinery firms
in the 1928-1930 period. Only the seventh, Sperry Gyroscope, was based on
the cominercialization of an important recent innovation. Those makers of non­
electrical machinery that dropped off the list included four in shipbuilding, four
in railroad equipment, and two in machine tools, all producers of older items
using processes that had few opportunities for extensive exploitation of the
economies of scale or scope and whose markets were declining.

Nonelectrical Machinery

The global dominance of American machinery makers using the American
system of manufacturing came first in nonelectrical machinery (Group 35; see
Appendixes A.I-A. 4).

THE PLAYERS SELECTED

The mass producers of sewing, office, and agricultural machinery (Appendixes
A.I-A.4) for a multitude of customers led the way. Those entrepreneurs who
first invested in factories large enough to reap the cost advantages of scale,
who set up national and international distribution networks, and who recruited
the necessary managerial teams long continued to enjoy first-mover advantages
throughout the world. Singer Sewing Machine, headed by Edward Clark, com­
pleted its investment in the mass-production processes at its Elizabethport,
New Jersey, plant in the early 1880s and in its international sales organization
soon thereafter. 3 By the end of the decade its two factories, the one at Eliza­
bethport and another in Scotland near Glasgow, each with a capacity of ten
thousand machines a week, were producing close to 75% of the world's sewing
machines.

In office machinery the mass production of typewriters came first. Because
the production processes and the product were relatively simple, the pioneer,
Remington Typewriter Company, was quickly followed by others-by such
firms as Underwood, Densmore, Smith Premier, and Yost, all of which built
comparable selling organizations to market the output of their factories. In 1901
Remington engineered a merger with all but Underwood to control 75% of the
industry's U. S. capacity and then rationalized that sector of the industry. In that
same year John T. Underwood, who had acquired patents that greatly improved
performance, began to build what became "the largest and most complete
typewriter factory in existence." In typewriters, therefore, first-mover invest­
ments followed an industry-wide merger. In cash registers, adding machines,
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and copying machines, on the other hand, a single first mover continued to
dominate more in the fashion of Singer Sewing Machine-John H. Patterson's
l~ational Cash Register, William S. Burroughs's adding-machine company, and
A. B. Dick and Company in mimeograph machines. The one other office­
machinery firm listed (see Appendix A.4) was a merger of three firms with
complementary rather than competing products-punch cards, weighing
scales, dial time recorders, and card-type time recorders. After its formation
in 1911 the Computing-Tabulating-Recording Company shaped its constituent
companies' marketing organizations and increased its managerial staff. A first
mover in its products, it changed its name in 1924 to International Business
Machines. 4

In agricultural machinery the story followed closely that of typewriters. Sev­
eral pioneers developed rather complex harvesters and reapers which, though
expensive and therefore requiring consumer credit, greatly reduced farmers'
costs in the long term. By dramatically extending the area that one family could
cultivate, the new machines transformed the production of wheat, oats, and
other grains. McCormick Harvesting Machine became the industry's leader
after 1880, when Cyrus McCormick fired his conservative brother, Leander,
as superintendent and replaced him with a manager who had been trained in
arsenals and sewing-machine factories. Production rose rapidly to thirty thou­
sand machines in 1881, then to sixty thousand machines annually by the middle
of the decade. 5 At the same time Cyrus (who died in 1884) and his son expanded
their marketing organization of franchised dealers supported by a network of
branch offices. A small number of pioneers quickly followed suit, though only
one-the Deering Manufacturing Company-made investments comparable to
those at McCormick. The resulting intensification of competition led
McCormick and Deering and three smaller firms, following several attempts to
control price and production through trade associations, to combine in 1902.
That merger, which formed the International Harvester Company and was
financed by the house of Morgan, was actually initiated by Elbert Gary of the
United States Steel Corporation. Gary acted because McCormick had proposed
to follow Deering, which had integrated backward into the production of steel,
thus increasing the nation's steel capacity. Gary defused the threat by bringing
together the McCormicks and the Deerings. 6

Once formed, the new combination, International Harvester, was slow to
centralize administration and rationalize operations: but in 1908 it both enlarged
its overseas investments and utilized more fully its personnel and facilities,
particularly its marketing organization, in order to expand its product line. Thus
International Harvester moved into the production of plows, spreaders, and
other agricultural equipment. The existing producers of those products,
including John Deere, Moline Plow, J. I. Case, Advance Rumley, and Emerson
Brantingham, had built sizable plants and marketing organizations in the 1880s
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and 1890s. For many years these companies had attempted, always unsuc­
cessfully, to control price and output through the Northwest Plow Manufac­
turers' Association. After a fruitless attempt to form an industry-wide combi­
nation in 1901, they settled down to competing functionally and strategically for
market share. As International Harvester moved into their markets, they in
tum added harvesters and reapers to their lines, thus using their marketing
organizations more fully. 7

In the volume production of standardized industrial machinery the story was
much the same as it was in mass-produced sewing, office, and agricultural
machines. Otis Elevator was the first worldwide producer of its product. Bab­
cock & Wilco~, partially financed with the profits of Singer Sewing Machine,
became an international leader in the volume production of boilers and other
steam-power-plant equipment. Fairbanks, Morse pioneered in mass-produced
gasoline and oil engines. 8 Link-Belt (ranked 218 among American manufacturers
in 1948) had achieved its dominant position early in the century in producing
conveyors and conveyor belts. About the same time, Crown Cork &Seal gained
a comparable place in the production of cork and bottle caps and the machinery
to make them. These first movers all followed up their initial investments in
production, distribution, and management by expanding their marketing orga­
nizations at home and establishing branch offices and facilities throughout the
world. To. support these sales organizations, Otis Elevator, Crown Cork &
Seal, and Westinghouse Air Brake had built plants abroad well before the out­
break of World War I, just as had Singer, National Cash Register, and Interna­
tional Harvester.

The mergers that did occur at the tum of the century in these industries
were responses to the evolutionary development of their technologies; that is,
they were mergers of pioneers which had simultaneously adopted and improved
similar production processes. One such merger was United Shoe Machinery.
Another was Worthington Pump & Machinery, a merger of seven firms of which
Worthington was the largest (for some years the merged company was called
International Steam Pump Company). Both had plants abroad before World War
I-the first with works in four countries, the second in five. Other mergers,
including Allis-Chalmers, American Radiator, 9 and Niles-Bernet-Pond, brought
together only two or three major compa~ies. Except for Niles-Bemet-Pond,
these firms centralized administration, rationalized production, and created
international distributing organizations. Of these, American Radiator had con­
structed plants in Britain, France, Germany, Austria, and Italy by 1914. And
as might be expected, Niles-Bemet-Pond never became a first mover. The
mergers that occurred in Group 35 industries after the turn-of-the-century
merger movement were not horizontal combinations of competing firms.
Instead, they were mergers comparable to those being carried out at the same
time by producers of branded, packaged foods and consumer chemicals for the
same reason-to exploit further the economies of scope.
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Until the Great Depression these machinery makers expanded their mar­
keting and distribution networks at home and abroad. In the United States,
agricultural-machinery makers continued to use franchised dealers, supported
by their wholesale organizations, to sell their products at retail, while the pro­
ducers of sewing machines and typewriters continued, even after the coming
of the automobile, to market through their own retail outlets. In 1935, 68.4%
of agricultural machinery in the United States was distributed through company­
owned wholesaler networks. Another 4.3% went directly to industrial cus­
tomers, but only 1.5% was marketed through company retail outlets. 10 In
sewing machines, by contrast, 72% of the dollar sales were made through
company-owned intermediaries in 1935, with the lion's share transacted in retail
stores. Another 10% went directly to industrial users. By then the producers
of office equipment relied less on their own retail outlets. 11 In 1939, 51.2% of
office equipment was distributed through wholesaler networks owned by the
companies, 24.2% more through their own retail stores, and another 14.8%
directly to industrial users. The sewing-machine and office-machinery indus­
tries had by far the largest total marketing expenses per dollar of net sales
among manufacturing industries in the United States (see Figure 6). Of this
selling expense, only a very small proportion was spent on advertising. The
rest was accounted for by the enterprises' marketing services and facilities,
particularly their retail networks.

The makers of standardized industrial machinery, like the makers of sewing
machines, office equipment, and farm implements, relied on their own whole­
saling organizations, but they sold much more of their output directly to cus­
tomers. In 1935, 68.5% of heavy construction machinery went directly to in­
dustrial users and only 17.9% was handled by the companies' wholesale net­
works. On the other hand, firms in industries that supplied a large number of
contractors and manufacturers with a wide variety of specialized products (such
as pumps and compressors) sold more of their products through manufacturers'
agents and other commercial intermediaries. An examination of concentration
ratios in these industries, as in other American industries, indicates a rough
correlation between the degree of concentration and the amount of their pro­
duction that was distributed through their own marketing organizations. In 1935
the eight largest firms in the sewing-machine industry accounted for 90% of
the U. S. output, and the eight largest in typewriters for 99%. The 1935 data
are not available on other industries, but in 1947 the eight largest firms in
tractors produced 88% of the U.S. output and in steam turbines 97%. All of
these had invested heavily in marketing organizations.

CONTINUING GROWTH THROUGH EXPANSION ABROAD

These makers of nonelectrical machinery (Group 35) spearheaded the American
manufacturing invasion of Europe at the tum of the century. Of the forty-one
American firms that Mira Wilkins has identified as operating two or more plants
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abroad in 1914, almost half, or nineteen, were machinery makers. Fifteen of
these were on the list of the top two hundred in 1917, and two more, Chicago
Pneumatic Tool and Mergenthaler Linotype, were close to the top. 12 (In addi­
tion, Burroughs Adding Machine had one plant in England.) Of these nineteen
machinery firms all but three (Ford, General Electric, and Westinghouse)
belonged to Group 35. Other Group 35 companies, including Remington Type­
writer, Underwood Typewriter, and Computing-Tabulating-Recording, did n9t
build plants abroad, but relied instead on their strong marketing organizations
to continue to dominate the European market. 13

In establishing production facilities abroad the machinery firms usually
invested in a smaller number of plants than did the producers of branded,
packaged products, because the optimal size of plants was much greater. Some,
like Singer, built a single work to serve their many markets. Others, like
American Radiator and Worthington Pump (International Steam Pump), had
more factories. For all, when to build overseas plants, and where, depended
on a calculation that related optimal size to the existing and potential market,
transportation costs~ availability of supplies and of an experienced work force,
and tariffs and cross-boundary regulations. Governmental regulations were
important factors in establishing works in France and especially in Russia.
Tariffs and other government policies encouraged both Singer and International
Harvester to build, in addition to their major European works, a factory in
Russia-Singer in 1904 and International Harvester in 1910.

The two largest integrated commercial enterprises in imperial Russia in 1914
were Singer Sewing Machine and International Harvester, a fact that empha­
sizes the global reach of American machinery firms. By then Singer was pro­
ducing and distributing 679,000 machines annually in Russia with a work force
of over 2,500 wage earners and 300 salaried employees in Moscow and with a
sales force of 27,439 whose travels took them to outennost Siberia. 14 Har­
vester's 2,000 workers in Moscow produced machines that sold through a
network of branch offices in eleven cities that "encompassed about 80% of the
farm implement dealers in Russia. "15

The dominance of American machinery firms in Europe testifies to the market
power acquired by the first movers who exploited the competitive advantages
of scale in production and built extensive product-specific sales organizations in
marketing and distribution. Their power was comparable to the domination of
German dye and other organic·chemical companies in the United States before
World War I, resulting from their exploitation of economies of scope and the
effectiveness of their marketing organizations. Few of the American machines
were fully, or even partially, protected by patents. German manufacturers, for
example, produced and sold. sewing machines; typewriters, cash registers,
adding machines, and other office machinery; harvesters, tractors, and other
agricultural machinery; and elevators, pumps, heating equipment, and printing
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presses-all quite similar in design to those manufactured by American firms.
Neither tariffs and other governmental regulations nor special relationships with
bankers or members of the industrial elite can account for the American
machinery companies' dominant and long-standing market share in Germany,
as documented by Fritz Blaich in Amerikanische Firmen in Deutschland, 1890­
1914 (see Chapter 11). Nor do such factors account for the comparable domi­
nance of these firms in Great Britain, as noted by Mira Wilkins (see my Chapters
7 and 9). Surely patents, government regulations, banking ties, and personal
and political relationships favored German and British companies in their own
nations over the invaders from abroad.

The American machinery companies successfully "invaded" Europe because
so few European enterprises were able to produce better-performing machines
at comparable prices and to provide the necessary marketing services of dem­
onstration, installation, after-sales repair and service, and consumer credit.
Precisely because the market power of these American firms was based on
such functional supremacy, they rarely felt the need to enter into agreements
with European competitors either before or after World War I, unlike the leading
American firms in oil, glass, chemicals, nonferrous metals and other materials,
and electrical machinery.

The Group 35 machinery firms continued to expand their activities abroad
after World War I, although they lost their properties in Russia and in a few
cases in Germany and central Europe-where even the plants that were not
lost were usually returned damaged or in ill repair. For most of these firms,
overseas expansion continued until the depression. Those with plants enlarged
them, often adding new units. Others, such as Remington Typewriter, Inter­
national Business Machines, and Timken Roller Bearing, built their first man­
ufacturing plants in Europe in these postwar years. This investment continued
(see Tables 14 and 15), and in the 1920s, as might be expected, an increasing
number of subsidiaries were established in Europe by companies in the more
rapidly growing machinery groups-transportation equipment and electrical and
electronic machinery.

GROWTH THROUGH DIVERSIFICATION

Very few companies listed in Group 35 (Appendixes A.2 and A.3) diversified
as extensively as did the leading chemical firms and many large food firms. Most
of them, however, came to produce closely related products for closely related
markets. The leading maker of mining machinery, Ingersoll-Rand, made
engines, pumps, and air-moving equipment, all essential to the operation of
mines. Babcock & Wilcox produced boiler plate and air-moving equipment in
addition to boilers. Fairbanks, Morse & Company manufactured electric
engines along with steam and gasoline engines.

Those few that went beyond producing a full line for closely related markets
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followed three of the four patterns of diversification described at the beginning
of this chapter: using their marketing organizations more effectively; developing
new products based on recently invented gasoline and electric motors and
engines; combining the mechanical parts and accessories that their factories
produced into systems for a wide variety of end users. But these Group 35
companies relied much less than manufacturers of electrical equipment on the
fourth route to diversification, that of exploiting the opportunities of scope in
research and development.

Diversification at Remington Rand, Underwood Typewriter, International
Business Machines, and the Food Machinery Corporation resulted from a
desire to use more fully their respective marketing organizations. They did so
primarily by merger and acquisition. Remington Rand was a 1927 merger that
brought together Remington Typewriter, Rand Cardex Bureau, Dalton Adding
Machine, and two smaller business-machine companies; all of these firms made
products that could be sold to much the same customers through the same
channels. Further diversification in the 1930s, following the development of
copying machines, business accounting forms, and stationery, led to several
acquisitions. In 1928 Underwood Typewriter created a combination similar to
Remington Rand's by expanding its line to include cash registers and calculating
machines. IBM, in contrast, did little to enlarge its line of business machines.
Only in 1939 did it challenge Remington directly by entering the electric-type­
writer business through the purchase of Electromatic Typewriters. The Food
Machinery Corporation (FMC), a 1928 merger of producers of spray pumps,
acquired producers of equipment for canning, handling citrus fruits, and other
related processes in the 1930s. By 1943 the firm, already planning for the post­
World War II years, purchased the producers of insecticides and fungicides
already used in the company's spray pumps. After the war it grew rapidly
through both acquisition and direct investment in other agricultural and indus­
trial chemical businesses. In the utilization of marketing skills, these four com­
panies moved into existing businesses rather than developing new ones. This
was also true of International Combustion Engineering, which took on products
that fitted existing resources in both production and marketing. 16

More significant to overall industrial growth was diversification that exploited
economies of scope in production through development of new product lines
serving a variety of markets. Here expansion came mostly through direct
investment rather than acquisition. At Allis-Chalmers and International Har­
vester, the oldest diversifiers among the nonelectrical machinery makers, two
basic innovations-electricity and internal combustion engines-provided the
impetus for getting into new products.

Allis-Chalmers was a 1901 merger of a maker of lumbering equipment and
two producers of mining machinery (one of which, Fraser & Chalmers, was the
nation's largest). In 1905 the Allis-Chalmers senior executives decided to use
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the foundries, presses, and other equipment in their much enlarged Milwaukee
works to produce steam turbines. In 1913, in order to exploit economies of
scope more effectively, the company closed its Chicago and Scranton works,
moving personnel and some facilities to Milwaukee. (Germany's Deutsche
Bank, which had helped to finance the initial merger and later expansion and
rationalization may have influenced the strategy, for the German machinery
firms had made good use of just such economies of scope in production-see
Chapter 12.) Because the major electrical manufacturers, General Electric and
Westinghouse, sold their turbines and dynamos as parts of larger systems for
the generation and distribution of electric power, Allis-Chalmers, its historians
note, "had no alternative but to enter electrical manufacturing." It was soon
the third largest producer of electrical equipment in the United States. At the
same time it developed a line of gasoline-powered engines to drive the machines
it made and also to be sold separately. In the 1920s, as the company expanded
its investment in flour-milling and mining machinery in addition to turbines and
gasoline engines, it also began to use its know-how and facilities to build gaso­
line-powered tractors and then other agricultural machinery. By the mid-1930s
its integrated Tractor Division, which had set up a marketing organization, was
bringing in more than 50% of the company's net income. Allis-Chalmers had
become the third largest producer of agricultural equipment in the United
States. That enterprise used its facilities and the skills of its personnel so
effectively that it was able to challenge successfully the first movers in the two
established oligopolies it had entered. 17

The International Harvester story parallels that of Allis-Chalmers. As it
embarked on a full line of plows, manure spreaders, and cream separators in
order to utilize its marketing organization, it also developed a gasoline-powered
tractor. The reason, according to Harvester's 1907 Annual Report, was to
"obtain the best results from the selling organization and to bring each manu­
facturing plant to its highest state of efficiency and productiveness." Actually,
the company did not move into volume production of tractors until the outbreak
of the war in Europe; but by 1918 it was the largest producer of tractors in the
nation, with about 20% of the market. In that year, however, Henry Ford
decided to invest in tractor-producing facilities that exploited the cost advan­
tages of scale just as he had done with the Model T. By 1920 the Ford company,
with its high-volume throughput, was already producing 33% of all tractors
made in the United States, while Harvester's share had dropped to 14%. By
1923 Ford had captured a whopping market share of 76% to Harvester's 9%.
Only five years later, however, Ford closed down its tractor production in the
United States, giving Harvester an instant gain in market share. In 1928 it made
60% of the tractors produced in the nation. 18

The primary reason for Ford's withdrawal was that, although the company
was able to mass-produce, it failed to mass-distribute; or, more correctly, it
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failed to make the essential product-specific investment required to market
tractors. Henry Ford insisted that his tractors be sold through his existing
automobile-dealer network. These dealers were unable to provide either effec­
tive after-sales maintenance and repair or consumer credit. Nor did they have
the intimate knowledge of the farmer's specialized needs that the Harvester
sales force had acquired. Nor, again, were they able to provide information
concerning customer needs to the company's design and production depart­
ments-information that Harvester used so effectively in the development of
its multipurpose Farmall in the early 1920s, a machine that quickly outper­
formed the Ford tractor. At the end of the decade, as the worsening depression
in agriculture reduced demand and led to the underutilization of the personnel
and facilities producing Harvester's agricultural equipment, that company
turned to manufacturing trucks and earth-moving and other construction
machinery-a move that, in turn, required the creation of a new marketing
organization. 19

Then in 1944 the senior executives of Harvester reorganized the company,
setting up three new autonomous divisions-Motor Truck, Industrial Power,
and Steel-each with its own marketing organization. (The Steel Division oper­
ated the works inherited from the old Deering Company, which had integrated
backward before the 1902 merger that established International Harvester.)
Harvester's Farm Tractor, Farm Implement, and Fiber & Twine Divisions
continued to sell through a single, long-established, marketing organization. By
the early 1940s comparable structural reorganization-the adoption of the mul­
tidivisional form-also followed product diversification at Allis-Chalmers, Rem­
ington Rand, and the Food Machinery Corporation, as it did at Sperry and
Worthington. 2o All the other firms in Group 35 (Appendix A.3) retained their
centralized, functionally departmentalized structure.

Worthington Pump and the Sperry Corporation provided examples of the
third way to diversify, that is, by integrating their many products into a variety
of systems. Worthington, the nation's largest producer of pumps, had devel­
oped a full line of steam and gasoline-pumping equipment, and also compres­
sors, generators, and meters. In the 1920s it began to combine these machines
into systems for transferring water and heat (and later into air-conditioning
equipment). It also produced extensive water-treatment and sewage-treatment
systems. Sperry, whose founder invented the modern gyroscope, grew with
the aircraft industry and expanded rapidly to meet the demands of World War
II. During the war it made navigational equipment and aircraft instrumentation,
and then it developed fire-control and other integrated mechanisms for the
Navy's ships and planes, and searchlights and landing-control systems for air­
ports. As the war came to a close, Sperry, either through acquisition or direct
investment, expanded into precision instruments, motors, and generators that
were integrated into peacetime systems of hydraulic transmission and electrical
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and magnetic control. In both companies the placing and reworking of many
products into an integrated system, often for new uses, stimulated the devel­
opment of new or greatly improved parts used within that system. 21

Transportation Equipment

If the internal combustion engine transformed the agricultural-machinery
industry, it revolutionized the production and distribution of transportation
equipment (Group 37; see Appendixes A.1-A.4). Its coming accounts for one
of the few significant sets of turnovers among the two hundred largest industrial
enterprises. The assets of makers of automobiles and allied products rapidly
increased, while those of producers of the older transportation equipment­
ships, locomotives, and other railroad machinery-grew at a much slower rate.
Almost overnight the automobile industry became the largest in the nation. By
1925 it ranked first in wages paid, in cost of materials, in value added by
manufacturing, and in the value of product-and third in the number of wage
earners (in 1935 it was first in wage earners too). By 1929 American manufac­
turers were making 85% of the automobiles produced in the world. 22 As the
industry grew, the makers of specialized vehicles and automotive parts and
accessories also joined the top two hundred. Shipbuilders and railroad-equip­
ment manufacturers continued to drop off that list.

THE PLAYERS SELECTED

The central story in the growth of the American automobile industry before
World War II is, of course, that of Henry Ford-his achievements as a first
mover and then his failure to maintain the organizational capabilities of his
enterprise. Ford was the quintessential first mover. His investment in produc­
tion facilities-the HigWand Park works in Detroit-became the symbol of
modern mass production and the exploitation of economies of scale. Ford's
completion, in the spring of 1914, of the moving assembly line quickly reduced
labor time in the production of the Model T from 12.5 hours to 1.5 hours. At
the same time, Ford built an international distributing and marketing network
which included the industry's first branch assembly plants. He recruited able
managers to operate the production facilities, to organize and administer the
marketing effort, and to handle the financing of growth. As volume soared,
prices dropped. In 1921 the price of a Model T ran between $440 and $455,
much lower than that of its closest competitor. At the same time Ford was
paying the nation's highest wages. By then he had amassed an enormous per­
sonal fortune in an even shorter time than had those earlier beneficiaries of the
economies of throughput, Andrew Carnegie and John D. Rockefeller. 23

By 1921, when the Ford Motor Company accounted for 55.7% of the pas­
senger cars produced in the United States, the major players in the new
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industry had been selected. At that time Ford still concentrated wholly on the
low-price market and completely dominated it. The other eight producers of
automobiles listed in the top two hundred in 1917 competed in the middle and
upper price ranges. Two more appeared on the 1930 list (Appendix A.4). One,
the Nash Motor Company, had been formed in 1916 by Charles W. Nash, a
former chief operating executive at General Motors. The other, the Hudson
Motor Car Co., organized by Roy Chapin in 1909, moved onto the list because
it first commercialized one of the industry's major innovations-the closed-body
car. 24

In 1921 General Motors, with only 12.3% of the market, was Ford's major
competitor. Formed in 1908 by William C. Durant, the creator of the Buick
Motor Company (which in that year was the largest producer of cars in the
country), General Motors was the industry's first successful merger. Indeed,
it was one of the very few carried out in the industry. For Durant, the purpose
of merger was not to restrict production but rather to consolidate facilities in
order to achieve greater output. His overly opti~istic attitude and his failure to
integrate his properties rationally, create a corporate office, and develop cor­
porate capabilities brought General Motors into financial difficulties as soon as
demand fell off, as it did first in 1910. In that year Durant sought the assistance
of the venerable banking house of Lee, Higginson. He received comparable
financial assistance in 1917 and again in 1920, both times from the Du Pont
Company.

After the third financial fiasco the executives of the Du Pont Company
appointed Pierre S. du Pont to take Durant's place as president. Du Pont and
his protege, Alfred P. Sloan, Jr., reorganized Durant's hodgepodge of operating
units into a carefully coordinated multidivisional enterprise consisting of auton­
omous divisions that made cars, trucks, other commercial vehicles, and parts
and accessories, each with its own production and distribution organization.
Each of the five passenger-car divisions sold in a different price market. Keenly
aware of the cost advantage of maintaining operations at minimum efficient
scale, Sloan and his associates based production schedules, the hiring of
workers, the purchasing of supplies-and even pricing-on annual forecasts.
Production scheduling and daily throughput were more precisely calibrated to
market demand by using monthly reports of new car registrations, which gave
a continuous, accurate picture not only of General Motors' market share but
also of that of each of its competitors. Sloan realized that automobile marketing
had changed from selling customers their first car to selling them a replacement
for the one they already owned-that is, he realized that trading had become
an integral part of selling. General Motors concentrated on improving the style,
comfort, and performance of its many different models. Sloan also cultivated
good relationships with the franchised dealers who retailed the company's prod­
uctS. 25



Expanding Organizational Capabilities: Machinery 207

In the meantime Henry Ford was dissipating his first-mover advantages by
destroying the capabilities of his managerial hierarchy. After 1919, when he
bought out his partners, the Dodge brothers, he began to fire his most com­
petent managers. Both his production chief, William Knudsen, and his sales
head, Norval Hawkins, immediately took over the same posts at General
Motors. In the recession of 1921 Ford demoralized his dealers by forcing cars
on them after a temporary collapse in demand. From 1921 on, Ford attempted
to administer his empire personally. 26

The result was disastrous. He continued to make and produce much the
same car in much the same manner. By 1925 Ford's share of the total number
of passenger vehicles sold had dropped to 40%, and that of General Motors
had risen to 20%. In 1927 Ford finally replaced the Model T with the Model A,
a change that took a year to carry out. By 1929 Ford's share had fallen farther
to 31.3%, and that of General Motors had risen to 32.3%. The Chrysler Cor­
poration had 8.2%.

In 1928 Chrysler became the "Big Two's" most effective challenger. Walter
P. Chrysler, who had acquired Dodge in order to get its plant and dealer net­
work, introduced a new low-price car-the Plymouth-to compete with Ford
and Chevrolet. In 1929 the next four largest automobile manufacturers­
Hudson, Nash, Studebaker, and Packard-together accounted for a total of
12.8% of the market.

The depression years of the 1930s brought another transformation. The
sharp drop in demand severely hurt the smaller, medium-price producers; for,
as volume dropped, unit costs rose and profits disappeared. For example, at
General Motors in 1933, 73% of the passenger-car output and 87% of the profits
came from its low-price, high-volume Chevrolet division. 27 By utilizing econ­
omies of scope, particularly by using many of the same parts and accessories
in all five divisions, General Motors was able to reduce the cost of its middle­
priced cars. Chrysler was able to maintain its position by using the same
strategy, for it had begun in 1929 to mass-produce its low-priced Plymouth and
had also developed a full line, including the middle-priced Dodge, DeSoto, and
Chrysler. Moreover, the Chrysler company, which had not integrated back­
ward, was able throughout the depression to obtain parts, accessories, and
bodies cheaply from outside suppliers. But the smaller automobile makers
never fully recovered from the depression. 28 Soon after World War II all the
independent middle-priced producers abandoned the production of automobiles,
except for Willys-Overland, which had developed and mass-produced the basic
military vehicle-the Jeep-the civilian version of which became the mainstay
of American Motors.

Indeed, in the 1930s only two of the three producers of low-priced cars,
General Motors and Chrysler, had been able to maintain a throughput large
enough to remain profitable. Ford's drop in market share and profits was
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striking. By 1940 its share of passenger vehicles sold had fallen to 18.9%, well
below Chrysler's 23.7% and far below General Motors' 47.5%. In the decade
from 1927 to 1937, according to the Federal Trade Commission, Ford had a
net loss of $15.9 million and a reduction in the surplus balance of another $85.6
million. In that same decade General Motors' net profits after taxes were just
under $2 billion ($1,905.6 million). This difference of more than $2 billion in
after-tax profits emphasizes the value of strong management and carefully
thought-out administrative procedures in competing for market share and
profits. For in these years Henry Ford, assisted by his son and a tiny handful
of executives, continued to manage personally his huge industrial empire.

Moreover, Ford was the world's most integrated automobile company. To
be sure of constant, tightly scheduled flows of materials through his huge
plants-the first at Highland Park and then the River Rouge works-and thus
to enhance the economies of scale, Ford made a massive investment in the
production of steel and glass, parts and accessories. Therefore, as output
declined, unit costs rose much more rapidly than did those of his competitors.
Ford's integration was primarily within the plant. At General Motors the goal
was to assure the supply of parts and accessories produced by separate and
geographically distant units. Pierre du Pont and Sloan added almost no parts
and accessories divisions to those acquired by Durant. Their policy, one of
insurance, was to have full control over only 33% of the parts and accessories
required by the automobile, truck, and other vehicle-producing divisions. 29 The
Chrysler Corporation, on the other hand, did not attempt to integrate backward
until after World War II, when pent-up demand and scarcity of supplies caused
it to acquire an assured source of supply, Briggs Manufacturing. By using
differing strategies of vertical integration both General Motors and Chrysler
paid a far smaller price than Ford for operating at reduced capacity.

EXPANSION ABROAD

Direct investment abroad by American automobile manufacturers came swiftly
and grew to greater value than that of any other American industry. First at
home and then abroad, the establishment of sales organizations was quickly
followed by the building of branch assembly plants. Ford was the first to build
plants close to markets to assemble the final product in order to reduce trans­
portation costs and at the same time assure continuing economies of throughput
in large domestic fabricating plants and those producing engines, bodies, and
other major components. By August 1913, when Ford began to experiment
with the moving assembly line in Detroit, his company already had thirteen
assembly plants operating in the United States and one in Manchester, Eng­
land. 30 General Motors began to build assembly plants overseas after World
War I. By 1929 six other American companies had comparable final assembly
plants abroad. 31
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The management of General Motors, partly in order to increase capacity and
stay in closer touch with the needs of the major foreign markets, but primarily
to get under increasingly high tariffs, decided in the mid-1920s to go beyond
assembly plants and to purchase existing, integrated, overseas enterprises. In
1925 the company obtained Vauxhall, a British producer of trucks and medium­
sized cars, and in 1929 it purchased Adam Opel, Germany's largest producer
of passenger cars. By 1937 General Motors exported 180,000 vehicles (nor­
mally assembled abroad) and manufactured 188,000 more abroad. By then it
had assembly plants in Belgium, Sweden, Denmark, Spain, Egypt, Brazil,
Argentina, Uruguay, Australia, New Zealand, India, Canada, South Africa, Java,
China, and Japan. Ford, by contrast, relied wholly on direct investment, not
acquisition, and by the 1930s had plants in several European and South Amer­
ican countries, as well as in Canada, Australia, India, the Union of South Africa,
and Japan. Nevertheless, because of Henry Ford's dismantling of his firm's
organizational capabilities, the company's performance abroad was almost as
disastrous as it was at home. (The details of this story are told in Chapters 9
and 13.) As early as 1923, 54% of all cars exported to foreign markets were
made in the United States, as compared with 11% made in France, 2% in
Britain, and 2% in Germany. And five years later, in 1928, these figures read:
72% American, 6% French, 5% British, and 1% German. In the next year
total automobile production in the United States was 4,359,000 as compared
with 210,000 in France, 212,000 in Great Britain, 90,000 in Germany, and
24,000 in Japan. All but 350 of the cars in Japan were assembled by Ford
and General Motors. In all five countries American firms were leaders. Given
such market power, American automobile makers had no need to enter into
market-sharing or price-setting agreements with competitors at home or
abroad. 32

GROWTH THROUGH DIVERSIFICATION

Precisely because the growth of the leading enterprises in the new transpor­
tation industries was based on the organizational capabilities developed in
exploiting the economies of scale, these enterprises made little attempt to
utilize the economies of scope. They grew far more by moving into distant
geographical markets than into related product markets. Not only did the units
of production concentrate wholly on mass-producing and mass-distributing
motor vehicles, but, with the exception of General Motors, they made only
minimal investments in research and development. This was also true of the
older firms in Group 37-the builders of ships and railroad equipment. In 1931,
according to David Mowery, the research intensity (scientists and engineers in
laboratories per thousand employees) of the machinery makers in Group 35
was 1.68 and that of the makers of transportation equipment in Group 37 was
1.28, making them eighth and tenth in ranking-far behind chemicals, petro-
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leum, electrical machinery, and rubber, and even below stone, glass, and clay;
instruments; and metals. 33 As process and product in the auto industry became
perfected and world domination followed, research investment seemed almost
superfluous.

Indeed, Henry Ford was certain that the Model T and its manufacturing
processes would last for a generation. Nevertheless, Ford did attempt in the
1920s to develop an all-metal, trimotor airplane, as well as a mass-produced
tractor. He was as unsuccessful with airplanes as he was with tractors. He
failed largely because his enterprise had been unable to acquire the organiza­
tional capabilities necessary to develop and sell these nonautomotive prod­
uctS. 34

Among the Group 37 companies listed in the top two hundred (Appendixes
A.1-A.3) there were only three successful diversifiers. One was General
Motors. The other two were producers of parts and accessories-Borg-Warner
and Bendix. Bendix Aviation enjoyed great growth, producing for the new
aviation industry. Borg-Warner relied for its initial growth on replacement sales
in the older motor-vehicle industry.35 Both firms were mergers of companies
with complementary lines.

Borg-Warner was a 1929 merger of single-product firms producing clutches
(Borg), gears and transmissions (Warner), axles, and carburetors. After the
merger it acquired makers of radiators, springs, chains, sprockets, heat­
exchange elements, fuel pumps used in motor vehicles of all types, and also
industrial and agricultural machinery. In 1930 Borg-Warner began to manufac­
ture household appliances, heaters, and other consumer products that con­
tained elements already produced by the company. By 1948 only· 50% of its
business was in automotive parts and equipment, and 30% was in household
appliances. To assure a steady flow of specialized steels and other materials for
its diversified lines during the immediate postwar years, it integrated backward,
purchasing three specialty steelmakers, including United States Pressed Steel.

The Bendix Corporation started in the automotive industry. A maker of
automobile ignition and braking systems, it produced the first reliable four­
wheel-brake system. Then, after 1928, it took the name of Bendix Aviation and
entered that industry. Through merger and acquisition it began to produce
landing gears, propellers, emission systems, and navigational equipment. It
also turned to making generators and carburetors for the new aviation industry.
And it continued to manufacture products for automotive and then for industrial
markets.

Bendix and Borg-Warner not only competed with each other but with the
parts and accessory division of General Motors and with several smaller sup­
pliers to the automobile, aircraft, and allied industries. They too soon adopted
the multidivisional structure in which General Motors had pioneered.

In the 1930s General Motors began to diversify. That strategy had its seeds
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in the 1920s, for Pierre du Pont and Alfred Sloan, unlike the other automobile
makers, believed in the value of research, particularly for product improve­
ment. 36 They placed Charles F. Kettering, the inventor of the self-starter, in
charge of a sizable research and development organization. After forming the
General Technical Committee they integrated its work with that of the corpo­
ration's operating divisions. Kettering's team not only worked on short-term
projects, such as improving brakes, transmissions, lubricants, and tires, but
also carried out long-term investigations into metallurgy and fuels. 37

Until the collapse of demand in the early 1930s, however, research at General
Motors concentrated almost wholly on improving automotive processes and
products. After 1929 Kettering's organization turned to investigating new prod­
ucts that might use the company's technical and managerial resources more
profitably. In 1930 it began to develop a diesel-powered railroad locomotive
that could be volume-produced. Production started in 1935. By 1938 manufac­
turing facilities of optimal size at LaGrange, Illinois, were completed. Within a
decade such product development had made the steam locomotive obsolete in
the United States-an impressive achievement. In 1929 the corporation
enlarged its commitment to the new aviation industry by obtaining full control
of the Allison Engineering Company, makers of aircraft engines, 40% of the
Fokker Aircraft Corporation, and 24% of Bendix Aviation. Allison, whose design
and production work used methods (as well as parts and facilities) similar to
those used in the automobile company, became a division of General Motors.

On the other hand, Bendix and Fokker, a maker of airframes, remained
autonomous operating subsidiaries. As Sloan later noted, "Our investments
were made as a means of maintaining direct contact with developments in
aviation." In 1933 Fokker became part of North American Aviation, in which
General Motors held 30% of the voting shares. During World War II its activities
greatly expanded. Because of the uncertain future of the airframe business and
because the production and distribution of airplanes (in contrast to airplane
engines) was so different from that of automobiles, the General Motors Exec­
utive Committee decided in 1943 that, at the war's end, the corporation would
withdraw from the production of complete airplanes, both military and com­
mercial. But it "should develop as complete a position in the manufacture of
accessories as its capacity and circumstances make possible." After the war,
overcapacity in the aircraft industry and the great, pent-up demand for auto­
mobiles caused General Motors to sell its interest in both Bendix and North
American. The need to use all available technical and managerial as well as
capital resources to meet the massive postwar demand for motor vehicles
dampened top management's enthusiasm for moving into more distantly related
products. 38

In contrast to the three diversifiers (General Motors, Borg-Warner, and
Bendix), the other Group 37 firms among the top two hundred continued to
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concentrate on a single line of products. White Motor, Mack Trucks, Fruehauf
Trailer, and Dana produced trucks or trailers primarily for the American market.
Briggs, a maker of automotive and truck bodies and parts, produced for smaller
manufacturers until World War II, and for Chrysler's Plymouth Division after
1929. Mter the war the demise of the makers of middle-priced cars, on the one
hand, and Chrysler's need for an assured supply to meet the demands of the
booming automobile market, on the other, led both firms to agree (in 1953) to
Chrysler's acquisition of Briggs. During the 1920s and early 1930s another
specialized firm, Electric-Auto-Lite, made a variety of starting motors, spark
plugs, batteries, and lamps, but they were all for the automobile market. This
company's growth was quite similar to that of its counterparts in Great Britain
and Germany. By 1940 the company was beginning to diversify by producing
parts and systems for aircraft, tractors, and marine engines. Mter World War
II it continued to diversify in the manner of Borg-Warner and Bendix.

The history of the leaders in Group 37 further emphasizes the difficulties of
exploiting the economies of scale and scope simultaneously. Firms whose orga­
nizational capabilities rested on mass-production of cars, buses, and small
trucks had few opportunities to use their skills and facilities in developing new
products for new markets. Only General Motors had a research staff experi­
enced enough and a corporate office aware and qualified enough to develop new
products at a time when its divisions were operating their plants at far below
minimal scale. Only those firms making parts and accessories that could be units
in an integrated system had the opportunity to produce new items and new
systems for a wide range of markets. Nevertheless, before World War II the
nature of the technology of production and that of the products themselves
deterred transportation-equipment firms from developing a systematic strategy
of growth through new-product development-a strategy comparable to that
adopted by Du Pont and other producers of industrial chemicals.

Electrical and Electronic Equipment

With the exception of General Electric (GE) and Westinghouse Electric and
their most notable offspring, the Radio Corporation of America (RCA), the
history of the volume producers of electrical products (Group 36; see Appen­
dixes A.I-A.4) follows closely that of the other American makers of light,
volume-produced, machinery in Groups 35 and 37.

THE PLAYERS SELECTED

Electric Storage Battery, Western Electric (the manufacturing arm of American
Telephone & Telegraph), Victor Talking Machine, and Columbia Graphophone
all produced, in a very small number of plants, a single line of products that
were distributed and sold through their own international marketing organiza-
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tions. By the end of the first decade of the new century they had built plants
abroad. Indeed, by 1914 Western Electric was operating eight factories over­
seas. 39 (The reason for this large number was that nearly all telephone systems
abroad were owned and operated by the state, and their managers insisted on
having telephone equipment produced in plants within their own national bound­
aries.)

These Group 36 firms differed from American global leaders in other
machinery industries in that they rarely had the field to themselves. They
competed for world markets with German companies and, in the case of phon­
ographs, with British firms during the interwar years. Because this global com­
petition differed from competition between single-line producers in the domestic
market, it will be reviewed in the histories of these British and German com­
petitors in Chapters 9, 12, and 14.

General Electric, Westinghouse Electric, and RCA, the American first
movers in modem electrical and electronic equipment, differed from the other
American machinery firms in that they were able to exploit to a much greater
extent the economies of scope, in addition to those of scale, and so to grow
through the development of new products. The electrical-equipment manufac­
turers exploited all four of the routes to diversification described earlier in this
chapter. They came into being by building machines for the production and use
of a basic new energy source, electricity. They quickly developed a broad line
of products for brand new markets. Because the generation, transmission, and
uses of electric power (and also light) required the installation of systems
involving a wide variety of parts and equipment, they became system builders. 40

Finally, improvement of product and process required complex technical and
scientific skills and a level of investment in. research and development that
remained second only to that of the chemical industry.

The first movers in the electrical-equipment industry took charge as quickly
as did those in motor vehicles. Just as Ford and General Motors had become
the two largest producers of automobiles in less than a decade after the auto­
mobile began to be sold commercially, so ten years after the opening of the
world's first central power station (Thomas Edison's Pearl Street station in
New York City in 1882), the two leading American electrical manufacturers
were General Electric and Westinghouse. General Electric was itself a merger
in 1892 of two of the three largest manufacturers, Thomson-Houston and
Edison General Electric. The two most powerful German first movers-Emil
Rathenau's Allgemeine Elektricitats Gesellschaft (AEG) and the Siemens fam­
ily's Siemens & Halske-came, through merger, to dominate European mar­
kets just after the tum of the century. The two American giants and the two
German firms remained the global oligopoly's Big Four until well after World
War II.

Three outstanding inventors in the field of electricity accomplished what
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inventors rarely do. They effectively commercialized their products and then
became first movers. Edison, George Westinghouse, and Elihu Thomson saw
to it that large-scale investments were made in production facilities; that the
necessary management teams to produce these products were recruited; and
that the necessary marketing organizations were established. The three, how­
ever, worked in different ways. Edison preferred to let others-notably, Henry
Villard and his young assistant, Samuel Insull-carry out the financing and build
the organization. He preferred to continue to concentrate on the development
of a wide variety of electrically related products at his Menlo Park laboratories.
George Westinghouse, who had already created a multinational enterprise to
produce and sell his air brakes for railway trains, used the funds and experience
thus acquired to build an even larger personal empire in the new electrical­
equipment industry. On the other hand, Elihu Thomson, whose plant in Lynn,
Massachusetts, was financed by local and then by Boston venture capitalists,
turned over the production and distribution of his innovations to Charles A.
Coffin, who soon proved himself to be the industry's most effective enterprise
builder. 41

Coffin, the only one of these entrepreneurs without technical training, under­
stood even more than did Villard and Westinghouse the importance of recruiting
a technically trained sales force. The products were new and complex. Only
men versed in the knowledge of electrical engineering were able to design,
install, and maintain the new systems for electric power, light, and traction
(streetcars and subways). Faulty installation and operation could have serious,
often deadly, consequences. Moreover, more than in any of the other new
industries of the Second Industrial Revolution, the customers, in this case new
utility and traction companies, required massive credit. They normally expected
to pay for their equipment, in part at least, with the stocks and bonds of their
own companies. Therefore, the electrical manufacturers had to finance their
customers to a uniquely great extent in order to sustain demand for their
products. To do this, General Electric formed two holding companies: Edison
Bond & Share to hold the securities of American utilities, and American &
Foreign Power to hold those of foreign firms.

A major constraint in the commercial development of power systems and the
manufacture of electric motors was the plethora of patents that were taken out
during the industry's initial years of innovation. Power systems required a
variety of generating, transmitting, and switching equipment, and motors con­
tained many parts. Some patents were for viable products and technologies,
others for unworkable ones. By the late 1880s inventors, at home and abroad,
had patents that could block the assembling of dynamos, transformers, switch
boxes, small motors, and comparable products, all of which were used in the
construction of larger systems. The desire to cut through this patent maze was
a major reason for the merger of Edison General Electric and Thomson­
Houston in 1892 to form General Electric.
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Another important reason was to bring together complementary product
lines. Thomson-Houston was particularly strong in arc lighting, while Edison's
forte was incandescent-lamp lighting. Thomson had pioneered alternating cur­
rent systems. Edison concentrated on delivering direct current. Only in the
production of electric railway and streetcar equipment did the two compete.
The merger brought rationalization, with production of major product lines
concentrated in single plants in order to utilize better the economies of scale
and to a lesser extent those of scope. Sales forces were combined, and a
centralized, functionally departmentalized structure was put into place. The
1892 merger and resulting rationalization was financed by the house of Morgan.
Impressed by the capabilities of Coffin's organization, particularly in marketing
and management, J. P. Morgan, supported by the representatives of Thomson­
Houston's Massachusetts investors, placed Coffin and his close associates in
the key managerial positions at the new General Electric Company, rather than
appointing Villard and his assistants.

In 1896 General Electric and Westinghouse reduced the patent barrier still
further by signing an industry-wide cross-licensing agreement. As Harold Pas­
ser's carefully researched history of the early years of the industry emphasizes,
after the agreement the two first movers competed functionally and strategi­
cally for market share in the production and distribution of several product lines.
Such competition strengthened the coordination of marketing, production,
design, and research within each company-a linkage that was essential to the
cumulative improvement of product and process in this most technologically
advanced of industries. 42

As Passer also points out, the pooling of patents obviously strengthened the
two leaders' first-mover advantages. Because of the newness and complexity
of the systems with their many component parts needed to generate, distribute,
and use this new source of power, patents became a greater barrier to entry
than in any of the other machinery industries or even in the chemical industry.
Even so, in both the United States and Europe a few challengers, such as Allis­
Chalmers in America and Brown, Boveri in Europe, were able to obtain a
profitable market share. The first movers, in order to maintain their technolog­
ical edge and their market share, invested in research and development (as did
their European counterparts). Indeed, General Electric became the most prom­
inent pioneer in industrial research in the United States.

In the competition among giants, General Electric remained the leader, partly
because George Westinghouse was slow to build the necessary administrative
framework and partly because he wanted to maintain financial control of his
enterprise. He preferred, whenever possible, to rely on short-term debt rather
than to sell equity. He did not follow General Electric and the European elec­
trical manufacturers in setting up a finance company to assist customers to
purchase his products. By 1891 his financial resources and those of local banks
and bankers in Pittsburgh (the location of the Westinghouse works), had
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become overstretched. Westinghouse then called on the New York investment
banking house of August Belmont and the Boston house of Lee, Higginson to
reorganize his company's finances. Later, during the panic of 1907, cash short­
ages forced the company into bankruptcy. This time Kuhn, Loeb and the Chase
National Bank handled the refinancing. Although the founder lost control, he
stayed on as president. But financial pressures continued, and in 1911 West­
inghouse left the company. 43

In the electrical-equipment industry the combined high costs of production
facilities, marketing, and product development brought investment bankers
onto the boards of the two leading firms. As for the thirteen-man General
Electric board, there is little evidence that the representatives of the house of
Morgan or those of the Boston investors who had financed Thomson-Houston
ever overruled Coffin's strategic decisions or, once Coffin had established his
management team, his selection of personnel. (In 1900 the Boston represen­
tatives outnumbered the Morgan men by six to three.)44 At Westinghouse, on
the other hand, the company's financial difficulties forced the investment
bankers on the board to playa more active role in both the financing of facilities
and the recruitment of management.

EXPANSION ABROAD

The founders' predilections and their business abilities were reflected in the
way their enterprises expanded overseas. Thomas Edison, who paid little atten­
tion to organization and sales, relied on licensing his patents to foreigners rather
than investing directly in distant production and marketing. The licensee in
Germany, Emil Rathenau's Deutsche Edison Gesellschaft, later called Allge­
meine Elektricitats Gesellschaft (AEG), created one of the most successful and
profitable first movers in Europe. The licensees in Britain and France did little. 45
At Thomson-Houston, on the other hand, Coffin quickly built an international
sales organization and then established major manufacturing subsidiaries in
Britain and France. Therefore, General Electric's overseas growth in the early
twentieth century rested largely on those two Thomson-Houston subsidiaries
and on a continuing close relationship with Rathenau's AEG.

George Westinghouse also preferred direct investment to licensing. He, too,
supported his sales organization by establishing plants abroad. Because of his
entrepreneurial optimism and empire-building tendencies, however, the plants
he had built were far too large for existing markets. The works constructed in
1899 at Trafford Park in Manchester, England, were much bigger than the
British plant built earlier by Thomson-Houston. Indeed, it became one of Brit­
ain's most impressive industrial establishments. But this subsidiary only occa­
sionally showed a profit, for it rarely operated at even close to minimum efficient
scale. This was also true of works that Westinghouse built before World War I
in France, Italy, Germany, and Russia.

High unit costs, the resulting unprofitability, continuing financial difficulties
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at home, and the coming of World War I caused top management at Westing­
house to withdraw from Europe. During the war the company sold its plants in
Britain, France, and Italy, and after 1918 it made no attempt to regain invest­
ments lost in Germany and Russia. Nevertheless, in the interwar years West­
inghouse maintained a stream of income from abroad by relying on process and
patent agreements based upon the effectiveness of its own continuing research
and development in Pittsburgh, and by maintaining close relationships with
leading British and Continental firms (as reviewed in Chapters 9 and 13). 46

As Westinghouse withdrew, General Electric advanced. After the war it
became the world's most powerful electrical manufacturer, dominating the
global oligopoly. Under Gerard Swope, who headed its international activities
before becoming president in 1922, and Owen D. Young, who succeeded Coffin
as chairman of the board in the same year, the company attempted to reorganize
and rationalize Britain's electrical-equipment industry, to refinance that of Ger­
many, and to continue to play the leading role in France, Mexico, South Africa,
Australia, and Japan. In Japan as early as 1905 it acquired a controlling interest
in Tokyo Electric, and five years later it purchased a minority interest in Shi­
baura Electric.

Because General Electric and Westinghouse, unlike the leading American
firms making automobiles and nonelectrical machinery, had to compete for
market share in international markets with powerful European first movers­
primarily Rathenau's AEG, the Siemens family's combined enterprises, and the
smaller Swiss firm of Brown, Boveri-they relied much more than did the
leaders in the other two machinery groups on negotiations and contractual
arrangements to determine market share. Success in such negotiations with
competitors, however, depended on financial strength and, above all, on main­
taining and expanding the state of the art by a continuing commitment to invest­
ment in research and development. Producers of more specialized electrical
and electronic products also negotiated as well as competed for market share.
In batteries, such firms included Electric Storage Battery and Accumulatoren­
Fabrik AG. In telephone equipment they included Western Electric and then
International Telephone & Telegraph (after Western Electric's parent, Amer­
ican Telephone & Telegraph, sold its overseas holdings to ITT), the Swedish
firm of L. M. Ericsson, and Siemens & Halske. Because the changing relation­
ship among the members of this global oligopoly had a major impact on the
development of the leading electrical manufacturers in both Great Britain and
Germany, the international activities of the dominant American firms are
described in more detail in Chapters 9, 12, and 14.

GROWTH THROUGH DIVERSIFICATION

For the two American electrical giants, growth came as much from investment
in related product lines as it did from investment abroad. Not only was this
industry more science-based than any other except chemicals, but the many
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uses for electrical energy and the equipment and machinery powered by it
stimulated further product improvement and diversification. The number of
scientific and engineering personnel working in Group 36 throughout the
interwar years remained second to, though still far behind, chemicals. 47 And
much of that personnel was concentrated in the laboratories of General Electric
and Westinghouse.

The complexity of the technology, the resulting heavy investment in
research, and the variety of products used in the generation, transmission, and
application of electric power led both Westinghouse and General Electric to
embrace enthusiastically the development and commercialization of new prod­
ucts whose production and distribution made at least partial use of the compa­
nies' existing facilities and even more use of their technical and managerial
skills. Here General Electric, whose early investment in research was larger
than that of Westinghouse, remained more innovative. At GE, research to
improve electric wire and cable resulted in the development and commerciali­
zation of new alloys, bringing the company into competition with metal-making
companies such as Alcoa and chemical firms such as Dow. Investigations to
improve insulation of wire led to the development of new varnishes, adhesives,
and lacquers, products that brought General Electric into direct competition
with Du Pont and also leading paint companies. Research on the molding of
carbon for light bulbs brought product innovations in plastics that led to com­
petition with other divisions of major chemical companies. From the research
on the vacuum tube came X-ray machinery, which, in turn, brought the devel­
opment of other new types of medicinal equipment. 48 Equally revolutionary was
General Electric's development of the high-vacuum radio tube and the radio­
frequency alternator, making the company, along with Westinghouse, Western
Electric, and the American subsidiary of British Marconi, a pioneer in radio
receivers and broadcasting equipment. 49

Diversification at General Electric and Westinghouse was also stimulated by
the desire to develop new products that not only used company-produced parts
and machines but also increased the demand for their electrical generating and
transmitting equipment. This motivation led to the volume production of house­
hold appliances, including electric refrigerators, hot-water heaters, stoves,
washing machines, vacuum cleaners, and space heaters. 50 Such new appliances
called for an increase in the production of small electric motors and enlarged
the demand for electricity generated by the companies' primary products. In
fact, the extensive investment made by these two companies in household
appliances may have discouraged the rise of large single-line firms in these
businesses, or at least may have kept them from becoming large enough to join
the list of the top two hundred. For example, the British subsidiary of Hoover,
an American maker of vacuum cleaners, quickly joined the top two hundred in
that country, but its larger parent did not have enough assets to come close to
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a comparable ranking in the United States. To market these consumer durables,
both GE and Westinghouse invested in new national and then worldwide sales
networks. But because these products needed less effort for demonstration,
installation, or service and repair than did the more complex industrial durables,
a large share came to be distributed through independent jobbers, with the
companies' own wholesaling organizations concentrating on advertising, can­
vassing retailers for orders, and assuring deliveries on schedule.

Such diversification into new products for new markets forced organizational
change at both GE and Westinghouse. Until the 1930s both responded in an ad
hoc manner. In the 1920s each created a "merchandise department" to market
its consumer appliances. At GE the production and distribution of alloys and X­
ray machines were carried on through separate, autonomous subsidiaries that
built and managed their own plants and supervised sales forces in their spe­
cialized markets. The chemical activities were combined into an administratively
comparable autonomous and integrated chemical division. The initial organiza­
tional response at Westinghouse was similar.

The organization that was developed to commercialize the newly invented
radio was more complicated. In 1919 the technological pioneers in radio and
broadcasting-General Electric, Westinghouse, Western Electric (AT&T's
manufacturing subsidiary), and American Marconi-formed the Radio Corpo­
ration of America to pool patents. RCA absorbed American Marconi and then
became the marketing outlet for radios produced for consumer markets by both
General Electric and Westinghouse. 51

David Sarnoff, RCA's energetic top executive, was determined to produce
as well as distribute. His first success came in 1929 when he arranged for the
purchase of Victor Talking Machine, the largest American producer of phono­
graphs and records. Victor's senior managers had become convinced that they
must move into the production of radios, particularly radio-phonograph combi­
nations, if they were to retain market share. Sarnoff convinced them to sell out
instead. That acquisition gave him his manufacturing base. He then persuaded
Gerard Swope and Owen D. Young, the president and chairman of the board,
respectively, at General Electric, and Andrew W. Robertson, Westinghouse's
president, to let RCA take over the radio-manufacturing facilities of both com­
panies. Three weeks after this agreement was signed in April 1930, the Depart­
ment of Justice filed an antitrust suit against RCA and its owners. As a result
GE, Westinghouse, and AT&T agreed to a consent decree which made RCA
an independent corporation. They disposed of their stock interest and any
participation in the radio company's management and direction. Sarnoff quickly
consolidated the company's manufacturing and design facilities and expanded
its marketing organization. He also invested heavily in research and develop­
ment, and this investment helped RCA to maintain its powerful patent position
and its leading edge in the new and rapidly changing electronics technology.



The United States: Competitive Managerial Capitalism 220

The demands of World War II, not just for existing products but for radar,
sonar, and other electronic innovations, first permitted smaller companies like
Philco and Sylvania to use the RCA patents in carrying out government con­
tracts. The government financed their plants and provided the markets that
permitted the newcomers to operate for several years at close to minimum
efficient scale and thus to develop organizational capabilities so essential in
overcoming RCA's first-mover advantages. After the war, Philco and Sylvania
successfully brought antitrust suits against RCA, weakening the first mover's
control over patents. These challengers rapidly expanded their marketing orga­
nizations and increased their investment in research and development. At the
same time they began to diversify into other radio and electronic equipment
and into systems using electronic parts, as well as into consumer appliances
and the new television market, so that radio was soon only one of many product
lines. 52

It was only after 1948, however, that the coming of the transistor and the
modem computer, in addition to advances in sophisticated instrumentation for
navigation and weaponry, created an electronics revolution that would bring
new entrants into the top two hundred. These new products transformed the
electronics industry in much the same way as antibiotics and other "miracle"
drugs were transforming the pharmaceutical industry in the same years and as
chemical synthesis and the internal combustion engine had earlier transformed
the chemical industry and the transportation-equipment industry.

At GE, Westinghouse, and RCA, continuing diversification brought, to each
at a different pace, a multidivisional administrative structure. In 1931 Westing­
house embarked on a thoroughgoing reorganization that ended in 1934 with the
final definition of the functions of the general office in Pittsburgh and the bound­
aries of seven divisions-steam turbines and other generating and also trans­
mitting equipment; motors and other products for industry; lamps; X-rayequip­
ment; appliances; elevators; and miscellaneous products. At GE the structural
change came much more slowly. Until the retirement of its two highly compe­
tent senior executives, Swope and Young, that company's structure remained
something of an administrative hodgepodge of functional departments, special­
ized sales departments, and autonomous, integrated divisions and subsidiaries.
Shortly after World War II, Ralph Cordiner began a massive overhaul of the
company's structure that was not completed until the mid-1950s. At RCA the
changes came before they did at GE. In fact, in the early 1950s the largest
division, RCA Victor, was divided into a number of product divisions. 53

Although GE and Westinghouse as wen as RCA expanded into related prod­
ucts by exploiting the economies of scope, those of scale continued to provide
a significant cost advantage at home and abroad. As early as 1895, when GE
was producing six product lines, it had more than 10,000 industrial and govern­
mental customers and processed 104,000 separate orders. But, as time passed,
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what differentiated these two companies from the other machinery makers was
the constant addition of new product lines. Because of the variety of products
needed for a single power-generating and transmitting network (generators,
transformers, motors, and switches), because of the many uses to which elec­
tricity was increasingly put (electrolytic processes in chemicals and metals, the
different motors and other power sources produced for other industries, and
the increasing demand for household appliances and other consumer durables),
and because of the potential for improving product and process through the
application of physics and electrical engineering, the number of GE's product
lines (lines in which operating results were accounted for separately) rose from
10 in 1900 to 30 in 1910, to 85 in 1920, to 193 in 1930, and to 281 in 1940. By
World War II, GE had developed one of the most diversified product lines of any
industrial enterprise in the world. Nearly all these products were related to its
electrical-equipment base; and the expansion into related product lines was
carried out much more by direct investment than by acquisition-investment
that was funded largely from retained earnings. 54

Organizational Complexities and Managerial Control

In the machinery industries the exploitation of the economies of both scale and
scope made top-management decisions more complex than in any other Amer­
ican industry except chemicals. The cost advantages of scale carried American
machinery firms into global markets sooner and on a grander scale than occurred
in other industries, including chemicals. To retain their first-mover advantages
the machinery makers, both those making consumer durables, such as sewing
machines and typewriters, and those making industrial products, such as ele­
vators and pumping equipment, had to pay closer attention than most other
American industrial companies to the details of operating in, and allocating
resources for, foreign markets. They had to adjust to the different levels and
types of demand, different distribution systems, different sources of supply,
and different tariffs and other barriers to international trade in the many different
national and the several regional markets in which they operated. The leading
producers of sewing, office, and agricultural machinery; of elevators, pumps,
boilers, and other volume-produced industrial equipment; of automobiles and
commercial vehicles; of telephone and other electrical items-all these firms
had to make strategic decisions concerning the precise location and optimal size
of their overseas plants, as well as whether to build assembly plants (whose
profitable operation required careful coordination with the operations of the
fabricating works at home) or to buy integrated enterprises abroad. Such func­
tional and strategic decisions had to be made in a constantly changing environ­
ment-one where a world war was followed by brief recovery, sharp recession,
prosperity, depression, and another world war. Mter 1929 the managerial task
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was further complicated by an increase in economic nationalism that restricted
both the flow of goods and the flow of funds.

For those firms where the potential for economies of scope encouraged
growth through product diversification, top-management decisions were even
more complex than those connected with geographical expansion. The decisions
at International Harvester and Allis-Chalmers to utilize the internal combustion
engine, those at General Motors (during the Great Depression) to move into
diesel locomotives and airplane engines, those at Bendix and Borg-Warner to
develop new parts and systems, and those at GE, Westinghouse, and RCA to
develop a wide variety of related electrical and electronic processes for both
industry and household-all these decisions required the balancing of many
technological marketing, production, and financial variables. As in the chemical
firms, profits on many new products were realized only years after the initial
investment in development had been made.

In the machinery industries, as in the chemical and chemically oriented food
industries, the complex and technical nature of decisions critical to current and
future health of their enterprises meant that they were made by trained and
experienced, full-time salaried managers. Here, as in chemicals, the informa­
tion, knowledge, and experience of the inside directors gave them the authority
to plan and implement long-term strategy, as well as to make short-term oper­
ating decisions. No part-time outside director could hope to acquire comparable
data and skills.

Representatives of banks who sat on the boards of these machinery compa­
nies rarely influenced top-level decisions except during and after mergers or
unless the company had financial problems. Such difficulties arose when, for
example, Westinghouse was unable to meet its short-term obligations in 1907,
when General Motors under William Durant was unable to do so in 1910, and
when a small number of machinery companies experienced the same problem
in the 1920-21 recession and others did so in the dark days of the early 1930s.
Only at Westinghouse did banker influence continue for more than a short
period: there the banking representatives on the board concerned themselves
primarily with recruiting an effective top management. Nor did banker influence
last long after mergers. At GE by 1900, Charles Coffin, not the representatives
of Morgan or those of the Boston investors, was fully responsible for company
affairs. By 1910 members of the McCormick family, not the Morgan represen­
tatives, were in charge at International Harvester. The investment house of
Dillon, Read assisted Walter Chrysler in financing the purchase of Dodge in
1928, but Chrysler and his top managers, not the representatives of Dillon,
Read, formulated and implemented Chrysler's subsequent and most successful
strategies.

Far more influential was Pierre du Pont at General Motors when he became
its president in 1920 after Durant's financial difficulties. Once du Pont had
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reorganized the enterprise and recruited a new top-management team, he
turned the reins over to Alfred Sloan. From 1923 on, the representatives of
the Du Pont Company on the General Motors board carefully reviewed man­
agement proposals, particularly those relating to finance, and paid close atten­
tion to management recruitment. But very rarely did they influence operating
decisions or propose alternative courses of action. 55 In addition to representa­
tives of the Du Pont Company at General Motors and those of General Motors
at Bendix, wealthy investors serving as outside directors in machinery firms
included the Phipps and Grace families at Ingersoll-Rand, the Ingersoll and
Johnson families at Borg-Warner, and the founding Clark family at Singer. 56

None of these investors appears to have participated in board meetings more
conscientiously than did the Du Pont representatives at General Motors.

By 1939 a handful of founding families were still represented on the boards
as full-time inside directors. They included the McCormicks at International
Harvester, the Deeres at]ohn Deere, the Falks at Allis-Chalmers, the Timkens
at Timken Roller Bearing, the Douglases at Douglas Aircraft, the Rands at
Remington Rand, and, of course, the Fords at Ford. All of these firms except
the Ford Motor Company had long been operated through an extensive mana­
gerial hierarchy whose senior executives served on their boards of directors.
By World War II, Ford was one of the last personally operated enterprises
among the two hundred largest American manufacturing firms. Its dramatic loss
of market share and profit during the previous decade and its inability to diver­
sify into tractors and airplanes underline the difficulty of attempting to compete
in the modem American economy without a sizable team of experienced man­
agers.

By 1939 the list of machinery companies administered by full-time executives
who held only a tiny percentage of total equity was impressive. They included
companies headed by the nation's best-known businessmen-IBM, where
Thomas Watson held 0.85% of the stock outstanding; Chrysler, where Walter
P. Chrysler had 1.5%; and RCA, where David Sarnoff held O.4%-percentages
that made the individuals wealthy but brought no assurance of control. In addi­
tion to these three, machinery companies listed among the top two hundred in
which no inside director held as much as 1%, and no outside director as much
as 2%, included United Shoe Machinery, National Cash Register, Burroughs
Adding Machine, Otis Elevator, Caterpillar Tractor, Babcock & Wilcox, Wor­
thington Pump, Electric Storage Battery, General Electric, Westinghouse, Stu­
debaker, Mack Truck, White Motor, Curtiss-Wright, United Aircraft, and
Underwood Typewriter.

In the machinery industries, as in the other industries described in this study,
salaried managers operated, monitored, and coordinated the product flows of
their companies. They devised and carried out the investment strategies that
determined the direction and pace of growth of the companies and of the indus-
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tries in which they operated. Well before World War II the machinery industries,
like others in which large firms appeared and continued to cluster, were admin­
istered through a system of managerial capitalism.

The Dynamics of Modern Industrial Enterprise: The American
Experience

The collective histories of the modern industrial enterprise in the United States
recounted here are based on a neutral sample-the two hundred largest man­
ufacturing enterprises in the United States in 1917, 1929, and 1948. These
firms clustered in the most capital-intensive and the most technically advanced
industries of their day. 57 They were the fastest growing industries in the fastest
growing subdivisions (manufacturing) of the most dynamic sector (the industrial
sector) of the American economy.

Simon Kuznets's statistics in his Economic Growth ofNations indicate a rough
correlation between those industries in which the modern industrial enterprise
clustered and those that drove economic growth. Kuznets divides thirty-eight
U.S. manufacturing branches into four groups (see Table 18). Group A includes
the fastest growing branches and those (with the exception of two-fertilizers
and locomotives) that continued to grow throughout the entire period from
1880 to 1948. Kuznets points out:

Most of the branches in Group A represent loci of quite recent or impending
technological changes. This is certainly true of rubber products (increasingly dom­
inated by automobile tires), petroleum (increasingly dominated by the demand for
automobile fuel), and motor vehicles-which have been combined into an auto­
mobile subgroup. But it is also true of most of the other branches in A: canned
foods, silk and rayon (because of recent emergence of rayon), chemical fertilizers,
chemicals proper, metal building materials, electrical machinery, metal office equip­
ment, and locomotives. 58

In Group A twelve of the thirteen branches are industries in which the
modern industrial enterprise dominated-those whose collective histories have
been reviewed here. The only exception is knit goods. Group B includes indus­
tries where technological innovation appeared somewhat earlier than in those
in Group A, and where the greatest growth came before 1914. Of these
branches, only one-publishing and printing-was not capital-intensive or dom­
inated by the large, integrated, industrial enterprise. Group C consists of long­
established industries whose total share rose slightly until 1914 and then
declined. Of the nine branches in that group, the modern industrial enterprise
played a role in four-sugar refining, tobacco, agricultural machinery, and chem­
icals such as paints and varnishes. Group D includes the "lagging" industries
whose shares sharply declined throughout the period. These are industries in
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Table 18. Changes in shares of branches of manufacturing in output of total manufacturing
grouped by rapidity of growth in initial period, United States, 1880-1948.

Shares in value of output
(in percentages)a

Group 1880 1914 1948

Group A. Share in 1880 of 0.6% or less; growth factor, 1880-1914, of 6 or moreb

Canned foods 0.4 1.0 1. 6
Silk and rayon goods 0.3 0.8 1. 6
Knit goods 0.3 1.0 1. 3
Rubber products 0.2 0.5 2.3
Fertilizers 0.2 0.5 0.4
Chemicals proper, acids, compounds, etc. 0.4 0.8 2.2
Petroleum refining 0.3 1.2 10.4
Metal building materials and supplies 0.3 2.1 2.1
Electrical machinery and equipment, radios, etc. 0.1 1.8 4.9
Office equipment (metal) O. 1 0.4 0.5
Motor vehicles 0 1. 5 6.8
Locomotives 0.6 1. 4 O. 7
Airplanes, etc. 0 0 0.8

Total, Group A
Automobile subgroupc
Other

3.2
0.5
2.7

13.0
3.2
9.8

35.6
19.4
16.2

Group B. Share in 1880 of more than 0.6%; growth factor, 1880-1914, of 6 or more
Bakery and confectionery products 2.1 3.5 2.6
Other food products 1. 6 4.4 4.6
Paper products 1.1 2.3 2. 7
Printing, publishing, etc. 2. 7 5.3 3. 1
Stone, clay, and glass 2.2 3.5 2.4
Iron and steel 4.1 7.5 8.3
Other nonferrous metal products 1. 5 4.3 2.6

Group C. Growth factor, 1880-1914, of less than 6 but more than 3
Sugar refining 1.1
Tobacco products 2.4
Cotton goods 5.2
Clothing 5.8
Allied chemical products, paints, varnishes, etc. 2.8
lIardware 1.1
Precious metal products, jewelry, etc. 0.5
Agricultural machinery, etc. (metal) 0.6
Miscellaneous machinery: factory, household, etc. 5.3

Total, Group B

Total, Group C

15.3

24.8

30.8

1.2
2.2
4.2
6.7
3.7
1.1
0.6
0.5
5.7

25.9

26.3

0.6
2.2
1.2
4.9
4.9
0.9
0.6
1.6
6.0

22.9
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Table 18 (continued).

Shares in value of output
(in percentages)a

Group 1880 1914 1948

15.17
168.77
588.60
91.02
26.08
14.01
4.07

1880-1948

Total, Group D 56.7 30.3

Growth factors 1880-1914 1914-1948

Total output 4.33 3.51
Group A 17.59 9.61

Automobile subgroupc 27.71 21.28
Other 15.72 5.80

Group B 8.72 3.00
Group C 4.52 3.10
Group D 2.29 1. 76

Group D. Lagging industries (all other); growth factor, 1880-1914, of less than 3b

Mill products (food) 6.0 3.4 2.0
Packing-house products 12.4 8.4 5.0
Woolen and worsted goods 3.5 2.0 0.6
Carpets, floor coverings, tapestries, etc. 0.9 0.6 0.4
Textiles, n. e. c. 2.5 1. 6 2.1
Boots and shoes 4.2 2.8 0.9
Other leather products 7.9 2.9 O. 7
Sawmill and planing-mill products 11.3 5.7 1.3
Other wood products 8.0 2.9 2.2

15.2

Source: Simon Kuznets, Economic Growth ofNations: Total Output and Production Structure
(Cambridge, Mass., 1971), table 47, pp. 316-318.

a. For specific year, 100% represents total value of output of all manufacturing industries in 1929 prices.
b. The growth factor for specific industries is identified as the ratio of 1914 value of output to 1880 value

of output in 1929 prices. For the original data which Kuznets used, see Daniel Creamer et al., Capital in
Manufacturing and Mining: Its Formation and Financing (Princeton, 1960), table A-la, pp. 252-258.

c. Rubber products, petroleum refining, and motor vehicles.

which, with one exception, the large industrial firm never played a significant
role. In that one exception, packing-plant products, such enterprises appeared
only in the distribution of fresh meat to distant markets-a product that
demanded heavy investment in refrigerated facilities.

Kuznets's data support the assertion that the industries spearheading Amer­
ican economic growth were those dominated by a small number of large man­
agerial enterprises. But these oligopolistic industries also included other types
of business enterprises. Precisely because the leaders grew by exploiting the
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cost advantages of scale and scope, their standardized products often failed to
meet the needs of specialized or regional markets. In addition to the smaller
firms that filled such market niches, the industry contained suppliers, distribu­
tors, dealers, and others who developed a variety of relationships with the
leaders. As an industry and its dominant firms grew, so did the number of niche
companies and of small-scale suppliers and distributing intermediaries. Never­
theless, in the industries at the core of the rapidly growing and industrializing
American economy, the critical decisions concerning current operations and the
allocation of future resources were made by salaried managers of the modem
industrial enterprise.

The rise and continuing growth of this enterprise and its contribution to
American economic expansion cannot be fully explained by orthodox economics.
For economists of the conventional school a statement that economic growth
was paced by a few hierarchical enterprises competing in an oligopolistic manner
is a contradiction in terms. For them and for most scholars, bureaucracy means
inefficiency and oligopoly means misallocation of resources by a few firms that
collect monopoly rents based on their market power.

Market power did indeed bring oligopoly; yet such power rested far more on
the development of organizational capabilities than on creating "artificial" bar­
riers to the allocative effectiveness of market mechanisms such as patents,
advertising, and interfirm agreements. 59 It could, of course, be misused in
predatory or antisocial ways. But such power required a sound economic base.
It depended, first, on the powerful competitive advantages that resulted from
the interrelated investments in manufacturing, marketing, and management
required to exploit the full potential of the economies of scale and scope; and,
second, on the organizational capabilities-the facilities and skills-sharpened
by the enterprises' drive to obtain and maintain share and profit in distant
geographical markets and in related product markets.

Patents, advertising, and interfirm agreements often reinforced first-mover
advantages. But by themselves they almost never accounted for the rise of
dominant firms in modem oligopolistic industries. By themselves they cannot
account for the ability of first movers to drive off small competitors and to move
more successfully into new markets.

The entrepreneurs who made the essential investments were rarely inven­
tors who had patented the new products or processes. Although such famous
inventors as Thomas Edison, George Westinghouse, Cyrus McCormick, and
George Eastman did obtain from local capitalists and bankers the necessary
financial support to commercialize their innovations, they were exceptional.
Normally the entrepreneurs who became first movers were those who acquired
patents. Patents without the investments required to exploit them remained of
little value. Their cost, like the cost of original research, was only a small part
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of the investment needed to bring new or improved products and processes on
stream. Entrepreneurs making the investments often had choices between
comparable and competing patents. Indeed some, such as Henry Ford and other
automobile makers, simply ignored existing patents. 60 Moreover, as the his­
torian of the electric-storage-battery industry has pointed out: "Patents control
a technology but they are not the technology itself." Thus, "the Brush patents
described an unworkable technology, yet they were very effective in controlling
storage battery technology. "61 For this reason the makers of electrical equip­
ment and other machinery involving many components had to pool patents
before full use of the new technologies was possible. In other industries,
including paper, paint, soap, oil, and some food processing, patents played
virtually no role in the creation of each industry in its modern form.

On the other hand, the first movers in technologically advanced industries
used patents to reinforce their dominant position. Soon after the entrepreneurs
creating the enterprise had recruited their management organization, patent
specialists were hired to file patents to cover new processes and products
developed by the enterprise and to bring suits to protect existing ones.

Nevertheless, a far greater barrier to entry into the industry than patents
was the investment the first movers made in their own higWy product-specific
research and development activities. George Eastman, when giving the reasons
for establishing an Experimental Department at Eastman Kodak in 1896, wrote:
"If we can get out our improved goods every year, then nobody will be able to
follow us and compete with us. The only way to compete with us will be to get
out original goods the same as we do. "62 Unpatented proprietary knowledge,
"trade secrets," and broad, product-specific knowledge and experience created
far more powerful barriers to entry than did patents. And patents without the
product-specific capabilities to develop them were of little value, as Du Pont
and other American chemical firms learned painfully after they had acquired
German patents for dyes, pharmaceuticals, and other organic chemicals in 1917.
They needed almost a decade to develop the facilities and skills required to
commercialize these patents profitably.

As the collective histories of the leaders in foods, chemicals, and the elec­
trical-equipment industries emphasize, it was not the innovation (that is, not
the research), but the development (the large investment essential to "scale
up" a product so as to obtain the cost advantages of scale and scope) that was
the first step in creating the modem industrial enterprise in a new industry.
Development was also the critical step by which established firms became
leaders in new industries and obtained profitable market share in related estab­
lished industries. Individual inventors, universities and research institutes, or
smaller companies provided innovations; but in most cases only large, estab­
lished firms had the capabilities needed to volume-produce a new product for
national and international markets.
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By itself, advertising did not create first-mover advantages. The first Amer­
ican manufacturers to advertise nationally were the makers of patent medicines.
~{et because their processing technology was so simple-primarily the blending
and bottling of grain alcohol with herbs and other flavoring-the process offered
little in the way of cost advantages of scale. Entry remained easy. On the
contrary, in those industries with significant economies of scale in production,
such as cigarettes, soap, and breakfast cereals, advertising campaigns financed
by the high income generated by the cost advantages of scale became powerful
deterrents to entry. Nevertheless, advertising reinforced first-mover advan­
tages in only a few industries. In only eight of ninety-one industries studied in
1940 did companies spend as much as 5% of their net sales on advertising
(Figure 6). All eight were producers of branded, packaged products. In other
consumer products, such as sewing machines and typewriters, and in industrial
products, the leading firms spent much more on providing marketing facilities
and services than they did on advertising. A far greater deterrent to entry than
advertising was the product-specific networks the first movers created to
market and distribute their products on a national and international scale.

Even in branded consumer products, advertising rarely increased market
share unless the enterprise enjoyed the cost advantages of scale. Thus Duke,
a first mover in the making and selling of cigarettes, was able to use the same
methods to dominate the snuff, pipe, and chewing tobacco trades, but he failed
in cigars, which were still made largely by semiskilled hand labor. Despite the
acquisition of a retail chain, repeated nationwide advertising campaigns, and
destructive price wars, the struggle for the cigar industry, in the words of
Richard Tennant (the most careful student of the tobacco industry), "was the
one case in which the Trust's methods met complete defeat. "63 American
Tobacco never acquired as much as 15% of that market.

By itself, merger did not assure market dominance. As so many American
industrialists learned during the turn-of-the-century merger movement, com­
binations that were formed merely to replace cartels as means of controlling
price and production often just encouraged new competition, attracted by the
resulting higher prices. Only those consolidations that rationalized the facilities
and skills of the constituent companies by making concentrated investments in
manufacturing, marketing, and management became first movers in their
restructured industries-and then only those in which the technological char­
acteristics of the production process permitted such investments to reduce
costs of production and in which distribution and marketing required specialized
facilities and skills. 64 Where such post-merger, consolidated combinations were
successfully challenged, it was by enterprises that made the comparable three­
pronged investment.

Once established, the first movers and a small number of challengers con­
tinued to compete for market share and profits. In all the industries reviewed
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in the last three chapters the market share of individual firms changed. Such
changes reflected both the success of some firms and the failure of others to
enhance their organizational capabilities.

These capabilities were those of the enterprise as a unified whole. They
included both its physical facilities and its human skills. Physical facilities had to
be maintained and improved and the skills of the employees working in them
sustained and updated if market share was to be held. Moreover, these facilities
and skills had to be integrated and coordinated into a unified operating entity if
the enterprise was to compete effectively on a national and international scale.
The success of the enterprise in the marketplace depended heavily, therefore,
on the product-specific and function-specific knowledge and skills of the middle
managers in the functional departments of production, distribution, purchasing,
and research, and, just as important, on their ability to coordinate, evaluate,
and motivate. The long-term profitability of the enterprise depended even more
on the top managers who recruited and motivated the middle managers, mon­
itored and coordinated their activities, and determined the continuing strategies
for market share and the growth of the enterprise. Combining such managerial
skills was· the critical element in determining the strength or weakness of the
organizational capabilities of an enterprise.

Functional and strategic competition for market share between the major
players of the new oligopolies was a major force in sharpening these organiza­
tional capabilities. Such competition provided a spur to counter inevitable
bureaucratic inertia, and the enhanced capabilities provided profits to finance
continued growth.

Of the four major strategies for growth-horizontal combination, vertical
integration, expansion into new geographical markets, and expansion into new
product markets-only the last two rested on a firm's organizational capabili­
ties. Because of the enforcement of the Sherman Act, horizontal combination
was never so widely used in the United States as it had been before and during
the tum-of-the-century merger movement. Among the smaller number of con­
solidations that occurred in the 1920s, there appeared only occasionally an
industry-wide horizontal combination comparable to those of the first merger
movement. Usually the combining was carried out by firms whose activities
were complementary rather than competing, and because it was done to exploit
the economies of scope, it furthered growth through diversification.

Until the coming of the Great Depression, growth through vertical integration
remained common. Such vertical growth-defined in this study as moving into
processes of production, including the extraction and transportation of raw
materials, that differed from a firm's original activities-came mainly through
acquisition. The acquired firm tended to maintain its existing marketing orga­
nization unless the purchaser absorbed nearly all its output. These acquisitions
were almost always responses to specific ad hoc situations involving reduction
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of transaction costs and defending existing investments. These varied from
industry to industry, from time period to time period, and from one company
to another. Thus, in oil, the moves of refiners back into the production and
transportation of crude oil and the much smaller number of moves by crude-oil
producers into refining and distribution companies varied with the availability of
crude-with its scarcity in the early 1920s and its glut after 1927. After the
opening of new fields brought overabundance, major refiners sold off their
crude-oil holdings, while producers of crude (such as Sinclair Oil) expanded
their refining and marketing investments to assure themselves of outlets. In
rubber, three of the "Big Four" integrated backward into rubber plantations,
but they did so at different times. The fourth-Goodrich-and the two largest
second-rank firms did not do so. In metals the primary producers integrated
backward into ore mining and transportation, with steel companies moving into
coal mining. After the tum-of-the-century merger movement, however, the
metal companies rarely integrated forward into the making of complex fabri­
cated products and machinery, and very few machinery makers invested in
their own steel, glass, and other basic supplies. Henry Ford's River Rouge
works was very much the exception. In Germany many more combinations of
metal and machinery makers and in Britain many more combinations of ship­
building and metal producers were formed than in the United States.

But neither horizontal combination nor vertical integration (strategies to pro­
tect the initial investment), nor patents nor advertising (factors that reinforced
the firm's existing market power) provided the dynamic for the continuing,
long-term growth of the modem industrial enterprise or of the industries and
economies in which they operated. That dynamic came from the organizational
capabilities developed after the three-pronged investment and enhanced by
continuing functional and strategic competition with other first movers and with
challengers who made comparable investments. It was these organizational
capabilities that provided the enterprise with the competitive edge needed to
obtain and maintain market share and profits in distant lands and in related
product lines. These last two strategies-expansion into foreign markets and
into related markets-became, much more than horizontal combination or ver­
tical integration, accepted paths to growth for the modem industrial enterprises
in the United States whose technologies and markets permitted them to develop
and expand such capabilities.

Moreover, this dynamic was often self-sustaining. Capturing new markets
further expanded the capabilities of growing enterprises. Such entries into
established markets were entrepreneurial achievements that individuals and
newly formed small firms rarely had the financial resources, physical facilities,
or technical and managerial skills to accomplish. For this reason the challengers
to first movers in capital-intensive industries were almost always well-estab­
lished enterprises from abroad, from related industries, or from niches within
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their own industry. For this reason, too, established enterprises played an
impressive role from the 1920s on in creating new products and even new
industries, especially in the technologically advanced chemical, pharmaceutical,
electrical, and electronic fields.

The increasing number and complexity of managerial decisions resulting from
expansion into new geographical or product markets led to the adoption of the
multidivisional structure. The general managers of the operating divisions­
still middle managers-came to monitor and coordinate the activities of pro­
duction, distribution, and often research for a single line of products or a major
geographical area. Top managers coordinated the activities of several operating
divisions, planned and allocated resources for future production and distribution
in these divisions, and determined the long-term direction of continuing growth.

The functional and general administrative capabilities developed by the middle
and top managers of these enterprises through the years of competition and
growth had two major consequences. First, they further intensified the sepa­
ration between ownership and management. Second, they helped to make the
U.S. industries in which they operated as productive and competitive as those
of any country in the world.

The increase in the number of critical decisions made by managers was far
more responsible for the further separation of ownership and management than
was the dispersion of stock holdings. Part-time, outside directors had almost
no way to obtain the detailed information or gain. the broad understanding
needed to make the long-term investment decisions on which the continuing
health and growth of the enterprise depended. This was difficult enough for the
full-time, inside directors, who had spent a lifetime in that (or a related)
industry. As a result, major sectors of the American economy came to be
administered through a system of managerial capitalism, where managers with
little or no equity in their enterprises made operational and strategic decisions­
decisions that determined each firm's competitiveness, the prosperity of the
industry in which it operated, and, in part, the industrial performance of the
national economy.

Until the Great Depression sharply reduced demand and so created a vast
amount of overcapacity, the output and productivity per worker in many of the
capital-intensive industries appears to have been greater in the United States
than was the case in the same industries in other nations. In most such indus­
tries American firms were competitive abroad. In some they dominated global
markets. Only in a few industrial-chemical industries (including dyes, pharma­
ceuticals, and rayon), most heavy-machinery industries, and a small number of
light-machinery industries did European firms, primarily German, outperform
their American counterparts in international trade.

To put the performance of these American managers and the industries they
shaped into perspective, their work must be compared with that of managers
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in the same industries during the same decades in Great Britain and Germany.
Because in each country the modem industrial enterprise began and evolved in
a unique environment, such comparisons are needed to understand the
dynamics and growth, not only of the modem industrial enterprise, and partic­
ularly of the organizational capabilities developed by its managers, but also of
the specific industries in which they operated, and particularly their competi­
tiveness in international markets.





III

Great Britain:
Personal Capitalism

The history of the modern industrial enterprise in Great Britain provides a
counterpart to the story just told about its beginnings and evolution in the United
States. In Britain fewer such firms appeared, and they grew in a slower and
more evolutionary manner. British entrepreneurs failed to make the essential
three-pronged investment in manufacturing, marketing, and management in a
number of the capital-intensive industries of the Second Industrial Revolution.
If they did do so, their investments in production were usually large enough to
benefit from the economies of scale and scope but often not large enough to
utilize their full potential. Moreover, the investments in distribution were
smaller and were made more slowly than was the case in the United States.
Most important of all, the pioneers recruited smaller managerial teams, and the
founders and their families continued to dominate the management of the enter­
prises.

As late as World War II, far fewer enterprises in Britain were administered
through extensive managerial hierarchies than in the United States, and sub­
stantially fewer than in Germany. Those that did build such managerial organi­
zations dominated their domestic markets even more than their American coun­
terparts did theirs; and they represented Britain in their global oligopolies. The
rest, however, included two types of companies that had become rarities among
the largest American and German industrial enterprises. Either these were
firms managed by individuals or by a small number of associates, often mem­
bers, of founders' families, assisted by only a few salaried managers, or they
were federations of such firms. These federations were holding companies.
Each legally controlled its small, personally managed operating subsidiaries but
did not have a large, central, corporate office for coordinating, monitoring, or
resource allocation.

It was this continuing commitment to personal management and therefore to
personal capitalism that fundamentally differentiates the collective histories of
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the large industrial enterprises in Britain from those in the United States. For
this reason the British story provides a counterpoint-an antithesis-to the
American experience. The continuing commitment of British enterprise to per­
sonal capitalism can provide as valuable insights concerning the rise of mana­
gerial capitalism as do the collective histories of the evolution of the managerial
enterprise in the United States and Germany.

If the explanatory theory presented in Chapter 2-a theory based on a pat­
tern drawn from the collective history of the largest United States manufac­
turing firms-has validity, then the collective histories of the two hundred
largest British manufacturing companies should differ from those of the Amer­
ican companies in four essential ways.

First, the leaders that failed to make the three-pronged investment, or that
did so in a slow and evolutionary manner, should have had different organiza­
tional structures from those of the leaders in American industries. And the
structures of the industries in which they operated should also have been dif­
ferent. Second, since the investments were smaller and the barriers to entry
lower, such personally managed leaders should have relied more than the Amer­
icans on what have traditionally been defined as the sources of market power­
patents, advertising, and, above all, inter-enterprise cooperation in maintaining
output and prices.

Third and of more importance, in those industries where British entrepre­
neurs failed to make the essential, interrelated investments, foreign first
movers should have been able to drive British pioneers not only from interna­
tional markets but from their own home markets. When British challengers did
appear in these markets, they should have been the firms that had made com­
parable investments in production, marketing, and above all management. Only
then could they have developed the organizational capabilities needed to com­
pete effectively with foreign firms at home and abroad. Such capabilities should
have been most needed to compete in the more technologically advanced
growth industries, such as chemicals, electrical equipment, and other
machinery where complex facilities and higWy specialized technical and mana­
gerial skills were essential in· obtaining and maintaining market share. On the
other hand, in industries with uncomplicated technologies of production and
with less need for product-specific distribution networks, as in the case of many
branded, packaged products, personally managed British firms should have
been less handicapped in competing with foreign first movers in international
markets and in their own domestic markets.

Finally, because the continuing commitment to personal management
reduced the opportunities to develop the organizational capabilities necessary
to move into new geographical and product markets, British firms should have
grown more slowly than American industrial enterprises. Not only would fewer
resources in terms of facilities and skills have been available, but also the owner-
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managers might have been more hesitant to deprive themselves of short-term
income in order to invest in long-term growth. As a result, British firms should
have moved more slowly to expand overseas and into related products than
their counterparts in the United States.

The historical record based on the collective histories of the top two hundred
manufacturing enterprises in Britain in 1919, 1930, and 1948 reveals that the
continuing commitment to personal capitalism actually did result in these four
different patterns. To understand why the large industrial firms in the United
States and Great Britain followed such different patterns of historical evolution,
it is necessary to begin the British story (as I began the American one) by
examining the broader environment in which the modem industrial enterprise
operated.





• SEVEN •

The Continuing Commitment to Personal
Capitalism in British Industry

Because the collective histories of the large industrial enterprises in Great
Britain provide a counterpoint to those of the leading industrial enterprises in
the United States-a counterpoint that is needed to understand the evolution
of the modem industrial enterprise-it is important to begin the British story
by pointing out the underlying differences between such enterprises in the
United States and Britain. And because German enterprises, like American,
became managerial, references are also made to differences between German
and British companies.

Underlying Differences

In Britain the large industrial firms clustered in a small number of significant
industries, as they did in the United States and Germany. Indeed, they clustered
in even fewer industries. In 1919, 177 (88.5%) of the top 200 operated in seven
industrial groups-food, textiles, chemicals, metals, and the three machinery
groups. (For consistency the British and also the German firms have been
classified by the categories of the United States Standard Industrial Classifica­
tion.) Statistical data compiled by Leslie Hannah on Britain's 100 largest firms
show that these leaders already produced a substantial share of total manufac­
turing output. The 100 largest accounted for 21% in 1924, 26% in 1930, and
23% in 1935, slightly less than the leading 100 in the United States, where the
figures were 24% for 1929 and 25% for 1935. 1 The additional 100 firms listed
in the appendixes probably increased the share by at least 5% in each country.

Even though the large industrial firms in Britain clustered in much the same
broad categories as did those in the United States, within the categories they
were concentrated in quite different subdivisions. A much larger proportion of
the British enterprises produced consumer, not industrial, goods. Many more
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were in long-established industries, such as brewing, textiles, publishing and
printing, shipbuilding, and the older branches of the chemical and machinery
industries. Far fewer were in the new, technologically advanced, growth indus­
tries. Indeed, until after World War I the largest enterprises in Britain in oil,
electrical equipment, and light machinery were subsidiaries of American or
German enterprises.

Moreover, British industrial firms were smaller than their American coun­
terparts. Although accurate and comparative figures are difficult tq come by, it
seems safe to estimate that only about fifty of the British firms on the 1930 and
1948 lists had assets that would rank them in the top two hundred in the United
States. 2 Nevertheless, these were large enterprises. Except for regional brew­
eries, nearly all sold their products throughout the British Isles, and a substan­
tial number did so throughout the world. Also, in 1948 Britain had more firms
than Germany (or Japan) with assets larger than those of the 200th firm on the
American list. Since by 1948 the output of the American economy was close to
five times that of Britain, the large industrial firm can be considered to have
played an even more influential role in the British economy than it did in the
American.

Yet many of these enterprises remained personally managed. In this review
of British enterprise I use the term "personally managed" in two ways. One
refers to the governance of the enterprise; the other to the ways of its man­
agement, that is, to its management "style" or, to use a more popular word,
its management "culture."

Because the personal management of British enterprise differed from the
management of American and also of German enterprise, I need to define more
explicitly the three types of governance used by the enterprises described in
this study. The first type includes those administered without benefit of an
extensive managerial hierarchy. The term "extensive managerial hierarchy"
refers to a hierarchy at least as large as that of one American subsidiary, British
Westinghouse, in 1917, whose tables of organization are the earliest I found
of a manufacturing enterprise operating in Britain (see Figure 7). I term this
type a personal enterprise. The second type is that which I have called the
entrepreneurial or family-controlled enterprise (entrepreneurial in the first gen­
eration and family in later generations), where the founders and their heirs
recruited managerial hierarchies but continued to be influential stockholders
and senior executives in their companies. Finally, there is the managerial enter­
prise, in which the executives in the administrative hierarchy have no connec­
tion with the founders or their families and have little or no equity in the
company. What differentiated British entrepreneurial, later family-controlled,
enterprises from those in the United States and Germany was that the entre­
preneurs assembled smaller management teams, and until well after World War
II they and their heirs continued to play a larger role in the making of middle­
and top-management decisions. 3
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THE BRITISH WESTINGHOUSE ELECTRIC AND ~1ANUFACTURING

COMPANY LIMITED

JUNE 1917

BOARD OF DIRECTORS

J. ANNAN BRYCE, M.P.-Chairman

W. W. Blunt Lt. Col. Montagu Cradock, C.B., C.M.G.
Sir Edward A. Goulding, Bt., M.P.

Norman B. Dickson, C.B.E.
Alex. Spencer

Managing director: PHILIP A. LANG Secretary and treasurer: A. E. Scanes

SENIOR OFFICIALS

J. G. Walthew
J. N. Bailey
J. C. Whitmoyer
J. Gibson
P. S. Turner

G. J. Bish
W. J. H. Porter
W. J. Poole
O. H. Baldwin
T. M. Kirby
G. H. Tweddell
W. F. Mylan
W. E. Bouette
E. J. Summerhill

J. H. Tearle
F. J. Cobbett

{
A. S. Cachemaille
F. W. LeTallManagers, patents

F. M. Rogers
P. J. Brewer

{
G. Laird
S. A. Joyce
H. N. Dutton
A. E. du Pasquier
A. McKinstry
C. S. Richards

acting
Westinghouse Norsk Elektrisk Aktieselskap, Christiania
Manager G. Franklin acting

Assistant secretary and treasurer

Accountant

Sales managers (cont.):
gas and oil engine
mechanical
plant and motor
supply

Manager, traction

Branch office managers:
Birmingham
Cardiff
Glasgow
London
Manchester
Newcastle on Tyne
Sheffield

Sales manager, export and continental

Assistant manager, export

Branch office managers:
London
Barcelona

Calcutta

Bombay
Johannesburg
Melbourne
Petrograd

A. M. Randolph
G. H. Nelson
G. E. Bailey
J. E. H. Allbutt
A. P. M. Fleming

A. Walmsley

P. N. Rand
E. H. Miller
E. S. M. Pritchard
A. J. Cridge

J. S. PECK

K. BAUMANN

H. MENSFORTH

M. A. McLean

A. G. Livesay
A. G. Seaman

Miss E. E. Wilson
H. W. Brighten
A. P. M. Fleming
J. Billington
J. E. Davenport

W. W. BLUNT

P. N. Rand

Commercial
General sales manager
Assistant general sales manager
Managers:

home sales
price and publicity

Sales managers:
detail

meter and instrument
switchgear
transformer

Works
Chief electrical engineer
Chief mechanical engineer
General works manager
Assistant to general works manager
Superintendents:

detail
electrical machine
engine
foundries
transformer
erection
employment

Welfare superintendent of women
workers

Works engineer
Supervisor, trade apprentice school
Purchasing agent and storekeeper
Traffic agent

The Westinghouse Traction Bureau
Manager P. S. Turner

Societe Anonyme Westinghouse, Paris
General manager A. Delas

Societa Italiana Westinghouse, Rome
General manager A. Zani

Figure 7. Management of British Westinghouse in 1917. A. P. M. Fleming, supervisor, trade apprentice
school, became manager of the new research department in October 1917. From John Dummelow,
1899-1949 (Manchester, Eng., 1949), p. 68.
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There were far fewer hierarchical enterprises in the capital-intensive indus­
tries in Britain than there were in the United States. But there were also fewer
in these industries than there were in Germany. In some industries, such as
oil, rubber, rayon, explosives, and synthetic alkalies, there were one or two
such firms in both Britain and Germany and several in the United States. On
the other hand, in many of the industries most central to continued economic
growth and industrial competitiveness there were far fewer such firms in Britain
than in either Germany or the United States. This was particularly true in metals
(both ferrous and nonferrous), in a wide range of light and heavy machinery,
and in organic, inorganic, and agricultural chemicals. In fact, in 1919, only in
branded, packaged products and glass were there more hierarchical enterprises
in Britain than in Germany, and in both those industries there were many more
such enterprises in the United States.

The small number of enterprises with administrative hierarchies and the
smaller size of such hierarchies helped to perpetuate a commitment to personal
ways of management. In most British enterprises senior executives worked
closely in the same office building, located in or near the largest plant, having
almost daily personal contact with, and thus directly supervising, middle and
often lower-level managers. Such enterprises had no need for the detailed
organization charts and manuals that had come into common use in large Amer­
ican and German firms before 1914. In these British companies, selection to
senior positions and to the board depended as much on personal ties as on
managerial competence. The founders and their heirs continued to have a sig­
nificant influence on top-level decision-making even after their holdings in the
enterprise were diminished. Not only were fewer senior managers placed on
boards as inside directors than was the case in the United States and Germany,
but outside directors were selected as much for family connections and social
position as for industrial experience. In these respects, then, the personal ways
or culture of British management differed from the managerial ways or culture
of American and German firms.

Prototypes of British Industrial Enterprise: Cadbury Brothers and
Imperial Tobacco

These differences in governance can be most clearly understood by examining
the history of the two basic types of personally managed industrial enterprises.
Cadbury Brothers, Ltd., (which in 1919 joined its major competitor, J. S. Fry
& Sons, to form British Cocoa & Chocolate) is an example of the family firm.
Imperial Tobacco exemplifies the second type, a federation of a number of such
firms legally consolidated into a holding company.

Cadbury Brothers, Ltd., Britain's leading maker of cocoa and chocolate, has
long been considered one of the nation's best-managed companies. Its senior
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executives wrote at length about their operations and governance structure.
By 1930 the merger, British Cocoa & Chocolate, was already the twenty-eighth
largest industrial in Britain in terms of market value of its shares, and by 1935
it was the twenty-third largest employer. By then the combined firm was com­
parable in size to those at the lower end of the list of the top two hundred in
America.

The history of the modem Cadbury firm begins in 1861, when George and
Richard Cadbury took over the small tea and coffee company their father had
established in 1831. At that time it employed eleven workers. They quickly
transformed it into an enterprise producing high-grade chocolate. In 1879 the
brothers built a large factory with advanced processing equipment. This plant,
by further reducing unit costs, solidified the firm's position as the industry's
leader. Its carefully laid-out houses and recreational areas for the workers won
the reputation of being a "factory in a garden." Cadbury reinforced its position
by recruiting a sales force of travelers and by advertising extensively
throughout the nation. In the years following 1879 production grew rapidly.
The work force was 1,193 in 1889,2,689 in 1899,4,923 in 1909, 7,100 in 1919,
and 8,381 in 1931. Small subsidiary plants to process milk for the operation
appeared in the dairy areas of southwest England, the first in 1911. By 1939
there were four. In addition, in 1921 the firm integrated backward by building
a large works near Worcester, England, to produce boxes, cases, tins, paper,
and other packaging materials. 4

Cadbury Brothers' initial investment in marketing and distribution was
smaller, and remained much smaller, than its investment in production. Like
American producers of branded, packaged products, it used existing whole­
salers and large retailers to distribute its products in its domestic market. From
the start, however, the firm relied on its own sales force to maintain its market
share by seeking out orders from retailers as well as wholesalers and by running
advertising campaigns continually. Its sales department also was responsible
for making deliveries on schedule and for collections. The firm invested in
domestic distribution facilities more slowly than did makers of branded, pack­
aged products in the United States. With increasing output and the advent of
truck transportation, it set up in 1921 a system of "depot distribution," with
large warehouses in major cities and a growing fleet of trucks, for the specific
purpose of assuring a regular and steady flow from the factory to the customers.
By 1931 the company had fifteen such depots in Britain. At that time, to facilitate
the flow, it formed a traffic section headed by a younger Cadbury. By then 70%
of the company's products were moving through the depots. Much of the rest
went directly to chain stores (or multiple shops, as they were termed in Britain)
and other large retailers.

Cadbury moved overseas cautiously. In 1903 the firm had its own sales office
in Sydney with branches in Melbourne, Adelaide, and Brisbane. It soon had
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similar sales offices in New Zealand, South Africa, and then India. Except for a
branch in Spain, no effort was made to set up such offices outside the empire.
To reach the rest of the world, the export office continued to rely on local
agencies to distribute its products. Investment in production facilities abroad
came only after World War I when, with its collaborator in British Cocoa &
Chocolate, J. S. Fry & Sons, Cadbury built plants in Australia in 1920, New
Zealand in 1930, Ireland in 1933, and South Africa in 1937. 5

Until the early twentieth century Cadbury's buying organization remained
small. Purchases were made through produce exchanges in London and from
importers of the cocoa bean. As production expanded and as a new cocoa­
growing region on the west coast of Africa came into being, Cadbury began to
build a permanent buying organization. In so doing it worked closely with its
two major competitors, the family firms of Fry and Rowntree. In 1910, when
the first crop was planted, Cadbury set up a permanent buying office in Accra
on the Gold Coast. It opened another in Nigeria in 1917 and operated it jointly
with Fry, and still another in the same colony in 1919, which it operated jointly
with both Fry and Rowntree.

Because the Cadbury family was prolific, the sons, daughters, and grand­
children continued to manage the firm's functional activities-production, mar­
keting, and sales-as well as the enterprise as a whole. By World War II the
enterprise was still administered by a management team that was somewhat
similar to that of British Westinghouse in 1917. The management, in the words
of a company report published in 1944, "retained many of the essential features
of a family concern . . . Since its inception, the control of the Company has
been vested in a Board of Managing Directors, one of whom since 1919 has
been a woman. " The directors, this report continued, "meet formally as a Board
once a week-more often if necessary." Each director, it said, "is personally
responsible for a particular section of the business and is in constant touch with
his or her colleagues," and thus "a close degree of coordination is achieved
between the policies and programs of the different departments." Committees
further coordinated the several functional activities (see Figure 8). "The for­
mulation of policies, both general and departmental," the analysis continued,
"is in the hands of a number of committees, each meeting under the chairman­
ship of a Director, through whom it reports to the Board. As each Director is
at the same time responsible for the daily activities of a group of departments,
the Board becomes an efficient coordinator of policies framed by the committee
and of actual departmental conduct of business."6 And during most of the
interwar years, all but one of the directors were Cadburys. In 1930 Barrow
Cadbury was chairman; of the other seven Managing Directors five were Cad­
burys (including Miss Dorothy A. Cadbury) and a sixth, Walter Barrow, was a
cousin. (In Britain the term "Managing Director" is equivalent to that of inside
director in the United States.) At Cadbury's even as late as the 1940s the
owners managed and the managers owned.
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THE BOARD AND ITS COMMITTEES FORMULATE
POLICY AND CO-ORDINATE THE DEPARTMENTS

THE PRINCIPAL COMMITTEES

VARIOUS DEPARTMENTS ARE REPRESENTED ON
EACH COMMITTEE TO ENSURE CO-ORDINATION-e.g.

MARKETING PRODUCTION
COMMITTEE COMMITTEE

MARKETING ADVERTISING LABOUR PLANNING

ENGINEERS SALES
TRAVELLERS PRODUCTION

DESIGN COST

MARKET RESEARCH COST

STATISTICS QUALITY

ORDER DEPT. ENGINEERS
PRODUCTION BUYING

SALES DIRECTOR PRODUCTION DIRECTOR

OTHER MEMBERS OF STAFF MAY BE REQUIRED TO ATIEND

The establishment of interlocking Committees (('.g., as between Sales and Production), each
under the Chairmanship if a Direr{or, ensures close co-operatioll ill the jj-aming and carrying
out of policy. Each Director is al.so in charge of .several departmmts, so that the Board has
effective control over the day-to-day running of the business.

Figure 8. Management of Cadbury's in the 1930s. From Industrial Record, 1919-1939: A
Review of the Inter-War Years, published by Cadbury Brothers, Ltd., Boumville (London,
n.d.), p. 9. The directors of Cadbury Brothers, Ltd. in 1930 were Barrow Cadbury
(chairman), W. A. Cadbury, E. Cadbury, G. Cadbury, W. Barrow, L. J. Cadbury, Miss D. A.
Cadbury, P. S. Cadbury, C. W. Gillett. The directors of British Cocoa & Chocolate Co., Ltd.
in 1930 were Barrow Cadbury (chairman), W. A. Cadbury, Edward Cadbury, G. Cadbury,
R. J. Fry, C. P. Fry, R. A. Fry, C. B. Fry, W. Barrow, A. E. Cater, L. j. Cadbury, C. R.
Fry, P. S. Cadbury, Miss D. A. Cadbury, Egbert Cadbury, G. H. Boucher, C. W. Gillett.
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As emphasized in the eighty-page 1944 report on the operation and admin­
istration of the enterprise during the interwar years, the function of the gov­
ernance structure was almost wholly to coordinate and monitor the production
and selling facilities. The study says almost nothing about budgets (operating
or capita!), appropriation procedures, or other capital-allocation techniques.
The senior Cadburys were completely absorbed in day-to-day operational activ­
ities. They concentrated on carrying out the functions of middle, not top, man­
agement. A comparison of the size, diversity, and management structure of the
family firm of Cadbury at the outbreak of World War II with those of the large,
multidivisional, managerial American food firms, such as Borden and General
Foods, is striking. Even more revealing i~ the comparison with those of one of
Cadbury Brothers' major competitors in Britain, the family firm of Gebriider
Stollwerck, the leading chocolate maker in Germany (see Chapter 10).

Although the Cadburys always thought and spoke of their company as a
completely independent family firm, they joined in 1919 with J. S. Fry & Sons,
Britain's third largest chocolate producer, to form the British Cocoa & Choco­
late Company. That company, which held the "ordinary" shares (that is, the
voting shares) of the two companies, provides an example of a device widely
used in Bntain to permit close cooperation between the leaders of an industry.
A Fry sat on the Cadbury board and three Cadburys joined the Fry board, while
the board of British Cocoa & Chocolate was made up of assorted Cadburys and
a smaller number of FryS.7 The activities of the two operating companies
remained separate. The preferred shares and debentures of each continued to
be traded on the London Stock Exchange. Not until 1935 were these securities
consolidated and retired. Even then the two companies retained their legal and
administrative autonomy.

Until the 1930s the two firms, Cadbury and Fry, remained little more than
allies using the holding-company board to supervise their overseas marketing
and their jointly owned and operated overseas factories, and to continue to
purchase supplies for both firms. In 1931 the British Cocoa & Chocolate Com­
pany operated, besides the three major depots in Nigeria and the Gold Coast,
fourteen buying stations in West Africa and twenty-four smaller "bush" stores.
But during the 1930s these activities came to be increasingly managed by the
Cadburys. During these years, too, Fry began to use the growing Cadbury
network for distribution depots in Britain. Both firms continued, however, to
produce, advertise, and ship their own brands; to develop new ones; and to
allocate resources for future growth. The Cadbury-Fry arrangement was typical
of mergers carried out in Britain during the interwar years between two or
three of an industry's largest firms.

More significant for the British economy was an earlier type of merger that
brought together a large number of small family-controlled firms into an
industry-wide holding company. Imperial Tobacco, which was in 1919 the fifth
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largest, in 1930 the second largest, and in 1948 the largest industrial enterprise
in Britain in terms of the market value of its shares, is a good example of this
second distinctive form of British industrial enterprise.

As was so often the case in the United States, the first mover in the industry
instigated the merger. That first mover was W. D. & H. O. Wills, which, like
James B. Duke's American Tobacco Company in the United States, was the
first firm to deploy the mass-processing Bonsack machine in Britain. Wills also
began to expand its sales force overseas, although in the international market
it was outpaced by Duke. Duke's success led him to challenge Wills in Britain
by acquiring a smaller British cigarette maker in 1901. In response Wills almost
immediately brought together the sixteen smaller firms and united them with
itself through an exchange of stock to form a new company, Imperial Tobacco.

Shortly after its formation, Imperial came to terms with Duke. The Wills
family and Duke agreed that Imperial would market in Britain and Ireland,
American Tobacco would market in the United States, and a jointly owned
company, British-American Tobacco (BAT), would sell and distribute the output
of both firms' factories in the rest of the world. Two-thirds of BAT's shares
were held by American Tobacco and one-third by Imperial. BAT quickly became
the overseas arm of American Tobacco and soon owned and operated factories
in Germany, China, and elsewhere to support its marketing organization. Impe­
rial continued to concentrate on the British home market. But after the U.S.
Supreme Court ruling against American Tobacco in the antitrust case in 1911,
that company began to sell its shares in BAT. By the 1920s BAT was controlled
primarily by the British, and, as control shifted, it became increasingly the
overseas arm of Imperial. 8

From the start, Imperial was organized as a federation. A senior executive
later recalled that its structure was "not unlike that of the Thirteen States of
America, who, when the Federal Constitution was first adopted, gave the
central government as little authority as possible and retained as much as they
could in their own hands."9 Imperial's central government was vested in the
Executive Committee, consisting of members of the families operating the
largest constituent companies, or "branches," as they came to be called: two
Willses from Wills, a Lambert and a Butler from Lambert & Butler, and a Player
from John Player & Sons. The Executive Committee's tiny staff included its
secretary, an engineer who pooled technical information, a chief accountant
who introduced uniform accounting into the operating companies, and a pur­
chasing agent whose services the operating units could use (but were not
required to). The staff was housed in a small office in the largest of the Wills
factories. The Executive Committee's responsibility was to set prices, to deter­
mine how much each of the subsidiaries could spend on advertising-the basic
competitive weapon-and to approve annual operating budgets. Thus the sub­
sidiaries continued to produce and distribute their products independently,
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much as they had done before the merger. These personally managed enter­
prises planned and carried out their own advertising campaigns, developed new
brands, and hired, fired, 'and set the salaries of their small teams of managers
in charge of production, sales, advertising, and purchasing.

During the interwar years, Imperial Tobacco continued to be administered
in much the same manner. The Executive Committee included successive gen­
erations of Willses, Players, Mitchells, .and Lamberts, their sons-in-law, and
the members of other families that operated their branches. It continued to set
prices, approve advertising expenditures, and occasionally set company-wide
policies on issues such as pension plans. "Control over branch budgets" con­
tinued to amount "to little more than sanctioning proportionate increases in
expenditure to match growth. "10 Within this framework, the branches com­
peted for market share decorously through the years, with Player increasing
its share at the expense of Wills. No major change in this structure occurred
until the 1960s.

The contrast between Imperial and its counterpart, American Tobacco, is
striking. Even before American Tobacco's founder, James Buchanan Duke, had
launched his invasion of Britain in 1901, its impressive managerial hierarchy
was headquartered in a multi-storied building at 111 Fifth Avenue. The New
York office housed the top echelons of management, including line and staff
executives of the Production Department, who supervised all manufacturing
activities, and of the Leaf Department, who were responsible for purchasing,
storing, and curing tobacco, monitoring the company's extensive investment in
drying and packing warehouses in the bright-leaf district of North Carolina and
Virginia, in the Burley district of Ohio and Kentucky, and in Turkey after Turkish
tobacco became popular. Corporate headquarters also housed the Sales Depart­
ment, which handled advertising and distribution on a global scale and main­
tained control and delivery systems that were needed to maintain steady, high
throughput. A central auditing and accounting department produced a steady
flow of detailed cost data, particularly on production costs. The large hierarchy
of middle and top management at the corporate office had developed procedures
to coordinate the flow of materials that produced and distributed four to five
billion cigarettes a year, plus substantial amounts of other tobacco products.
There, too, Duke and his associates planned and carried out their grand
strategy.11 While in Britain the price umbrella established by the federation
permitted smaller cigarette firms to compete vigorously and to move into the
top two hundred, in the United States only a Supreme Court ruling breaking up
American Tobacco's cigarette business into four companies brought competi­
tion. Even after the breakup, only one firm, Philip Morris, was able to challenge
the successor companies.

Thus, whereas during the interwar years the branches of Imperial Tobacco­
the original, constituent family firms-remained personally managed by their
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owners, whose representatives met at stated intervals to assure the mainte­
nance of gentlemanly competition, the American Tobacco Company had become
a managerial enterprise well before the 1920s. With the breakup of Duke's
empire in 1911, Duke sold off his holdings, after which the new American
Tobacco Company-that which remained after spin-offs decreed by the court
had been completed-was administered by one of America's rare managerial
dynasties. In 1912 Duke hired Percival Hill, the sales manager for Bull Durham,
the company's chewing-tobacco subsidiary, as president. Percival's son,
George Washington Hill, became sales manager, and after successfully
launching the Camel and Lucky Strike brands, took over the presidency. In
time he tu~ed the reins over to his own son, George Washington Hill, Jr. 12 In
1937 the two Georges owned 0.08% of the voting stock and Mrs. Percival Hill
another 0.85%.13 In that same year, members of the-Elkins and Widener fam­
ilies, whose forebears had helped finance the company's expansion through
acquisition and merger in the 1890s, still controlled as much as 12% of the
stock. They and their representatives had little or no impact on the company's
affairs, however.

These two tobacco companies underline the different natures of industrial
capitalism in Britain and the United States during the first half of the twentieth
century. In the United States, salaried managers with little or no equity in the
enterprise, who administered it through extensive managerial hierarchies, were
making the critical coordinating and allocating decisions. In Britain those deci­
sions were still being made by the major stockholders, who had inherited their
positions and continued personally to manage their enterprises.

What accounts for these fundamental differences in size, ownership, and
management between the large enterprises in these two leading industrial
nations? What effects did these differences have on the performance of British
firms, British industries, and the British economy as a whole? How did they
influence the types of industries in which large British industrial enterprises
concentrated? To answer these questions it is first necessary to understand
the.environment in which such enterprises evolved in Great Britain.

Domestic and Foreign Markets

Great Britain is, of course, very different from the United States both geo­
graphically and demographically. Its territory of 94,214 square miles is smaller
than that of the three contiguous states of New York, Pennsylvania, and Ohio. 14
Nevertheless, Britain's small area was and is far more densely populated than
those three states.

In the decades before World War I, Britain's income grew more slowly than
that of the United States. National income per capita increased, at 1913 prices,
from £26.8 in 1870 ($131.30, with the pound at $4.90) to £48.2 in 1913
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($236.10)-that is, less than twofold. In the United States gross national
product per capita rose from $223, the average for 1869-1873, to $608 for
1907-1911-a little less than threefold. Angus Maddison estimates the rise of
net output per capita between 1870 and 1913 as 1.3% per annum for Britain
and 2.2% for the United States. 15 Moreover, not only were output and income
per capita growing much faster in the United States than in Britain, but so was
the population. By the 1880s the population of the United States had become
one and one-half times that of Britain. By 1900 it stood at twice Britain's
population, and in 1920 at three times. British entrepreneurs, therefore, had
less incentive than their American counterparts to build giant plants. Given the
existing size and potential growth of the domestic market, the optimal size of
a plant using the same technology as its American counterpart remained
smaller. Plants the size of American works would have been unable to maintain
throughput close to minimum efficient scale (unless much of their output was
exported). As the domestic market was geographically so much smaller, dis­
tribution networks were, of course, less extensive and less costly. And because
distances were so foreshortened, there was less need to build branch plants in
Britain some distance away from the original establishment. In other words,
given the size and rate of growth of the domestic British market, investments
in production and distribution comparable to those made by American firms in
the same industries would have led to underutilization and higher costs. By the
same token, the hierarchies needed to administer smaller production and dis­
tribution facilities were, of course, also smaller.

The smaller and slower-growing domestic market also meant that overseas
customers were always more important to British than to American industri­
alists. In the broadest terms, the ratio of British foreign trade to national income
ranged from 26.9% to 29.9% between 1860 and 1913, while for the same years
the ratio for the United States hovered around 5%.16 Just as important, British
exports continued to be the products of older industries, those of the First
Industrial Revolution. For the years 1870-1879, 55% of exports consisted of
textiles (including apparel), 16% of iron and steel, 4% of machines, and 4% of
coal. The 1900-1909 figures were respectively 38%, 14%, 7%, and 10%, with
an additional 3% for transportation equipment (primarily ships). By contrast,
the manufactured goods exported from the United States were those of the
Second Industrial Revolution-refined oil, processed foodstuffs, mass-pro­
duced light machinery, and electrical equipment. 17 (Those of Germany were
also those of the Second Industrial Revolution-namely, chemicals and heavy
machinery, including electrical equipment, steel, and electrolytically produced
nonferrous metals.) Moreover, American exports of manufactured products
were dwarfed in those years by its exports of raw cotton, wheat, com, tobacco,
meat, and other agricultural products-the products that were Britain's leading
imports.
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Equally significant, Britain's commercial export channels to markets both at
home and abroad, as well as its import channels for food and other raw mate­
rials, had been developed (more fully than those of any other industrializing
nation) before the coming of the transportation and communications revolu­
tion-that is, before the advent of the railroad, the telegraph, the steamship,
and the cable. These trade and distribution channels had been put into place
when the speed and regularity of transportation and communication still
depended on age-old methods subject to the vicissitudes of animal and wind
power. Moreover, textiles made by machines, iron processed by coal, and
ships constructed of iron-the core industries of the First Industrial Revolu­
tion-lacked the potential for economies of scale comparable to that of the
industries of the Second Industrial Revolution. Indeed, in accounting for the
differences between the development of the large-scale enterprise in Britain
and its development in Britain's two major industrial challengers, one must
consider not only that Britain was the first urban, industrial nation, but also that
it was the only nation to industrialize and urbanize before the coming of the
transportation revolution. For the United States and Germany the new trans­
portation and communication networks and the technological opportunities they
created were at the very center of the industrializing process.

Britain also differed from other industrializing nations in that by the 1870s it
had almost completed its transformation from an agrarian commercial economy
to an urban industrial one, a change which had begun at the end of the previous
century. In 1871, 43.1% of its work force was in mining and manufacturing,
19.6% in trade and transport, 15.3% in domestic and personal services, and
6.8% in professional and public employment, while only 15.1% was engaged in
agriculture, forestry, and fishing. The occupational pattern in the United States
did not reach roughly similar proportions until World War II. As early as 1851,
half the population of Britain lived in towns of more than five thousand. London,
which ten years later had a population of 3.2 million, was already the largest
metropolis in the Western world. Again, a comparable ratio of rural to urban
population would not be reached in Germany until after 1900 and in the United
States not until after World War 11. 18

In Britain, then, the rapid internal migration from country to city and from
agriculture to industry resulted in the largest concentrated consumer market
yet created. By 1850 more than 10 million persons living within the geograph­
ically small quadrangle bounded by London, Cardiff, Glasgow, and Edinburgh
depended on money wages to obtain their entire supply of food, drink, clothing,
and housing. Precisely because England was the first urban industrial nation, it
became the world's first consumer society. That golden quadrangle remained
the world's richest consumer market for more than a century. The small geo­
graphical size of the domestic market, its concentrated richness, and the excel­
lent transportation system had as much impact as did legal, educational, and
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cultural factors on the continuing of personal management and personal capi­
talism in British industry.

Rapid industrialization and the superior pre-railroad transportation system
also meant that business enterprises in both commerce and industry had
become more specialized in Britain than in the United States in the pre-railroad
years. As in the United States, the standard legal and administrative form of
business enterprise had long been the partnership. But, again as in the United
States, the partnership was a much less stable form than the incorporated stock
company. Partnerships were easily formed, altered, or dissolved. New partners
came; old ones left. One businessman was often a partner in two or more
enterprises. The owners, that is, the partners, managed all the operations of
the enterprise, assisted only by a clerk or two in the office and by foremen in
the new factories. As the new factories increased the nation's industrial output
early in the nineteenth century and as other continents began to supply raw
materials and to provide markets for that output, the expanding volume of
transactions brought increasing specialization in both production and distribu­
tion. But the internal management of the enterprise remained almost
unchanged. Thus, pre-railroad Britain provided an even more believable
example than pre-railroad United States of an economy operating through small,
single-function, single-product, personally managed enterprises, and of the
activities coordinated by the invisible hand of market forces and mechanisms.

The Impact of the Railroads

Because Britain began to industrialize well before the coming of the railroad,
the telegraph, the steamship, and then the cable, these innovations in trans­
portation and communication had much less impact on industrial institutions
there than in the United States, or in Germany. Not only had Britain become
an industrial urban economy before the building of the railroad network, but its
much smaller geographical area had required a smaller, tighter network than
did. the United States. Thus the construction, financing, and management of
railroads created fewer challenges in Britain than they did in the United States.
Moreover, because Britain's pre-railroad transportation system was much more
efficient than that of the United States, the impact of the railroads on the
processes of production and distribution was much less significant than in the
United States. Not only were distances between industrial and commercial
centers much shorter, but water transportation was much more available in this
island economy, where few towns were more than seventy miles from the coast
and where rivers and canals rarely froze for extended periods in winter. In
addition, hard-surfaced roads were more numerous and their condition was far
superior to those in contemporary America.

In regard to both the overall size of the railroad network of the two countries
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and the size of individual railroads, the differences were dramatic. By 1860
Britain had 9,069 miles of railroads and the United States 30,626; by 1880 the
figures were 17,933 and 93,292. In the next year (1881) alone, just under
10,000 miles of track were laid in the United States; in 1882 the figure was just
over 10,000 miles. Thus in those two years more mileage was built in the
United States than had been constructed in Britain since 1830. By World War
I, the American mileage of just over 240,000 was more than ten times that in
Britain. Further, the major British roads operated from 600 to 1,000 miles of
track, whereas American railroad companies in the 1880s and 1890s were
operating from 6,000 to more than 10,000 miles. In the 1890s one American
railroad company, the Santa Fe Railway, operated mileage that equaled more
than half of Britain's total. 19

Nevertheless, the British railroad companies were by far the largest business
enterprise in Britain during the nineteenth century. Their operations resulted
in the creation in Britain of the first managerial hierarchies with lower, middle,
and top levels of management. 20 Even though the geographical distances were
much smaller and the terrain and freight characteristics less varied than in the
United States, the intensity of traffic-the volume carried per mile-was much
greater. Because traffic and mileage were concentrated in so small a geograph­
ical area, British railroad managers became expert in moving freight and pas­
sengers on their intensively used urban rail systems. No regional markets in
the United States were better served than was the golden quadrangle in Britain.

At the same time, British railroad managers were less challenged to pioneer
new methods of organization and of internal control than were Albert Fink, J.
Edgar Thomson, and others in the United States-methods so necessary in
administering systems, several of which served geographical areas larger than
all of Great Britain. British railroads, therefore, did not provide models for
industrial management as did the U.S. railways. Indeed, by the end of the
century British railroad managers were traveling to the United States to learn
American management methods. 21

Nor did the coming of the railroads have so great an impact on the capital
markets in Britain as they did in the United States. In industrial Britain, railroad
promoters were able to rely more on local capital than could their American
counterparts in the rural areas of the recently settled South and West. When
railwaymen did go to London, the world's largest and most sophisticated money
market, they had little difficulty in raising the funds needed. 22 True, the new
demand for railroad capital did lead to the development of new financial instru­
ments-preferred stock and debentures. Industrialists would later use the
same type of nonvoting securities to meet their capital needs without losing
control of their enterprises. British stockbrokers, such as the partners in Foster
& Braithwaite, Haseltine Powell, and Henry Cazenove, took their places on
the railroad boards. In no sense, however, did they acquire the influence, both
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formal and informal, that the New York investment bankers enjoyed in the
affairs of American railroads at the tum of the century. Moreover, because
capital was raised locally, local capitalists served on railroad boards more often
than they did in America, and they appear to have participated more effectively
on boards and committees of boards than did their counterparts in the United
States. In America the far greater capital requirements of the railroad network
resulted in centralizing and institutionalizing the American capital market in New
York, thus creating the second largest money market in the world. In Britain
the smaller requirements of a much smaller network only enlarged and refined
somewhat the activities of what had long been the world's largest financial
center.

Finally, competition between railroads did not bring governmental regulation
in Britain in the same way as it did in the United States. Not only was the
standardization of procedures and equipment easier to work out in the smaller,
more compact British network, but also as early as 1842 a Clearing House
Association had been formed to settle intercompany accounts and then to main­
tain rates through the pooling of profits and other devices. Because pooling and
other means of cooperation were encouraged and because shorter distances in
the much more industrialized economy made the capture of through-traffic less
critical to profits, there was less incentive to discriminate, either openly or
secretly, in rate-making, and, therefore, there were fewer grievances of the
kind that led to rate regulation in the United States. Even so, freight rates,
because they so directly affected costs for both producers and shippers, did
become a major issue late in the 1880s. Nevertheless, government regulation
of British railroads resulted as much from the demands of passengers for safety,
and of railroad employees for better pay and improved working conditions, as
it did from the complaints of shippers and communities about discriminatory
rates. 23

The railroads in Britain, therefore, were not pioneers in modem manage­
ment, in finance, or in government regulation to the extent that they were in
the United States. Nor did they have the same impact on the organization and
process of production and distribution. This was partly because industrialization
preceded the building of the railroad network and partly because pre-railroad
water and land transportation carried goods, passengers, and messages more
efficiently than was the case in the United States. As T. R. Gourvish, a leading
British railroad historian, has pointed out, "It is generally agreed that, with the
basic industries already well established in 1830, the railway could do little more
than cement the existing patterns of settlement and industrial location. "24

Although the railroads and also the telegraph did bring an expansion of markets
and did encourage the introduction of large-batch and continuous processes,
particularly in the mass production of branded, packaged products, the tech­
nological response to the opportunities created by new transportation and com-
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munication was much less dynamic in Britain than it was in either the United
States or Germany. On the other hand, as Gourvish notes, "retailing was
transformed, and essentially new traffic was encouraged in perishable goods­
meat, fish, fresh milk and vegetables. "25

The Revolution in Distribution

British entrepreneurs responded with alacrity to the opportunities for mass
distribution as the new transportation and communications networks were put
in place. In his classic study on the retailing trade in Britain, James B. Jefferys
describes the transformation in these words:

In contrast to this relative stability or near-stability in distributive organization
and method up to the middle of the nineteenth century, the following half-century
or so, particularly the period 1875-1914, witnessed a transformation of the distri­
butive trades comparable in many ways to the revolutionary changes that had taken
place in the industrial structure of the country in the previous century. In these
years new techniques of selling, new methods of wholesale and retail organization,
new trades, new types of consumer goods and new forms of retailing units began
to emerge, at first alongside the older-established traditional methods and then in
place of them. The branding of goods, their advertisement by the producers, and
the determination of the retail selling prices under systems of retail price mainte­
nance were introduced widely in some trades. Flamboyant window displays and
advertisements by retailers and the use of clearly marked prices were replacing
the older customs of reticence and higgling. Finally these years saw the triumph
of the fixed shop as the dominant form of retail trading and the emergence on a
significant scale of large-scale distributive organizations-the department store,
the Co-operative Society and the multiple shop firm. These units employed
hundreds and thousands of workers, in a sector of the economy hitherto the
untouched preserve of the small-scale independent master employing at the most
a handful. 26

The three new types of mass retailers, then, were the department stores,
the multiple shops (chain stores), and the consumer cooperatives. The coop­
eratives were served by two giant organizations of the Co-operative Wholesale
Society (C. W.S.), one in England and the other in Scotland. In order to exploit
the economies of scale and scope, the new mass retailers organized themselves
in much the same manner as did their counterparts in the United States. They
had buyers for each major product line-buyers who set price, output, and
specifications, and who scheduled the high-volume flow from the factories to
the retail shelves. In Britain, as in the United States, such administrative coor­
dination quickly lowered unit costs, bringing both lower prices (to the con­
sumer) and higher profits (to the merchandiser) than those resulting from
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market coordination among a large number of smaller, independent, wholesalers
and retailers.

Yet, differences between the IJ?ass markets in the two countries led to note­
worthy differences between the institutions created to serve them. Whereas
the new mass marketers in the United States catered to a recently settled
continental territory that was still oriented toward commerce and agriculture,
those in Britain served the world's first industrial nation. In Britain there were
no giant mail-order houses, such as Sears or Montgomery Ward, distributing
to fanners and small merchants on a continental scale. The established insti­
tutions continued to serve the middle-class clientele-increasingly profes­
sionals and white-collar workers-who shopped on the High Street of British
towns and cities. So the new mass marketers concentrated on serving the still
rapidly growing working-class neighborhoods that were not adequately 'supplied
by the older, pre-railroad, wholesale and retail enterprises. 27

Of the three new types of mass marketers in Britain-the department stores,
the multiple shops, and the cooperatives-only the department stores, partic­
ularly those in London, were oriented toward the middle-class shopper. British
department stores developed much as did the American ones. Concentrated in
urban areas, they normally were dry goods shops grown large. As Macy's had
done in New York, Whiteley's and other British pioneers expanded the scope
of their operations by adding to their original lines of dry goods and apparel
such items as carpets, draperies, cabinets, beds, and a variety of other house­
hold furnishings. Although the department stores in the metropolis attracted
middle-class customers, W. Hamish Fraser notes that "outside of London the
new department stores at first looked to working class customers." By the
early twentieth century, however, they were "concentrating on the upper end
of the market. "28

On the other hand, both the multiple shops (chain stores) and the coopera­
tives continued to cater almost wholly to working-class customers until the mid­
twentieth century. The multiples, as they were often called, were an even more
direct response to the growing, urban, working-class market than were the
department stores. They came earlier than their counterparts in the United
States and concentrated on a much smaller line of products. Nearly all these
pioneers carried one of two lines of goods-either perishable foods or apparel
(primarily shoes). Because of their narrow line they exploited economies of
scale (stocktum) more than those of scope. Of the 101 multiple-shop enter­
prises with more than ten branch stores in operation in 1890, 51 were in food
and 44 were in footwear. Of the 374 in 1928, 188 were in food (including
groceries, meat, bread, milk, and confectionery) and 70 were in footwear. The
rest were in other apparel, with a small number retailing household furnishings
and chemist's products (branded, packaged items and generic medicines and
drugs).29 Unlike the American chains, particularly those in food, the British
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multiples continued to concentrate on single lines of goods. Whereas in the
United States the Great Atlantic & Pacific Tea Company, Grand Union, Amer­
ican Stores, and Kroger expanded their lines to carry a variety of groceries,
meats, condiments, canned goods, bottled goods, and local fresh produce,
Lipton, Maypole, and Home & Colonial Stores in Britain sold little more than
tea, sugar, bacon, ham, margarine, butter, cheese, and eggs. Eastman, Nelson,
and Fletcher carried only chilled or frozen meat. Because the multiples carried
so few lines, the shops were physically smaller than their American counter­
parts. Because their market was so much more concentrated, and because
their volume of sales was very high, these enterprises integrated backward
much more than American food chains did. They owned or controlled suppliers
in Ireland, Holland, Denmark, and even the United States and Argentina in
order to assure themselves of the supplies needed to maintain consistently high
stockturn. 30

An even more striking difference between the two countries was the rapid
growth of consumer cooperatives in Britain, a movement that never became
extensive in the United States. Unlike publicly held corporations, the members
of cooperatives did not receive dividends on the shares they held, but on the
purchases they made. James Jefferys has pointed out that "in the thirty-five
years between 1881 and 1914 the membership, drawn almost exclusively from
the working class, had increased nearly six times and the retail turnover at
constant prices just over five times." By 1913 the cooperatives had 2. 72 million
members and by 1937 more than 6.50 million. The number of separate societies
in existence grew as rapidly, from 400 in 1862 to 1,043 in 1882, and to a peak
of 1,455 in 1903. Moreover, many of these cooperatives had a number of
branches. In 1888 each of the largest 14 had more than 5,000 members, and in
1900 a quarter of the total membership was in societies with 11,000 or more. 31

The rapidly growing need of these retail cooperatives for an assured and
continuing flow of supplies led to the formation of the Co-operative Wholesale
Society (C. W. S.) in England in 1862, and of a second Society in Scotland in
1866. These two wholesale cooperatives quickly became the world's largest
distribution organizations. Their size, the rapidly growing number of individual
members, and the resulting market encouraged both of the wholesale societies
and some of their retail-store members to exploit economies of scope much
more than the multiples did, though still much less than the American mass
retailers. Initially, the cooperatives concentrated on food, carrying about the
same lines as the multiples did. First came groceries, then meat, and then soap
and other packaged products. 32 In the 1870s the cooperatives also began to
market apparel, drapery, and other household furnishings. Because they had
the volume and the assured sales, the two mass-wholesaler societies from
which the retail cooperatives obtained their food, apparel, and other products
integrated backward extensively, making a larger investment in production
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facilities than did the American mass retailers. By the 1890s the English C. W. S.
carried on its wholesale business from large offices in Manchester, Newcastle,
and London (each with extensive warehouse facilities), and from smaller ones
at Bristol and Northampton. It operated supply depots on the Continent, in
New York and Montreal, and in Liverpool and Longton. It soon had its own
factories producing bread, biscuits, confectionery, soap, ready-made clothing,
shoes, draperies, flour, tobacco, and cabinets. Ideological as well as economic
reasons encouraged the investment in factories: the salaried managers of the
C. W. S. and the members of its retail cooperatives firmly believed that the
cooperative movement should be encouraged in all sectors, including not only
manufacturing but also banking and insurance. They viewed it as an effective
alternative to exploitative capitalism.

By the end of World War I the new mass retailers had captured an impressive
share of three trades: perishable foods, apparel, and household furnishings. As
early as 1915, department stores, multiples, and cooperatives together
accounted for between 17% and 21% of total retail sales (a decided increase
from their 2% or 3% share in 1875). In the same year (1915) they accounted
for 31% of the groceries and provision trade, 44% of footwear, 23% of women's
wear, and 20% of household furnishings. 33 In these trades they concentrated
on a limited number of products. They relied on high-volume throughput (stock­
turn) to reduce prices to a level low enough for the working-class customer to
be willing to pay cash rather than to rely on credit as supplied by existing retail
shops. (A critical function of the small, independent retail shops-and, indeed,
often the reason for their continued viability in food and clothing-was that even
though they and their wholesale suppliers sold at higher prices, they did provide
extensive credit to their customers. )34

The volume handled by the new mass retailers was impressive. Thomas
Lipton, who opened his first shop in Glasgow in 1874, was by 1878 selling daily
in his Glasgow multiples "11/2 tons of butter, 50 cases of rolled butter, one ton
of bacon, 1V2 tons of ham, V2 ton of cheese and 16,000 eggs." The requirement
to maintain such throughput caused Lipton to invest even more extensively
than the C. W. S. in refrigerated collection facilities in Ireland, Holland, Den­
mark, and the United States, as well as in Britain. 35 For the same reason the
multiple-shop distributors of meat, besides investing in similar refrigerated
warehouses in Australia, New Zealand, and Latin America, obtained packing
plants in Argentina and Uruguay.

As the importation of perishable foods into Britain grew to unprecedented
proportions, however, entrepreneurs found it profitable to construct extensive
and specialized refrigerated storage facilities at major ports-London's Smith­
field complex being the largest and best known of such plants. The volume of
trade was large enough to encourage intermediaries like Union Cold Storage
Company and one or two of the railroads to build smaller refrigerated storage
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units (but apparently not refrigerated cars) to serve the inland markets. Once
such organizations were in place, the multiples and the two cooperative whole­
sale societies did not need to make nearly so extensive an investment in
product-specific refrigerated distribution facilities as did the American meat­
packers in the 1880s.

In apparel, footwear, furniture, and other nonperishable consumer goods,
the integration of retailing and manufacturing occurred for much the same rea­
sons as it did in the United States. The small optimal size of plants in these
labor-intensive industries meant that a relatively small number of outlets could
absorb the output of a single factory. Generally, therefore, a number of multiple­
shop distributors would invest in their own production facilities, which would
provide an assured supply at the lowest possible unit cost (that is, by operating
at minimum efficient scale). Indeed, in the United States, according to Victor
S. Clark, such integration occurred in footwear and apparel at roughly the same
time (the 1880s and 1890s). Most such American firms remained regional,
although a small number had nationwide sales. Two of these, International Shoe
and Endicott Johnson, were large enough to be on the list of the top two hundred
American companies in 1917, 1930, and 1948. In Britain the integration came
earlier and resulted from retailers' decision to integrate backward to control
their own supplies. Only one shoe manufacturer, the Trueform Boot Company,
appeared (in Group 31) on the list of the two hundred largest British companies
in 1930 and 1948. 36

In these ways Britain's smaller geographical size and greater concentration
of markets brought opportunities for exploiting scale economies, and thus
encouraged mass retailers of food and apparel to integrate backward more than
did those in the United States. Once that investment was made, they continued
to concentrate on handling a limited line of provisions, or meat, or shoes, or
men's clothing, or women's wear, or one or two lines of household furnishings.
These limited lines meant that fewer buyers and other middle managers were
necessary than was the case with their American counterparts. Only a few of
the leading London department stores, along with the two giant wholesaling
societies which supplied the consumer cooperatives, had the opportunity to
achieve economies of scope in addition to those of scale as measured by stock­
tum. At the Co-operative Wholesale Society the addition of new lines, which
allowed each to make fuller use of existing distribution facilities, provided an
incentive to invest in manufacturing plants of optimal size whose output could
be absorbed easily by the cooperatives' distribution organization.

A comparison of the two largest distribution enterprises in the two coun­
tries-Sears, Roebuck and the English C. W. S.-emphasizes the way in which
different markets help to differentiate the marketing institutions of different
nations. Just before World War I, Sears was smaller than the C. W. S., employing
a total of 9,500 persons, of whom only a small number were in manufacturing.
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In 1913 the C. W. S. employed 7,000 persons in distribution and 14,000 more in
production. Sears had sales of $90.4 million and the C. W.S. £31.2 million (equiv­
alent to about $150 million), which included sales from its manufacturing as well
as distribution activities. (In 1913 the sales of the C. W. S. to its societies were
£25.2 million, or about $123.5 million.)

At Sears a much larger managerial hierarchy, placing greater reliance on
systems of control, exploited as fully as possible the economies of both scale
and scope. Its broad product range included hundreds of items in addition to
apparel and household furnishings; it sold a multitude of "hard lines"-cutlery,
tools, hardware, firearms, washing machines, stoves, books, buggies, pumps,
windmills, bathtubs, and pianos and other musical instruments. C. W. S. 's much
smaller number of lines included food as well as apparel and furnishings, but no
"hard lines." Because Sears handled so many different lines, it only moved into
manufacturing when it could not obtain the desired article at the desired price,
quantity, and quality. The operations of Sears's highly centralized administrative
hierarchy of functional-line and advisory-staff managers made possible by 1905
the filling of as many as one hundred thousand orders a day from its Chicago
plant. By World War I it had added only two smaller branch distributing plants,
one in Dallas and one in Seattle. With this management in depth and the resulting
organizational capabilities, Sears was able to attain an average return of 9.6%
on sales between 1905 and 1916. 37

The C. W. S. was, of course, a mass wholesaler, not a retailer. Its function
was to serve its hundreds of retail shops. Because it handled a much smaller
number of lines, and because the optimal size of the plants used in the produc­
tion of those products was small, it invested in production facilities to a much
greater degree than Sears. And because it had far fewer lines than Sears, and
these lines required less coordinating of throughput to assure cost advantages,
the English C. W. S. continued to be managed in a more personal manner. It did
not need the hierarchy, the operating technology, or the control systems
required by Sears to process orders at a high minimum efficient scale. It oper­
ated in a much more decentralized manner with autonomous units or "district"
offices serving their respective areas-three major ones at Manchester, New­
castle, and London, and two smaller ones at Bristol and Northampton. The
geographical areas served by these district offices were far smaller than the
administrative districts or zones of American retail chains. The buyers for the
different lines in each of these "district" offices operated quite independently
of those in other district offices. In each of the five district offices, the several
product departments-the buyers-were grouped into two "divisions," one for
groceries and one for "draperies" (products other than food).

Even after World War I the C. W.S. had only a skeleton of a corporate office.
Before the war it had had little more than the secretaries of two enterprise­
wide committees, one committee for groceries and the other for draperies,



Personal Capitalism in British Industry 261

that met at intervals at the C. W.S. Manchester headquarters to coordinate the
buying and investment policies of the enterprise as a whole. These two com­
mittees also supervised most but not all of the factories established by the
C. W. S. After the war the society recruited a small staff composed of accounting
and auditing offices, an analytical laboratory, and a publicity department. These
were housed next to the offices of the secretaries of the drapery, grocery,
finance, and factories committees, and to those of the two senior executives,
the secretary and the executive officer. At the C. W.S. the management
remained nonhierarchical and the profit low. The reported profit as a percentage
of sales between 1903 and 1913 ran between 1.5% and 2.5%. (Because
C. W. S. 's accounting procedures are not clear, this figure may not be accu­
rate. )38 Moreover, maximum stockturn was not a primary objective. Profits,
which were returned to the member societies, were not a major concern. A far
greater concern was to keep the price and quality of goods competitive.

This comparison between the English C. W.S. and Sears demonstrates the
basic differences between the mass distribution enterprises in the two coun­
tries. The British consumer cooperatives, multiples, and even department
stores looked to the urban working class as their market. For this reason they
handled a smaller number of product lines, nearly all of which were basic necess­
ities. Because the number of lines was smaller, they relied more on economies
of scale than of scope to reduce costs. Because they relied on scale, because
the products they handled-food and clothing-had a low minimum efficient
scale in production (that is, the optimal size of plants was small), they integrated
backward by investing in manufacturing plants more than did their American
counterparts. Because they concentrated on marketing a relatively few lines of
standardized products, they required much less in the way of a managerial
hierarchy. Therefore management remained much more personal (nonhierarch­
ical) than it did among the mass distributors in the United States.

The Revolution in Production

Although British entrepreneurs responded with alacrity to the opportunities in
distribution that appeared when the new railroad, telegraph, steamship, and
cable systems were being completed, they reacted much more hesitantly to
those offered by the revolution in production techniques that was engendered
by the new transportation and communications networks. In those industries
where British entrepreneurs did make the three interrelated investments that
created the modern industrial enterprise, these enterprises and industries were
able to compete successfully in international markets. But-and this calls for
repetition and emphasis-in the new industries of the Second Industrial Revo­
lution, British entrepreneurs too often failed to make an investment in produc­
tion large enough to utilize fully the economies of scale and scope, to build a
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product-specific marketing and distribution network, and to recruit a team of
salaried managers. And when they did, they made smaller investments and
made them in a more evolutionary manner. So they continued to rely on older
fonns of industrial enterprise-firms that were personally managed, usually
family-managed. In many of these new industries substantial tripartite invest­
ments were, indeed, made in Britain; but foreign, not British, enterprises made
the investments. Foreign firms reaped the profits and developed the product­
specific organizational capabilities. The failure of British entrepreneurs and
enterprises to build such capabilities-in terms of both facilities and skills­
continued to handicap these British industries and the British economy for
decades.

ENTREPRENEURIAL SUCCESS: BRANDED, PACKAGED PRODUCTS

British entrepreneurs were most successful in the production of branded, pack­
aged products. In these lines, where manufacturing processes were not tech­
nically complex and where extensive, product-specific, distribution facilities or
specialized marketing services were not required, British entrepreneurs cre­
ated profitable integrated enterprises. They adopted new production technol­
ogies for refining, distilling, milling, and processing food, drink, tobacco, and
consumer chemicals. They devised new ways of packaging and branding prod­
ucts that could be sold directly to the consumer from retailers' shelves.

Nevertheless, these entrepreneurs failed to take up the most cost-reducing
of the new packaging technologies-high-speed canning. Because British entre­
preneurs failed to invest in the new canning processes that revolutionized pack­
aging in the United States beginning in the 1880s, not a single food company
in Britain before World War II was comparable in size and complexity of oper­
ation to Borden, Heinz, Campbell Soup, Del Monte, or Libby, McNeill & Libby.
Nor did a large producer of metal containers and canning machinery similar to
American Can and Continental Can appear before the 1930s. Until then the
British companies relied primarily for their packaging on paper boxes and wrap­
pings, glass bottles, and tin boxes.

Even so, by the tum of the century many producers of branded consumer
goods were among the nation's largest and most successful industrial enter­
prises. These were producers of cigarettes and other tobacco products; of
sugar, flour, chocolates, biscuits, and other confectionery; of jams and sauces,
condiments, meat extracts, and certain other foodstuffs; of beer, whisky, and
soft drinks; and of consumer chemicals such as soaps, starch, cosmetics, paints,
and pills. Nearly all began, like Cadbury Brothers, as small family partnerships
producing for local markets, and then expanded in the 1880s (and in a few cases
earlier) by exploiting the cost advantages of scale. 39

In the 1850s and 1860s, as railroads and steamships speeded flows of mate­
rials and expanded markets (Britain's basic rail network was near completion
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at least two decades earlier than that of the United States), these owner­
operators adopted new high-volume processes of production and then took over
the marketing functions that, until then, had been handled by intermediaries.
They branded their products and advertised nationally. Most important of all,
like Cadbury they sent out ever-increasing numbers of salesmen or "trav­
elers"-sometimes salaried, sometimes on commission, and sometimes paid
both ways. These travelers obtained orders from wholesalers and large urban
retailers and were responsible for delivery of orders on schedule. Because their
market was so geographically concentrated and so well served by a long-estab­
lished network of intermediaries-in striking contrast to the United States­
British producers of branded, packaged products invested much less in distri­
bution facilities and relied more on independent distributors than their American
counterparts. Even so, those with the largest output, such as Lever Brothers
in soap, Peek Frean in biscuits, Schweppes in soft drinks, and Reckitt & Sons
in starch and blueing, had set up branch offices and warehouses before 1900.
After World War I, as the scale of such operations increased and as the auto­
mobile and truck offered more versatile forms of transportation and local
delivery, more of these firms began, like Cadbury, to invest extensively in
trucks and depots. 40

As in the United States, by reducing costs the new high-volume processes
of production greatly increased the funds available for nationwide advertising.
Such advertising, in tum, created formidable barriers to entry by competitors
in more than just local markets. Also, as in the United States, these producers
relied on advertising agencies to buy space in national periodicals and in
hundreds of local newspapers. In fact, such specialized intermediaries were
probably established in Britain before they appeared in the United States. By
the 1890s British advertising agencies, like their American counterparts, had
begun to assume responsibility for preparing advertising copy for their clients. 41

The names of these first movers in branded, packaged products are familiar
today. Cadbury is a leading example. According to]. Othick, the British choc­
olate and cocoa industry was becoming concentrated in the late 1860s, and "by
the early twentieth century the industry was very much dominated by three
firms-Cadbury, Fry, and Rowntree. "42 Already leaders in the 1870s, they
remained so in 1919. The largest firms in the biscuit industry were Carr of
Carlisle, Huntley & Palmers, and Peek Frean. Carr was founded in 1841 and
the other two in 1857. In the biscuit trade, as in chocolate making, as one
historian has noted, "technology boosted production." Machinery for making
biscuits in volume had been invented in the 1840s, but the leading firms' real
expansion came with investments in technology for volume production during
the 1870s and 1880s. By the 1880s, another historian reports, Huntley &
Palmers and Peek Frean had begun to collaborate informally on determining
prices, output, and other matters. 43 Although there is less information on the
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jam makers, it seems clear that the big three in that industry before 1900 were
Crosse & Blackwell, J. Keiller, and E. Lazenby.44 The soap trade began to
become oligopolistic when in the 1880s William Lever started to mass-produce,
package, brand, market, and distribute soap in a manner similar to that of
Procter & Gamble in the United States. (Before that time soap had been sold
in both countries in bulk, with the retailer selling slices to the consumer in the
way that he sold cheese and butter.) By 1914 Lever and those leading compet­
itors that were soon to come under Lever's control produced 61% of Britain's
soap. By 1919, after they had come under Lever's full control, this figure had
risen to approximately 70%.45

In the 1870s Scottish whisky makers came to blend "pot-still" whisky with
"patent-still" grain spirits. The patent still, in the words of the industry's his­
torian, "produced whisky more quickly, more cheaply, in much greater quantity
and in a continuous process." Much of the increased income from the resulting
reduced unit cost went into advertising. By the 1890s the Scotch whisky
industry was dominated by six firms-Distillers Company (a merger of six
patent-still operators), Haig, Dewars, Walker, Mackie (White Horse brand),
and Buchanan (Black and White). In 1915 Buchanan and Dewars merged to
form Scotch Whisky brands. By 1927 further mergers and acquisitions brought
all of these leaders into the Distillers' Company, which like Imperial Tobacco
was a federation within which each of the constituent companies produced and
distributed its own well-advertised brands. 46

In mass-produced cigarettes, as has already been told, W. D. & H. O. Wills
quickly overshadowed its smaller competitors, who joined with Wills to form
Imperial Tobacco when Duke's American Tobacco Company threatened to
invade Britain. That federation dominated the British market for decades,
although the price umbrella it provided permitted the growth of strong com­
petitors, including Gallaher, Carreras, and Phillips. 47

The firms that came so quickly to dominate their industries at home were
soon marketing directly overseas. Indeed, many of these producers of branded,
packaged products had branch offices staffed by salaried managers abroad
before they had them at home. Like Cadbury-but often more aggressively­
they began to sell overseas, first in what were to become the Commonwealth
nations of Australia, New Zealand, Canada, and South Africa. Only a few looked
toward the Indian subcontinent. Early in the twentieth century some ventured
into the United States and continental Europe. Although they invested quite
extensively in marketing abroad, they were slower about building plants there.
By the First World War those with overseas manufacturing facilities included
Liebig's Extract of Meat (beef bouillon), Reckitt (blueing), Keiller (marmalade),
Bryant & May (matches), and Burroughs Wellcome (drugs and pharmaceuti­
cals).48

The largest of all the makers of branded, packaged goods, Lever Brothers,
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the soap company that consciously followed the American example, invested
the most abroad. By World War I it had plants not only in Australia, Canada,
and the United States but also in Switzerland, Gennany, France, Holland,
Belgium, Sweden, Norway, and Japan. In all but one case the company built
these plants, according to Peter Buckley and Brian Roberts, because sales
volume justified local production, rather than because it wanted to avoid tariffs.
The plants served national rather than larger regional markets. This was partly
because of differences in currencies, laws, and tastes. But such direct invest­
ments rarely came until the sales organizations in each country had developed
a volume of "trade sufficient to warrant the construction of a factory." Because
minimum efficient scale in soap production was so much lower than it was, say,
in machinery or chemicals, Lever Brothers found it more economical to build
several small plants for national markets rather than one or two for the whole
European market. Because the finn moved abroad earlier than American soap­
makers such as Colgate and Procter & Gamble, and before firms in Europe or
elsewhere had developed the new methods of producing and marketing pack­
aged soap, Lever built its own plants rather than acquiring existing ones. And
because few economies resulted from closely coordinating the local activities
of distant plants, these integrated foreign subsidiaries operated quite autono­
mously, having relatively little contact with one another. They probably had
less constant supervision from the home office than did the subsidiaries of their
American competitors. 49

Growing demand at home and abroad brought gradual enlargement of the
main factories of these branded, packaged producers, and with it an expansion
of their purchasing organizations. Until after World War I, however, the com­
panies producing foods and consumer chemicals rarely operated more than one
major factory within Britain. Even though the increase in size brought only
relatively small cost advantages, the British market was so geographically con­
centrated and homogeneous that there was little to gain in tenns of transpor­
tation costs and differentiated demand by building new capacity at a distance.
On the other hand, a number of firms, including Cadbury, Lever Brothers,
Rowntree, Fry, Liebig's Extract of Meat, and Bovril, had by then invested
much more than their American counterparts in plantations, agencies, and
trading companies in foreign lands in order to have assured sources of supply.
Possibly because their supplies came from distant areas overseas, they felt a
stronger need to reduce transaction costs in this way than did American com­
panies that could rely on domestic sources.

The histories of the individual finns making branded, packaged products
varied, of course. Some moved overseas earlier than others; some entered
American and Continental markets with more energy and enthusiasm tlJ.an their
competitors. In nearly all cases, however, the growth of the enterprise took
place more slowly than did that of comparable enterprises in the United States.
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In industries like these, where mass production did not require the services
of technically trained managers and where distribution called for little in the way
of specialized services and facilities, such evolutionary growth permitted the
founding families to continue to manage the enlarged enterprises. This evolu­
tionary growth also meant that many continued to own as well as manage.
Expansion of plants and facilities was financed from retained earnings or, where
earnings were paid out in dividends, by issuing debentures or other nonvoting
securities. Because increasing demand was normally met by expanding the size
of the original plant and because buyers and travelers continued to work out of
the home office, next to the enlarged works, the enterprise could easily be
managed in person by a few executives. Overseas marketing functions were
left almost entirely to the local managers. Before the advent of the airplane and
the overseas telephone, foreign factories, sales offices, purchasing units, and
plantations simply could not be supervised as closely as an American finn could
supervise its more extensive network of branch plants and sales and purchasing
offices within the United States. After all, Chicago was only an overnight trip
from New York, and San Francisco was only two days from Chicago, whereas
a supervisory round trip from London to South Africa required at least six
weeks, and one to Australia took twelve.

Thus a founding family continued to manage its growing enterprise in much
the same manner as did the Cadburys, even as late as World War II. Such finns
operated through functionally departmentalized organizations, with department
heads who were apt to be members of the family. Working closely together at
an office in or near the plant and living nearby, they had little need for charts
and tables to define and explain their organization to themselves or others.
Before World War I such personal management by owners assisted by a small
team of managers was practiced even among the largest producers of branded,
packaged products ranked in the top two hundred, including Reckitt, J. J.
Colman, Beechams, Rowntree, Mackintosh, Crosse & Blackwell, Peek Frean,
Huntley & Palmers, Bovril, Gilbey, Schweppes, Yardley, the sugar refiners
Abram Lyle and Henry Tate, the grain millers J. Rank and Spillers, and the
producers of cigarettes. Only in the case of Britain's largest, Lever Brothers,
is there clear evidence that the owners were assisted by an extensive hierarchy
before World War I. It was smaller in size than the hierarchies of leading
American and German firms and also differed from them in structure (see
Chapter 9). By 1917 Lever's corporate office included thirteen salaried man­
agers, several of whom oversaw operations of the allied companies that Lever
controlled, as well as supervising functional specialties. 50

The brewing enterprises that appear in such profusion on the lists of the two
hundred largest British industrial enterprises continued to be administered in
an even more personal manner. Unlike the producers of branded, packaged
foods and consumer chemicals, these finns invested heavily in retail outlets.
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The capital-intensive nature of brewing technology (with its high potential for
scale economies), combined with the fact that its major markets were public
houses that were limited in number by law, encouraged brewers to buy or lease
public houses that would sell their brand exclusively. (This large investment in
"pubs" is a significant reason why there are so many brewers listed in the top
two hundred, for the market value of shares on which the listings are based
reflects these assets in real estate. )51

Although most breweries were incorporated, they continued to be run as
partnerships. Kristof Glamann has noted: "As to the management structure of
private partnerships, the active partners tend to take responsibility for their
own particular specialist departments (brewing, public house management,
accounting, distribution). "52 Generally, each department was managed by one
or more partners, usually from the founding family or families, together with a
salaried specialist in the departmental function, such as Head Brewer, Head
Clerk, or Head of Malt and Maltings.

There were exceptions to personal management without the assistance of
hierarchy, but very few. The brewers at Burton-on-Trent, particularly Bass
and Worthington, which owned relatively few pubs and concentrated increas­
ingly on distribution to the national market, had recruited salaried sales man­
agers and a chemist or two; they were thus beginning to build a hierarchy. This
was true, too, of Watney, Combe, Reid, the largest London brewer.

The most significant exception, however, was the Irish brewer, Guinness.
Guinness owned no pubs. By exploiting scale economies and investing in a
marketing and distribution network throughout Great Britain, it was rapidly
becoming in the 1880s-and would remain for the next century-the largest
brewer in the British Isles. In 1919 it was the largest of the food and beverage
enterprises among the top two hundred in Britain and the seventh largest in all
categories. At first, Guinness sold almost wholly to wholesalers who were
bottlers, many of them wine and spirits merchants. Thus, although Guinness
quickly recruited a much larger sales force of travelers and invested more in
transportation and storage facilities than any other British brewer, its marketing
and distribution organization appears to have been at first smaller than those of
Pabst, Schlitz, Anheuser Busch, and other national brewers in the United
States; the same would have been true in comparison with Schultheiss, and
possibly others, in Germany. After the tum of the century, Guinness began to
do its own bottling, to advertise even more energetically, and to invest more
heavily in temperature-controlled distribution and transportation facilities. To
manage their profitable enterprise the Guinness family soon had a staff of full­
time salaried managers who carried out day-to-day operations; thus its orga­
nizational form was becoming similar to that of American and German family
firms. 53

To summarize, it was in branded, packaged products-food and drink,
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tobacco, and consumer chemicals-that the British industrialists of the Victo­
rian era made their mark. Far more of the two hundred largest enterprises in
Britain clustered in these consumer industries than in any other set of related
industries in Britain. Lever Brothers, Imperial Tobacco, Distillers' Company,
and Guinness were among the very largest finns in Britain before and after
World War I. British industrial fortunes came from these industries and not
from oil, industrial chemicals, machinery, and metals, as they did in the United
States and Germany. A survey of British millionaires that relied on British
Census classifications for the period from 1880 to World War I revealed many
more millionaires associated with Group III (food, drink, and tobacco) than with
any other standard manufacturing classification. 54 This success not only reflects
these industries' proximity to the world's richest and most concentrated con­
sumer market but also points to the critical aspect of all these industries-that
their production and distribution required less costly facilities and less complex
managerial and technical skills than other capital-intensive industries.

ENTREPRENEURIAL SUCCESS: RUBBER, GLASS, EXPLOSIVES, ALKALIES,
AND FIBERS

In branded, packaged products British entrepreneurs created national and inter­
national organizations that could still be personally managed by an extended
family with a very few close associates. Such family management was much
more difficult to maintain in the more technologically complex new industries.
British entrepreneurs did build the managerial teams necessary to compete
effectively in a number of new, high-volume, capital-intensive industries,
including rubber, glass, explosives, synthetic alkalies, and man-made fibers.
But they failed to do so in other industries that were even more important to
the nation's health and growth, including machinery, organic chemicals and
electrochemicals, and steel, copper, and other metals.

In the new capital-intensive industries where British entrepreneurs per­
formed well, the first to make the three-pronged investment continued to dom­
inate. Because the domestic market for the products of these first movers was
smaller than its equivalent in the United States, it could absorb only the output
of a very few plants operating at optimal scale. Thus in the home market the
structures of these new industries became more monopolistic than oligopolistic.
In global markets, on the other hand, these industries remained oligopolistic
because of competition from firms of other nations.

Rubber. The Dunlop Rubber Company became Great Britain's representa­
tive in the global rubber oligopoly. Because no producer in Britain had integrated
production and distribution of rubber footwear and clothing on the scale
achieved by the United States Rubber Company and Goodrich, those two Amer­
ican companies easily established an extensive sales organization in Britain
before World War I and enjoyed profitable shares of the British market. 55 In
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1908, however, the Dunlop Rubber Company built the first automobile tire
plant in Britain large enough to exploit the cost advantages of scale. From then
on, Dunlop remained one of the world's largest manufacturers of rubber goods.

An Irish-born entrepreneur, Harvey DuCros, had formed this company in
Britain in 1889 to acquire the Dunlop patent for pneumatic bicycle tires. But
the company's rapid growth came with the automobile. In 1896 DuCros obtained
an interest in two French bicycle makers, Alexander Darracq and Adolphe
Clement, both of whom then turned to manufacturing automobiles. By 1901,
the year in which Darracq produced close to a thousand cars and became one
of the largest auto manufacturers in Europe, DuCros built an automobile-tire
factory. Two years later he bought out Darracq, then making between two and
three thousand vehicles a year, and continued to expand tire output. He quickly
established an international marketing and distributing organization and within
a short time was competing with the French, German, and a little later the
Italian representatives in the global oligopoly, which included Michelin, Conti­
nental, Pirelli, and the four leading American tire makers. 56

In a somewhat unsystematic and unplanned manner DuCros recruited the
managerial hierarchy necessary to maintain the firm's marketing position in the
global oligopoly. The firm continued to market aggressively abroad, setting up
the first large tire plant in Japan in 1909. By World War I it had a research and
development organization. Dunlop, like United States Rubber, invested defen­
sively in plantations-in this case in Malaya and Ceylon. The post-World War I
recession brought a thorough administrative and financial reorganization (as it
did to many American enterprises). In the course of the reorganization the
DuCros family lost control. By the early 1920s Dunlop had become one of the
very first managerial enterprises in Britain (see Chapter 8).

Glass. In plate glass, first movers quickly took command of their industry.
The technology of production and the requirements of distribution meant that
the two largest producers, Pilkington Brothers and the somewhat smaller
Chance Brothers, came to dominate production of plate glass in much the same
way and at approximately the same time as John Pitcairn's Pittsburgh Plate
Glass Company did in the United States (see Chapter 4). (On the other hand,
flat glass continued to be produced in Britain by labor-intensive methods until
Pilkington acquired the necessary licenses and machinery in the early 1930s
from Pittsburgh Plate Glass.) The two English firms were based in the industrial
town of St. Helens. They improved production processes-primarily through
introduction of the Siemens continuous-tank furnace and the application of elec­
tricity to glassmaking machinery. Indeed, it was Pilkington's quick adoption of
the Siemens furnace and its further investment in such new facilities, especially
in 1879 and 1884, that moved the firm ahead of Chance and made it the indus­
try's leader. Pilkington's weekly throughput increased from 350,000 feet of
glass before the introduction of the new processes to 500,000 in 1877, to
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900,000 in 1887, to 1,100,000 in the early 1890s, and to more than 1,600,000
by the end of the century. Such throughput assured Pilkington's position in the
international oligopoly as well as its leadership in the domestic market.

Pilkington expanded its sales organization, adding new warehouses in Britain
for finishing and storing plate glass and, according to company policy, to act "as
much as possible as a Town Store." In these same years the firm expanded its
sales forces overseas, building warehouses in eastern Canada in 1892 and 1893,
then others in western Canada and still others in Australia and New Zealand.
At the same time came investment on the European Continent with a sales
company based in Hamburg and with depots in Paris and Naples, and the pur­
chase of shares in 1890 in a new glass works in France. These moves were
followed by the acquisition of a manufacturing plant in Canada in 1909 and full
control of the one in France in 1907. 57

Chance Brothers, overshadowed by its neighbor and rival, followed the same
pattern of growth, but on a smaller scale at home and with little direct invest­
ment abroad. At home the two firms both competed and collaborated. Together
they effectively negotiated price and production schedules for European mar­
kets with the small number of Continental competitors, headed by France's St.
Gobain. In the American market, however, the tariff and the efficiency of the
industry's leaders, Pittsburgh Plate Glass and then Libbey-Owens, discouraged
Pilkington and the Europeans from making an even modest investment in dis­
tribution and production. Pilkington, however, continued to expand its sales in
Canada and other Commonwealth countries, and Chance did the same on a
much more modest scale.

Pilkington, for all its rapid and successful growth, remained a family firm
managed much like Cadbury, except that it had a larger managerial staff. In
1894, when the firm became a limited-liability company, the four Pilkingtons of
the second generation who had carried out the expansion of the previous two
decades distributed shares to four more Pilkingtons of the third generation.
Before World War I the only non-Pilkington on its board was Edward Herbert
Couzens-Hardy, whose sister had married a Pilkington and who, with no training
in the business, was put on the board in 1907 when his brother-in-law died.
The number of middle managers increased in the years before the war; but the
corporate office, housed at the Pilkington plate-glass works, remained small by
American and German standards. The failure to expand the enterprise's man­
agerial capabilities was to handicap the firm in the years following World War I
(Chapter 8).

Three chemicals: dynamite, synthetic alkalies, and synthetic fibers. In the
production of both dynamite and synthetic alkalies a single first mover quickly
dominated at home and became Britain's representative in the new global oli­
gopoly. In 1887 Alfred Nobel, dynamite's inventor, and a group of Scottish
entrepreneurs headed by Charles Tennant (whose family firm was Europe's
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largest producer of bleaching powder) formed British Dynamite, later renamed
Nobel Explosives. The new company, headquartered in Glasgow, produced
explosives more efficiently and at lower cost than existing makers of black
powder, just as did the users of the Nobel patents in the United States­
California Powder, Giant Powder, and the Du Pont Company's Eastern Dyna­
mite. Nobel Explosives trained a sales force and invested in distribution facili­
ties, but on a smaller scale than the American companies. Not only was the
British market smaller but, from 1886 on, overseas markets were limited by
contractual agreements with competitors from other nations.

In 1886 the company joined four German firms to form the Nobel-Dynamite
Trust Company, Ltd., a unique, British-chartered, multinational holding com­
pany. That enterprise, in turn, joined with other Continental and American
explosive makers to allocate territories and carry out arrangements which gave
the British firm the markets of the British Empire, Latin America, and South­
east Asia. In Latin America the British company worked through joint ventures
with the Americans, and in Southeast Asia it cooperated with its German asso­
ciates. Because its founders, Alfred Nobel and Charles Tennant and his col­
leagues, were deeply involved in other business activities, they recruited a
small but effective team of salaried managers. For this reason, and also because
of its multinational structure, Nobel Explosives was from the start a rare
example of a large British-based industrial enterprise administered by salaried
managers. 58

The new technology for synthetically producing alkalies provides an impres­
sive example of the competitive advantages of continuous-process technology.
In the 1870s and early 1880s two Belgian brothers, Ernest and Alfred Solvay,
perfected a new, continuous, capital-intensive process that reduced costs well
below those of the small-batch, labor-intensive Leblanc process. As in the
United States and also in Germany, the Solvays provided licenses and financial
support to local entrepreneurs in return for a share-but not a controlling
share-of the new company's stock. In Britain their affiliate, Brunner, Mond,
moved into full production in 1882. By 1890 it was producing 130,000 tons of
soda a year, nearly all of it in the original plant in Winnington. By then the total
claimed output of the nearly fifty works in Britain producing through the older
Leblanc process was 140,000, or only 10,000 tons more. 59 And while Brunner,
Mond from its single plant was making a handsome profit, the Leblanc producers
were suffering heavy losses. The cost differential caused the Leblanc manufac­
turers to form a holding company, the United Alkali Company, in 1891. Even
though this holding company made a much greater effort to centralize admin­
istration than did other British mergers, it had little hope of competing with
Brunner, Mond's Solvay technology in the production of soda. 60

At Brunner, Mond, the two senior partners paid close attention to perfecting
the Solvay process. They recruited a small, but soon well-trained, team of
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salaried managers, and, in a move that was rare in Britain, brought senior
salaried executives onto the board of directors. The company's investments in
sales and distribution remained relatively small, not only because its product
was an undifferentiated commodity but also because it was sold to a relatively
small number of large customers. Where it did not sell directly, the company
relied on exclusive agents. As in the case of Nobel Explosives, its markets
were restricted by agreements with other patent-holding processing compa­
nies. Of these the most important was Rowland Hazard's Solvay Process Com­
pany in the United States and Deutsche Solvay Werke headed by Karl Wessel
in Germany (Chapter 5 and Chapter 11). By these agreements Brunner, Mond
had for its market the British Empire, Latin America, and Southern and South­
east Asia. Its total domestic and foreign market was smaller than the domestic
market enjoyed by Americans and the combined domestic and foreign market
accessible to the Germans. For these reasons the managerial hierarchies of the
British firm remained smaller than those of the Solvay companies in the United
States and Germany. 61

Chemically made fibers provide an even more dramatic example than syn­
thetic alkalies of the cost advantages of exploiting scale economies. Courtaulds,
the first British company to adopt and organize a new technology that would
permit huge economies based on high-volume throughput, became the first
mover in Britain and later in the United States. Courtaulds was a long-estab­
lished crepe-making family firm. In 1904 Henry G. Tetley, a salaried manager
outside the family, supported by Thomas P. Latham, another manager, per­
suaded the family to acquire patents for the viscose process of making artificial
silk, later known as rayon. By 1907 they had put a new plant at Coventry into
full production and had recruited a sales force to market the product at home
and abroad. By 1912 the total value of Coventry sales was £686,176, as com­
pared with the company's total crepe-silk and -fabric sales of £49,606. Its rayon
profit margin that year was 44.4%. In the five years from 1907 to 1912 its
rayon output had increased from 157,000 to 2,547,000 pounds. Within the same
period, output per spindle in this one works doubled from 6.8 pounds per week
to 12.3 pounds, and the pounds of yarn per worker more than doubled from
9. 7 to 22.0, with the biggest jump coming in the first year. Meanwhile, in order
to go under the tariff and forestall competition, in 1910 Courtaulds built a plant
at Marcus Hook, Pennsylvania, comparable in size to the one in Coventry. The
performance of the American plant was as impressive as that of the English
one. 62 Not surprisingly, Courtaulds completely dominated rayon production in
both countries before World War I. By 1919 it was already the eleventh largest
industrial enterprise in Britain in terms of the market value of its securities.

After 1919 Courtaulds maintained its lead in Britain in competition with
British Celanese, which pioneered the cellulose production process, and in the
United States in competition with Du Pont and other European first movers.
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With these it also competed effectively in Europe and other parts of the world,
though in Europe Courtaulds preferred cooperation to competition. In the years
immediately before World War I it joined the industry's first movers in Germany,
France, Switzerland, Italy, and Spain in an unsuccessful attempt, headed by the
largest· of them all, the German producer, to form an international consortium
to control price and output. That unsuccessful effort began in 1911 and ended
with the outbreak of war in 1914 (see Chapter 11).

As at Dunlop, Pilkington, and Brunner, Mond, growth at Courtaulds, impres­
sive as it was, was easily financed from retained earnings; so the founding
families and the two managers who had moved the company into rayon con­
tinued to control the enterprise. Mter a financial reorganization in 1912 the
Courtaulds held 32.9% of the shares outstanding; the other founding families
of the original crepe-making enterprise held 26.6%; and Tetley and Latham,
the innovating managers, held 18.5%. Close to 10% more were held by senior
production and sales managers and other executives whom Tetley and Latham
had recruited. Of these recruited executives, however, only the manager of
the Coventry works came onto the board before the 1920s. (He did so in 1914.)
In this way two managers outside the family turned a third-generation family
firm into a powerful entrepreneurial enterprise by adopting a new technology
and creating the organization essential to exploit it. 63

Thus in rubber, glass, explosives, synthetic alkalies, and synthetic fibers the
first enterprises to achieve the scale economies that were permitted by a new
technology dominated the British domestic market more completely than the
American first movers dominated theirs. In these industries the pattern of
interfirm relations developed differently from the way it did in the United States,
conforming more closely to the pattern of the other industrial nations of western
Europe. In these smaller domestic markets, which could accommodate fewer
plants operating at optimal scale, one or two firms came to dominate. In inter­
national markets, these national representatives in their global oligopolies nor­
mally preferred to negotiate rather than to fight functionally and strategically
for market share. International agreements, however, were difficult to define
and difficult to maintain. They were reached in glass, explosives, and synthetic
alkalies, but they were not consummated in rayon before World War I, and they
did not occur at all in rubber tires.

To summarize, in the industries in Britain where owners made the invest­
ments in production and distribution that were needed to exploit new technol­
ogies, and where they recruited even relatively small managerial hierarchies,
their enterprises competed effectively in global oligopolies. Because the
domestic market was smaller and because global markets were limited by cartel
agreements, these managerial hierarchies remained less extensive than those
of American firms, making it easier to retain family control at the top. But if
British entrepreneurs failed to move quickly into a new technology, to recruit
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the necessary management teams, and to make a substantial investment in
distribution, marketing, and purchasing organizations, they were unable to com­
pete abroad or to have significant influence in global cartels, or even to retain
their home markets.

ENTREPRENEURIAL FAILURE: MACHINERY, ELECTRICAL EQUIPMENT,
ORGANIC CHEMICALS, ELECTROCHEMICALS, AND METALS

Indeed, the British entrepreneurial response in rubber, glass, explosives, syn­
thetic alkalies, and synthetic fibers represented the exception rather than the
rule. True, these exceptions were of great importance. The organizational
capabilities developed at Nobel and Brunner, Mond became the basis for the
modem British chemical industry, especially after the two joined in 1925 to
form Imperial Chemical Industries, just as those at Dunlop, Pilkington, and
Courtaulds continued to provide Britain with its competitive strength in their
respective industries. Nevertheless, in the new, dynamic industries of the
Second Industrial Revolution-those at the center of industrial and economic
growth-there were more failures than successes in Great Britain. In some
industries such entrepreneurial failures are understandable; in others they are
more difficult to explain.

In oil (both mineral and vegetable) and in meat processing a lack of supplies
and natural resources limited opportunities for British entrepreneurs. Oil
refining was usually carried on close to sources of supply or at major shipping
points. Britain had no domestic sources of petroleum and, as the world's first
urban industrial society, it had few sources of vegetable or animal oil. Not
surprisingly, before World War I the British market for kerosene and then
gasoline was supplied by a subsidiary of Standard Oil of New Jersey and also,
after the tum of the century, by Royal Dutch-Shell and the German-financed
and German-managed European Petroleum Union. 64 The largest consumers of
vegetable and animal oil, that is, such soapmakers as Lever and Gossage,
purchased palm plantations in Africa and Oceania to assure themselves supplies
in the volume they needed, and set up their own refineries in Britain. The
smaller British refiners of vegetable or animal oil bought their supplies from
branch offices of American companies such as American Cotton Oil, Southern
Cotton Oil, American Linseed, and from meatpackers such as Swift, Armour,
and Cudahy.65 These small refiners merged in 1899 to form the British Cake &
Oil Company, a holding company which in typical British fashion made no
attempt to rationalize production and distribution but remained a decentralized
federation of family firms.

Britain had no great herds of cattle to provide the basis for giant meatpacking
plants comparable to those in Chicago and other American cities on the edge
of the cattle frontier. On the other hand, the rich British market attracted an
ever-increasing flow of beef, veal, mutton, lamb, bacon, and ham from over-
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seas. This demand led to the formation of specialized transportation and storage
intermediaries, such as Union Cold Storage and the Smithfield Docks. More­
over, the demand was met not by meat processors, as in the United States,
but by the new mass retailers, particularly the multiple shops. These retailers
made the investment in supplementary facilities to assure high-volume flow of
perishable products from the meat-growing regions of Ireland, the Continent,
South America, Australia, New Zealand, and the United States. Mass retailers,
rather than processors, also made the investment in distribution facilities for
locally produced perishables such as fresh milk, cheese and other dairy prod­
ucts, and bread and other bakery products.

Although there were few entrepreneurial opportunities within Britain in the
oil- and meat-processing industries, there were many in mass-produced stan­
dardized light machinery, electrical equipment, chemicals, and metals. In these
industries British entrepreneurs failed to grasp the opportunities the new tech­
nologies had opened up, precisely because they failed to make the necessary,
interrelated, three-pronged investment in production, marketing, and manage­
ment. Those opportunities within Britain were seized instead by Germans and
Americans.

Light machinery and electrical equipment. The failure in light machinery is
understandable. American first movers established themselves so quickly in
Britain that local firms hardly had a chance to get started. The invaders' expe­
rience with the American system of manufacturing, reinforced by their impres­
sive scale economies in production and their proved efficiencies in marketing,
made them all but invincible. Their continuing dominance is emphasized by the
fact that on the 1919 list of the two hundred largest British industrials (Appendix
B.1) there were no British-owned or British-managed producers of sewing
machines, typewriters, cash registers, adding machines, mimeograph
machines, harvesters, reapers, phonographs, storage batteries, or electrical
appliances. The largest producers in Britain of such standardized equipment as
elevators, pumping systems, Linotype machines, and shoemaking machinery
were subsidiaries of American enterprises. Because minimum efficient scale in
the production of office, agricultural, and canning machinery was so high, most
American companies continued to supply their British sales branches from the
United States or from newly established regional factories on the Continent. In
sewing machines, however, Singer, with its factory near Glasgow employing
seven thousand workers, was Britain's thirty-first-Iargest industrial employer
in 1907. 66 Burroughs Adding Machine had a comparable plant in Britain before
1914. In 1911 the Ford Motor Company, already the largest seller of automo­
biles in Great Britain, completed an assembly plant in Manchester.

The American makers of volume-produced, standardized, industrial
machinery invested even earlier in British factories. This was because the
plants of optimal size produced a smaller number of units than did those making
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sewing, office, and agricultural machinery. Moreover, their products often had
to be adjusted to customers' needs. Well before 1914, American Radiator,
Worthington Pump, Otis Elevator, Mergenthaler Linotype, Babcock & Wilcox,
Westinghouse Air Brake, United Shoe Machinery, Chicago Pneumatic Tool,
Electric Storage Battery, Western Electric (the manufacturing arm of American
Telephone & Telegraph), and Carborundum (makers of grinding machinery and
abrasives) were operating large plants in Britain. 67 None of these factories, it
should be noted, was established to get under tariff barriers, as Britain then
had almost no tariff legislation. The construction of several was at least partially
financed by funds raised in Britain.

In the electrical-machinery industries foreign firms did not have a head start
comparable to that of the Americans in light machinery. In electrical equipment
British entrepreneurs did have the opportunity to capture the home market
before foreign first movers established themselves. British inventors such as
Joseph Swan and Sebastian Z. Ferranti were as technologically able as Edison,
Westinghouse, and Thomson in the United States and Werner Siemens and his
associates in Germany. Moreover, Mather & Platt, one of Britain's most suc­
cessful machinery makers, had acquired the Edison patents. Sir William Mather,
its head, hired Dr. Edward Hopkinson, one of Britain's ablest electrical engi­
neers (he had been chief assistant to Sir William Siemens at the German com­
pany's British plant producing telegraph and cable equipment), to take charge
of the firm's new electrical department. 68

Surely there was no economic reason why Sir William Mather, who was one
of Britain's leading industrialists, and who had acquired the Edison patents at
the same time as Emil Rathenau, was unable to build an industrial empire
comparable to the one Rathenau created in Germany. The market was there;
the workers were as skilled as those in Germany and the United States; and
London investors were eager to profit from the new technology. But Mather
and other less well established pioneers apparently did not believe that exten­
sive investment in manufacturing, marketing, or management was necessary.
In any case, they failed to make such investments before the Americans and
the Germans established their marketing organizations and then built their
production facilities in Britain. So the British firms remained of little significance
in the development of the British electrical-machinery industry.

By World War I, two-thirds of the output of electrical equipment manufac­
tured by British factories was made by the subsidiaries of three foreign firms­
General Electric, Westinghouse, and Siemens. During the period 1911-1912
the three subsidiaries produced £3. 7 million of a total value of £5.6 million. The
remaining third was divided among five small British firms. The largest of these,
Dick Kerr, makers of streetcars, had an estimated £0.4 million in sales,
accounting for 7.3% of the total market, and General Electric Company (which
had no connection with the American firm of the same name) had only 3.6% of
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the market. Mather & Platt had become a minor producer of specialized elec­
trical equipment for factories. By 1912 the sales of Rathenau's company, AEG,
the fourth member of the global oligopoly, were far greater in Britain than
Mather & Platt's electrical sales. Not surprisingly, much of the London subway
system was equipped by the General Electric Company of the United States. 69

The British failure to create the organization necessary to exploit the new
electrical technology had a lasting impact. In the years after World War I and
particularly in the 1930s, British industrialists were able to win back much of
the British market and to play a more significant role in the industry's global
oligopoly, but it was still a far less decisive role than that played by their
American and German competitors. Even after the British companies made the
necessary investment in production and distribution, they continued to rely on
General Electric, Westinghouse, Siemens, and AEG for new products and
processes. In the 1920s and 1930s the major advances in new electrical tech­
nologies were accomplished in industrial laboratories in Schenectady, Pitts­
burgh, and Berlin, not in Britain.

For these reasons the relatively few machinery companies on the 1919 list
of the two hundred largest British industrials (Appendix B.l) were established
firms that produced equipment primarily for the industries of the First Industrial
Revolution. The British-owned and British-managed companies on the list were
makers of textile and mining machinery, railway equipment, and ships.70 Or
else they were specialized builders of military and naval ordnance for Britain
and much of the rest of the world. Britain's largest maker of agricultural
machinery, Ruston & Hornsby, was driven out of the harvester and plow trade
by Americans well before the end of the nineteenth century; it came to con­
centrate instead on portable steam engines for farm and other uses. 71

On the other hand, the most successful makers of textile machinery-Mather
& Platt, Platt Brothers of Oldham, and Howard & Bullough-did adopt
improved production methods and had begun to use sales agencies and offices
at home and abroad. 72 Early in the twentieth century Alfred Herbert, who began
as an agent for American manufacturing firms, built his own plant to produce
machine tools for the metal-working industries, which was "described as the
finest in Europe, 'with methods that were essentially American. "'73 By 1914
these few-Alfred Herbert, Mather & Platt, Platt of Oldham, and Howard &
Bullough-appear to have recruited a respectable staff of salaried managers to
assist their owners and founders, who continued to maintain full control over
the enterprise. 74

With these few exceptions, however, British machinery firms remained
small. Their investment in marketing and distribution was far less than that of
the machinery firms on the lists of the two hundred largest American and
German enterprises. In marketing overseas they relied on a combination of
branches, traveling engineers, and independent agents. 75 Their trade, unlike
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that of the Americans, was rarely large enough to warrant the establishment
of overseas plants. Except for Howard & Bullough's small textile-machinery
factory built in Providence, Rhode Island, in 1894, there is little evidence of
construction of any branch plants by these or other British machinery makers. 76

Organic chemicals and electrochemicals. In industrial chemicals the oppor­
tunities were even greater for British entrepreneurs than in electrical
machinery. Consider the story of organic chemicals, the pioneering and most
dynamic branch of that science-based industry. In economic terms Britain
enjoyed potentially striking competitive advantages in this field in 1870. In 1856
a Britisher, Sir William H. Perkin, had invented the first process for making
dyes by chemical synthesis. Britain was far better endowed than Germany with
the basic raw material, coal. In fact, Germany imported crude coal tar and
certain processed intermediates from Britain. The British textile industry, the
world's largest, remained by far the biggest single market for dyes until World
War II. The one advantage German producers had was better training in chem­
istry. But in 1870 leading German chemists were already working in British
companies. By almost any criterion the pioneering British dye makers should
have quickly dominated international markets. 77

By the mid-1880s the glowing potential had already disappeared. For it was
the German, not British, entrepreneurs who made investments in giant plants,
recruited managerial teams to coordinate the complex technological processes,
and built the essential worldwide marketing organizations (see Chapter 12). It
was the German first movers who, by exploiting the economies first of scale
and then of scope, drove down the production cost of alizarin from 270 marks
per kilogram in 1869 to 9 marks in 1886. They, not British marketers, instructed
most of the world's textile manufacturers in the application of the new dyes.
And, in recruiting managerial and technical staffs, they were the ones who
offered salaries that brought German chemists back from Britain to head their
companies' laboratories-laboratories which from then on led the world in
exploiting the potential of the new organic-chemical industries. Well before the
turn of the century Britain had become almost totally dependent on imported
dyes, pharmaceuticals, and other allied products. In 1913, of the 160,000 tons
of dyes produced, 140,000 were made by German companies and 10,000 by
the neighboring Swiss. In that year 4,100 tons were produced in Britain (and
only 3,000 in the United States). 78 Moreover, a substantial portion of the dyes
produced in Britain (and in the United States) were made by subsidiaries of
German firms.

British entrepreneurs also failed to exploit other products made out of coke
and coal, the raw materials with which their nation was so richly endowed. They
did not build enterprises comparable to Semet-Solvay, Barrett, and Koppers in
the United States or to Rutgerswerke and HolzverkoWungs-Industrie in Ger­
many in order to produce intermediates such as benzene and toluene and fin-
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ished products such as creosote, roofing, and paving materials. And except for
Burroughs Wellcome, no enterprises were established in Britain to process and
distribute pharmaceuticals or fine chemicals, comparable to Monsanto and Mal­
linckrodt in the United States or to Heyden, Riedel, Schering, and Merck in
Germany. In fact, Burroughs Wellcome itself was founded by two Americans.

In electrochemicals the opportunities were less obvious than in coal-based
chemicals. British entrepreneurs were handicapped by the lack of major sources
of electric power such as Niagara Falls or the streams of the Alps. Yet even
here available opportunities were not taken. Brunner, Mond did obtain, albeit
belatedly, electrolytic techniques for making bleaches through its Solvay con­
nection. The Castner-Electrolytic Alkali Company, formed to exploit patents
owned by an American, H. Y. Castner, built a small plant in Cheshire and a
larger one at Niagara Falls. Albright & Wilson adopted a comparable process
for the production of phosphorus and financed a works at Niagara Falls. The
Castner firm, however, was soon controlled and operated by Americans, and
the Albright & Wilson works at Niagara was managed by the firm's American
agents, J. J. and D. S. Ricker, who joined in the financing of the enterprise. 79

It is even more significant that no enterprises appeared in Britain that were
comparable in size and diversity of product lines to Dow Chemical, American
Cyanamid, Union Carbide, and National Carbon in the United States, or to the
even larger Griesheim-Elektron and DEGUSSA in Germany. These American
and German companies all had giant plants for which electrical power was
generated by lignite and coal, an energy source readily available in Britain.
British entrepreneurs failed almost as badly in electrochemicals as in organic,
coal-based chemicals.

Only in dynamite and synthetic soda ash (both made commercially viable by
foreign innovators) did British chemical industrialists make the investment nec­
essary to become significant players in their global oligopolies. Not surprisingly,
it was a combination of those two players-Nobel and Brunner, Mond-that
became the only British chemical company of international stature during the
interwar years-Imperial Chemical Industries (ICI).

Nonferrous metals. In metals British entrepreneurs again failed to capitalize
on opportunities created by the new technologies. In aluminum, copper, and
other nonferrous-metal production they did adopt the revolutionary electrolytic
techniques but failed to utilize them effectively enough to playa significant role
in international markets. In steel (which will be discussed in the next section),
where they pioneered in both Bessemer and open-hearth processes, they also
quickly fell behind.

In the case of aluminum the British were again handicapped by lack of a
water-based power source. In 1896 British industrialists formed the British
Aluminium Company to utilize the Heroult patents. They obtained bauxite prop­
erties in Ireland and France. But, without the water power essential for high-
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volume output, they were unable to attain the great scale economies enjoyed
by their international competitors. To continue to compete, the British firm
built a plant in Norway but defaulted on its debentures in 1908. It went through
a second financial reorganization in 1910. Until World War I it remained a weak
member of the international oligopoly, which was dominated in Europe by the
German-controlled and German-operated Swiss firm Aluminiumindustrie, Neu­
hausen, and in America by Alcoa. Only the demand created by World War I and
a subsidy from the British government permitted British Aluminium to remain
an active participant in the postwar oligopoly and the cartel agreements that its
members spawned. 80

In copper and other nonferrous metals, British entrepreneurs' opportunities
for building international enterprises based on the new technologies were even
greater than those of the Germans and almost as promising as those of the
Americans. There was no economic reason why a smelting and refining complex
comparable to, though somewhat smaller than, the one that arose in New York
harbor area could not have been built in South Wales along the Bristol Channel
or near Liverpool at the mouth of the Mersey. In the 1880s between 20% and
25% of the world's copper came from the Iberian Peninsula (the voyage from
Spain to Britain was much shorter than that from Mexico or the southwest
United States to New York), and one-half of the ores there were mined by the
British-owned and British-managed Rio Tinto Company.81 Although the three
leading copper processors in Britain-Thomas Bolton & Sons of Widnes on the
Mersey, J. H. Vivian & Sons Company, and Elliott's Metal Company, both of
the latter near Swansea on the Bristol Channel-were slow in adopting the
Bessemer-like converter in smelting, they did take up the new electrolytic
refining.

In 1891, the year when the new high-powered dynamo was introduced (see
Chapter 4), the Bolton company, which had already begun to experiment with
electrolytic refining, built a completely new plant with eight dynamos and was
soon producing seven hundred tons of electrolytic copper a month. At that very
same time, however, Alfred Bolton, one of the founder's sons, decided that
such expansion was sufficient. He made a "gentleman's agreement" with Cal­
lender's Cable, which was the second largest producer of cable in Britain (the
largest was British Insulated Cable). Callender's agreed to buy all its copper
requirements from the Bolton company, which, in turn, agreed not to enter the
cable business. On Alfred Bolton's death in 1905, Thomas Callender, son of the
founder of Callender's Cable, came on the Bolton board. From then on he
remained the Bolton company's policymaker, while Thomas Bolton's sons man­
aged the day-to-day business. 82 It should be noted here that the two cable
companies (British Insulated and Callender's) invested substantially in manu­
facturing facilities, marketed their products throughout the world, and became
not only the two leading cable companies in Britain but also major players in
their industry's global oligopoly (see Chapter 9).
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If Thomas Bolton & Sons lost the opportunity to capitalize fully on the new
technology by becoming a captive of a leading cable company, thus limiting its
output to one of s_everal markets, the other major producers did little better.
]. H. Vivian & Sons, which ran a refinery that was half the size of those of its
two leading competitors, lost market share and income during the 1890s and
so turned increasingly to the small-scale fabrication of copper tubes, boilers,
and other finished products. Elliott's Metal Company (about which I have been
able to obtain little information) remained a small refining enterprise and became
a subsidiary of ICI in 1928. It may have entered into an alliance with British
Insulated Cable similar to the one signed in 1891 between Bolton and Cal­
lender. 83 In any event, the largest British copper mining company, the Rio
Tinto, likewise failed to invest in refining in a manner comparable to that of
American copper producers or the German giant, Metallgesellschaft. In 1884
Rio Tinto did acquire a copper smelter near Swansea. "Between this time and
the turn of the century, however," the company's historian emphasizes, "there
are few signs that the company was interested in the revolutionary changes
taking place in associated industries throughout the world."84 By 1900 the
opportunity for a British firm to become a major player in the global copper
oligopoly was gone, never to return.

The processors of lead and zinc were no more successful in international
markets. In the years before World War I, Metallgesellschaft controlled the
international cartels in both these industries. In neither one did firms compa­
rable in size to either National Lead or St. Joseph Lead in the United States
appear. 85 In nickel, Ludwig Mond (the entrepreneur born and trained in Ger­
many who created Brunner, Mond) did invent and commercialize an electrolytic
process for refining nickel. His company, Mond-Nickel, formed in 1900, built
(on the site of a major nickel mine that it had purchased in Canada) a refinery
large enough to exploit scale economies. It also set up a full-scale processing
works in South Wales. Mond-Nickel remained a competitor in the global nickel
oligopoly until it was sold in 1929 to International Nickel. 86

Steel. For steel, production figures for Great Britain, the United States, and
Germany between 1875 and 1914 tell the story (see Table 19). Until the depres­
sion of the 1870s the British had led the way in mass production of steel through
two basic technological innovations-the Bessemer process, invented in 1859,
and the open-hearth process, perfected in the late 1860s. British entrepreneurs
pioneered in the adoption of both. Because Bessemer steel was more brittle
than that of the open hearth, the Bessemer converter was used primarily for
making rails, tubes, and some sheet steel, whereas higher-grade, open-hearth
steel was used increasingly for beams, other structures, and ship plate. In most
cases these pioneers added Bessemer converters and open-hearth furnaces to
their existing iron works, which were producing iron bars or finished iron prod­
ucts. The initial demand for steel was primarily for rails, but in 1860 Britain's
demand for rails was still relatively small. Since much of the British rail network
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Table 19. Production of steel ingots and castings, by process, Great Britain, United States,
and Germany, 1875-1914 (in thousand metric tons).

Bessemer process Open-hearth process
Other

Year Acid Basic Total Acid Basic Total processes Total

Great Britain, 1875-1914
1875 630 89 719
1880 1,061 255 1,316
1885 1,324 594 1,918
1890 2,048 1,590 3,638
1895 1,560 1,753 3,313
1900 1,275 499 1,774 2,910 298 3,208 4,981
1905 1,419 587 2,006 3,093 808 3,901 5,907
1910 1,157 651 1,808 3,066 1,604 4,670 6,478
1914 810 490 1,300 3,741 2,922 6,663 7,963

United States, 1875-1914
1875 304 304 7 42 353
1880 975 975 92 65 1,132
1885 1,378 1,378 121 54 1,553
1890 3,348 3,348 466 67 3,881
1900 6,066 6,066 774 2,309 3,038 96 9,245
1905 9,928 9,928 1,049 7,093 8,142 101 18,171
1910 8,541 8,541 1,100 13,876 14,976 162 23,679
1914 5,645 5,645 820 14,765 15,585 107 21,337

German~ 1880-1914
1880 679 18 697 36 733
1885 379 548 927 276 1,203
1890 351 1,493 1,844 388 2,232
1895 316 2,520 3,836 1,189 4,025
1900 223 4,142 4,365 148 1,997 2,145 136 6,646
1905 424 6,204 6,628 166 3,087 3,253 186 10,067
1910 171 8,031 8,202 140 4,974 5,114 383 13,699
1914 .~ 100 8,144 8,244 275 5,946 6,221 481 14,946

Sources: For the United States, compiled from American Iron and Steel Institute, Annual Statistical
Report, 1914, pp. 28-29; for Great Britain and Germany, compiled from [British] National Federation of
Iron and Steel Manufacturers, Statistics of the Iron and Steel Industries, 1922, pp. 14 and 57.

had already been laid down and the great expansion of the American and Con­
tinental systems was still to come, British producers had little incentive to
invest in integrated rail mills as large as those constructed by first movers in
the United States and Germany in the late 1870s and the 1880s.

In 1880 Britain was still the world's largest producer of steel, but only barely
so. As the world emerged from the severe depression of the late 1870s, Amer-
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ican and German entrepreneurs began to make investments that fully utilized
the cost advantages of the new technologies. In 1879 Andrew Carnegie placed
blast furnaces to produce pig iron next to the steel-producing Bessemer con­
verters in his new Edgar Thompson rail works, making him the world's most
efficient steel-rail producer (Chapter 4). In the early 1880s, as Carnegie was
converting the Homestead works from rails to structures by installing open­
hearth furnaces, Illinois Steel and Jones & Laughl~n were building comparably
giant works. At the same time the German firms-Rheinische Stahlwerke,
Hoerder Verein,--Dortmunder Union Bergbau, Krupp, and- GHH-began to
expand their Bessemer and open-hearth facilities rapidly. In Germany much
more than in the United States, the invention of the "basic" Thomas-Gilchrist
process in 1879 permitted steelmakers to use readily available low-grade phos­
phorus ores, thus assuring them a supply of inexpensive ore large enough to
utilize fully the cost advantages of scale (Chapter 12). (The term "basic" was
applied to the Thomas-Gilchrist process, and the steel made without benefit of "
that process was termed "acid.")

In both the United States and Germany the new integrated steel works,
much larger than any in Britain, were able to meet the rising demand in the
1880s for tubes, pipes, wires, cables, bridges, plate, and, above all, rails and
structures as the United States and Europe rapidly urbanized and industrialized.
As throughput soared (see Table 19), prices fell even more in the United States
than in Germany: prices of rails at works in Pennsylvania plummeted from
$67.50 per ton in 1880 to $29.25 in 1889. British producers could no longer
compete on either continent. Imports of British rails into the United States
from 1880 to 1883 were substantial, although not quite so large as they had
been in the years before 1874 (when the depression struck). Mter 1883 they
all but disappeared. 87 Tariffs cannot account for the British loss of the American
market. The only change in tariffs on iron and steel in the decade of the 1880s
was a reduction in 1883. In the same years the British lost markets in Conti­
nental countries, and then in Latin America and Asia, to the Germans-markets
where the Germans had to pay the same tariff as the British. 88

By World War I, American and German steelmakers had taken the lead in all
major markets except the British Empire and Britain itself. 89 As British pro­
ducers lost their overseas markets, they concentrated on domestic demand,
particularly on serving the British shipbuilding industry, still the world's largest.
To meet this market required a shift in the late 1880s and 1890s from Bessemer
to open hearth. During the decade of the 1890s roughly half of the open-hearth
steel produced in Britain (more than a quarter of the total output) went to
shipbuilding. 90 But nearly all of this shift came before the adoption by British
steelmakers of the technological innovations in the 1890s, including mechanical
charging, hot-metal practice, and the tilting furnace, which increased minimum
efficient scale in open-hearth steel production. Therefore, only the larger steel
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mills integrated blast furnaces, open-hearth furnaces, and finishing mills.
According to one estimate, in this fragmented industry twenty-one of seventy­
two mills were integrated. 91

In the late 1890s the British makers of iron and steel lost another American
market, that for tin plate, to integrated producers. Again they did so, not
because of tariffs, but because of the sharp drop in prices as American manu­
facturers developed and integrated new tin-plate processes at greatly increased
throughput. (This technology is described in Chapter 4.) The McKinley tariff
enacted in 1890 can hardly account for the price reduction from $5. 73 a ton in
1893, before the innovators came on stream, to $2.99 in 1898. In those same
years U.S. output soared-from 113,700 tons in 1895 to 360,900 tons in 1899.
By 1914 American tin-plate producers were competing vigorously with the
British in international markets. 92

By World War I the United States was producing 40% and Great Britain 10%
of the world's output of pig iron and steel, and Germany had become the world's
largest exporter. By then Britain was importing 29% of her home consumption
of iron and steel (most ingots); more than half of the imports came from Ger­
many and the rest from the United States and Belgium. 93 As early as 1890 the
German and American first movers had already acquired powerful competitive
advantages in their national markets, and this, in tum, provided a base for
marketing abroad. Only a courageous and somewhat irrational set of British
steelmakers and financiers would have made the investment required to build
and integrate works in Britain large enough to compete in price with those of
Pittsburgh and the Ruhr in order to regain these most distant markets. By not
doing so, however, the British lost these markets forever. After the war the
loss of markets abroad and also at home continued in an even more disastrous
manner. The problem was not one of quality or of delivering on schedule. In
Peter Payne's words, "The essence of the problem was costs. "94

ACCOUNTING FOR ENTREPRENEURIAL FAILURE

Why, then, did British entrepreneurs, the heirs of the First Industrial Revolu­
tion, exploit to such a limited extent the opportunities of the new technologies
of the Second Revolution? The answer to this historical question is enormously
complex. I have already mentioned the incentives, and the disincentives, that
made opportunities in the new industries appear less attractive and more risky
to British than to American and German entrepreneurs. The nation's small
geographical size, its lack of raw materials, its still profitable industries-those
created before the advent of the railroad and telegraph-and its extraordinarily
rich consumer markets provided incentives to invest resources (facilities and
personnel) in consumer industries, particularly branded, packaged products and
mass retailing, and in the older producer-goods industries of the First Industrial
Revolution. With these continuing opportunities for profit, investments large
enough to exploit the full potential of economies of scale and scope in the new
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industries-steel, electrolytically produced copper and aluminum, light
machinery, electrical and other heavy machinery, and chemicals-may have
appeared less attractive.

In some cases the failure of British entrepreneurs to make the investments
and create the organization essential to compete at home and in the new indus­
tries was quite understandable. In steel, British entrepreneurs may have been
paying the price of having been pioneers before the opportunities to fully exploit
the new technology appeared. Their relatively small initial investment in new
production technologies, their reliance on commercial intermediaries, and their
personal management-all these reflected the presence of a market still too
small to exploit fully the economies of scale. When American and European
markets for rails, structures, tubes, and other steel products took off in the
1880s, American and German producers had a far greater incentive to make
investments that would fully utilize the cost advantages of the new technologies.
They were closer geographically and also culturally to these markets. Once
they had made such investments and acquired first-mover advantages, their
British competitors had little choice but to tum their production to meeting the
still sizable demand of the domestic British market, and particularly of its rapidly
growing shipbuilding industry.

Understandable, too, was the British failure in machinery. In the mass pro­
duction of light machinery American first movers had developed, before the
tum of the century, such effective competitive capabilities in both production
and distribution that they remained unchallenged until well after World War II.
So, too, German manufacturers who had initially exploited economies of scope
to build heavy machinery for the many new and growth industries easily main­
tained their competitive advantages. That story will be told in more detail in
the German chapters.

On the other hand, in chemicals, electrical equipment, and copper, British
(and French) entrepreneurs had almost the same opportunities as the Ameri­
cans and Germans. In dyes and pharmaceuticals British entrepreneurs had even
greater opportunities and incentives than German industrialists to create new
enterprises. In electrical equipment, British inventors were as innovative and
British markets as potentially lucrative as any in the world. In copper, the
owners and operators of the Rio Tinto Company and the three leading proces­
sors had an even better opportunity to dominate European markets than the
Mertons who established Metallgesellschaft.

In those three industries the availability of capital in Britain was hardly a
constraint; London was the largest and most sophisticated capital market in the
world. The more successful British companies had no difficulty in raising funds
there. German and American first movers financed their subsidiaries in
London. 95 Nor, of course, was the availability of trained labor a constraint. The
workers in the factories of these foreign subsidiaries were British.

Whatever the exact reasons for such entrepreneurial failure were, two points
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are clear. First, entrepreneurial failure in the new industries can be precisely
defined. It was the failure to make the three-pronged investment in production,
distribution, and management essential to exploit economies of scale and scope.
Second, the time period in which that investment could have been made was
short. Once first movers from other nations had entered the British market,
often supplementing their marketing organizations by direct investment in pro­
duction, the window of opportunity was closed.

And once closed, that window was difficult to reopen. One reason was that
continuing, cumulative innovation within an industry usually occurred within
established enterprises. Thus when British steelmakers attempted to mod­
ernize their industry in the interwar years, they had to rely wholly on American
techniques and methods. Likewise, in chemicals-organic, electrical, agricul­
tural-research and development had remained concentrated in Germany and
the United States, at least until after World War I. In electrical equipment the
innovation and commercialization of products and processes continued in Berlin,
Schenectady, and Pittsburgh. Moreover, what was true of innovations in pro­
duction was also true of those in distribution and marketing. Here British chal­
lengers had to compete both at home and abroad against established firms with
national and international sales organizations whose experienced managers
understood the many and changing needs of their customers.

Even in those industries where British entrepreneurs made the necessary
three-pronged investment, they recruited fewer salaried managers and placed
a smaller number of them on the governing boards of their enterprises than
American and German industrialists did. In those industries British industrialists
appear in general to have had a distrust or dislike of losing personal control
over enterprises they had either created or inherited. Throughout the late
nineteenth century British entrepreneurs continued to view their businesses in
personal rather than organizational terms, as family estates to be nurtured and
passed on to heirs.

Growth through Merger and Acquisition, British Style

This British bias for small-scale operation and personal management is partic­
ularly striking when one examines national differences in the patterns of indus­
trial growth through merger and acquisition. In both the United States and
Britain, approximately as many large-scale industrial enterprises were created
by merger as by direct investment in marketing and distribution. In the United
States, however, mergers were often planned as preliminary legal moves nec­
essary for achieving economies of throughput by integrating high-volume pro­
duction with large-scale distribution. There mergers preceded the investments
in production and distribution that determined key players in the new oligopoly.
In Britain this pattern rarely occurred until the 1930s. In the United States,
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mergers led to recruitment of centralized, corporate, managerial hierarchies
and then to the development of new organizational capabilities. In Britain,
mergers remained collections of small, personally run (usually family-managed)
firms. Thus, whereas in the United States mergers often represented first
steps in augmenting market power through functional and strategic efficiencies,
in Britain they remained no more than a device to maintain market power
through contractual cooperation.

In both countries, major merger movements came at almost precisely the
same time: during a short period in the late 1880s-in Britain a little earlier
than in the United States-and then during a longer period at the tum of the
century, between 1897 and 1902. The number of mergers in Britain was
smaller, however, and on average they involved fewer firms. "In 1899 alone,"
Leslie Hannah reports, "there were 979 firm disappearances by merger in the
United States valued at $2,062 million (over £400 million), compared with 255
firm disappearances valued at only £22 million in Great Britain. "96 Moreover,
while British mergers clustered in a relatively narrow range of established
industries, primarily in brewing and textiles, in the United States they came in
the new capital-intensive industries.

In Britain the initial drive to seek market control on a national scale through
cooperative association resulted-as it did in the United States and Germany­
from the expanding use of improved production technologies, which intensified
competition by driving output ahead of existing demand. Prices declined about
the same time in all three countries. As in the United States and Germany,
British manufacturers quickly turned to informal agreements concerning price,
output, and quality. "Almost every trade," Peter Mathias reports, "possessed
its groupings in the 1880s. "97

Again as in the United States, the basic problem was one of enforcement.
Like their American counterparts, British industrialists soon turned to more
formal agreements-cartels which supplemented price-fixing agreements with
production quotas, market allocation, and even pooling of profits. Normally they
formed trade associations to enforce these cartel arrangements. Still, however,
enforcement remained a problem, for the precedents of British common law
made such combinations in restraint of trade illegal in both countries. The
significance of such common-law precedents was not that they were being used
to bring action by consumers or by competitors who resented the market power
acquired by these associations. Very few such cases were brought in British
courts against trade associations or other combinations for anticompetitive prac­
tices. Indeed, the most important cases in the 1890s were decided in favor of
maintaining such agreements. 98 The significance of common-law precedents
was that such contractual agreements could not be enforced in British (or
American) courts of law as they could be in Germany and the other European
nations. A parliamentary report published in 1927 put it this way: "As regards
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terminal agreements and associations, the neutral attitude of the [British] State
is qualified by the application of the doctrine of English common law that agree­
ments 'in restraint of trade' are legally unenforceable. "99 For this reason cartels
in Britain remained weak and often ineffective.

Therefore British manufacturers, like their American counterparts, turned
to legal consolidation. The methods used were much the same in both countries.
Occasionally a firm would acquire fellow members of an association or cartel,
either by cash purchase or, more often, by using newly issued shares of the
new company to pay for assets acquired. The normal way, however, was to
form a holding company which exchanged its stock for that of each of the
constituent enterprises. The resulting control thus assured that price, produc­
tion schedules, and other arrangements could be legally maintained.

As I have already pointed out, these British holding companies were of two
types. One, illustrated by Imperial Tobacco, was a combination of a large
number of relatively small, single-function, family enterprises. Such horizontal
combinations often included as many as sixty or eighty constituent firms. The
second type, illustrated by the Cadbury-Fry alliance, was a combination of two
or three leading family firms in an industry. The first type-the one with more
members-occurred largely in textiles, with a small number in cement and two
or three in other industries such as tobacco; the second was more common in
metal making, metal fabrication (including shipbuilding), brewing, and food pro­
cessing. In metals and shipbuilding, but rarely in other industries, combinations
were often vertical as well as horizontal. 100

In neither of these two types of British holding companies did legal consoli­
dation bring administrative centralization, new investment in production and
distribution facilities, or the recruitment of salaried top and middle managers.
Governing boards often made arrangements for joint purchasing and occasion­
ally even for joint research. More often, uniform financial and operating
accounting was established in order to determine prices and profits in relation
to output more accurately. In most cases the directors of the constituent com­
panies remained responsible, as they had been before the merger, for the day- .
to-day production and distribution of their products. The parent company's
central office was usually little more than a meeting place for a board of directors
who, as representatives of owners of constituent firms, determined through
negotiation both output and prices. Occasionally they allocated funds for a joint
plant or sales activities, usually overseas.

Peter Payne has noted: "In iron and steel, as in brewing, the perpetuation
of family control remained a major desideratum. "101 In the mergers involving
two or three leaders in an industry, the constituent companies often continued
to be listed separately in the Stock Exchange Year Book, as was true of Cadbury
& Fry. In the mergers involving numerous firms, their boards, which included
representatives from many constituent companies, were large and unwieldy.
As a result, the Calico Printers' Association (controlling 85% of the industry)
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had a board of eighty-four members; Fine Cotton Spinners' & Doublers' Asso­
ciation had thirty-one; and Associated Portland Cement, in addition to its man­
aging directors, had forty "ordinary" board members. 102 The situation was
similar in the Bleachers' Association, made up of fifty-three firms; in the British
Cotton & Wool Dyers' Association, consisting of forty-six firms; in Salt Union,
a merger of sixty-three firms that represented close to 90% of the industry's
output; and in United Alkali, a combination of forty-eight companies. Nearly all
of these, as well as other similar mergers, remained loose federations. Indeed,
the preamble of incorporation of both Calico Printers and English Sewing Cotton
said, in words that closely followed those of the Bradford Dyers' Association:
~'It is intended as far as possible that control of each firm shall remain in the
hands of those who have been responsible for its conduct in the past. "103

There were, however, exceptions. A few combinations did begin to establish
a small central corporate office. One was J. & P. Coats, a merger in 1896 of
four family thread-making companies which had been previously allied through
a joint sales agency. Though it did not centralize production management, Coats
did build an extensive national and international sales organization under the
guidance of a German-born and German-trained manager. It also marketed the
products of English Sewing Cotton, a comparable combination. In addition, the
Coats company enlarged plants that its constituent companies had already built
abroad, and it constructed new ones in both the United States and Europe. Sir
Arthur Coats stated in 1899 that half of his company's profits came from abroad.
In 1898J. &P. Coats and its ally, English Sewing Cotton, promoted and financed
the American Thread Company, a merger of fourteen U.S. thread producers.
Together the subsidiaries of Coats and English Sewing Cotton were said to
control two-thirds of all cotton-thread output in the United States. 104 By 1917
American Thread was the third largest U.S. textile company, and it ranked
160th among U.S. industrial enterprises in terms of assets. Nevertheless,
because its production technology could not provide major scale economies (in
striking contrast to rayon), and because distribution had few product-specific
requirements, American Thread lost market share, failed to grow, and made
only modest profits.

The other British textile merger that began to recruit managers was the Fine
Cotton Spinners' & Doublers' Association. The former owners of its constituent
companies continued to manufacture and sell their specific product lines, but
their activities were coordinated by the hard-driving Managing Director, Her­
bert Dixon. Under Dixon's guidance the company invested in cotton plantations
in the United States and in a firm that exported Egyptian cotton. It set up a
central purchasing office and even established a research laboratory in 1900,
but the constituent companies continued to have full control over their own
buying and selling. In both British textile mergers the central offices remained
much smaller than those of the successful American mergers. 105

In chemicals, two mergers-in alkalies and explosives-built embryonic hier-
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archies. The United Alkali Company established its central office in response
to adversity. It was formed in February 1891 by producers using the Leblanc
process in order to meet the competition from Brunner, Mond, which was using
the much more efficient Solvay process, and it went beyond mere legal con­
solidation. The new company placed its works under district managers,
appointed a technical director, began to centralize sales and purchasing, and set
up financial controls; it then established a research laboratory. But it continued
to rely more on committees than on departments to coordinate its functional
activities; and according to its historian, "there was no manufacturing depart­
ment in the central office. "106 Nor is it clear how much rationalization of plant
and equipment actually took place. In any case, the company failed to invest in
the new electrolytic process for making alkalies that would have made its pro­
duction costs comparable to those of Solvay. This was due partly to a negative
recommendation by its research chemist and partly to its weak financial posi­
tion, which deterred it from building the costly facilities it needed to obtain cost
advantages of scale from the new technology. It continued in business because
of the willingness of Brunner, Mond to let its weak rival stay alive, and also
because it moved away from competing directly with Brunner, Mond and con­
centrated on making other products, particularly pyrites and sulphuric acid, that
used existing capabilities in the purchasing and processing of raw and inter­
mediate materials. 107

The central office of the Nobel Dynamite Trust Company, whose technology
was much more suited to achieving economies of throughput, remained even
smaller than that of United Alkali Company. The 1886 merger between the
Nobel Explosives Company of Glasgow and the German Union-four smaller
German dynamite firms whose total sales were less than those of the British
company-was essentially a legal and financial arrangement. The constituent
companies continued to manage their own production and distribution. The
parent institution, the Nobel Dynamite Trust Company, Ltd., had no central
buying office or even a research laboratory. In fact, the British subsidiary did
not have research facilities until 1909, and these served primarily to improve
quality control. The subsidiaries could borrow from the trust. They could also
go to outside sources if they so desired. As the board of directors explained,
the trust's purpose was "to check competition and to prevent the lowering of
prices, and to achieve savings by lowering advertising and other marketing
expenses and by reducing inventories. "108 In explosives, as in other British
industries, the purpose of mergers was to assure market power through con­
tractual cooperation.

The British merger that most closely followed the American pattern was the
Metropolitan Amalgamated Railway Carriage & Wagon Company, a consolida­
tion in 1902 of five producers of rolling stock and a maker of specialized tires
and axles. Although representatives of the former family owners of the con-
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stituent companies remained on the new board and although reorganization was
not achieved until six years after the merger, the company's organizer, Dudley
Docker, an able Birmingham industrialist, did rationalize production and recruit
a small managerial team. He centralized purchasing, instituted uniform
accounting, purchased a steel plant in Belgium, closed down two factories, and
improved facilities in others. These moves permitted the company to maintain
its position in the domestic market, the British Empire, and Latin America; but
Docker's moves came too late to regain lost markets in Europe and North
America. 109

In one sense it is surprising that hardly any British industrialists followed
Docker's example. The organizational structures of Standard Oil, Du Pont,
American Tobacco, General Electric, and the many other American consolida­
tions were well known in Britain. Indeed, Henry W. Macrosty, in the introduc­
tion to his widely read Trust Movement in British Industry, which was published
in London in 1907, emphasized "the advantages which the amalgamation pos­
sesses over the association or cartel." He said that those advantages

arise out of its permanency and the more complete control over production. Super­
fluous or badly equipped plants can be closed, mills can be specialized, concentra­
tion of establishments will enable greater economies of large-scale production to
be made, and, above all, the best brains of the trade in any department are put at
the disposal of all branches of the combination. llO

Such rationalization, Macrosty warned, required administrative centralization:

When amalgamation is formed virtually on the federal principle, these interests
inevitably clash and dire confusion results as in several of the textile trusts. In the
most highly organized form of amalgamation all functions are carefully defined and
graded so that proper subordination is observed, and the whole edifice culminates
in a small board of directors who form, so to speak, the cabinet of the industry. lli

In another sense, however, the failure to follow Docker's example or to heed
Macrosty's advice is quite understandable. In industries where mergers were
concentrated-in textiles, food, beverages, cement-the potential economies
of scale were small and the potential for such rationalization limited. Moreover,
the British mergers worked. The incorporated federations that resulted did
what was expected of them, as long as they did not have to compete with
companies from abroad or from related industries. They were able to control
price and output, at least for the constituent firms within their enterprises.

Continuing Dominance of Personal Management

The British industrialists' success in maintaining power through contractual
cooperation was one reason that the ways of personal management lasted much
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longer in large industrial enterprises in Great Britain than in the United States.
Another reason was the geographical compactness and slow growth of the
domestic market. And still another factor was the uncertainties connected with
direct supervision and distant overseas activities. These legal and marketing
conditions reduced pressure on British manufacturers to rationalize production
and to invest extensively in distribution. By lessening the need for trained
managers, they encouraged the continuance of the family firm. In Britain, sons
and other relatives of the founders usually took over control of the enterprise.
In some cases they selected board members from their managerial ranks, but
even as late as World War II this remained the exception rather than the rule.
In the United States nepotism had a pejorative connotation. In Britain it was an
accepted way of life.

As Donald Coleman has suggested, the management of British companies
included "gentlemen"-the sons of the founding fathers-and "players"-the
salaried managers, the practical men whose ability brought them into partner­
ship with the gentiemen. As Coleman further suggests, the primary ambition
of a player was to become a gentleman. 112 In such personally managed firms,
growth was not a primary objective. In Britain the more efficient family firms
were less aggressive than American managerial firms, preferring cooperation
to price competition. As William Reader, describing Brunner, Mond's relation
to United Alkali, has put it, "the whole principle of the system was 'live and let
live,' because price competition was so destructive of profit; and it depended
on deliberate self-restraint by the stronger firms. "113 In addition, the profits
made by the enterprise went to the owners. Many preferred current income
to large-scale, long-term reinvestment in their enterprise. This view made it
easy to accept live-and-let-Iive attitudes and to hold back on expanding invest­
ment in production, distribution, research, and development, and on the recruit­
ment, training, and promoting of salaried managers-all of which were funda­
mental to the continuing, successful exploitation of the new technologies.

These values were reflected in the British institutions of higher learning.
Their response to the needs of the new industrial enterprises was slow, both
in regard to generating scientific information and in graduating trained man­
agers. These were needs to which the American and German colleges, univer­
sities, and institutes responded very quickly. In Britain the gentlemen and the
players received different kinds of education. The players were trained on the
job, serving as apprentices in production or as articled clerks in accounting and
finance. Such players-production managers or engineers, as they were
termed, and accountants-established professional societies well before the
turn of the century. Even after World War I the members of these societies of
engineers and accountants continued to agree that practical work on the job
was far more useful than spending the same amount of time at·a university. For
the gentlemen, education meant Oxford or Cambridge. Even those who
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attended the new "red brick" civic universities tended to agree with their
colleagues at the ancient Oxbridge institutions about the goal of university
education. 114 The aim of universities was less to search for knowledge and
more, in a phrase cited by Eric Ashby, to be "a nursery for gentlemen,
statesmen and administrators." Ashby adds: "Where science was beginning to
be pursued, as it was at Cambridge in particular, clear distinction was made
between science and vocation. "115 Training in science was a proper function of
the university; vocational training was not. As a result of this belief, the critical
linkage between higher education and industry, so essential to the development
of long-term industrial capabilities in Germany and the United States, remained
tenuous in Britain before 1914 and continued to be so during the interwar years.

Robert Locke, writing in the 1980s, noted that in Britain "the university and
the business and industrial community always treat each other with indifference,
if not distrust and hostility. "116 Oxford, Cambridge, and the red brick universi­
ties did establish chairs in engineering, but the professors who occupied them
had few students. In 1913 the number of engineering students graduating from
the universities of England and Wales was 1,129. In the same year three or
four of the leading American engineering schools graduated that number, and
the engineers graduating from German universities and institutes were ten
times that number. Moreover, far less interest was shown in business and
commercial education than in engineering. In the years when business schools
in the United States and the Handelshochschulen in Germany were growing
rapidly, Oxford and Cambridge taught no business subjects. They did not do so
until long after World War II. Civic universities did offer undergraduate business
courses, but few students attended. Until 1932, when the London School of
Economics started a graduate program in commercial education, there was no
graduate work in Britain in commerce or business.

Thus the limited supply of academically trained managers reflected the limited
demand. In all but a handful of even the largest companies the owners preferred
to recruit lower and middle managers from personnel with long on-the-job
training within the company and to select top management from their own
families or from those of their close associates. As a result, the educational
infrastructure so essential to sustaining modem industry appeared much later
in Britain than in the United States and Germany.

The continuance of management by a small number of gentlemen and players
had the least impact on the performance of large enterprises in industries where
the exploitation of scale economies did not call for technologically sophisticated
processes of production or for specialized marketing and distribution skills or
organizations. In branded, packaged foods and consumer chemicals, marketing
required little more than placing advertising through specialized agencies,
calling on distributors and retailers, and coordinating flows to see that deliveries
arrived on time. Younger generations of gentlemen might easily learn to admin-
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ister the marketers, as well as the engineers and accountants, under their
command.

But where high-volume production and distribution required extensive
investment in complex, product-specific production and distribution facilities
and the creation of product-specific technical and managerial skills, personal
management constrained the growth of enterprises and the industries in which
they operated. Even where British entrepreneurs in the new industries did
make the investments in manufacturing, marketing, and management that were
needed to compete effectively at home and abroad, their preference for per­
sonal management slowed the development of the functional and administrative
skills necessary to maintain market share and to grow by exploiting competitive
capabilities. Their enterprises moved overseas more hesitantly and less suc­
cessfully than those of many of their foreign competitors. They also moved
more slowly and less systematically than did German and American companies
into industries where economies of scope provided them a competitive advan­
tage.

The economic costs of the commitment to personal management were high.
In the new industries the period before the window of opportunity closed was
brief. In many cases the time between the initial commercializing of a new
product or process and the coming of the three-pronged investment that deter­
mined the players in an industry was little more than a decade. Because British
entrepreneurs hesitated, Americans and Germans made the investments that
permitted them to dominate British as well as international markets. They did
so in copper and other nonferrous metals; in abrasives and tin containers; in
organic chemicals and electrochemicals; in light mass-produced office, sewing,
and agricultural machinery and automobiles; in light industrial machines from
elevators to printing presses; in electrical equipment that powered the new
factories and provided light and transportation to the world's growing cities;
and in the heavy machinery used to produce the unprecedented volume of goods
in both old and new industries.

By World War I the industrial output of the United States and of Germany
was outpacing that of Great Britain. For Britishers the surge of German indus­
trial power posed mbre of a threat than the American. The Americans still
concentrated on their own vast and rapidly expanding domestic market. Their
role in world affairs complemented rather than challenged British hegemony.
The Germans, on the other hand, competed much more directly with the British
in international, particularly European, markets. Moreover, German industrial
strength was permitting that nation to challenge Britain's international political
dominance-the first serious challenge since 1815, that is, since Napoleon's
defeat at Waterloo. When, partly as a result of the growing Anglo-German
rivalry, the first global war to occur for a century erupted in the summer of
1914, British industrialists and statesmen saw an opportunity to regain their
nation's industrial power.



• EIGHT •

Creating Organizational Capabilities:
Success and Failure in the Stable Industries

By World War I the British had become "late industrializers" (to use Alexander
Gerschenkron's widely applied term) in the new industries that were the
dynamos driving the growth of industrial capitalism after the 1880s. 1 Thus, if
they were to compete at home and abroad, British manufacturers in many of
these industries had to become challengers and surmount the first-mover
advantages of their international rivals by investing in essential facilities and
developing the necessary organizational capabilities.

The Impact of World War I

World War I provided British enterprises in the new industries with an unex­
pected opportunity to meet these challenges. It did so in three ways. First, the
war made British industrialists more aware of the advantages of closely coor­
dinating production and distribution. They observed improved coordination of
flows and more systematic allocations of resources by government-industry
committees; by government directions concerning price controls, rationing, and
export licensing; by government purchasing; and even by government owner­
ship. Second, the war forced British industry to provide chemicals and
machinery for which British users had hitherto depended on German and Amer­
ican producers. Third, the war, by depriving German industrial enterprises of
their international markets for almost half a decade, eroded their first-mover
advantages. Industrialists in the Allied nations built new capacity in these indus­
tries. 2 At the same time the governments of Britain, France, the United States,
Japan, and other Allied countries expropriated German factories a~d marketing
subsidiaries and then turned them over to leading domestic manufacturers.
Producers in neutral nations-the Swiss in chemicals and machinery, and the
Swedes and Dutch in machinery-moved into markets vacated by the Germans.
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From the war's outset British manufacturers were keenly aware of these war­
created opportunities. Many agreed with the Birmingham industrialist Dudley
Docker that they provided "a 'mighty solvent' for the future, a last chance to
stop the German and American rivals from spoiling British industrial hege­
mony."3

The response to these opportunities came quickly. In oil the voracious
demand for fuel oil and to a lesser extent gasoline and lubricants, along with
the dismemberment of the two large, integrated German enterprises, per­
mitted Anglo-Persian Oil to emerge as the third most powerful member of the
global oligopoly, next to Standard Oil (New Jersey) and Royal Dutch-Shell. In
rubber an increased call for tires and other products strengthened Dunlop's
position at home and in the global oligopoly. In chemicals the formation of British
Dyes, a government corporation, and the greatly increased production of
benzol, toluol, and other intermediates helped to give Britain her second chance
in the organic-chemical industry. In electrical equipment the expropriation of
Siemens's British subsidiary and the acquisition of British Westinghouse Elec­
tric gave British manufacturers their first strong position in that critical industry.
Although Americans continued to dominate in mass-produced light machinery,
including automobiles, the demand for trucks and motorized military equipment,
as well as the development of the tractor for use in Britain's agriculture, laid a
base for that nation's motor vehicle industry.4 In metals, particularly steel, an
expanded capacity and greater vertical integration within works increased
output and lowered unit costs. 5

Nevertheless, although World War I led to the investment in production
facilities that was necessary to achieve and maintain the cost advantages of
scale, it did not bring the building of comparable marketing networks, for nearly
all these products went to meet military demands. Nor did war requirements
lead to the building of corporate offices of middle and top management. Instead,
industrial coordination and monitoring was accomplished by the government
and inter-industry bureaus and committees.

In the immediate postwar years the institutional arrangements that had
brought such a great increase in output came to an end. Sidney Pollard has
written that "'back to 1914' became a common cry and by the middle of 1922
the whole machinery of government control was dismantled." Industry struc­
ture soon reverted to what it had been before 1914. In industries where large
firms had created organizational capability these firms continued to dominate.
Where they had not, the industry operated through small, personally managed
firms, though these were often tied together by trade associations or by holding
companies. Wartime cooperation did strengthen trade associations and encour­
aged a rash of postwar mergers. Indeed, in 1919 the Parliamentary Committee
on Trusts reported that it was "satisfied that Trade Associations and Combines
are rapidly increasing in this country, and may, within no distant period, exercise
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permanent control over all important branches of British industry."6 Yet with
only a few, but significant, exceptions these mergers were not consummated
in the American manner. They remained federations of small, personally man­
aged firms that failed to rationalize facilities or to develop overall organizational
capabilities thus increasing the productivity and competitiveness of the com­
bined enterprises or the industry as a whole.

In this chapter and the next I will track the success or failure of British
enterprises to exploit the opportunities created by World War I. My method
will be the same as that followed for American industry: to examine industry
by industry the collective history of the firms on the basis of a representative
sample-the nation's largest two hundred manufacturing enterprises. In this
chapter I begin (as I did in Chapter 4) with oil and rubber and then proceed to
glass, paper, and other materials, followed by fabricated and primary metals.
Because of the importance of textiles to the British economy I pay more atten­
tion to the man-made and natural-fiber industries than I gave the American
textile industry. In the next chapter I take up the collective history of the leaders
in machinery, chemicals, and branded consumer products-industries where
organizational capabilities based on the exploitation of both the economies of
scale and those of scope provided the greatest opportunities for enterprises to
grow by expanding abroad and into related industries.

The Modern Industrial Enterprise during the Interwar Years

In Britain the two hundred largest industrial firms were even more concentrated
in a few industrial groups than they were in the United States (see Table 7). In
1919, 88.5% of the top two hundred were clustered in textiles, food, chemicals,
metals, and machinery. In 1948 the figure was 77.0%. The one striking differ­
ence between this concentration and that in the United States was the large
number of firms in textiles-a labor-intensive industry that did not lend itself
to extensive economies of scale. During the interwar years the number of firms
in the older textile, food, and metal industries declined, and the number in the
newer chemical, machinery, and metals industries increased slightly. Never­
theless, the continuing concentration of the large firms in the long-established
industries is impressive.

The lists of the top two hundred companies show more turnover of individual
firms in Britain during the interwar years than in the United States. There are
several reasons for this. One is the differing criteria used for selecting firms
for the lists. Although the capital assets of individual firms are readily available
in the United States and Germany, they are not in Britain, for British firms
were not called on to produce consolidated balance sheets until after 1948.
Therefore the only available criterion by which to rank British companies is the
market value of the enterprise's shares. Because these values reflect the secu-
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rity market's more volatile appraisal of the worth of an enterprise's shares,
British companies move up and down and on and off the list more rapidly than
American companies. Much more significantly, however, the smaller size, and
often the lack, of managerial hierarchies meant that British firms were more
susceptible to changes in product markets and sources of supplies, as well as
to weaknesses in entrepreneurial and managerial skills. Not surprisingly, the
British firms that did create sizable managerial hierarchies remained among the
largest in the kingdom throughout the entire period. There was much less
turnover among the top fifty than there was among the rest. Also, because
British firms remained smaller and more personally managed, they often failed
to develop the facilities and skills necessary to grow by expanding into new
markets abroad or into related industries. Moreover, the owner-managers of
these enterprises often preferred to payout profits in current dividends rather
than reinvesting them in the firm for long-term growth. Therefore, British
industrial firms grew more by merger and acquisition than by direct invest­
ment-more through horizontal combination and vertical integration than by
direct investments in new markets. During the interwar years more firms
dropped off the list because they were absorbed by merger than happened
among the top two hundred in the United States.

Oil: The Creation of Organizational Capabilities

In oil (Group 29; see Appendixes B.I-B.3), the Anglo-Persian Oil Company,
which became the Anglo-Iranian Oil Company in 1935 and British Petroleum in
1955, is the centerpiece of Britain's story. Its history demonstrates how care­
fully planned, extensive investment in production, distribution, and manage­
ment and the resulting creation of organizational capabilities permitted a British
company to overcome the first-mover advantages of existing rivals and to
become a major player in its global oligopoly.

At the tum of the century British consumers of kerosene, gasoline, lubri­
cants, fuel oil, and other petroleum products were supplied almost completely
by a Standard Oil subsidiary, Anglo-American Oil. Although Anglo-American
was spun off legally from Standard Oil by the U.S. Supreme Court decision in
the 1911 antitrust case, its internal organization and its relationship with its
formal parent were little changed. In the first decade of the new century two
more foreign enterprises began to compete vigorously for a share of the lucra­
tive British market. One was Royal Dutch-Shell, the 1907 merger of the Royal
Dutch Company and the British-owned and British-managed Shell Transport
and Trading, in which the Dutch held 60% and the British 40% of the voting
stock. The other was a German firm, Europaische Petroleum Union (EPU),
formed in 1906 (described in Chapter 11), which quickly set up a marketing
subsidiary in Britain called British Petroleum. 7
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The one large British company, Burmah Oil, which began refining in Burma
after 1896, sold its product in the Eastern Hemisphere, primarily in India, where
it competed with Standard Oil and worked closely with Shell. In 1909 Burmah
Oil formed a subsidiary, the Anglo-Persian Oil Company, to exploit the huge
field its geologists had discovered two years earlier near the Persian Gulf. This
was the Anglo-Persian Oil Company which within a few crowded years became
the third most influential member of the global petroleum oligopoly. 8

Although Anglo-Persian operations were in full swing when World War I
broke out in 1914, the war gave that enterprise its critical opportunity by
permitting it to make the investments necessary to challenge the first movers;
at the same time the war removed the two German firms that had begun to
challenge Standard Oil and Royal Dutch-Shell in the decade before 1914. The
company's pipeline from its Persian oil field to its refinery on the coast at Abadan
was completed in 1911, and the refinery went into operation in 1912. Because
its crude was heavy and therefore less suitable than most for gasoline and
kerosene, its primary product was fuel oil.

In 1914 the British government paid £2.0 million for a controlling 51% interest
in Anglo-Persian. The deal was made after lengthy negotiations between Win­
ston Churchill, the First Lord of the Admiralty, who wanted an assured supply
of fuel oil for the British Navy, and Anglo-Persian, which desperately needed
an assured market for its high output. Burmah Oil continued to hold a sizable
block of the remaining shares. 9 The transaction provided the funds for further
investment in refining and an initial investment in transportation and marketing.
It also meant that the Anglo-Persian Oil Company would not remain a personally
owned and operated enterprise, like its parent, Burmah, and the great majority
of British industrial enterprises.

Charles Greenway, an entrepreneurially minded salaried executive, taking
office in 1910 as Anglo-Persian's managing director, defined its strategy of
growth. This strategy reflected Greenway's experience in working for Shaw,
Wallace & Company, Ltd., the managing agency that carried on Burmah Oil's
refining operations. Shaw, Wallace was typical of a special type of British enter­
prise-the managing agency. Such firms managed the operations of several
British-owned and -based companies within a single region of the Near and the
Far East. While at Shaw, Wallace, Greenway had contracted to have Royal
Dutch and Shell Transport and Trading market Burmah Oil's products in the
Indian markets. He soon realized how dependent Burmah had become on its
major competitors. Thus when he became managing director at Anglo-Persian,
Greenway did his best to make his enterprise independent of the region's
dominant oil firms. But in the spring of 1912 increasing difficulties in operating
the recently completed refinery and lack of the funds essential to build an
independent organization led Greenway to hire a Persian Gulf managing
agency-Strick, Scott and Company-to operate the refinery and pipeline and
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to market the output in the Gulf and nearby Mesopotamia. At the same time
Greenway signed a ten-year marketing agreement with Royal Dutch-SheIl's
Asiatic Petroleum Company to distribute Anglo-Persian's products in Asia and
Africa. With its own capabilities not yet developed, Anglo-Persian had to rely
on the facilities and skills of others. 10

It was the government's purchase of 51% of the company's shares and the
outbreak of war in Europe that gave Greenway the opportunity to carry out his
goal of creating an integrated enterprise. He wanted, in his own words, "to
build up an absolutely self-contained organization." The company's historian,
Ronald W. Ferrier, writes of Greenway: "He aimed at a company producing,
transporting and distributing products directly to customers 'wherever there
may be a profitable outlet for them without intervention of any third parties. "'11

Greenway's first step was to expand what was already one of the world's
largest refineries at Abadan, increasing its annual throughput from 124,000 tons
(approximately 893,000 barrels) in 1913-1914 to 225,000 (1,620,000) in the
next fiscal year, to 476,000 (3,427,200) in 1916-1917, and then to 923,000
(6,645,600) in the next year. Although the company did not formally dissolve
its agreement with the managing agency (Strict, Scott) until after the war,
the refinery manager soon came under the direct control of the company's
London headquarters. 12

In 1915 Greenway, who had become chairman of the board as well as man­
aging director, began the move into distribution and marketing by forming a
wholly owned subsidiary, the British Tanker Company. That company was to
buy, build, and operate a fleet of tankers and to achieve Greenway's goal of
having 90% of the company's shipping requirements carried by its own facilities.
By 1920 that fleet numbered more than thirty ships. In the meantime, in May
1917 Greenway had acquired (for £2.65 million) British Petroleum, the mar­
keting subsidiary of the German oil company, EPU, a subsidiary which had been
expropriated by the British government as enemy property. In negotiating for
its purchase with the Board of Trade and the Public Trustee responsible for
enemy.property, Greenway argued successfully that his company would thus
obtain a marketing organization in Britain "which it would take any new company
many years to build up" and at the same time prevent "a foreign firm," Royal
Dutch-Shell, from becoming a major influence in the British market. 13

Further expansion came in refining. In 1917 Greenway had decided to build
a refinery at Swansea in Wales with an improved refining technology that could
produce gasoline and other lighter products from Persian crude for British and
European markets. Finally, a small research laboratory, first set up in 1917 in
the basement of a country house in Sunbury, was enlarged into "a proper
laboratory" in 1921. 14

All these investments in physical facilities were accompanied by recruitm~nt

of the necessary operating and managerial personnel. In this way Greenway's
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entrepreneurial vision, the government's investment in the company, and the
coming of World War I, which greatly increased Britain's demand for oil and
eliminated German competition, permitted Anglo-Persian Oil to challenge Stan­
dard Oil (New Jersey) and Shell in both British and international markets and
so to become the third ranking player in the global oligopoly.

Aggressive expansion in all functional activities during the 1920s reinforced
the company's position. Immediately after the coming of peace it established
marketing subsidiaries in Norway, Denmark, Belgium, and France. In Austria,
Switzerland, and Germany it purchased a controlling interest in Deutsche
Erdol's marketing subsidiaries (see Chapter 11). Then after the expiration of
the ten-year contracts with Royal Dutch-Shell in Asia and Africa in 1922, the
company set up its own marketing and distributing organizations in those
regions. In Britain and on the Continent it followed the lead of Anglo-American
and Standard's Continental subsidiaries by investing initially in a network of bulk
storage plants for gasoline and then in pumps for garages and service stations.
At first the company gave the pumps to retailers without charge; soon, how­
ever, it began selling them, normally at a £25 loss per installation. By 1925
Anglo-Persian's British Petroleum had 6,058 pumps in Great Britain as com­
pared with 6,168 for Anglo-American and 4,296 for Shell's subsidiary. In these
same years the company's shipping was greatly expanded, so that by 1928 the
fleet included eighty seagoing tankers, five coastal vessels, and thirteen more
seagoing ships on charter. Refining capacity was enlarged with the establish­
ment of new refineries in Scotland and France. The laboratory at Sunbury
expanded its activities and began to concentrate on improving gasoline and
kerosene. By far the largest share of the funding for this expansion in the
several functional activities came from retained earnings. 15 Such financial inde­
pendence helped Greenway achieve still another of his goals by 1922-that of
having the British government and the government's representatives on the
board of directors "accept market forces and a special relationship of amicable
indifference, perhaps diffidence, to the Company. "16 Such diffidence from
Anglo-Persian's most influential outside directors continued until well after
World War II.

Just as Greenway provided an outstanding example of a highly successful
builder of business empires (one of the few that Britain produced), John
Cadman, his successor, was one of the few effective British organization­
builders. Whereas Greenway had made the essential initial investments in facil­
ities and personnel, Cadman built up the enterprise's organizational capabilities
that assured its position in the international oligopoly.

A professor of mining at the University of Birmingham, Cadman had headed
the British government's wartime Petroleum Executive, an office which in 1917
took charge of allocating and distributing short-term oil supplies and planned,
long-term oil flows. 17 On becoming managing director of Anglo-Persian in Sep-
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tember 1925, Cadman immediately drafted a plan of administrative reorgani­
zation which set up a carefully defined "system of line management derived
from military models and American administrative experience." In this central­
ized, functionally departmentalized structure, Cadman defined "four main direc­
torates: (1) technical operations of discovery and production and refining; (2)
distribution and the marketing of refined oil products; (3) finance in all its
aspects; and (4) general services." Within each directorate there were several
functional departments. The managing directors of these departments, as in
American oil companies, sat on the board as inside directors with Cadman, who
became chairman in 1927. Together the inside directors planned strategy and
allocated resources to implement the plans. To assist the top managers in
coordinating and monitoring activities and in allocating resources, Cadman
strengthened the role of the advisory staff and adopted budgetary and capital­
allocation procedures that were as advanced as any yet developed in Britain. 18

The resulting centralized, functionally departmentalized administrative organi­
zation was quite similar to that instituted by Pierre S. du Pont at his company
twenty years earlier. One difference was that the outside directors at Du Pont,
particularly Pierre's relatives, were less diffident than those at Anglo-Persian.

By 1927 Anglo-Persian had become a business enterprise with trained, sal­
aried, full-time managers that, though smaller, had the competitive capabilities
of Shell or Standard Oil (New Jersey). Not surprisingly then, in 1928 after the
opening of the great new Texas fields and a new Anglo-Persian field in Persia
had created the world's first great oil glut, it was those three companies that
addressed the problem. John Cadman met with Walter Teagle of Jersey Stan­
dard and Sir Henri Deterding of Royal Dutch-Shell at Achnacarray, Scotland,
in August 1928.

There they worked out the well-known "As is" agreement, by which the
three global giants agreed in principle to maintain market share as it then
existed, to stabilize prices, and to cooperate where possible in the use of
existing resources. This arrangement was reinforced by the Memorandum for
European Markets, approved in January 1930, by which the three companies
agreed that their local representatives would consult on prices and selling con­
ditions with the aim of stabilizing competition. As the glut continued and the
worldwide depression became worse, the other American oil companies which
still had extensive overseas holdings-Texaco, Gulf, Standard Oil of California,
and Socony-Vacuum (which later became Mobil)-joined with the Big Three in
an agreement in December 1932 which, with further stipulations, was signed
in June 1934. Fifty years later those seven-known as the Seven Sisters­
remained the leaders of the world's most renowned global oligopoly.

Committees had been set up in New York and London to monitor the agree­
ments, but in the early 1930s these became little more than forums for the
exchange of information and ideas. Because of American antitrust laws and the
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inevitable disagreements among the participants-as well as the lack of enforce­
ment procedures-the "As is" agreement remained a set of broad principles
rather than the foundation of a tight cartel. In the words of Ronald Ferrier,
"Achnacarry became a symbol of stabilization. It was never the machinery for
global implementation. . . It acted as a keel to the industry, never its rudder. "19

Instead, the more specific arrangements continued to be handled by more
enforceable regional or local agreements. In Britain, for example, Shell's British
subsidiary (Shell-Mex) and Anglo-Persian's subsidiary (British Petroleum)
merged in 1932 in the normal British fashion to form a new distribution com­
pany, unimaginatively named Shell-Mex & BP, Ltd., with Shell having a 60%
interest and Anglo-Persian 40%. As in the case of most British holding com­
panies the arrangement was only a legal device to set output and price. Oth­
erwise, the two marketing subsidiaries continued to operate autonomously and
to receive their refined products from the two parent companies, Anglo-Persian
and Shell. Shell-Mex & BP and Anglo-American, the affiliate of Standard Oil
(New Jersey), continued to compete with smaller firms, including Texaco's
subsidiary, Russian Oil Products Ltd. (a distributor of Soviet oil products), and
Trinidad Leaseholds. Market share changed, with Shell-Mex & BP increasing
its share of kerosene sales in Britain from 36.3% to 42.4% between 1932 and
1938 and dropping its share of gasoline from 46.4% to 42.3% between 1934
and 1938. The kerosene share of Standard's affiliate sank from 41.9% to 38.5%
between 1931 and 1938, and its gasoline share from 30.8% to 28.9%.20 Thus
in Britain, though the "As is" agreement did not prevent changes in market
share, these changes were less extensive than those among the leading Amer­
ican companies in their domestic market.

The history of the oil industry in Britain and indeed in all of Europe was
different from that in the United States. In Europe the opening of the new
sources of supply and the coming of new product markets led before World War
II to the rise of only two major industrial enterprises-Anglo-Persian and Shell.
I have chosen to review the history of Anglo-Persian because, first, it was
wholly British, whereas Shell was only 40% British. Second, its records were
more readily available than Shell's. Finally, the Shell story is more complex than
that of Anglo-Persian and could hardly be condensed into a few pages. Its
founder, Henri Deterding, made the essential three-pronged investment in man­
ufacturing, marketing, and management, and he did so well before Greenway
did. Although Deterding's Shell had a head start, Greenway and his successor,
John Cadman, created one of Britain's first managerial enterprises; it and Shell
were the two non-American members of the Seven Sisters. Anglo-Persian Oil,
which became Anglo-Iranian Oil in 1935, retained its position even after its
massive base in Iran was nationalized in 1954 and it took the name of its
marketing subsidiary, British Petroleum. Since 1954 it has become an even
larger enterprise, carrying out its petroleum activities in many more parts of
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the world and diversifying into petrochemicals and other related products by
using the organizational capabilities it developed during the interwar years.

Rubber: The Enhancement of Organizational Capabilities

Dunlop Rubber Company, the British representative in its global oligopoly
(Group 30; see Appendixes B.1-B.3), differed from Anglo-Persian Oil in that
it was already a well-established, family-operated enterprise before the coming
of World War I. By building a tire factory large enough to obtain the cost
advantages of scale, by creating a global marketing network, and by recruiting
a team of salaried managers, the Du Cros family had made their company the
first mover in Britain and also the British global representative. But only with
the end of family control shortly after the war did the company put in place an
administrative structure and develop the organizational capabilities needed to
maintain a strong position in global markets.

The financial crisis that ended family control in 1922 was brought on by the
sharp postwar recession coupled with the financial manipulations of James
White, a speculator who had become closely allied to Arthur Du Cros, son of
the founder. Sir Eric Geddes, one of Britain's most talented business adminis­
trators, carried out the needed financial and administrative reorganization. In
1916 Geddes, deputy general manager of the North Eastern Railway, had
become the head of military transportation in France and then in all the theaters
of war. He had been appointed First Lord of the Admiralty in 1917 and had
served in the cabinet as Minister of Transportation from 1919 to 1921. As
Dunlop Rubber's managing director, Geddes, like Cadman at Anglo-Persian,
expanded and reshaped both the functional departments and the corporate office
of this multinational enterprise. Its management became increasingly profes­
sional, especially after F. R. M. de Paula, a professor of accounting at the
London School of Economics and a British pioneer in cost accounting and bud­
geting, became the company's comptroller in 1929. 21

As Dunlop Rubber, under Geddes's guidance, enlarged its organizational
capabilities, it grew in much the same manner as the large American enter­
prises. It continued to expand its investments abroad and began to diversify
into new product lines. It diversified more than the leading American tire com­
panies-Goodyear and Firestone-but somewhat less than the American
rubber firms established before the coming of the automobile tire, United States
Rubber and Goodrich. Dunlop acquired producers of rubber footwear, outer­
wear, and rubber industrial goods. Of those firms, Charles Macintosh was the
most important. From Dunlop's laboratories, at least one of which had been set
up before the change of command in 1922, came successful commercialization
of a latex foam, patented in 1933 and given the brand name of Dunlopillo. At
the same time the enterprise integrated backwards, buying cotton mills and
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rubber plantations. Dunlop's historian has noted that integration and product
diversification "prompted Geddes to reform management structure." In the
early 1930s product sections or divisions were formed. Nevertheless, a full­
fledged multidivisional structure was not articulated; the heads of functional
departments-sales, manufacturing, and finance-continued to control their
activities, and foreign subsidiaries operated quite autonomously. 22

During these same years Geddes expanded Dunlop's overseas activities. In
1922 the company built a plant in Buffalo, New York. This venture, however,
was not a success. Dunlop was never able to compete in the United States and
Canada with the American first movers, whose competitive capabilities were
too strong. It tried to convince the major American automobile companies to
equip their exports with Dunlop tires so that the company might have a rea­
sonable chance of selling replacements in those markets. But it was even unable
to extract this favor from General Motors, whose president, Pierre du Pont,
sat on the board of Dunlop's American subsidiary. Frustrated, Dunlop's man­
agers tried to increase its share of the American replacement market by
investing in a large chain of retail outlets. Again it met with little success. The
competition and the onslaught of the Great Depression prevented any growth
in sales. Dunlop was increasingly unable to operate its American plant even
close to full capacity, and thus its unit costs remained well above those of its
competitors.

On the Continent, Dunlop was more successful. In both Germany and
France, small Dunlop plants that had been started as bicycle-tire factories
moved into the production of automobile tires as automobile production boomed
after the war. In both countries this foreign firm quickly became the second
largest producer. 23 Its strategic move into France was a typical oligopolistic
response: a report to the Dunlop board in 1924 noted that, without serious
competition, Michelin "would be enabled to increase his prices in the French
market and make corresponding decreases in the English market," and that
this would have a "most serious effect" on Dunlop's business. In India the
company built a plant in the 1930s, partly to forestall a move by Goodyear but
also because of local government requirements. Such requirements also led to
construction of factories in Australia and Ireland. 24

The leading rubber manufacturers, as Dunlop's experience indicates, com­
peted far more vigorously in international markets and relied far less on arrange­
ments to control price and output and to allocate these markets than did the
leaders in oil, rayon, glass, and other industries. Such agreements came almost
wholly in the production of crude rubber, beginning with the so-called Stevenson
plan of 1921, which followed the 1920-21 recession, and then with a second
plan in 1934 during the Great Depression. Both were negotiated and enforced
by governments rather than by business enterprises. 25 The nearest approach
to cartel-like arrangements was an agreement made in 1934 between Dunlop
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and Goodyear for reciprocal manufacturing abroad, by which Goodyear manu­
factured Dunlop tires in Argentina and Dunlop manufactured Goodyear tires in
South Africa.

Industrial Materials: Organizational Capabilities Constrained by the
Ways of Personal Management

Thus in the oil and rubber industries in Britain a single large integrated enter­
prise, created to exploit the cost advantages of scale, came to compete suc­
cessfully at home and abroad with comparably organized foreign companies.
This was also the case with British producers of industrial materials (goods
purchased by other producers for further processing or fabrication) whose
production methods brought similar cost advantages. In these industries, how­
ever, the dominating firms differed from those in oil and rubber in that nearly
all continued to be managed by their owners. They differed from Dunlop in
another way too-they relied more on negotiated agreements than on functional
and strategic competition to maintain market shares and profits. They also
collaborated more closely with smaller specialized firms operating in the
domestic market.

RAYON
Rayon (part of Group 22; see Appendixes B. I-B. 3) was one of the few indus­
tries in which European first movers entered the American market as quickly
as American first movers in mass-produced light machinery had entered Euro­
pean markets. The story of rayon thus illustrates the differences between the
way of competing in Britain (and all of Europe) and in the United States. The
histories of the rayon producers also emphasize that the initial exploitation of
scale was little affected by national differences among the first movers. These
differences become more apparent after the industries had been established
and the players had been selected and had begun to compete.

The rayon story also provides a dramatic example of how differences in the
technology of production affect the structure and growth of enterprises and
industries. Rayon was sold in much the same markets as the yam and cloth
processed from natural materials-cotton, wool, silk, and hemp. Whereas the
high minimum efficient scale associated with the technology of rayon production
resulted in the development of the modem industrial enterprise and a global
oligopoly, the low minimum efficient scale of the technology of processing nat­
ural materials kept those industries fragmented, with hundreds of small enter­
prises competing primarily on price. During the interwar years-when the
rayon producers were making large profits and when, even after the coming of
the depression, rayon was considered a growth industry-the industries pro-
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cessing natural fibers remained "sick industries" in Britain, the United States,
and Germany.

The rayon industry's first mover in Britain, Courtaulds, brought its plant in
Coventry into full production in 1907 (see Chapter 7). By building a works in
1912 at Marcus Hook, Pennsylvania, which like Coventry used the viscose
process, it became the industry's first mover in the United States. Courtaulds'
major rival in Britain was British Celanese, the pioneer in developing the cel­
lulose acetate process, which made its major investments in manufacturing,
marketing, and management shortly after World War I.

By 1930 Courtaulds was the nation's largest textile producer and British
Celanese was the fifth largest. The two ranked sixth and fifty-second among
the top two hundred. In 1928 Courtaulds accounted for 76% of the viscose
rayon and 9% of the acetate produced in Great Britain, while for British
Celanese the proportions were roughly reversed. The only other significant
rayon producers in Britain were the subsidiaries of the Dutch firm Neder­
landsche Kunstzijdefabriek (Enka) and the German firm Bemberg. The first
built its plant in Britain in 1925 and the second in the following year. 26

The war delayed the foreign invasion of the United States, as Fortune later
viewed it, that Courtaulds had initiated. 27 In 1918 Tubize, a Belgian pioneer
that had developed the Chardonnet process-one that Courtaulds had
bypassed-built a works at Hopewell, Virginia, relying on financing in the
United States. In 1920 the leading Italian company, Sina Viscosa, established a
subsidiary with works in Cleveland, Ohio. (In 1925 it became Industrial Rayon.)
In 1925 British Celanese constructed the first large acetate plant in the United
States. 28 Then in 1927 Germany's first mover, Vereinigte Glanzstoff Fabriken
(VGF) and its smaller ally, J. P. Bemberg, which VGF controlled, set up one
factory in Johnson City, Tennessee (using the cuprammonium process which
Bemberg had originally developed) and another at the same site in 1928 to
produce viscose yam. After the merger of VGF and Enka (the Dutch firm) in
1929, the resulting enterprise, Algemene Kunstzijde Unie, built a third works,
also using the viscose process, at Asheville, North Carolina. Although each of
the three plants had a different corporate identity, they were all administered
by a single German management. 29 In the 1920s Courtaulds constructed three
more plants in the United States and one in Canada, and then two more in
Canada in the 1930s.

The success of this invasion can hardly be accounted for by either tariffs or
patents. Tariffs did provide an impetus to build plants in the United States,
however; for the tariff on rayon imports was increased in 1922 from 35% ad
valorem to 45%. Its chief proponents were, of course, the foreign first movers,
not the American enterprises. The leading lobbyist was Samuel Salvadge, Cour­
taulds' American manager. First-mover advantages were not based on patents
either, for each of the different European companies had its own strong patent
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position. In fact, one of the first and strongest patents was that filed in 1895 by
Arthur D. Little, the American chemist (the founder of one of the nation's best­
known consulting firms in chemical engineering), who failed to make the invest­
ments necessary to exploit it. 30

Instead, first-mover advantages came from the minimum efficient scale of
the production process, which in the early 1920s was between 10 and 12 million
pounds but through cumulative technological innovation rose to between 25 and
30 million pounds in the 1930s. 31 Even so, until the 1930s the demand was
rising fast enough for the leaders to build new plants in the United States as
well as in Europe.

Given this barrier to entry, only two American challengers were successful
in competing with the foreign first movers. One was Du Pont, which entered
the industry in 1920 through a joint venture with the leading French rayon
producer and then purchased full control of that venture after it had learned and
"scaled up" the process of production (see Chapter 5). The other was Ten­
nessee Eastman, Eastman Kodak's producer of its safety-base photographic
film. It turned to developing a cellulose acetate process of its own in order to
use existing capacity-both facilities and skills-after the Great Depression
sharply reduced the demand for film. In 1932 its 24-million-pound plant came
into production. 32

During the 1930s five foreign enterprises, together with DuPont and Ten­
nessee Eastman, produced about 90% of the rayon made annually in the United
States. Increased competition reduced Courtaulds' lead. In 1927 the American
Viscose Company (AVC) accounted for 56% of the output of rayon in the United
States and Du Pont for 21%. By 1938 American Viscose had 49% of the installed
capacity (not output) and Du Pont 15%. Although figures on market share are
not available, Donald Coleman's review of AVC's performance during the
depression indicates that as the result of functional and strategic competition it
lost market share and profits to Du Pont, to the Italian-sponsored Industrial
Rayon, and probably to the German enterprises. Such changes reflected
improved functional competition, particularly through improved technology of
production. It also reflected strategic competition through expanding into tire
cord and rayon staple. (Rayon staple was a new product-fibers that could be
spun on machinery that was made to use natural fibers. )33

If the Europeans competed in this fashion for market share in the United
States, in Europe (where neither of the two United States companies attempted
to market) Courtaulds and British Celanese and their Continental competitors
preferred to negotiate rather than to compete directly for share. Demand there
boomed during the 1920s, as it did in the United States; but only two chal­
lengers, both established firms, entered the industry. They were the German
companies of Koln-Rottweiller and AGFA (see Chapter 13). The first was an
explosives firm; the second a dye and film producer. Both became part of
I. G. Farben, the giant German chemical combine. Both of them concen-
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trated wholly on the production and distribution of the new product, rayon
staple, which had been developed during the First World War to meet German
shortages in natural fibers. The other producers only moved into rayon staple
in the 1930s, after the depression had stimulated the search for new lines. 34

The movement for European cooperation in the 1920s was led by Courtaulds
and the German first mover, VGF. The two negotiated with other Continental
firms to control price and output. As before the war, however, agreements
were difficult to reach. Once reached, they were still harder to enforce, and
therefore the leaders came to rely more on bilateral alliances. Thus in 1925
Courtaulds and VGF formed a joint venture-Glanzstoff Courtaulds-to con­
struct a large viscose factory in Cologne. In 1927 the two jointly purchased a
controlling share in the Italian Sina Viscosa. Only in France, where the major
competitor was less cooperative, did Courtaulds (in 1925) build a factory of its
own in Calais. In the words of Samuel Courtauld, the company's chairman, the
avowed purpose of these joint ventures was to assist "in the protection of the
British and American markets and the profitable canalization of exports from
continental producers to other markets"-that is, as a threat to discipline the
Continental producers' output and flows of products. 35

By making the alliance with VGF, Courtaulds had hoped to get the European
competition out of Britain. As the Bemberg plant using the cuprammonian
process for specialty products was not a direct competitor, this meant Enka.
But when VGF merged with that Dutch firm in 1929 (Chapter 13), the holding
company that resulted, Algemene Kunstzijde Unie, failed to shut down the
Dutch factory in Britain. It continued to operate despite strong and continuing
protests from John C. Hanbury-Williams, the Courtaulds director in charge of
foreign affairs, who was a member of the board of the new German-Dutch
holding company. In a long-drawn-out series of negotiations the two firms were
unable even to effect the obvious solution-one by which Courtaulds would sell
its shares in the Cologne plant and the Continental company would close its
works in Britain. In rayon, more than other British industries, even formal legal
ties were unable to assure control over the competitive moves of partners and
subordinate firms. 36

Although both British leaders-Courtaulds and British Celanese-did con­
tinue to expand their facilities and enhance their functional and administrative
skills during the interwar years, family control constrained the full development
of their organizational capabilities. Both were administered through centralized,
functionally departmentalized structures. At Courtaulds, the company's home
office administered production and sales in continental Europe. On the other
hand, both Courtaulds' American venture and, apparently, that of British
Celanese had their own fully autonomous, centralized, functionally departmen­
talized organizations. Neither Courtaulds nor British Celanese had an interna­
tional department.

The greatest weaknesses of both firms lay in the corporate office. Their
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owners' continuing commitment to the ways of personal management retarded
the development of managerial and technical skills that were so essential to top
management's monitoring and resource allocation. By 1933 these weaknesses
had become painfully apparent at Courtaulds. An internal memo on internal
management made at the request of the chairman, Samuel Courtauld, noted in
1933: "Through fear of over-centralization, no adequate central organization
has been set up, and now either matters of fundamental importance are decided
by persons who naturally are unable to appreciate the full consequences of such
decisions to the firm as a whole, or such questions are referred to London to
receive the personal attention of a director." A minor reorganization in 1936
set up a committee structure of the board comparable to that at Cadbury's­
with committees for finance, yarn, and textiles (but not for research or external
affairs, as had been suggested in the original proposal); but the change did little
to reduce the overload and expand the perspective of the top decision-makers.
In 1938 leading members of the board had to agree that "the directors generally
as well as the Board were much too concerned with detailed administration,"
and that the company thus suffered from "a lack of managers to whom the
execution of policy should be devolved. "37

The failure to build up the central office not only inhibited strategic planning,
particularly abroad, but also held back investment in research and development.
A small number of overworked executives, Donald Coleman notes, "wholly
failed to see the implications of chemistry and to set up a serious -research
effort." Du Pont's Rayon Department, on the other hand, not only continued
to improve the processes of producing rayon as well as the product itself but
also quickly commercialized cellophane, making it one of the company's most
profitable products. At the same time its central research department was
developing a new and superior man-made fiber-nylon. Courtaulds only began
to move into cellophane in 1930-1931 and did not build its first successful
cellophane plant until 1938 after entering a joint venture with the French firm
Comptoir des Textiles Artificiels, which provided the necessary technical and
marketing capabilities. 38 In the years when the Du Pont company was investing
heavily in the development of its own new or improved products and processes,
the Courtaulds board preferred to keep large reserves aside for buying out
improvements in processes and products developed by others. Only in 1938
did the chairman, Samuel Courtauld, commit the company to a significant invest­
ment in development. As he wrote: "Our Company which was a pioneer in the
early days has, with its associates, rested too much on its laurels in recent
years and the competitors have got ahead of us in the race. "39

Thus during the boom years of the 1920s Courtaulds failed to reinvest profits
in long-term improvements of process and product or in new product devel­
opment as did Du Pont and other American firms. Instead, earnings were paid
out in dividends. In addition to dividends on ordinary shares, averaging 30% in
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1925, 1926, and 1927, Courtaulds in February 1928 declared a share bonus of
100%, thereby providing "the Stock Exchange with the sensation of the year,"
in the words of the Economist. 40 What was true at Courtaulds was also true at
British Celanese and its American subsidiary, the Celanese Corporation of
America. There the strong entrepreneurial hand of the founders, Henry and
Camille Dreyfus, kept the central office small and the investment in research
low. 41 Thus, although the managerial hierarchies were larger in these two com­
panies than in any other British textile enterprise except possibly J. & P. Coats,
neither developed the competitive capabilities of the sort that permitted their
German and American competitors to expand market share abroad at the British
companies' expense and to move more quickly into such related products as
cellophane and rayon staple.

STONE, CLAY, AND GLASS

During the interwar years the firms in Group 32 (see Appendixes B.1-B.3)­
stone, clay, and glass-that were on the 1919, 1930, and 1948 lists of the top
two hundred industrial companies in Britain clustered in glass, cement, abra­
sives, and asbestos, much the same three-digit industries as in the United
States. But whereas in the United States these firms were largely centrally
managed, managerial firms, in Britain they were representatives of the two
British types and also of a third type, the managerially operated foreign subsid­
iary. In abrasives an American-owned subsidiary dominated the British industry.
In asbestos, cement, glass bottles, and plaster board the largest firms were
federations of relatively small firms united through a holding company; while
the plate-glass industry continued to be dominated by Pilkington, a family firm
that had made the necessary initial investment in production, distribution, and
management in the 1880s and 1890s, and whose later evolution parallels that
of Courtaulds.

After World War I Americans continued to rule the British abrasives industry.
In 1928 Minnesota Mining & Manufacturing, the challenger to the industry's
first movers, Norton and Carborundum, built its plant in Britain. In the next
year these three companies joined with several smaller specialized producers
in the industry to form two Webb-Pomerene companies, one a sales company,
the other the Durex Corporation to manufacture in Britain and Canada. These
two companies were soon controlled by the three largest American firms and
American Glue, a subsidiary of the meatpacking company, Armour. Durex's
manager, Donald Kelso, concentrated British production in a single new large
plant and consolidated and expanded the sales forces of the predecessor com­
panies in Britain and on the Continent. Then in 1935 Durex set up specialized
processing plants in France and Germany, making it the largest abrasives pro­
ducer in Europe. 42

In asbestos and cement, after World War I the dominant federations in Britain
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began to move slowly toward centralizing and rationalizing their activities. The
Associated Portland Cement Manufacturers, the 1900 amalgamation, after a
further merger in 1912 with the British Portland Cement Company came to
include fifty constituent firms. After 1920 the central office of Associated Port­
land Cement began slowly to build a single sales force to market the different
brands produced. Production and the scheduling of flows to consumers appear
to have remained in the hands of the operating companies. Because the cost of
transportation and the relatively small economies of scale in cement production
meant that plants served local markets, the incentive for further centralization
was reduced. The corporate office appears to have remained small. In any case,
Associated Portland Cement made more of an effort to centralize control than
did the second largest producer, Allied Cement, another federation. 43

In asbestos the largest firm, Turner & Newall, made more of an effort to
create an overall management structure. Formed in 1920 as a merger of four
companies, it continued to expand by acquisition. By 1929 it had brought
together twenty-nine companies, including producers of asbestos, asbestos
cement, asbestos textiles, and asbestos brake linings, as well as a mining
company in Rhodesia that was obtained to assure supplies. Constituent com­
panies operated almost completely autonomously until 1929, when reorgani­
zation began. Then the administration of production and distribution facilities
was reshaped along major product lines. By 1931 the subsidiaries were grouped
into four units or divisions-mining, textile manufacturing, asbestos cement,
and insulation. Rationalization continued within single or combined units-"con­
trol companies," as they were called. Subsidiaries were established abroad.
But the offices of the control companies remained small, and the central office
appears to have been not much more than a meeting place for the heads of the
control companies and other directors, with little or no corporate staff. Mem­
bers of the Turner and Newall families continued to dominate the board; its
chairman in the early 1930s was a Turner and its vice-chairman a Newall. Two
other Newalls and two other Turners sat as directors. This managerial hier­
archy remained much smaller than that of the leading American asbestos
producer, Johns-Manville. The reorganization and expansion strengthened the
company's near-monopoly position in Great Britain and assured its place as
an effective participant in the international cartel; but the reorganization did
not develop organizational capabilities that would lead to direct investment
abroad or to investment in research and development and in related products. 44

In plate glass there was no need for holding companies such as Turner &
Newall and Associated Portland Cement. There the two prewar first movers,
Pilkington Brothers, Ltd., and its smaller neighbor, Chance Brothers, Ltd.,
continued to dominate between the wars and to cooperate with each other.
Both firms continued to be managed by members of the founding families, even
after Pilkington acquired a substantial block of Chance stock in the late 1930s.
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At Pilkington the board of family directors made all the major decisions,
operational and strategic, much in the manner of the board at Cadbury Brothers,
Ltd. At the end of the 1920s the increasing number and increasing complexities
of these decisions were beginning to overwhelm those responsible for them.
By 1930 profits had fallen, so that the dividend was reduced to 2% for the first
half of 1930-31 and was passed entirely in the second half. By contrast, Chance
Brothers declared dividends of 5% in 1930 and 3% in 1931. The historian of
the Pilkington firm writes of its chairman, Austin Pilkington, that "the efforts
of running the business without sufficient delegation had at last proved too great
for him. . . his health was breaking down under the strain." As was precisely
the case at Courtaulds, the board's concentration on day-to-day operations
prevented its members from planning strategically, both for expansion overseas
and for the development of new product lines. Even more serious was the
increasingly obvious inability of the senior Pilkingtons to coordinate functional
activities effectively within the firm, particularly those of the works and sales
departments.

In May 1931, Edward Herbert Couzens-Hardy, whose sister had married
Austin Pilkington, and who had become a board member in 1908, proposed a
reorganization that would make a distinction between inside and outside direc­
tors. After his proposal was put into effect, the board consisted of full-time
managers who made up the executive committee and part-time "non-executive"
members-including Pilkingtons. For the first time, two nonfamily managers
came onto the board, one to handle legal affairs and the other sales. A third,
the manager of the main works, became a member in 1939 as director of
production. Younger Pilkingtons were now required to take the same intensive
training course that was offered to qualified graduates of Oxford and Cambridge.
Though the top jobs at Pilkington Brothers were finally opened to talent, family
members still had a much greater opportunity to reach them than outsiders
did. 45

A new executive committee introduced systems of auditing and financial
control based on those that F. R. M. de Paula had set up at Dunlop. It estab­
lished four committees-finance, sales, technical matters, and personnel and
welfare. These committees, made up of inside directors and line and staff middle
managers, met regularly to coordinate these functional activities. In 1936 the
technical committee finally pushed the company into setting up a separate cen­
tral-research department. In 1938 the company built its first research facilities,
a quarter of a century after its American counterparts had made a comparable
investment. 46

In the years following the reorganization, Pilkington's performance improved
substantially. Profits rose and a dividend of 5.2% was paid in 1933, 10.7% in
1935, and 14.6% in 1937. The company's acquisition of substantial holdings in
Chance Brothers, its longtime friendly rival, began in 1936, although it did not
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acquire full control until 1945. Investment in research encouraged the company
to begin to diversify by developing and then producing glass fiber and glass
bricks.

In these same years Pilkington strengthened its position abroad. In 1934 the
company played a major role in negotiations that led to an agreement between
the American and European producers by which the Americans were to have
20% and the Europeans 80% of the export market, that is, markets other than
each producer's own domestic market. In these same negotiations Pilkington
was able to bring St. Gobain, the French giant, to purchase the Pilkington works
at Mauberge in France, and then to shut it down. Pilkington also got Pittsburgh
Plate Glass to set up a Webb-Pomerene company (the Plate Glass Export
Company) so that its Belgian subsidiary might work more closely with the
European glass cartel. Beginning in 1935 Pilkington expanded its overseas
production. It built safety-glass plants in Australia in 1935 and 1937 (then sold
49% of the shares to an Australian glass producer). With a local firm in South
Africa it formed a joint venture in which the British company held two-thirds of
the stock; the South African plant went into production in 1936. Next came a
joint venture in Argentina with other European firms and a local company; the
Argentine factory was completed in 1937. 47

Thus reorganization of top management appears to have permitted Pilkington
to develop, more quickly and effectively than Courtaulds, the facilities and
managerial skills needed to grow through product innovation and investment
overseas-organizational capabilities that provided Pilkington with the compet­
itive edge for an impressive growth after World War II.

PAPER

The papermaking firms (Group 26; see Appendixes B.1-B.3) on the list of the
two hundred largest British enterprises were, as in the United States, pro­
ducers of pulp, newsprint, kraft, and cardboard. But because British companies
were on the average smaller than those in the United States, the list also
includes makers of specialty products and wallpaper. Except in wallpaper, these
paper firms remained independent, personally managed enterprises-usually
family firms.

The industry's only significant merger was Wall Paper Manufacturers, formed
in 1899. Throughout the interwar years this federation continued to control
close to 90% of the industry's output and to operate as a legal cartel. 48 Its
longevity in this industry, where the economies of scale were so slight, stands
in sharp contrast to that of a comparable American combination, National Wall­
paper. The directors of the American company, which was formed by twenty­
eight manufacturers in 1892, agreed by 1900 "that the Company be dissolved
and the factories returned to their original owners, or sold to the highest
bidder." The reason was that "the manufacturer of wallpaper is so dependent
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on such peculiar circumstances that independent plants can be operated to
better advantage than many plants under one control. "49 In the United States
legal combinations in industries where little was to be gained by administrative
centralization and nationalization disbanded. In Britain they continued to enforce
agreements as to price and output.

As might be expected, the British pulp and newsprint industry was even
more concentrated than that in the United States. According to the British 1936
census of production, the three largest firms accounted for 70% of the output. 50

Unlike those in the United States, all three had been tied to newspaper chains.
The largest of these, E. W. Bowater, had been controlled by the Rothermere
and Beaverbrook interests before Eric Bowater (a son of the founder) gained
independence from them in 1932. In 1936 Bowater increased his firm's size and
influence by purchasing one of the other three, Edward Lloyd, from Allied
Newspapers. 51 The third, Inveresk Paper, had integrated forward in the 1920s
by obtaining the Illustrated London News, the Lancashire Daily Press, and
United Newspapers, Ltd.

Both Bowater and Inveresk integrated backward during the 1930s by pur­
chasing forest lands and building mills in Canada, Newfoundland, and Scandi­
navia, for the differential costs between transporting paper and wood meant
that in order to operate at minimum efficient scale such mills had to be near
extensive timber sources. By the end of the thirties Bowater had made its first
investment in research and development and had begun to enlarge its lines of
paper products. By 1948 these moves had helped to make it much larger than
Inveresk-26th on the list of the top two hundred, while Inveresk was only
124th.

Nevertheless, Bowater continued to be managed in a personal manner. The
central office remained tiny. "In spite of the size of Bowater's business," noted
the historian of the company, William Reader, "the organization in the late
forties remained rudimentary. "52 In the years immediately after World War II
the managerial hierarchy at Bowater was somewhat enlarged; the product lines
were expanded in a limited fashion; and a distribution network was established
and then plants were built in the United States. Decisions at the top, however,
continued to be in the hands of Sir Eric Bowater until his death in 1962.

Sir Eric's failure to develop organizational capabilities at top- and middle­
management level handicapped his company's post-World War II growth-in
both its expansion overseas, particularly in the United States, and its moves
into related packaging materials. These managerial weaknesses were at least
partially responsible for the company's financial crisis in the early 1960s, its
takeover by the promoter Walker Lewis in the early 1970s, and its continuing
difficulties in the following years. 53

The makers of more specialized paper products, where the processes of
production offered few economies of scale, remained small. Those listed in the
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top two hundred (Appendixes B.1-B.3) were John Dickinson, a producer of
specialty wrapping and packaging materials; E. S. & A. Robinson, stationers;
and Wiggins, Teape, producers of specialty papers including photographic
paper. All three were family-operated. There were almost as many Robinsons
on the Robinson board as there were Cadburys on the chocolate maker's board.
In 1922 Wiggins, Teape merged with its major competitor, Alex Pirie (Mer­
chants) Ltd., in an alliance comparable to the Cadbury-Fry merger. Dickinson
and Robinson, which had long been cooperative allies, merged in the same
manner in 1960. 54 These specialized producers had little impact on international
markets and did little to develop related product lines. The major newsprint
makers had more of an impact abroad, with Bowater becoming a major but not
too successful challenger in the American market after World War II.

From this review of the British producers of industrial materials between the
world wars the following points emerge. In cement, asbestos, and wallpaper
the tum-of-the-century federations, though beginning to tighten central control
and to rationalize production and distribution, remained federations of firms
that, with the possible exception of Turner & Newall, were personally managed
(nonhierarchical) enterprises. In rayon, glass, and paper, where the first
movers created modem industrial enterprises, family control retarded the
development of organizational capability and so held back profitable expansion
abroad and successful diversification into related lines. Pilkington, by making a
more thorough reorganization of top management, regained its competitive
strength more quickly than Courtaulds; but in paper the failure of the founding
entrepreneur to develop managerial capabilities plagued the enterprise in its
effort to expand overseas and to develop a full line of products. By World War
II the British leaders in these three sets of industries-rayon, glass, and
paper-had not reached the size or the financial strength of the leading enter­
prises in the same industries in the United States. 55 In glass and paper, how­
ever, they outstripped their counterparts in Germany.

METAL FABRICATING

During the interwar years British metal fabricators (Group 34; see Appendixes
B.1-B.3) were, with one notable exception, even less successful than the
leading materials producers in catching up, or even holding their own, in
domestic and international markets. In semifinished and fabricated brass there
were no large British producers comparable to American Brass or Scovill.
Moreover, in Britain the subsidiary of American Radiator continued to be the
leading producer of radiators and other heating equipment, and Gillette's sub­
sidiary continued as the leader in safety razors.

Except for Metal Box (which transformed itself into a modem industrial
enterprise), the size, strategy, and structure of the British metal fabricating
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firms among the top two hundred changed little between the two wars. Small
specialized firms such as Crittall Manufacturing, producers of metal windows
and doors, and J. G. Graves, makers of cutlery and electroplate equipment,
remained family-owned and family-managed firms with a minimum number of
salaried executives.

The largest company among the metal fabricators, Guest, Keen & Nettle­
folds (GKN), a 1902 horizontal and vertical combination of makers of screws,
nuts, rods, wires, and other fabricated products-and also producers of steel­
remained through the interwar period a standard example of a loose confeder­
ation. In the words of Leslie Hannah, it had "virtually no central control," for
each subsidiary or branch had "its own board with direct access to the chairman
of the group." During these years the GKN board included a Keen (as "Deputy
Chairman and Managing Director"), a Guest, and a variety of Berrys, Beales,
Llewellyns, and other descendants of the founding families. 56

During the interwar years GKN took advantage of the growth of the auto­
mobile industry by acquiring these three firms: John Garrington, a major pro­
ducer of steel forgings; John Lysaght, which throughout most of the period
produced 90% of the sheet steel for British automobiles; and John Sankey, a
producer of automobile wheels and chassis components. These firms operated
as autonomously as the producers of GKN's original lines of screws, nuts, and
bolts-items whose production offered few economies of scale and whose dis­
tribution required little in the way of marketing services. The operating units,
encouraged by the GKN board, sought agreement as to price and production
with their competitors. Much the same pattern was followed by Radiation, Ltd.,
"the gas stove combine" formed in 1919, which dominated another industry
where scale economies, though greater than in nuts and bolts, were still rela­
tively low. 57

On the other hand, there were substantial scale economies in the fabrication
of metal cans and containers, as the history of the American can industry
demonstrates, and their distribution in volume called for product-specific facil­
ities and personnel. Until 1930, however, no British entrepreneur made the
investment in production and distribution needed to exploit the advantages of
scale. Metal Box & Printing Industries, formed in 1922, remained until 1930 a
standard British combination, which included three of the five leading producers
of tins, and in which each member continued to operate on its own.

Only the threat of an American invasion in 1929 brought change. When the
Metal Box directors learned that the American Can Company was planning to
move into Britain, they had little difficulty in getting another major producer,
Edward C. Barlow & Sons, and two small metal-box makers to join the com­
bination. In the spri~g of 1~30 the fifth of the leading producers, G. N. Wil­
liamson & Sons, also joined. Immediately young Robert Barlow, who had just
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taken over Edward C. Barlow & Sons after his father's death, began to trans­
form the federation into a modern industrial enterprise and so gave the structure
of the British canning industry its modem fonn. 58

William Reader, in his history of Metal Box, emphasizes that the American
canning industry of the 1920s

had practically nothing in common with the contemporary British tin box making
industry except in its main raw material: tin-plate. The tin-box makers represented
a small service industry, tiny in relation to their important customers, but the can­
makers worked at a much larger order of magnitude, numbering their output in
the hundreds of millions of units, whereas the tin-box makers ran only to the
thousands, and [the can-makers were] organized on a scale which made them much
larger than most of their customers and put them on more or less even terms with
all but the very biggest.

Not only did the Americans have a huge volume of output, but they provided
"at the can-makers' expense a complete service of upkeep and repair. "59 The
only firms in Britain in the 1920s to use continuous-process canning machinery,
developed in the United States in the 1880s, were the subsidiaries of large
foreign manufacturers of food, one or two of the largest British food companies,
and the Co-operative Wholesale Society. Moreover, a sizable portion of the tin
boxes produced in Britain by older, more labor-intensive methods were fabri­
cated by the large users themselves, including Cadbury and Fry, J. & J. Colman,
Reckitt and Sons, Crosse & Blackwell, British American Tobacco, and Imperial
Tobacco. 60

American Can's opening move into the British market was to purchase a
small producer, Ernest Taylor Ltd., of Liverpool. Then, after approaching the
senior Barlow without success, it began negotiations to acquire Metal Box.
These broke down in November 1928, apparently because Ainerican Can
wanted full control. Robert Barlow, who had taken over the family firm on his
father's death, and whose finn had then joined Metal Box in July, immediately
opened negotiations with American Can's rival, Continental Can. Continental
Can had already responded to its competitor's move into Britain by offering to
equip the G. N. Williamson plant with American machinery. (This happened
before that firm had joined Metal Box.) In April 1930 Barlow signed an agree­
ment with Continental Can to have exclusive rights to buy automatic canning
machinery from Continental Can for fifteen years and, "more important" (in
Reader's words), to have "exclusive rights to service and technical information,
as well as patent licenses." Continental Can and Metal Box exchanged stock­
a transaction that brought Continental Can's directors onto Metal Box's board
but did not give Continental Can control of the company. 61

Next, assisted by George E. Williamson (son of G. N. Williamson), Barlow
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began to transform the loose federation into a modem corporation, despite
strong opposition from several of his fellow directors. First he set up a central
purchasing department and a finance department. Then he created a national
and international network for marketing and distribution, which, besides han­
dling cans, leased and serviced equipment to canners. By August 1931 he was
strong enough to buy from American Can its recently purchased British com­
pany.

In December 1933 Barlow outlined a program for rationalizing and central­
izing Metal Box's operations. His memorandum began by listing three major
moves:

A. The absorption of businesses acquired.
B. The creation of a central organization dealing with the main divisions of activity.

1. Finance.
2. Accountancy.
3. Sales.
4. Supplies.
5. Production.

C. The redistribution of manufacturing, aiming at specialization for technical and
geographical reasons. 62

As these moves were carried out, Barlow, always working closely with Conti­
nental Can, enlarged both the production of cans and canning equipment and
the marketing services to meet the needs of small seasonal canners. He also
expanded activities overseas, using joint ventures with local firms on the Con­
tinent and direct marketing investments in the Empire. Next came the building
of highly profitable production facilities in India and South Mrica. 63 In 1934 the
company purchased a tin-plate works and then a factory to produce the spe­
cialized machinery.64 Finally in 1937 came the construction of the company's
central research laboratory. By the outbreak of World War II, Metal Box had a
practical monopoly of can production in Britain and, still working closely with
Continental Can, had made the global duopoly into a "triopoly." By then its
managerial hierarchy was a smaller version of the hierarchies of its two Amer­
ican counterparts, including salaried managers making top level decisions. The
difference was that one man, the man who had transformed Metal Box into a
modern industrial enterprise and who remained a substantial stockholder, con­
tinued to rule his extensive managerial staff until well after World War II.

Thus Metal Box, thanks in good part to Robert Barlow's entrepreneurial
imagination and skills, made the investment in production and built the mar­
keting organization that transformed a federation into a strong multinational
enterprise. Metal Box made the transformation much more effectively than
Turner & Newall, which did so more successfully than Guest, Keen & Nettle-
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folds. By the coming of World War II, Metal Box's position in its domestic and
global markets was comparable to that of Courtaulds, Pilkington, Dunlop, and
Anglo-Iranian in theirs.

METAL MAKING

In metal fabrication Metal Box was the exception that illustrates the rule. In
metal making (Group 33; see Appendixes B.1-B.3) the story was even more
dire. There the small, personally managed firms operating in unconcentrated
industries had become too solidly entrenched to change. In almost every case
the entrepreneurial failures of the 1880s and 1890s could not be reversed.
Again there was only one significant exception, Stewarts & Lloyds.

The British were unable to create major enterprises in nonferrous metals
such as lead, zinc, or copper during the interwar years. In 1929 Mond Nickel,
a strong independent, became a subsidiary of the American giant, International
Nickel. In aluminum the British continued to playa secondary role in interna­
tional competition.

In lead the most important manufacturers formed Associated Lead Manufac­
turers, Ltd., a typical British holding company, in 1919. It accomplished only a
modicum of modernization and rationalization of facilities and established only a
small central office. The operating companies continued to handle their own
production and distribution, even after an overseas sales company had been set
up. Associated Lead and the small, personally managed (nonhierarchical) inde­
pendent firms continued to rely on their trade association, the British Lead
Manufacturers Association, to control competition at home and to negotiate
with their international competitors abroad, negotiations that resulted in the
establishment of formal agreements or "conventions" for Great Britain and then
for international markets. 65

Copper refineries remained relatively small and continued to be closely allied
to the electric-cable producers. The Rio Tinto company, having lost out in
copper, continued to playa significant role in the mining and distribution of
pyrites. In 1926 a newly recruited managing director began to expand and
reshape the company's managerial staff. That year the company formed a joint
venture, the European Pyrites Corporation, with the German giant, Metallge­
sellschaft. It replaced the existing international cartel by beginning to market,
in conjunction with the American-sponsored Copper Exporters, Inc., the output
of all the major European producers. In the next year Rio Tinto expanded its
activities in the United States and Europe. It bought into Davison Chemical, its
major American customer, and then into Davison's chemical subsidiary, Silica
Gel, helping Davison to construct processing plants in Belgium and Great
Britain. It also participated with Metallgesellschaft in the formation of two
holding companies, Amalgamated Metal and British Mining Corporation. But
all this activity produced only feeble results. By the early 1930s the companies
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in which Rio Tinto had invested in both the United States and Europe had
become bankrupt. Only new investment in recently opened Rhodesian mines
kept Rio Tinto solvent. 66

The story of British Aluminium during the interwar years is less depressing.
Revived by wartime demand and by subsidies from the British government
during and after the war, it built the largest hydroelectric complex yet to be
constructed in Great Britain. It increased its bauxite mining in Ireland, expanded
its aluminum-processing plants in Ireland and Great Britain, and, most impor­
tant of all, enlarged its works in Norway, where cheap water power was avail­
able. In the words of one authority, the company was "an important, though
secondary, factor in the world aluminum industry. " Little information is available
on the organization of British Aluminium, but it appears to have set up a mar­
keting organization and recruited the managerial staff necessary to maintain its
secondary position in the industry's global oligopoly.67 It failed, however, to
become a serious challenger to the German industry, even though the Germans,
who had lost their aluminum works in Switzerland during World War I, had to
create a wholly new enterprise to produce and distribute aluminum (see Chapter
14).

In steel the lasting effects of the entrepreneurial failure of the late nineteenth
century were even more striking than in nonferrous metals. Despite the expan­
sion of steel output during the war and the postwar boom that lasted until 1920,
the British industry remained fragmented. Mter the war only one British steel­
maker listed among the top two hundred industrial enterprises was able to
achieve a strong position at home and abroad by effectively exploiting econ­
omies of scale. Nearly all the steel-producing enterprises remained personally
managed. As late as 1939 only the very largest of the British steel companies
had recruited managerial staffs as big as that depicted in Figure 7.

As a result, after the collapse of the postwar boom the British steel producers
faced far more difficult times than they had before the war. They were unable
to win back their overseas market, even though (1) they had increased their
capacity during and immediately after the war; (2) the American steel producers
had turned their backs on Europe in order to exploit the U.S. boom in auto­
mobiles, highways, housing, and factories; and (3) the German industry
remained in disarray until the autumn of 1924, when agreements among the
victorious Allies helped to stabilize the German economy. Indeed, the British
continued to lose overseas markets rapidly. By the 1936-1938 period, exports
had fallen to 12% of total steel production. At the same time pressures from
imports increased. In addition, the British shipbuilding industry, the major
domestic market, had all but collapsed in the early 1920s. The 1920s were long
remembered as the steel industry's "black decade. "68

During that decade nearly everyone concerned about the industry's plight
agreed on a cure-investment in facilities modem and large enough to increase



Great Britain: Personal Capitalism 322

output per worker and decrease the cost per unit produced. There were oppor­
tunities within existing enterprises for such rationalization. But because the
firms were relatively small, with many old and scattered facilities, nearly
everyone involved-owners, managers, banks, and the British government­
agreed that in most cases such rationalization must be preceded by merger and
acquisition followed by administrative centralization. Yet for all this agreement,
little was done. For British steel the possibility of regeneration was long gone.
The personal and institutional barriers resulting from the initial failure to invest
were too great, and the organizational capabilities of the industry's enterprises
were too limited.

Boards of directors argued endlessly over the terms of mergers. Longtime
competitors distrusted one another. Even within firms, agreement was difficult.
The different branches of the founding families often disagreed, as did managers
and owners. And both managers and owners had different goals from those of
their creditors. Hard times had led to borrowing and to the raising of funds
through the selling of shares. Banks had reluctantly become involved in the
industry. They and the holders of the new securities viewed the plans for
merger and rationalization from a perspective different from that of the families
and managers. Moreover, many steel companies were owned by enterprises
in other industries. Shipbuilding firms had obtained control of metal-making
companies in order to assure themselves of supplies, and coal companies had
moved forward into making iron and steel so as to be assured of outlets for
their product. These firms viewed the needed investment differently from the
families who owned the steel enterprises and the banks that provided them
with funds. Still another perspective existed within the government. As the
industry's crisis continued into the late 1920s, the central bank, the Bank of
England, along with the Bankers' Industrial Development Company (BIDC),
which it sponsored, embarked on its own plans for the modernization and ration­
alization of the industry. An underlying difficulty was finance. Funds were
required not only to construct new best-practice plants but also to purchase
outmoded capacity that needed to be shut down. Unless these facilities were
purchased, their owners usually preferred to continue operations even when
faced with bankruptcy proceedings. 69

The history of Stewarts & Lloyds, the leading British maker of steel tubes,
provides the one important exception to the generalizations just made. It was
the only company in the iron and steel industry that evolved in the manner of
the other successful British industrial enterprises described in this chapter.
Formed in 1903 as a merger of the two leading producers of tubes, by World
War I it accounted for half of the entire British output of steel tubes, and half
of that half was exported. Until the end of the war the company remained a
typical British merger of the two industry leaders. It continued to be operated
separately by the Stewarts in Scotland and by the Lloyds and Howards in
Birmingham.
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Wartime expansion and plans to compete vigorously in the postwar market
brought the beginnings of centralization. In 1918 the five-man General Purpose
Committee, a "centralized coordinating authority," began to unify whatJonathan
Boswell has termed this "long-established dual monarchy. " The managerial staff
was expanded, and, as was still so rare in Britain, younger, nonfamily managers
came on the board. By 1921 half of the inside directors came from outside the
family circle of Stewarts, Lloyds, and Howards. Nevertheless, facilities
remained scattered. Although some of the works were new, others were old
and technologically outmoded. The demand for weldless tubing by the oil
industry was growing rapidly and the need for Bessemer steel to produce such
tubes was growing even faster. 70

Allan MacDiarmid, the first nonfamily chairman of Stewarts & Lloyds (de
facto in 1925, de jure in July 1926), made a penetrating report, written when
he took full command, on the need for major capital expenditures "to bring
ourselves up to tone again." This was essential if the company was to maintain
its position in foreign markets, particularly "when one considers the enormous
wealth of America at the present moment, and the amount of money she is
spending on Weldless plant and on research into methods of tube-making, and
when one sees how French Tube Makers are developing and how German
Tube Makers are systematically combining to cheapen production and eliminate
old-fashioned plant. "71 MacDiarmid began to buy small tube-making firms. In
1927 the company turned to developing plans for a new modern facility to
produce Bessemer steel for their tube-making facilities. After much discussion,
the firm in October 1929 hired H. A. Brassert & Company, a Chicago-based
consulting firm which was making comparable studies for other British steel
companies, to advise on the construction of new facilities on company property
at Corby in Northamptonshire to provide both the open-hearth and Bessemer
capacity it needed.

Brassert proposed a best-practice mill that, when operating at the estimated
minimum efficient scale of 625,000 tons, would return 21.5% on capital
invested. Such a throughput, however, would produce 195,000 more tons of
low-priced open-hearth steel than Stewarts & Lloyds needed for its own tube
making. 72 When the other steel producers learned of this proposal, their outcry
was immediate and sharp. The most vocal were Dorman Long and United Steel
Companies, Ltd., the nation's two largest steelmakers. In addition, the proposal
jarred the regional-rationalization plans of Montague Norman, the Governor of
the Bank of England and of its Bankers' Industrial Development Company
(BIDC).

This opposition blocked the raising of the necessary capital. MacDiarmid had
to report to his board on September 4, 1930, that "it is impossible to obtain a
'fair field' for our Corby plans, including the necessary finance, unless we agree
to restrict the admitted competitive strength of Corby in such a way as to
safeguard the steel industry-and the bankers' loans involved-from its
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attacks." Brassert returned to the drawing board to plan a mill to produce
430,000 tons of ingots annually but only for tubes. The mill could meet 75% of
the British demand for tubes and, even if operating at 66%, might still obtain
20% return on capital invested. This move still did not satisfy the other pro­
ducers. Finally, in order to get financing the Stewarts & Lloyds board agreed
to build a mill of only 200,000 tons, making only Bessemer steel and only for
their own company. 73 They further agreed to sell only tubes and no other steel
products. 74 The Corby steel mill, completed in 1934 and later enlarged,
remained the lowest-cost Bessemer producer in Britain, even though, because
of the pressure from competitors and banks, it was forced to be built at well
below optimal size. After its completion and the expansion of its tube-making
facilities, the company produced 80% of the tubes made for the British market
and nearly all of those exported from the country.

Stewarts & Lloyds quickly became not only the largest British tube producer
but also the largest British steel producer in terms of market value of its
securities, as well as one of the most profitable steel companies. At home, the
company made an agreement in 1930 with Tube Investments, a typical British
holding company of small producers of precision-made, specialized tubing, for
the following purposes: to cooperate in research and development, to deter­
mine the products to be made by each company, to fix prices where products
overlapped, and, if necessary, to exchange shares. 75 Five years later the two
companies purchased British Mannesmann, the British affiliate of their leading
German competitor, thereby acquiring control of more than 90% of the nation's
output of tubes. At the same time Stewarts & Lloyds expanded sales overseas.
It became a major force in maintaining the International Tube Cartel, which it
helped to found in 1929. When that cartel fell apart in 1935, the company had
the economic power to bring the German producers back into the fold by 1937.
By making an extensive investment in production, which had been reduced as
the result of pressure from the other steel companies, and by expanding its
organizational capabilities, Stewarts & Lloyds reached a position in its global
oligopoly comparable to that of Anglo-Iranian, Dunlop, Courtaulds, Pilkington,
and Metal Box in their industries.

In tin plate, Richard Thomas & Company attempted to do what Stewarts &
Lloyds had done in tubes, but with much less success. By the early 1920s
Richard Thomas was the largest producer in the British tin-plate industry-an
industry which remained primarily in Wales and which had not yet adopted the
innovations in production developed in the United States in the late 1890s (see
Chapter 4). Nevertheless, by 1914 the British tin-plate industry, although losing
share to the American manufacturers, still accounted for 45% of the world's
output. By 1930, however, it produced only 23%. The firms in the industry
remained small and nonintegrated. Cartels created in times of prosperity fell
apart when demand dropped off. 76
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Richard Thomas had grown large by acquisition and also by expanding its
capacity during World War I. After the war its owner-manager, Frank Thomas,
r!lade little effort to rationalize its facilities, which ran the gamut from ancient
mills built in the 1870s to a major, integrated, steel-producing works that the
firm had constructed at Redbourn in Lincolnshire during the war. Thomas, a
ruthless, arrogant autocrat, had pushed other members of the founding families
out of the management of the firm but had failed to replace them with experi­
enced steel and tin makers. Struck down by an incapacitating illness, he turned
the command of his company over to William Firth in 1924. A tin merchant who
had obtained his own processing works, Firth after 1918 was Thomas's most
aggressive competitor until the two firms merged. Firth, who continued the
Thomas style of highly personal, autocratic rule, failed to develop a managerial
team comparable to that at Stewarts & Lloyds. 77

Nevertheless, Firth was more impressed than Thomas by the advantages of
technological efficiency. In May 1929 he turned to H. A. Brassert & Company
for advice on the restructuring of his enterprise. (This happened a few months
before Stewarts & Lloyds hired the same consultant firm.) With the Thomas
company, as with Stewarts & Lloyds, Brassert urged the construction of a new
integrated works that could sharply reduce the cost of producing pig iron, steel
ingots, and steel bars. The American consultants were at that time advising
still another British producer, the United Steel Companies, and they came to
believe that the best solution was to merge Richard Thomas with United Steel.
That combination could then support the construction of an integrated tin-plate
plant built to optimal size. When United Steel failed to show interest (it was
going through receivership at the time), Brassert proposed that the Richard
Thomas firm build the plant, using the new continuous-strip process developed
by American Rolling Mill in the United States. Although the proposed works
would substantially increase the nation's tin-plate output, Brassert pointed out
that the recently reorganized Metal Box Company was enlarging the market
by rapidly expanding its demand for tin plate. (By 1933 Metal Box was already
taking 18% of the home consumption of tin plate, and its consumption was to
triple over the next four years.) In addition, the mill could produce sheet steel
for the growing British automobile industry. Firth was impressed by the pro­
posed cost reductions and the resulting "enormous potential advantages for the
firm that would be first in the field, particularly if, as he expected, tin plate
demand grew more and more rapidly."

Again, the difficulty was finance. The most efficient program, Brassert
reported, would be to build a 160, ODD-box plant and to close down all the
company's existing works. But all agreed that such a plan was much too ambi­
tious. Yet even the smallest mill that could efficiently use the new technology­
one producing 80,000 boxes-would, if Thomas did not shut down its other
plants, produce close to the nation's current aggregate demand for the product.
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One alternative was to build the plant and close down 75% of Thomas's existing
capacity or acquire competing plants and shut them down. 78

The threat of a new, small, but best-practice mill producing a substantial
share of the nation's sheet steel brought a quick, angry response from the
sheetmakers, including John Summers (the leading producer), Baldwins, and
John Lysaght. The Lysaght company, by then a completely autonomous sub­
sidiary of Guest, Keen & Nettlefolds, accounted for 90% of the sheet used in
British automobile bodies. These companies and their bankers so effectively
prevented Firth from raising the necessary capital that he turned to the gov­
ernment for political backing. That support, however, was forthcoming only if
Firth agreed to build the plant, not at the Lincolnshire site which he and Brassert
considered most satisfactory, but at Ebbw Vale in South Wales where unem­
ployment was high.

As a result the plant designed to exploit the new technology was built at what
Steven Tolliday calls a "hopeless location," with initially high construction costs
and continuing high transportation costs. Then the coming of the recession in
1938 and a drop in the company's earnings forced Firth to go again to the City
for necessary financing. To obtain it he needed the support of the British Iron
& Steel Federation (formed in 1934), which, in tum, required him to place
representatives of the rival companies on the Richard Thomas board. The
resulting intensive boardroom warfare led in time to the replacement of those
representatives by leading steel men from noncompetitive firms, including
MacDiarmid of Stewarts & Lloyds and Sir James Lithgow of the foremost
Scottish firm, Colville. But soon Firth himself was forced off the board because
he refused to run the new works in line with the board's wishes. As the new
continuous-strip mill went into full operation in 1939, it was performing in a
poor location under a new management of recently recruited executives.

Although the best-practice plants of Richard Thomas and Stewarts & Lloyds
were not of the size (and in Thomas's case not in the location) to assure
maximum cost advantages, they were constructed without the need for a
merger, because both firms were already the largest producers in their indus­
tries. For the other steel producers, mergers (usually with firms in the same
region) appeared to be the essential first step to rationalization. But these
mergers were so difficult to negotiate and so long in coming that they rarely
resulted in the building of modem mills and equipment. 79

In Scotland, where plates, particularly for shipbuilding, were the primary
product, the critical merger took a long time to consummate-so long that
rationalization, when it came, was carried out only in a piecemeal, ad hoc fashion
rather than through the building of new best-practice plants. At the center of
this merger was the leader, David Colville & Sons, which, like nearly all Scottish
steel producers, was owned by a shipbuilder.

Although the final merger did not take place until 1936, the story begins in
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1920 when the Colville family sold 90% of the ordinary shares to Harland &
Wolff, shipbuilders, which, in tum, was partly owned by the Royal Mail Group,
d shipping enterprise in which the Lithgow family had a major interest. Mter
the sale, however, the Colville board "operated as a virtually autonomous
enclave within the larger concern. " Even before the sale, the role of the family
was diminishing. At the death of David Colville four years earlier, the family
had turned over its management to John Craig, an ironworker's son \vho had
handled the company's sales for many years. Craig remained managing director
for forty years, retiring in 1956 at the age of eighty-one. Family members
stayed on the board, but their primary connection with the company was to
provide short-term and long-term credit. This credit was supplemented by
banks, of which the National Bank of Scotland became the leading supplier. 80

Thus, in Steven Tolliday's words, "the structure of authority and control at
Colville was a multilayered cake of owners, managers, family and creditors. "81

During the 1920s Craig and other industrialists and bankers discussed ways
to rationalize and modernize the steel industry in Scotland. Little was done,
however, until in February 1929 Craig and Sir James Lithgow, at the urging of
Lord Weir, a Glasgow industrialist, asked Brassert & Company to make a
comprehensive report on Scottish steel. 82 Brassert's report made it clear, in
Peter Payne's words, "that only a fully integrated iron and steel making plant
with the most modem ore dock facilities would permit the rehabilitation of the
Scottish iron and steel industry. "83

All agreed that merger must precede such a major investment. In 1931 Craig
completed a merger with James Dunlop & Company, a small firm controlled by
the Lithgow family (and not associated with the tire maker). The parties
involved in the arrangement included Craig, the Colvilles, the Lithgows, Har­
land & Wolff, the Bankers' Industrial Development Company, the British Iron
and Steel Federation, and the Midland Bank. Five more years passed before
the parties achieved their larger objective, namely, an agreement on the merger
of Colvilles with the Steel Company of Scotland and the Lanarkshire Steel
Company. That 1936 merger gave Colvilles 80% of the Scottish steel capacity.
By that time, however, the rapid rise in costs had made the carrying out of the
Brassert scheme far more expensive than originally planned. Andrew McCance,
Colvilles' brilliant technical engineer, was able to modernize the existing works
in an impressive but piecemeal and improvised manner. Successful as McCance
was-and that success in good part came from the rapid increase in demand­
Tolliday emphasizes that the opportunity for the building of a modem, efficient
works had been missed. "In the long-run the congested sites, the complex
material flows, the use of already existing plant in remodeled forms severely
restrained the prospects for future evolution. "84

Colvilles with its small but highly experienced team of managers was able to
consolidate the neighboring Scottish enterprises and to bring somewhat signif-
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icant increases in productivity and reductions in costs. On the northeast coast
of England, however, where there was the same agreement on the need to
merge, rationalize, and modernize, not even this first step was achieved. That
region had four major players. Dorman Long was a family firm that had grown
by acquisition but had made no attempt to integrate or reorganize the acquired
firms. South Durham/Cargo Fleet, an early merger of two plate makers, did
consolidate operations and was controlled by the Furness family, leaders in
shipping and shipbuilding. Consett Iron Company was also a plate maker with
excellent local coal supplies. The fourth was Bolckow Vaughan, another family
firm, which, like Dorman Long, produced rails and structural steel as well as
plate. All but South Durham had expanded their capacity during World War I
and the boom that immediately followed. As in other regions, expansion had
come in a piecemeal fashion. Inefficient plant, excess capacity, and low profits
had increased these firms' debts and brought creditors onto their boards.

The key to any major merger in the Northeast was Dorman Long. The firm
in the 1920s was still headed by its founder, Arthur Dorman, who died in 1931
at the age of eighty-one. The chairmanship then went to Sir Hugh Bell, age
eighty-seven, the founder of the firm that had merged with Dorman Long in
1903. Over the years the two families rarely agreed as to how the firm should
be run. Indeed, the company was known locally not as Dorman Long but as
"Dorman versus Bell. " In the 1920s that firm attempted to expand its overseas
activities with little success. Nor was the region's second largest firm, South
Durham, able to move out of plate into other steel products with any more
success. Neither they nor their two neighbors had the resources or organiza­
tional capabilities to modernize, much less to expand into new markets or
closely related products. 85

The first regional merger, between Dorman Long and the almost bankrupt
Bolckow Vaughan, took less time than some. Negotiations began in April 1927
and were completed in]uly 1929. The merger was expensive for Dorman Long,
and the octogenarians in charge made no attempt to reorganize facilities. Next,
in 1930, negotiations began with South Durham/Cargo Fleet. "The next three
years," writes Tolliday, "saw a series of bewildering complex negotiations,
involving some five different schemes, several in many versions, ranging from
regional operating companies to outright purchase. All ran rapidly into a complex
interlocking web of sectional interests, and all proved abortive." South Dur­
ham's managing director, Benjamin Talbot, and its owners, the Furness family,
could not agree among themselves on terms. Nor could the Dormans and the
Bells at "Dorman versus Bell." Even after the death of the senior Dorman and
the senior Bell, and the removal of Talbot by the Furness family, agreement
was held off by the different demands of the debenture and preference share­
holders and by the creditors, particularly Barclays Bank and the Bank of Eng­
land. Each of these banking institutions wanted the other to take the financial
risks of promoting the merger. 86
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After the final breakdown of negotiations in 1933, Ellis Hunter, a partner in
the acccounting firm of Peat Marwick, who represented the debenture holders
at Dorman Long, unofficially took charge. At first, while still at Peat Marwick
(where he worked through Lawrence Ennis, the company's most effective
manager), and then after 1938 as the steel company's managing director,
Hunter reorganized the management, restructured the marketing organization,
and began to modernize the plant, although less effectively than McCance was
doing at Colvilles. These improvised improvements, Tolliday reminds us, were
"not part of any centralized program to achieve full economies of integrated
processes. "87

United Steel Companies, Ltd., the largest iron and steel producer in the
Midlands, was more successful than Dorman Long in reshaping its facilities,
but not in achieving regional rationalization through merger. The company, a
1919 merger of three firms, made no attempt to centralize administration or to
integrate and coordinate the activities of the merged firms until 1928. 88 Then
Walter Benton Jones, son of the founder of one of the constituent companies,
became chairman and Robert Hilton became managing director. Hilton was a
former managing director of Metropolitan-Vickers. Trained at British Westing­
house, he was one of the few experienced industrial administrators in Britain.
Jones and Hilton set up a corporate office at Sheffield and installed themselves
and their senior functional executives there. They expanded the sales staff;
and, in the words of one historian, "centralized purchasing and costing systems
were established, a Central Research Department was set up, and also an
Efficiency Department to concentrate on organization and methods, time
studies and other similar pursuits." Nevertheless, the corporate office remained
small by American and German standards. (As late as 1950 the total staff at the
Sheffield head office numbered only 120 and its sales force in Britain some 130
out of a total of 28,800 employees.) Limited rationalization followed the cen­
tralization of 1928. Some coal mines were shut down, redundant plants
scrapped, and manufacturing of rails and other products concentrated. At the
same time an attempted takeover by a well-known financier, Clarence Hatry,
benefited the company's financial position by forcing it into bankruptcy and so
permitting the writing down of sizable obligations. 89

In the early 1930s the Bank of England looked on the United Steel Companies
as a potential core for regional rationalization. Again the scenario was much the
same as in other regions. Brassert made a study. Lengthy merger negotiations
were carried out between the Bank and two of its clients. One was Lancashire
Steel, a five-company merger that had been sponsored by the Bank. The other
was John Summers & Sons, a family firm which had come under control of
the Bank because of a costly effort to build a continuous-strip steel mill.
(The Summers story in many ways paralleled that of Richard Thomas.) Nothing
came of the negotiations. So no overall rationalization occurred in the
Midlands. 90
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This review of the experience of the largest British iron and steel companies
is all too brief. The companies described here are in no way unique; other
British steel firms listed in Appendixes B.1-B.3 had strikingly similar experi­
ences. Even this brief review makes it clear why the British steelmakers were
unable to carry out the plans that all agreed were needed to modernize their
industry and make it competitive in international markets. Essentially they were
paying the price for the earlier failure to make an investment large enough and
to recruit a management organization large and effective enough to exploit fully
the new technologies of mass-producing steel. By the 1920s too many interests
were involved in trying to reach and implement the decisions necessary to
modernize the industry. Except at Stewarts & Lloyds the managers were
unable to define a strategy which their boards would approve. Instead, owners,
family, creditors, the financial community, and the government were all involved
with (or against) the managers in attempting to reach accord on courses of
action. Even at Stewarts & Lloyds the managers had to give way to the wishes
of competitors and banks.

In the steel industry, management itself remained small and personal. The
top and middle management rarely included more than the managing director
and the executives in charge of the production works, of the small sales and
purchasing offices, and, less often, of the technical (engineering) office. Many
of these managers continued to handle their activities until they reached their
seventies or eighties. Hence there was little opportunity to build a managerial
organization or develop organizational capabilities in the manner of the large
American or German steel producers. As Tolliday has emphasized:

Technical and production engineering management developed less fully. Figures
like Andrew McCance (Colvilles), John E. James (South Durham, Lancashire Steel,
and Richard Thomas), and Lawrence Ennis (Dorman Long), who rose to the top
as technical managers, were rare. In the late 1930s James was almost the sole
figure of this sort that the Bank of England could find to put in to rationalize the
technical side of ailing firms, and most banks and firms turned to the American
consultants H. A. Brassert & Co. for the most modem technical expertise. With
the sole exception of the relationship between Sheffield University and United
Steel in the 1930s, technical education did not feed directly into higher management
in steel. 91

Not surprisingly, the innovations and technical development in steel production
in the interwar years came from the United States and Germany.

As a result, with the sole and important exception of Stewarts & Lloyds, no
steel producer was able to exploit the economies of scale and hence to achieve
dominance at home and become a major player in markets abroad as the single
dominant British firm in oil, rubber, rayon, glass, and containers, and to a lesser
extent paper and asbestos, was able to do. Instead the British steel producers
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remained small, regionally oriented, and relatively specialized. After 1931 they
cooperated through the British Iron & Steel Federation to control competition
at home and to work with international European cartels to control competition
abroad. In the international negotiations, the British Federation was less effec­
tive than Stewarts & Lloyds in obtaining market share for British enterprises. 92

Indeed, the failure to create a strong management structure through merger­
which would have made possible the rationalization and modernization of facili­
ties-forced the steelmakers to become increasingly dependent on the trade
association, the banks, and the government. That dependence in tum further
inhibited the possibility of merger, administrative centralization, and rationali­
zation of personnel and facilities.

The contrast between Britain and the United States with respect to the
evolution of the large enterprise and the resulting structure of the steel industry
is historically significant. More striking is the contrast between the British and
German steel industries (see Chapter 14). Very few of the leading steel pro­
ducers in Britain were as large as the American firms that challenged United
States Steel. In 1935 there were at least forty-four American steel works
with a capacity exceeding 400,000 tons, twice as large as the original inte­
grated works of Stewarts & Lloyds at Corby. Of these, eighteen had a capac­
ity of a million tons or more, including those of U.S. Steel, Bethlehem,
Jones & Laughlin, Republic, Inland, National, and Youngstown. 93 In Britain
the primary issue facing decision-makers was how best to acquire the cost
advantages of current technology. In the United States the issue for the
industry's leaders was how best to exploit them. In Britain the government
and its central bank supported efforts to consolidate, rationalize, and modern­
ize the industry. In the United States the chairman of United States Steel,
supported by the bankers on the board, held back from fully utilizing scale
economies in order to prevent the government from dismembering his enter­
prise.

Even more instructive is the contrast between the British steel industry and
other British industries where technologies of production brought substantial
economies of scale. In oil, rubber, glass, abrasives, metal containers, and steel
tubes, the first movers continued to maintain market share in Britain and to
compete successfully with foreign enterprises abroad. Once the necessary
investments had been made in production, distribution, and management,
bankers had almost no say in major decisions; nor did the government play a
role comparable to its role in steel. In the detailed, documented histories of
British Petroleum, Courtaulds, Pilkington, and Metal Box, there is almost no
mention of bankers. Even in oil, where the government held 51% of the voting
shares, the role of the directors representing the government had by 1922
become one of "amicable indifference." In Britain, as elsewhere, the organi­
zational capabilities that permitted a firm to compete profitably at home and
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abroad nonnally assured that enterprise of earnings that kept banks and gov­
ernments at a distance.

Textiles

Although my main focus in this study is on the growth of the modem enterprise
in industries where new technologies brought cost advantages of scale and
scope, the traditional textile industry must be reviewed for Britain in a little
more detail than it was for the United States (see Chapter 4). The major
difference between the profiles of the top two hundred manufacturing enter­
prises in Britain and those in the United States is that there are many more
textile companies on the British lists. In part this difference merely reflects the
fact that there were a smaller number of large British firms in oil and in the new
machinery, materials, and chemistry industries, so that more companies in the
long-established industries remained on the lists. But it also reflects the impor­
tance of the natural-fiber textile industry in the British economy; between the
1880s and 1940s that industry was Britain's largest in tenns of total output,
assets, and employment.

The largest British textile firms (Group 22; see Appendixes B.1-B.3) were,
as might be expected, either industry-wide federations, most of which had been
established at the turn of the century, or, like the few textile companies among
the top two hundred U.S. manufacturing finns, they were enterprises that
marketed as well as produced.

The federations of small, single-unit, personally managed (nonhierarchical)
enterprises carried out specialized processes or made specialized products.
The "process federations" included Bleachers' Association, Calico Printers'
Association, and the Bradford Dyers. 94 The "product federations," such as
J. & P. Coats and Linen Thread, continued to produce thread, while the Fine
Cotton Spinners' and Doublers' Association concentrated on high quality yarn.
In the interwar years those three product federations did enlarge their small
corporate offices and even their facilities for research, but they failed to develop
a structure comparable to that of Metal Box after its reorganization by Robert
Barlow. The constituent companies continued to be responsible for purchasing
their own materials, for processing, and for sales. The function of these holding
companies remained primarily to control price and output. In addition, during
the depressed years of the 1930s they did reduce excess capacity by closing
down the older and less efficient mills.

The large textile firms. which established their own marketing network and
also integrated spinning and weaving within their mills-such finns as Hor­
rockses, Crewdson, Joshua Hoyle, and Whitworth & Mitchell-remained very
much the exceptions in the British textile industry. Well before World War I,
cotton and wool processors had disintegrated vertically in response to the rapid
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expansion of overseas markets during the second half of the nineteenth century.
By 1914 the vast majority were producing a single product or carrying out a
single function-spinning, weaving, dyeing, or bleaching. 95 William Lazonick
points out: "In 1930 only 26 of more than 2,000 cotton yam and cloth producers
in Britain had their own marketing facilities and only 19 combined spinning and
weaving as well. These 26 firms controlled about 7 percent of the spindles and
10 per cent of the looms in the industry. "96

Those few undoubtedly did benefit from economies of scale. But in these
labor-intensive textile industries such cost differentials were far smaller than
those in steel, oil, chemicals, machinery, and the other capital-intensive indus­
tries in which the modem industrial enterprise clustered. Moreover, invest­
ment in a marketing organization did not provide the advantages and create the
barriers to entry that similar investment did in capital-intensive industries. So
the largest textile firms in no way dominated their industries.

The hundeds of firms producing textiles in Britain had enormous difficulty in
responding to the loss of export markets during the 1920s. The rapid increase
in production before World War I-the increase that so encouraged vertical
disintegration in the industry-came from an expanding overseas demand.
During the war, producers in Japan and India captured the Asian markets for
low-quality products; and during the 1920s those in western Europe and the
United States increased their market share for high-quality goods. In 1922 the
volume of piece goods exported was only 61% of the 1913 level; by 1929 it was
only 53%.97

The difficulty was that many of the British mills were still relying on a tech­
nology more than a century old. Whereas in 1913 in the United States 87% of
all spindles were "ring," 81% of British spindles were still "mules" (a machine
first developed in the 1770s). Whereas 40% of American cotton-weaving looms
in 1914 were automatic, only 1 or 2 percent of the British looms were. 98

As in the steel industry there was general agreement on what needed to be
done. Equipment should be modernized, capacity reduced, and, although there
was less agreement on this point, throughput should be increased by integrating
spinning and weaving within a single works. (In the United States by 1899, 84%
of the spindles and 90% of the looms were in such integrated mills. )99 But within
these fragmented British industries there existed no institution capable of
carrying out the transformation.

As John Maynard Keynes defined the problem in 1928: "There [is] probably
no hall in Manchester large enough to hold all the directors of cotton companies,
they [run] into thousands. One of the first things should be to dismiss the vast
majority of these people, but the persons to whom this proposal would have to
be made would be precisely those directors. "100 The Bank of England, the most
powerful financial institution in Britain, attempted to use its power by merging
a number of companies as the first step toward rationalization. Through its
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subsidiary, Bankers' Industrial Development Company, the Bank set up the
Lancashire Cotton Corporation, which acquired seventy firms in 1929 and
twenty-six more the next year. Yet the new corporation had little success in
even achieving the first step of administrative centralization. Sir Eric Geddes,
who was brought in by the Bank to review the situation in late 1931, wrote: "I
think the founders of the Lancashire Cotton Corporation underestimated the
enormous difficulty of creating a great amalgamation of this kind without any
real strong existing organization to take over control. "101 A smaller combination
of fifteen spinning mills using Egyptian cotton, which was also formed in 1929,
did little better. (Lancashire Cotton used American-grown cotton.) Although
these amalgamations failed to bring modernization, to increase productivity, and
to decrease costs, they did eventually result in some reduction in capacity.

In the textile industries-those processing natural fibers, where firms
remained small and nonintegrated and competed primarily on price-attempts
to reorganize and rationalize production processes by creating large managerial
enterprises seemed doomed to failure. Neither the needed organizations nor
the essential organizational capabilities existed in these labor-intensive indus­
tries. In the United States the large integrated textile firms appear to have
stayed relatively profitable, but the American industry as a whole remained
"sick. " In Germany attempts to rationalize through merger and acquisition were
almost as unsuccessful as in Britain (see Chapter 13).

Costs of the Failure to Develop Organizational Capabilities

Administrative centralization and rationalization were certainly viable alterna­
tives to continuing personal management in capital-intensive industries. In
metals (and, as described in the next chapter, in machinery and chemicals)
American and German industries showed the way. In copper, British firms had
the opportunity, particularly during the years immediately following World War
I, to become competitive; but they failed to act. In steel nearly everyone agreed
on the need to merge, centralize administratively, and rationalize. No one dis­
puted the validity of Brassert's proposal to build profitable, competitive plants.
Nevertheless, even with an immense amount of effort the personally managed
British firms were unable to adopt modern, best-practice technology, much less
to develop it. Managements were not strong enough and competent enough
during the interwar years to make the necessary investment and to create the
necessary organization to compete in international markets or, often, to main­
tain their place in the domestic one. Only one firm, Stewarts & Lloyds, devel­
oped the necessary organizational capability.

In the late 1930s, rapid growth in the production of automobiles, together
with rearmament, sharply increased the demand for steel in Britain and brought
existing capacity into fuller use. Therefore the steel output per worker
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increased and costs declined more than in the United States, where the Great
Depression cut automobile output in half and where rearmament came later.
Even so, in Britain costs remained higher and productivity lower than in the
United States. The author of a recent study of British steel concludes his
analysis thus: "Despite the achievements, the most distinctive legacy of the
inter-war years in steel was in problems unsolved and possible solutions com­
promised. "102 As a result the industry continued its decline. The inability to
respond to change brought high economic and social costs in terms of unem­
ployment and higher prices for the most essential of industrial materials.

On the other hand, in oil, rubber, synthetic fibers, plate glass, asbestos,
paper, and metal containers, a leading enterprise in each industry took the steps
required to obtain and maintain market share and profit at home and abroad. It
integrated the processes of production within its works, invested in best-prac­
tice technology, built national and international marketing organizations, and
recruited a small hierarchy of managers. In these industries the bankers played
a much less influential role than in textiles and steel, and the leading enterprises
made fewer calls on the government for assistance. In these industries the
processes of production and distribution did adapt to change. Here the economic
and social costs of changing markets and technology were much lower than in
natural fibers and steel.

Even though these leaders did create the organizations necessary to exploit
the cost advantages of scale, their managerial capabilities differed from those
of their American counterparts. These differences in capabilities reflected dif­
ferences in the structure of the domestic industries in which the firms operated.
In the United States the coming of the new technologies with their scale econ­
omies led to the dominance of two or more large firms that competed function­
ally and strategically for market share. In Britain, because of the smaller size
of the domestic market, only one or occasionally two such firms appeared. Most
of these companies negotiated for market share with the smaller satellites in
their industry and with foreign competitors in international markets.

The development of British organizational capabilities was held back not only
by less vigorous competition between firms but also by the desires of the
founders and their families to retain control. These desires kept the firms from
making what their owners viewed as relatively risky investments in distant
lands or in new and untested products and processes. If the financing of such
ventures required new capital, the resulting increase in shares outstanding or
long-term debt posed a threat to continuing family control. In addition, the
smaller number of top executives in British firms usually meant that they had
to concentrate on day-to-day operations to the detriment of long-term planning
and growth. As GeoffreyJones has noted in an introduction to a series of essays
on British multinationals: "Until the 1930s many British companies paid only
spasmodic attention to their foreign subsidiaries, and coherent overseas busi-
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ness strategies were rare. "103 The executives of leading British enterprises
were slow, too, in turning their attention to the potentials of research and
development and to the formulation of a considered strategy of product diver­
sification.

So much for differences between Britain and the United States in the more
stable industries-oil, rubber, synthetic fibers, natural fibers, glass, newsprint,
asbestos, abrasives, metals, and textiles. The German experience further high­
lights these differences (see Part IV). In these industries the dynamics of
growth were based largely on the cost advantages of scale. The differences
between the modem industrial enterprises and their evolution in each of the
nations studied were even more noticeable in the more dynamic industries­
machinery, industrial chemicals, and branded, packaged products-where
opportunities created by economies of scope supplemented those of scale.



• NINE •

Creating Organizational Capabilities:
Success and Failure in the Dynamic Industries

In the more dynamic industrial groups-food, chemicals, and machinery-the
modern industrial enterprise had greater potential for growth by moving into
foreign markets and related product markets than did the materials and metals
industries. The organizational capabilities developed to exploit the economies
of scale gave enterprises a competitive advantage in foreign markets, and those
developed to exploit the economies of scope gave a similar advantage in related
product markets. But precisely because so few British firms in food, chemicals,
and machinery developed effective organizational capabilities-physical facilities
and human skills-before 1914, they grew more slowly and more hesitantly
during the interwar years through expansion overseas and into related indus­
tries than did their counterparts in the same industries in the United States. In
the decades of the 1920s and 1930s British firms were still catching up with
American and also German competitors, not only in international markets but
even within Britain itself.

In each of these major industrial groups the processes of catching up and of
continuing growth varied. In nonelectrical machinery British enterprises had
little success in competing with American firms in the new light, mass-produced
equipment. American first movers continued to dominate British markets until
well after World War II. Although British enterprises were more successful in
catching up with American first movers in electrical equipment and motor vehi­
cles, American enterprises nevertheless remained leaders in both of these
groups of British industries throughout the interwar years.

In industrial chemicals the two British firms that had developed effective
organizational capabilities before World War I merged to form an enterprise,
Imperial Chemical Industries (ICI), that was able to challenge German and
American competitors effectively in international markets and to diversify into
related lines. But ICI was the exception. Of the other listed producers of
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industrial chemicals (see Appendixes B.I-B.3), only one, British Oxygen,
had begun to build a sizable managerial hierarchy by World War II. These
firms specialized in narrow lines of products and made limited direct invest­
ments abroad or in related industries.

In branded, packaged products-food and consumer chemicals-family firms
(a few with hierarchies, but more without) continued to dominate. There the
technology of production remained relatively simple, and marketing and distri­
bution required relatively small investment in product-specific facilities and ser­
vices. But when these enterprises were directly challenged by foreign com­
petitors, they had to expand their investments in production and distribution
and to recruit managers if they were to retain their market share at home and
abroad. Moreover, unless they made these moves, they rarely diversified into
related industries in the manner of the American producers of branded, pack­
aged products.

Machinery

The collective histories of the three basic machinery groups-nonelectrical
machinery, electrical machinery, and transportation equipment-further pin­
point differences between Britain and the United States in the evolution of the
modern industrial enterprise.

In nonelectrical machinery the established firms in the older trades continued
to dominate their industries. These firms, producers of textile machinery or
makers of metal-working and mining equipment, had begun to develop organi­
zational capabilities before World War I. But in the newer industries-those
that made light, volume-produced machinery-all but two of the firms listed
among the top two hundred enterprises were or had been subsidiaries of Amer­
ican first movers. In electrical manufacturing, on the other hand, the story was
one of catching up with foreign first movers by enlarging small prewar facilities
and by taking over existing foreign-owned and foreign-managed enterprises. In
electrical, as in nonelectrical machinery, therefore, there was little turnover at
the top. Many of the same firms continued to be listed among the top two
hundred British enterprises, even though their size and management changed.

In transportation equipment, however, rapid adoption of the internal com­
bustion engine caused a much greater turnover, as it did in the United States.
As makers of automobiles, automobile parts, and airplanes came on the list,
shipbuilders and makers of railroad equipment dropped off. In shipbuilding
(including armaments) and railroad equipment the threat of financial disaster
brought intervention and reorganization by the banks and the government. In
automobiles, as in electrical equipment, the story was much more one of
catching up.
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NONELECTRICAL MACHINERY: CONTINUING FOREIGN DOMINANCE

During the interwar years British entrepreneurs and enterprises did little more
than they had before 1914 to challenge American first movers in the new,
volume-produced, light-machinery industries (Group 35; see Appendixes B.1­
B.4). The subsidiaries of those first movers, which were partially financed in
Britain and were listed in the Stock Exchange Year-Book (and therefore in
Appendixes B.1-B.4), include British United Shoe, Linotype & Machinery,
and Babcock & Wilcox. The last, the largest of the British nonelectrical
machinery companies in terms of market value of shares, was formed in 1900
to take over the American parent's activities in Britain and other countries
abroad. Throughout the interwar years the British enterprise remained closely
tied to its American founder through technical and marketing agreements. 1

Other first movers in Britain in nonelectrical machinery were subsidiaries of
American firms whose shares were not publicly traded and thus were not listed
in the Stock Exchange Year-Book (and therefore not in the appendixes). They
too continued to dominate the British industries in which they operated. Those
that had built plants in Britain before World War I included Singer Sewing
Machine, Otis Elevator, Westinghouse Air Brake, Chicago Pneumatic Tool,
Burroughs Adding Machine, American Radiator, Eastman Kodak, and Wor­
thington Pump.2 Those that obtained production facilities during the interwar
years included International Business Machines, Timken Roller Bearing, and
Remington Typewriter. Of all these only Worthington Pump had significant
competition, but its geographical spread and its diversified product line were far
more extensive than those of Britain's largest producer of pumps, G. & ].
Weir. 3 Nor did British firms successfully challenge American companies such
as National Cash Register, International Harvester, and Underwood Type­
writer, which supplied their extensive marketing organizations from either their
American or European factories.

All these subsidiaries of larger international organizations were run by sala­
ried middle managers who coordinated and monitored British and allied busi­
nesses and reported to managers in their corporate offices in the United States,
usually to those in charge of the international relations department. In all of the
subsidiaries, including Babcock & Wilcox, research and development to
improve product and process continued to be carried out in the United States
and not in Britain.

During the interwar years the British-owned and British-managed firms in
Group 35 (see Appendixes B.1-B.4) modestly developed their organizational
capabilities by expanding and strengthening their marketing forces overseas.
There is little evidence, however, that they established plants abroad. Alfred
Herbert in metal-working machine tools and Mather & Platt in textile machinery
had worldwide networks of branch offices or franchised agencies. As Mather
& Platt announced in the 1930 Federation of British Industries Register, its
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offices abroad as well as in Britain were "at all times ready to offer expert advice
on site, to give estimates and to render after-sale services."4 In the 1920s
Mather & Platt further expanded their line of electric meters and fire equip­
ment, which were mainly used in the textile mills equipped by the company. By
the 1930s it was beginning to invest in research and development.

The other two leading textile-machinery makers were slower than Mather
& Platt to develop their organizational capabilities. In 1931 these two, Platt
Brothers (not connected with Mather & Platt) and Howard &Bullough, merged
with three smaller textile-machinery firms and then began hesitantly to reor­
ganize. The sales forces were slowly consolidated. By World War II a central
research and development unit had been established. A major financial reor­
ganization, begun in 1947, gave the consolidated enterprise a new name: Platt
Brothers & Company (Holdings), Ltd. Only then did the company centralize its
administration and rationalize its facilities in the manner of Metal Box, setting
up a functionally departmentalized structure. Although the founding families,
the Platts and the Taylors, remained on the board, after 1946 Platt Brothers
(Holdings), Ltd., appears to have become a managerial enterprise. 5 This may
have also been true of Mather & Platt.

Yet even in the late 1940s these firms were the exceptions. Of the other
machinery companies, R. A. Lister, makers of dairy and sheep-shearing
machinery, continued to be managed in a personal manner-all five directors
were Listers. At G. &}. Weir, makers of pumps, William, Lord Weir, was very
much in charge for six decades. He became managing director in 1902, chairman
in 1912, and was still chairman in the 1960s when his grandson, W. K. J. Weir,
came on the board. At Herbert Morris, makers of lifting and conveying equip­
ment, F. M. Morris was vice-chairman and managing director in 1948. At Alfred
Herbert, Ltd., long Britain's premier maker of machine tools, Sir Alfred Her­
bert remained "Chairman and sole Governing Director" until just before World
War II. 6 Before the 1950s none of the British producers of nonelectrical
machinery had recruited the managerial hierarchies or developed the organi­
zational capabilities of their American counterparts.

TRANSPORTATION EQUIPMENT

Although the players in Group 35 remained much the same and continued to
operate along the lines established before the outbreak of World War I, those
producing transportation equipment (Group 37; see Appendixes B.1-B.4)
enjoyed far less stability. Some Group 37 firms were in older industries that
suffered from 4eclining markets and increasing international competition. Other
Group 37 firms were in newer industries where they were able, as those in
Group 35 were not, to challenge the American first movers successfully. The
history of the leading firms in the older industries emphasizes the difficulties
facing enterprises which had failed to create substantial enough organizational
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capabilities to adjust to a changing environment. The story of those in the new
industries indicates that, although the British companies did catch up by the
time of World War II, they had only just developed the capabilities needed to
become strong competitors abroad and, where technology permitted, to move
into new product lines.

Continued failure in the older industries. In the older industries, particularly
shipbuilding, the problems were much the same as in textiles and iron and steel.
During World War I the shipyards of other nations, especially the Netherlands
and Japan, expanded rapidly. Then after the brief postwar boom collapsed,
British shipbuilding went into a decline from which it never recovered. As in
textiles and steel, the leading firms were unable to respond to the challenges
of reduced demand. "Many of the problems of British shipbuilding were outside
of the power of the industry to solve," wrote William Reader. "It can scarcely
be doubted, however, that they were made worse by the reluctance of man­
agement and men to face drastic rationalization of productive capacity and ship­
building methods." Compared with the explosives and chemical industries,
Reader notes, rationalization in shipbuilding "started later, did not go nearly so
far, and demonstrated only its negative aspect: the shutting down of uneconomic
yards. "7

The postwar situation was made more difficult by the close ties between
shipbuilding, marine engineering, steel production, and armaments. This was
particularly true of naval shipbuilding, for before World War I not only was
Britain the world's most formidable naval power, but her yards were the world's
foremost suppliers of vessels for the navies of many nations. Not only were the
leading armament makers, such as Vickers, Armstrong Whitworth, and William
Beardmore, major shipbuilders, but also the leading shipbuilders, such as John
Brown and Cammell Laird, built naval vessels. After the war all of these firms
fell on hard times.

Before 1914 Vickers and to a lesser extent Armstrong Whitworth and Beard­
more (Beardmore had come under the financial control of Vickers) developed
a policy of manufacturing everything that went into a warship, including engines
and other power equipment, steel, naval ordnance, and gunnery-control equip­
ment (that is, equipment to control the firing of heavy guns). In addition, Vickers
produced machine guns, rifles, and small arms. In 1901 it even set up an
automobile factory. "Such self-propelled machines," noted the minutes of the
Vickers board, "must be of great use in future military operations. " These firms
invested in operations abroad-Vickers in Japan, Spain, and Turkey. To
improve the effectiveness of its military and naval products, Vickers, in the
opinion of historian Clive Trebilcock, evolved the most advanced research and
development of any business enterprise in Great Britain before World War I. 8

At these companies, however, the number of managers remained small.
Armstrong Whitworth continued to be administered by Armstrongs and Whit-
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worths. Throughout its history it suffered from dynastic controversies and
clashes. At Beardmore the owner-entrepreneur, Sir William Beardmore, made
all the major decisions, constrained only occasionally by the Vickers manage­
ment. By contrast, the two Vickerses, Albert and Douglas (brother and son,
respectively, of the founder, Thomas Vickers), did bring in experienced exec­
utives. By 1900 the enterprise was managed by a seven-man "cabinet"-the
two Vickerses who had the controlling shares, two technical men, two others
who were responsible for sales, and a financial specialist. Yet the company had
almost no central staff, nor were there middle managers between the cabinet
and the plant managers. The sales force consisted of a tiny number of very
effective salesmen who contacted naval and military officers at home and
abroad. 9 This small managerial team successfully administered wartime expan­
sion, but it failed dramatically to maintain profit and growth in the postwar years.

The postwar strategy of all three of the leading armaments firms, like that
of Du Pont, was one of diversification into peacetime products. The difference
between Du Pont and the British firms was that the latter, including even
Vickers, had few of the managerial or technical skills essential to compete
effectively in new product markets. The cabinet at Vickers saw diversification
only in terms of using existing plants and their work forces, much as the Du
Pont company had seen it before February 1917. Unlike the Du Pont Executive
Committee after that date, Vickers never appreciated that successful diversi­
fication must be based on organizational capabilities, that is, product-specific
facilities and skills. (For Du Pont's experience see Chapter 5.) Another historian
of Vickers, j. D. Scott, describes the transformation of the company's produc­
tion facilities plant by plant:

This then was the position during 1919-Sheffield turning over to railway ma­
terial, forgings and stampings; Barrow to merchant shipbuilding and the production
of locomotives, boilers, turbines, reciprocating steam engines, diesel and gas
engines; Erith to matchmaking machinery, machine tools, cardboard box-making
machinery and gas meters; Crayford to sporting guns, sewing machines and motor
car parts; Dartford to furniture, wooden toys, washing machines and so forth.
Wolseley was planning the production of mass-produced cars, high-class mass­
produced cars costing £800, such that no American car could compete with. It
seemed that a good beginning, at any rate, had been made upon peace products. 10

In addition to changing the product lines in these six works, Vickers. used its
wartime profits to move into the electrical-equipment industry. In 1917 it
acquired a train-lighting company, a producer of electrical refrigerators, and an
electric-cable company. Then in 1919 it purchased, for what many thought an
excessively high price, Dudley Docker's Metropolitan Carriage & Wagon and
also Docker's holdings in British Westinghouse. In 1917 Westinghouse senior
executives in Pittsburgh, troubled by financial difficulties both at home and in
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Britain, had asked Docker, the Birmingham industrialist, to sell their subsidiary
to British nationals. Docker worked out an arrangement by which Vickers
obtained both British Westinghouse and Metropolitan Carriage, merging them
into a new company, Metropolitan-Vickers. The parent firm, however, made
no attempt to unify the operations of these two very different enterprises.

Armstrong Whitworth followed a similar pattern of diversification, making an
even more unrelated major investment in a new enterprise, the Newfoundland
Paper Mills, which was to develop hydroelectric power and also mass-produce
pulp and paper in Canada. Beardmore, with little guidance from Vickers (still
its major owner), moved into the manufacturing of automobiles, airplanes, loco­
motives, and diesel engines at a cost of £4 million. Hadfields, which was the
largest of the renowned specialty steelmakers of Sheffield, and which had pro­
duced armor-piercing projectiles and armor plate, turned to making automo­
biles. Cammell Laird and other shipbuilders made similar moves.

Because these companies, unlike Du Pont, had so little in the way of technical
and managerial skills to transfer to their new product lines, diversification
proved disastrous. They were unable to achieve a high enough level of
throughput to compete in what had become high-volume industries. Douglas
Vickers's plaintive lament of April 1925 tells the story: "When the manufactur­
er's costs are high, he cannot quote low prices; when he cannot quote low
prices, he cannot fill his works; and when he cannot fill his works, his costs are
higher; and so it goes from bad to worse. "11 Vickers and the others did not
have the necessary sales and purchasing organizations for the new lines, nor
did they invest in research and development for their new products. By 1925
Vickers was passing through the most serious financial crisis in its history, and
Armstrong Whitworth, which owed the Bank of England £2.6 million, was on
the verge of bankruptcy. The situations at Beardmore and Hadfields were only
a little better.

The failure of the armaments firms' attempts to diversify brought massive
corporate reorganization in the late 1920s, marking the beginning of the restruc­
turing of the British shipbuilding and railroad-equipment industries. This, in
tum, stimulated major efforts by the Bank of England to rationalize the steel
industry. At Vickers an "advisory committee" of outsiders, headed by Dudley
Docker and including Reginald McKenna of the Midland Bank and Sir William
Plender, one of Britain's leading accountants, made an investigation and carried
out the subsequent reorganization. At Armstrong Whitworth, Montagu
Norman, head of the Bank of England, attempted a similar reorganization, and
he did so by relying on Frater Taylor, a consultant who became, in the words
of J. D. Scott, "in effect the comptroller of the company." At both companies
new managers were recruited. Douglas Vickers was put aside at the age of
sixty-five, having served thirty-eight years on the Vickers board, including eight
years as chairman. In October 1927 the two were merged into Vickers-
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Armstrong, Ltd., with Vickers controlling and Armstrong Whitworth becoming
merely a holding company.

The new, consolidated firm, Vickers-Armstrong, concentrated on the busi­
ness it knew best-armaments. Even before the merger Vickers had sold
Wolseley, its automobile subsidiary, to Morris Motors, which by then was the
leading automobile manufacturer in Britain. Vickers had also closed down its
ventures in train lighting and refrigeration. In 1928 it sold the electrical-equip­
ment part of Metropolitan-Vickers to the American giant, General Electric,
which merged it with its existing British subsidiary, British Thomson-Houston,
to form Associated Electrical Industries (AEI). Next the railway-equipment
division of Metropolitan-Vickers was combined with comparable works of Cam­
mell Laird, and both of those companies became joint owners of the new Metro­
Cammell Carriage Railway & Wagon Company. The same two companies (Met­
ropolitan-Vickers and Cammell Laird) next merged their steelmaking activities
into English Steel Corporation, Ltd. In 1928, immediately after the merger,
Armstrong Whitworth's Canadian venture, Newfoundland Paper Mills, was sold
to the foremost American paper manufacturer, International Paper; and its steel
works became part of the Lancashire Steel Corporation, sponsored by the Bank
of England. Finally, in 1929, Vickers turned its cable company over to Callen­
der's Cable. By that year Vickers, administered by a small team of salaried
managers, was again little more than an essential arm of Britain's professional
military establishment. 12

At the same time Beardmore, whose controlling shares Vickers had disposed
of in 1926, was rescued from bankruptcy by the Bank of England and reorga­
nized in the fashion of Vickers and Armstrong Whitworth, with the Bank placing
its own agents in charge of the company. In 1931 Hadfields liquidated its auto­
mobile venture and began to concentrate once again on specialty steels and
armaments. 13

In this ad hoc way the leading firms producing arms, naval vessels, and
railroad rolling stock-and the industries in which they operated-had been
reorganized before the 1930s. These reorganizations, in turn, brought the Bank
of England into even broader schemes for rationalizing the British shipbuilding
and steel industries. 14 Yet in shipbuilding, as in steel, the conflicting interests
and the inability of the Bank to find effective managers frustrated Montagu
Norman's efforts. Some consolidation occurred, some outmoded capacity was
scrapped, but little modernization or increased productivity resulted. To be
sure, the new nonfamily management teams became experienced enough by
the late 1930s to respond effectively to increased demand as the rearmament
of Britain moved into full swing. But the tradition of personal management and
the resulting failure to develop broad organizational capabilities contributed to
the disastrous performance of the leaders in these industries during most
of the interwar period.
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After the First World War one smaller, more specialized armament firm,
Birmingham Small Arms (BSA), made the reconversion to peacetime markets
far more effectively than Vickers and the other giants. It did so because long
before the war it had moved into the high-volume production of civilian products.
That firm, one of the first British companies to adopt the American system of
manufacturing by fabricating and assembling interchangeable parts, had its
beginnings in the 1860s, mass-producing rifles and other small arms. In the
1880s it had turned its facilities and skills to making bicycles and then in the
late 1890s to producing motorcycles. In the years just prior to World War I only
a quarter to a third of its total output came from military orders. After a massive
wartime expansion in the output of small arms, BSA turned its facilities back to
its earlier lines, primarily motorcycles, and added the production of machine
tools. 15 Thus it had the facilities and skills-the organizational capabilities-to
remain the dominant producer of motorcycles at home and Britain's major
representative in that line abroad, in much the same way as Anglo-Persian had
done in oil, Dunlop in rubber, and Stewarts & Lloyds in steel tubes. 16

Challenging the American presence in the newer industries. In automobiles
and the allied industries the story was dramatically different from that of ship­
building and railway equipment, and it was also different from that of nonelec­
trical machinery. Whereas in the Group 35 industries no strong challengers to
the American first movers appeared, in the automobile industry British entre­
preneurs were able to compete, at least in the British market. They did so
partly because of Henry Ford's errors, which undermined his company's first­
mover advantages, and partly because of the ability of William Morris and
Herbert Austin to design an attractive small car tailored to the needs of British
motor-vehicle users, to adopt mass-production methods, and to create the
necessary marketing and distributing organizations.

Under the guidance of the able Percival Perry, the Ford Motor Company
became the industry's first mover in Britain. In 1905 Perry, a Londoner, began
to build Ford's marketing organization in the British Isles. In 1911, at Man­
chester, he established Ford's first overseas assembly plant. At the end of
World War I the Ford Motor Company dominated the British automobile market
just as it controlled the low-priced automobile market in the United States. 17

Then Henry Ford dissipated his first-mover advantages in Britain, much as he
was then doing in the United States, by destroying the organization developed
by his senior managers. In 1919, when he also fired his experienced and effec­
tive executives in Detroit, including William S. Knudsen and Norval A. Hawkins,
he removed Perry and Perry's subordinates in Britain. The new managerial
team abruptly reshaped the sales force by abolishing the wholesale distributors
and insisting on exclusive retail dealerships, and then, most serious of all,
allocated these dealers increasingly larger quotas of cars that were increasingly
difficult to sell. The demoralized dealers turned to Morris and Austin, who at
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that moment were rapidly expanding their sales organizations. 18 (At home Ford
dealers were flocking to General Motors at the same time for much the same
reason.) By 1924 Ford had slipped into second place behind Morris. By 1929
Morris and Austin and the somewhat smaller Singer & Co. had taken 75% of
the British market. By then Ford's share had dropped to a calamitous level of
5.7%.19

In the following decade, however, the Americans regained ground in the
British market. Britain recovered much more quickly from the Great Depres­
sion than the United States, and the 1930s witnessed a boom in automobile
output, which rose from 238,805 vehicles in 1929 to 507,000 in 1937-results
that helped make the British economy relatively buoyant in the mid-1930s. A
recent history of the industry notes that "the principal beneficiaries of this
remarkable expansion were the American subsidiaries. "20

In 1928 Ford rehired Perry, a most uncharacteristic move. Perry rebuilt the
company's managerial capabilities and had Ford's designers in Detroit create a
model-the Model Y or Baby Ford-to meet the specific needs of British and
Empire markets. 21 By 1937 Ford's market share had risen to 22%, and the
company was neck and neck with Austin for second place. 22 Even so, profits
were reduced because Henry Ford, despite Perry's protests, had pushed the
construction of a new plant at Dagenham on the Thames near London. This
plant was poorly located, and it was much too large for the depressed market
of 1931 and even for the increased demand of the mid-1930s. Until World War
II it never operated at levels close to minimum efficient scale.

General Motors, concentrating on reorganization and rationalization at home,
moved relatively slowly into the British market. In 1924 it built an assembly
plant in London. Then in 1925, in order to get under high import duties and be
closer to the market, the General Motors Executive Committee, after an unsuc­
cessful attempt to buy Austin, purchased Vauxhall, a small producer of relatively
high-priced cars with a tiny volume of 1,500 a year. 23 Until the depression,
General Motors, intent on surpassing Ford in the domestic market, paid rela­
tively little attention to its overseas activities. But in the early 1930s its man­
agement authorized a major increase in the scale of the British plant and had
its engineers design a new "Light Six" specifically for the middle-priced market
in Britain. These moves gave Vauxhall a substantial share of that market.

By 1938, just before World War II, six companies accounted for 93% of
British automobile production. The Big Three (Austin, Morris, and Ford) pro­
duced 62% (down from 64% in 1929), and the next three (Vauxhall, Standard,
and Rootes) produced 31%.24 Exports of private and commercial automobiles
had risen from 42,000 in 1929 to 98,500 in 1937, making Britain the world's
second largest exporter of automobiles.

In the production of trucks, buses, and other commercial vehicles and auto­
motive parts and accessories the story was much the same. Subsidiaries of
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American firms remained strong, with British firms growing as demand
expanded. Ford and Morris led in light trucks, with Bedford (General Motors'
British truck subsidiary) providing vigorous competition, while British firms­
Leyland, Dennis, Associated Commercial Vehicles, and one or two others­
dominated the more specialized, heavy truck and bus production. 25 In the output
of bodies and large parts, Pressed Steel, a joint venture of Morris and the Budd
Company of Philadelphia, competed successfully with the British subsidiary of
Detroit's Briggs Manufacturing Company. In smaller parts and accessories
Joseph Lucas, maker of batteries, magnetos, and other electrical parts, and
S. Smith & Sons, former watchmakers, grew by acquiring smaller firms and
competed successfully with Champion Spark Plug (a General Motors division)
and other subsidiaries of American firms. Lucas and Smith also succeeded in
moving into new product lines. Indeed, by 1948 the two had become smaller
versions of such American counterparts as Bendix and Borg-Warner. 26

Britain's three aircraft companies-Hawker Siddeley, Bristol, and De Havi­
land (the last was number 203 on the list of the largest industrials in 1948),
producers of airframes and engines-were even more closely tied to the mili­
tary than were similar firms in the United States. But just before the war the
largest, Hawker Siddeley, had begun to diversify in the manner ofJoseph Lucas
and S. Smith. By 1948 all three of these diversifying firms-Hawker Siddeley,
Lucas, and Smith-were building braking, lighting, and ignition systems that
were used in tractors, marine engines, construction equipment, and other
power-driven equipment, as well as in automobiles, trucks, buses, and air­
planes. They had also expanded overseas. Before World War II, Lucas and
Hawker Siddeley had had research laboratories although the British automobile
companies had not yet made such investments. Like their American counter­
parts, Joseph Lucas and Hawker Siddeley enjoyed tremendous growth during
World War II, and by 1948 they were continuing to deploy their resources into
new product lines. 27

Thus the British makers of automobiles, parts, and accessories succeeded
between the wars in creating enterprises that permitted them to regain a major
share of their domestic market and to make modest gains overseas. Neverthe­
less, the revival of Ford and General Motors in Britain suggests that the orga­
nizational capabilities of the British companies were still limited. So does the
strength of the American parts and accessories firms in Britain. The British
automobile makers were, after all, smaller than the large divisions of the Amer­
ican automobile companies-for example, the Chevrolet and Plymouth divisions
of their respective companies. Indeed, in 1937 General Motors alone produced
three times as many passenger cars (1.6 million) as the total output of all motor
vehicles in Britain (0.5 million). British cars exported in 1937 were still only
14.4% of the world export market, whereas American exports accounted for
57.9%.28 And in that year 84.6% of British automobiles exported went to pro-
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tected Empire markets. Moreover, the British subsidiaries of Ford and General
Motors, the third and fourth largest producers in Britain, contributed substan­
tially to the total number of cars exported. It is evident, too, that no British
automobile company attempted to diversify its product lines in the manner of
General Motors.

Finally, the first-generation firms continued to be personally managed by
their founders. William Morris remained the top-level decision-maker in his
company until well after World War II. So, too, the Spurrier family at Leyland,
the Rootes brothers and sons at their firm, and the Lucases and the Smiths at
theirs all dominated the management of their enterprises during the interwar
years. 29 Wayne Lewchuk has shown that these firms, like Courtaulds, preferred
to payout earnings in dividends rather than reinvesting them, relying instead
on capital markets for expansion and even for the maintenance of facilities. By
contrast, the American companies financed most of their capacity expansion
from earnings. Lewchuk has also shown that lower-level managers in British
automobile companies turned the coordination of the flow of material over to
the foreman on the shop floor. The firms continued to pay on a piece-work basis
and permitted the work force to control flows, rather than paying hourly wages
and making the managers responsible for coordinating flows in the American
manner. 30

The organizational capabilities developed in the interwar years did permit the
British automobile makers to respond effectively to demand after World War II
and to maintain-though rarely to expand-their market share and their profit
at home and abroad during the 1950s. Nevertheless, what Lewchuk terms "the
underdevelopment of the managerial function" appears to have been a signifi­
cant factor in the collapse of the British automobile industry that began in the
1960s. 31

ELECTRICAL EQUIPMENT: CATCHING UP

In automobiles the idiosyncratic management decisions of Henry Ford, the
American first mover, permitted competitors at home and abroad to overcome
his company's competitive advantages. In the production of heavy electrical
equipment (Group 36; see Appendixes B.1-B.4) the American and German
leaders were more careful to sustain their first-mover advantages. Neverthe­
less, the much smaller British firms benefited from the mistakes of George
Westinghouse in creating-as Ford did later-plants that were too large for
existing markets. They also benefited from the failure of Owen D. Young and
Gerard Swope of General Electric to follow through on their plan to rationalize
the British industry in the late 1920s. The greatest benefit of all, however, was
the removal of the German first movers, Siemens and AEG, from British and
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international markets after the outbreak of World War I. Even though the
American presence remained a powerful one in this industry, the British com­
panies did recruit managerial hierarchies and did develop organizational capa­
bilities during the interwar years that permitted them to challenge the American
and German first movers, at least in Britain and the British Empire.

In the production of more specialized electrical machinery (still Group 36),
however, the pattern was more similar to that in nonelectrical machinery (Group
35). While in the older industries the British remained strong, in the newer
industries the subsidiaries of American firms that had established themselves
in Britain at the tum of the century continued to dominate the nation's markets
between the wars. The American subsidiaries among the largest manufacturing
firms in Britain during the interwar years included: Chloride Electrical Storage
(subsidiary of Electric Storage Battery); its competitor, British Ever Ready
(subsidiary of Union Carbide & Carbon); Hoover (subsidiary of the American
vacuum-cleaner producer of the same name); Standard Telephone & Cables,
the subsidiary of Western Electric, and its successor overseas, International
Telephone & Telegraph; and the Gramophone Company, which was controlled
until 1931 by Victor Talking Machine. The one exception was Columbia Graph­
ophone, which in the early 1920s became British-owned and then led the way
to building a British-managed and British-owned record and radio industry.

In the older telegraph-equipment and cable-making industries the established
British firms maintained their strong global position. It was to their advantage
that in the prewar years British companies had operated two-thirds of the
world's cable mileage and a large part of its telegraph system. W. T. Henley's
Telegraph Works remained the major producer of telegraph equipment and
wires, while Callender's Cable and Construction and British Insulated Wire
(which became British Insulated Cables in 1926) continued to be the two leading
producers of undersea cables to transmit messages and, later, of underground
cable to transmit electric power. In the interwar years they maintained their
strong overseas sales organizations and enlarged their management teams. In
Britain their major competitor continued to be Siemens, which in the 1920s was
able to regain control of its British cable-making plant. 32

The management of these makers of telegraph equipment and electric cable
and the structure of their industry remained unchanged until well after World
War II. The firms continued to be family-managed. For example, Sir Thomas
Callender, who had been active in his family firm (Callender's Cable) in the
1880s, was still "Deputy Vice-Chainnan and Managing Director" in 1930 (and
still, apparently, the de facto head of Vivian and Sons, the copper refiners). At
British Insulated Wire, Dane Sinclair, who had invented a telephone switch­
board in 1883, had become chairman and general manager in 1902 and was still
running the enterprise in the 1930s. 33 These two competitors worked closely
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together, each sitting on the board of the smaller Enfield Cable Works. Then
in 1945 the two joined forces; they set up a holding company, but in the typical
British manner this did not interfere with either firm's operational autonomy.

It was in the central sector of the electrical-equipment industry-the pro­
duction of machinery for the generation, distribution, and use of electric
power-that the greatest change occurred. World War I brought an expansion
of output and moved the smaller British companies into the production and
distribution of new lines. Increased wartime profits permitted Hugo Hirst's
General Electric Company (GEC) to buyout the German half-ownership in
Osram Lamp Works, the major British makers of light bulbs, and also to buy
some smaller producers of electrical equipment. Wartime profits allowed Dick,
Kerr to obtain the following firms: United Electric Car Company (a small man­
ufacturer of streetcars and railway wagons); Coventry Ordnance (armaments
producer); the British sales subsidiary of the German giant, AEG; the equip­
ment-manufacturing plant of Siemens's British subsidiary; and other, smaller,
electrical-equipment makers. In 1919 the Dick, Kerr companies were legally
unified under a holding company, English Electric; according to the historians
of the industry, "right from the beginning it had been decided that the parent
company would interfere as little as possible with the internal organizations of
the firms concerned. "34 As important as the growth of the smaller British firms
was the departure of one of the two American first movers, Westinghouse, and
the acquisition of its personnel and facilities by Metropolitan-Vickers. 35

Of these British firms only Hirst's GEC made a concerted effort in the early
1920s to expand its resources. It planned to move into new product lines,
including telephone and radio, and it also planned to meet an optimistically stated
goal of producing "everything electric. "36 It reorganized its plant facilities and
reshaped and expanded the sales network, forming thirty-one branch and sub­
branch offices in Great Britain and fifteen overseas. The company established,
in the words of its official historian, "complete self-acting sales centers, with
warehouses and showrooms under the charge of expert salesmen and technical
men." In 1922 the company opened its central research laboratory, the first in
the British electric-equipment industry.37 Then came the construction of
Magnet House in Kingsway, London, to house the corporate offices.

Nevertheless, GEC remained much smaller than its foreign rivals and had
not yet developed the organizational capabilities it needed to capture market
share effectively. Meanwhile, at English Electric no rationalization occurred.
And little was changed at the former Westinghouse subsidiary (owned by Met­
ropolitan-Vickers) and at smaller, specialized firms, such as Reyolle, makers of
switch gears, and Crompton Parkinson, producers of transformers. The British
industry was still having great difficulty in challenging the American and German
first movers. Its leaders became increasingly concerned about their ability to
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catch up. Their trade association, British Electrical & Allied Manufacturers,
warned in 1927:

The British electrical industry has two possible moves left-either to form closer
associations with German and American manufacturing concerns, and so become
absorbed in the international combine which may be formed ultimately, or to tighten
up its own organization, to form a compact group of manufacturers with a common
policy both in manufacturing (prices and orders) and in finance, and at the same
time strengthen the central association. It cannot continue in the present system
. . . and remain in existence . . . The industry has no more than two years in
which to effect the necessary changes. 38

The senior executives at the American General Electric Company (GE)
obviously agreed. In 1927 Owen D. Young, its chairman, wrote to Montagu
Norman, who, as governor of the Bank of England, was then assisting in the
Armstrong Whitworth and Vickers reorganization. Young urged "an amalga­
mation of the electrical industries in Great Britain. " He suggested that Hirst be
made the chairman of the merger's executive committee and that Lord Weir be
chairman of the board. "If you agree that unification is desirable and that the
general set up of personnel is right, I am sure that it can be left to you with
safety to find the donkey and to administer the whack. "39

By March 1928 Young and Gerard Swope, GE's president, decided that,
since Norman appeared to be too involved in other matters, they should begin
the process themselves. First they purchased Metropolitan-Vickers's electrical
division (the former British Westinghouse); then they proposed its amalga­
mation with their subsidiary, British Thomson-Houston (BTH). Young wrote
to Weir in August 1928 to explain the advantages of American methods: "The
combination of the volume of that company [Metropolitan-Vickers] and B. T. H.
would lay the foundation for the production methods of standardized units, such
as motors, lamps, meters, etc., and thereby a great saving in cost. It should
also permit, in a few years, a diminution in the sales costs and a large reduction
of overhead per unit. "40 By September the two firms had been unified as Asso­
ciated Electrical Industries (AEI), controlled by International General Electric
Company, GE's subsidiary responsible for its operations abroad.

By now Young and Swope saw the unification of the British industry and its
rationalization as an effective way to stabilize the larger global oligopoly. The
next step would be to bring GEC into AEI. Negotiations with GEC's founders­
Hirst, Max Railing, and Hirst's son-in-law, Leslie Gamage-at first went well.
In the end, however, the founders refused to give up operational control. 41

Undaunted, Young continued to plan for a truly global organization. On
November 29, 1929, he wrote to Sir Felix Pole, an experienced railroad exec­
utive whom GE had recruited to head AEI:
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The great units for the production of electrical goods are located in the United
States and Germany. They have highly developed research laboratories, great
production units, far-flung sales organizations, ~and in the case of the American
companies are generously financed. If stability is assured in Germany, the great
German electrical companies will be among the first to get an ample capital supply.
England has no manufacturing units comparable in size to the German and American
units. 42

Young estimated that "the entire production of electrical manufactured goods,
certainly in the heavy field, in England is less than one half the output of the
General Electric Company in New York alone and that business is divided
between five companies." Why, Young asked, did not Britain have a unit of
production comparable to the American and German companies? "She has the
prospective market, the technical skill, and the financial resources to do so.
The only thing needed is proper mobilization and management." In France,
under the guidance of GE's 60%-owned subsidiary, the industry was moving
toward greater concentration. In the other Continental countries-Belgium,
Switzerland, Italy, and Sweden-smaller units would not be able to grow large
enough to benefit from similar economies of scale. 43

Young concluded his letter to Pole by proposing the creation of a worldwide
organization. The leaders in the different nations should "create an investment
trust which should hold something less than a half the common stock or equity
of all the companies, " with "voting power of such an investment trust restricted
to 10% of the voting rights in any particular company." That would free each
national industry from the onus of international control. It would unify the
interests of the companies economically, but not politically. Such an arrange­
ment would "naturally dissuade all companies from foolish and ruinous compe­
tition, which in the end weakens and hurts the industry; but it would not have
the power to control such competition." Moreover, the investment trust "could
pool all research and so assure continuing development in all parts of the world, "
as well as strengthen the international enforcement of patents. 44

During the summer of 1929 GE had already begun to implement this imperial
scheme by financing the two German leaders. It bought $15 million worth of
stock in AEG, bringing its total holdings in that German giant to $25 million. At
the same time it pledged not to attempt to obtain a majority of the stock. 45 It
also purchased $11 million of Siemens's debentures. (Further details of this
transaction are given in Chapter 14.) Swope followed these successful negoti­
ations with a lightning trip through Europe and Asia to reinforce financial and
technical agreements with other large firms in other countries. 46

This plan for a global investment trust was never carried out. It floundered
because of the onslaught of the depression, the collapse in demand for heavy
electrical equipment and the resulting financial difficulties at GE, and also
because of the growing specter of antitrust action. After 1929 GE made little
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further investment in foreign companies. In 1931 Young and Swope settled for
more modest international goals. GE joined with Westinghouse to form a Webb­
Pomerene association, the Electrical Apparatus Export Association. (The
Webb-Pomerene Act was the one that permitted American firms to cooperate
in international trade.) In 1933, through this association, the two firms signed
with the leading European firms an "International Notification and Compensa­
tion Agreement" to assist in maintaining prices. 47 GE made no further effort to
rationalize the British industry. It did not even consolidate the operations of
AEI's two subsidiaries, Metropolitan-Vickers and BTH. Each firm retained its
own name and continued to make much the same competing lines and to sell
them with two different sales forces. By World War II GE had reduced its
holdings in AEI from 56% to 40%, and, largely because of U. S. antitrust action,
by 1946 its share had fallen to 34%. It sold out completely in 1953. 48

As GE's influence declined during the 1930s, the strength of its competitors
increased. Hugo Hirst expanded the facilities of his own company, GEC. Slowly,
its organizational capabilities improved. Crompton Parkinson enlarged its line
to include electric motors and transformers. Of even more importance was the
revival of English Electric, the federation formed by Dick, Kerr in 1919, which
had made no attempt to centralize control and rationalize facilities.

Here Westinghouse once again entered the game. In 1929 an American
financial group headed by Harley Clarke, the president of the Chicago-based
Utilities Power & Light Corporation, which was a customer of Westinghouse
and a promoter of utilities in Britain, formed a financial group to acquire control
of English Electric. In addition to Clarke, the group included Westinghouse, the
Chase National Bank of New York, and the investment banking house of
Lazards, which was Clarke's British financial agent. The group appointed an
experienced engineer and manager, George Nelson, who had trained at British
Westinghouse, to revive English Electric. Nelson rationalized the company's
facilities, created a new management organization, and moved the company's
headquarters from the works at Strafford to London, where the production,
sales, and accounting departments were housed under one roof. English Elec­
tric then signed a technical agreement with Westinghouse by which the Amer­
ican firm provided free access to its research, patents, designs, and pro­
cesses. 49 After 1934, as the economy improved, English Electric and Hirst's
GEC became effective enough competitors in Britain to challenge the two
operating companies of GE's Associated Electrical Industries-BTH and Met­
ropolitan-Vickers.

By the coming of World War II the leading British electrical manufacturers
had recruited sizable teams of lower- and middle-salaried managers. Top-level
decisions, however, continued to be made by Hirst and his brother-in-law at
GEC, by George Nelson (who would be succeeded by his son) at English
Electric, and by Arthur Parkinson at Crompton Parkinson. 50 Top management
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in electrical-equipment manufacturing was similar to that in the automobile
industry, but the electrical firms appear to have had a stronger management at
the lower levels.

Though market share did change, these firms preferred to cooperate on
determining prices, tendering contracts, and allocating marketing territories
abroad, rather than competing functionally and strategically. 51 In marketing
abroad the British firms stayed within the Empire. Since only GEC had estab­
lished research facilities, the industry's research and development continued to
be carried out largely in the United States; so the British firms were far less
successful in diversifying than were the industry leaders in the United States
or Germany.

Nevertheless, the British industry was catching up. The technologies of
product and process, even though many were still imported, were of the
modern, best-practice type. The necessary investment had been made in dis­
tribution as well as production. Managers in the new hierarchies had been
recruited and trained. Thus after World War II, when GE completed its with­
drawal from Britain and Westinghouse reduced its role in English Electric, the
leading firms in Britain's heavy-electrical-equipment industry developed the
organizational capabilities to compete and expand in international markets over
the long run more effectively than did Britain's leading automobile companies.

In the smaller phonographic-recording and radio industry the transformation
came sooner. From the industry's beginning in the 1890s, it had been dominated
globally by two American companies-Victor Talking Machine and Columbia
Phonograph Company. Both American enterprises staked out worldwide mar­
keting organizations and built recording and assembling (but not fabricating)
plants abroad, with Victor expanding internationally more quickly than
Columbia.

Victor's affiliate in Britain was the Gramophone Company. It had been
financed in Britain but remained American-managed and was responsible for
assembling the machines, recording the discs, and for selling both in Europe
and the Eastern Hemisphere. One of the Gramophone Company's most suc­
cessful subsidiaries, Deutsche Grammophon AG, was expropriated during the
war and then taken over by German nationals. Research for Gramophone, as
well as the fabrication of the parts and machines, continued to be done in the
United States. In 1920 the American company took full financial control of the
British enterprise. 52 Until 1931 Gramophone remained, in the words of Geof­
frey Jones, "little more than a sophisticated marketing organization. "53

Victor's American rival, Columbia Phonograph, suffered financial difficulties
during the postwar recession of the early 1920s. As a result it sold its British
subsidiary, Columbia Graphophone, to a British syndicate headed by Louis
Sterling, who had grown up on New York's Lower East Side and since 1909
had headed Columbia Phonograph's British business. Then in 1925 Sterling,
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with the help of a loan from 1. P. Morgan & Company, obtained a controlling
interest in his company's former parent, Columbia Phonograph, for $2.5 million.
Sterling remained in London and the British company became the parent,
making the former American parent its subsidiary. In the same year Sterling
also purchased Carl Lundstrom, an aggressive German enterprise that was
competing successfully with Deutsche Grammophon. In 1928 Sterling obtained
the leading French record producer, Pathe Freres.

The final reorganization of the consumer electronic firms and their global
industry began inlanuary 1929. In that month the Radio Corporation of America
(RCA), the radio industry's first mover in the United States (jointly owned by
GE, Westinghouse, and AT&T), purchased Victor Talking Machine after
arranging to have RCA radios placed in Victor's Victrola cabinets. RCA's ener­
getic young president, David Sarnoff, then went on the board of Victor's sub­
sidiary, the Gramophone Company, in Britain. In 1930 RCA was spun off from
its three parents-a transaction that engrossed much of the time and energy
of GE's Young and Swope during that year (see Chapter 6). Thereupon Sarnoff,
assisted by Thomas Cochran, a Morgan partner, traveled to London to nego­
tiate for the merger of Victor's Gramophone Company with Louis Sterling's
Columbia Graphophone. 54

The result was the formation in April 1931 of Electric & Musical Industries
(EMI). The new company became British-owned and British-managed. Its
chairman was Arthur Clark, the American who had headed the management of
the Gramophone Company for more than two decades, and its managing
director was Louis Sterling. These two British managers, who had been born
and bred in the United States, consummated the merger in the American
manner. They consolidated their sales forces, selectively shut down or com­
bined manufacturing facilities, centralized administration, expanded activities at
home and abroad, made extensive investment in research and development,
and entered radio and audio-system manufacturing, electrical appliances, and
broadcasting. EMI became a leader in the global oligopoly along with RCA.
After World War II the oligopoly came to include also the German firm,
Deutsche Grammophon, and two smaller, more specialized recording compa­
nies-Columbia Records, the name given to an American enterprise acquired
by Columbia Broadcasting System in 1938, and Decca Records, a dynamic
young British recording company that had been established in 1929.

EMI, ho\vever, was an exception among British machinery makers. In the
new field of consumer electrical and electronic products it had created the
organizational capabilities needed to exploit the economies of scale and scope
and so to compete effectively at home and abroad. At the same time it had
freed the industry from its long dependence on American management and
finance. In the other machinery industries the American presence was still
powerful. In the vital electrical-equipment sector, GE controlled and Westing-
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house played a major role in three of Britain's four largest operating enterprises.
The Americans had installed and helped to train British managers in these
companies, but Americans retained control of finances and of technological
developments. In automobiles the subsidiaries of General Motors and Ford
remained major players in a British oligopoly of six. In the smaller electrical
industries such as batteries and appliances, and in the production of automobile
parts and accessories, the Americans were still the leaders. In most of the
newer nonelectrical industries-those of the Second Industrial Revolution­
the British had not even attempted to compete before World War II. In sum,
throughout the interwar years American technology, management, and finance
played a critical role in permitting the British to catch up in the production of
modern machinery.

Industrial Chemicals

In industrial chemicals (Group 28; see Appendixes B.1-B.4) the catching-up
process was much more homegrown than in machinery. The two chemical firms
that had created managerial hierarchies and developed their organizational capa­
bilities before World War I-Brunner, Mond and Nobel Explosives-merged in
1926. The new enterprise, Imperial Chemical Industries (ICI), centralized
administration (employing American techniques in doing so), and it extensively
rationalized facilities and shifted personnel. By 1930 it had developed the orga­
nizational capabilities necessary to compete with the American and German
giants abroad as well as at home, and to expand through the development of
new products and processes in a manner similar to its foreign counterparts.
The other British producers of industrial chemicals large enough to be listed
among the top two hundred during the interwar years changed much more
slowly. These personally managed family firms did recruit outside managers,
but only a few. The federations of such firms did begin to build corporate offices,
but only small ones.

THE PERSONALLY MANAGED FIRMS

The most successful of the family firms, Albright & Wilson, producers of phos­
phorus for matches, had made a major investment in a new electrolytic produc­
tion process before the turn of the century. In 1897 it built a plant at Niagara
Falls to produce for the American and Canadian markets. In Britain it had a
smaller plant, whose output was sold by its small marketing organization., At
the British plant the company established a laboratory headed by a noted
chemist, Sir Richard Threlfall. As a result it was able to bargain effectively in
this highly specialized industry's global cartel, which included (besides Albright
& Wilson) a strong German company (Griesheim Elektron) and a weaker
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French firm (Coignet).55 Abroad it left the management of its integrated Amer­
ican enterprise wholly to American managers, who helped to finance the sub­
5idiary; but at home the company continued to be personally managed by its
owners. The home company's cost-accounting procedures, still used during
World War I some years after Du Pont had adopted the most advanced costing
methods, exemplify the workings of its personal management. In the words of
Kenneth H. Wilson, later the company's chairman: "The [annual] inventory was
completed by 6th January and our work, which often kept us up till 9: 00 or
10:00 p.m., was finished about the 16th, when the directors met in solemn
conclave around the Board Room Table and worked out the costs by long
hand:-R. T. 's Fuller slide-rule, when introduced at a later date, was rather
frowned upon by].]. W." (]. ]. Wilson was the senior Wilson on the board, and
the company's managing director, R. T., was Richard Threlfall.) Still, the
owners did add a manager or two, and in the 1930s the firm did diversify into
phosphorus products for bakers. In 1935 it even set up a technical sales office
for such customers. During these years the senior managers remained the
Wilsons, Albrights, and Threlfalls, whose families still held 40% of the voting
shares of the company in 1951. 56

The industrial chemical federations-Fisons, Salt Union, Borax, and British
Briquettes-continued to be managed in a personal manner. Fisons, a family
firm that mixed fertilizers, began to acquire a number of small firms in 1929
when ICI, the major British producer of synthetic nitrates, threatened to move
forward into the mixing of fertilizers. Fisons, however, made no attempt to
administer or coordinate its acquisitions. Instead, in order to blunt the ICI
threat, it relied on contractual agreements enforced by the Fertilizer Manufac­
turers' Association. Another federation, Salt Union, only began to be reorga­
nized after ICI gained full control in. 1937, while, until it became part of ICI,
United Alkali retained much the same structure as it had had before World War
I (see Chapter 7).

Even British Oxygen, with more technologically complex production pro­
cesses and more product-specific distribution requirements, was slow in
building a corporate office. As a later chairman of the board noted: "As factory
units grew" and as "satellite factories in neighboring towns" were opened, each
of the heads of "districts or areas" became the "one real boss of everything,
with only the loosest coordination at the Board in London. " In the 1930s British
Oxygen did begin to reorganize and enlarge its production facilities. It also
acquired new production technologies, continued to expand overseas, and
moved into the manufacturing and distribution of welding equipment. In 1937 it
purchased a carbide-producing plant in Norway. By 1948 it had created a func­
tional organizational structure that resembled the organization of its American
counterpart, Linde Air Products, well before that firm became part of Union
Carbide & Carbon in 1917. 57
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IMPERIAL CHEMICAL INDUSTRIES: ORGANIZATIONAL ACHIEVEMENT

At the center of the British industrial-chemical industry during the interwar
years was the one exception to the rule of personal and family management:
ICI, the 1926 merger of Brunner, Mond, Nobel Industries, and two smaller
firms. The history of the British chemical industry during the interwar years
was strikingly different from that of steel, of nonferrous metals, and of all three
categories of machinery-and ICI was at the heart of the difference. It was the
first merger in Britain to consolidate major sectors of a basic industry in the
American manner. Indeed, it provides one of the very few examples of system­
atically planned, large-scale, organization building in British industry before
World War II comparable to that carried out in the United States and Germany
in the early twentieth century. Such organization building permitted a sizable
part of the British industrial chemical industry to compete effectively at home
and abroad. For all these reasons ICI deserves special attention.

The First World War deeply affected Brunner, Mond and, even more pro­
foundly, Nobel Explosives, because the coming of the war brought an end to
the joint Anglo-German Nobel's Dynamite Trust. During the war the British
part of that enterprise, Nobel Explosives, merged with the four more spe­
cialized British makers of explosives: Kynoch, Ltd., of Binningham; Curtis &
Harvey (a federation of family firms); Bickford Smith, Ltd., makers of safety
fuses; and Eley Brothers, cartridge producers. The result was the fonnation,
at the end of 1918, of Explosives Trades, Ltd. (which changed its name to
Nobel Industries in November 1920).58

In 1919 Harry McGowan, the finn's managing director, and his senior asso­
ciates, particularlyJosiah Stamp, agreed to centralize administrative control and
to rationalize production and distribution so as to exploit the economies of both
scale and scope. They looked to other British finns for models but could find
none. During the early months of that year they investigated what they consid­
ered the best organized among the large British industrials-J. & P. Coats,
Calico Printers' Association, Bradford Dyers, United Steel, Metropolitan­
Vickers, and Dunlop Rubber. Some had created a central purchasing organiza­
tion, their report noted; others had gone somewhat further by creating a cor­
porate office; but each one remained little more than an "aggregation of a
number of companies. "

So the reorganizers of what became in the following year Nobel Industries
turned to their long-term American ally, E. I. du Pont de Nemours & Company.
They traveled to Wilmington, Delaware, and reviewed with Du Pont executives
the reorganization that the American company was undergoing-a reorganiza­
tion which further centralized Du Pont's long-established structure (but on
which the Du Pont executives would change their minds in 1921). 59 A minor­
ity of the organizing committee, however, remained skeptical about the re­
sulting unprecedented proposal. Arthur Chamberlain of Kynoch, a member
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of Birmingham's best-known industrial family, urged his colleagues to "go slowly
in altering the inherited and accepted notions of British Industrial Management
and instead of jumping to complete control at once, only adopt it when distinctive
Trades control has shown a weakness. "60

The acceptance of the committee's report resulted in as massive an industrial
reorganization as had yet occurred in Britain. First came administrative cen­
tralization and then rationalization. Functional activities of Nobel Industries
were centralized in new departments for sales, finance, purchasing, and devel­
opment. The full-time senior functional executives formed a general manage­
ment board, later called the Central Executive Department. The enlarged hier­
archy of middle and top managers was then housed in a hotel, renamed Nobel
House, near Buckingham Gate. 61 Production was concentrated in larger, more
efficient, best-practice works. The goal was, in the words of the company's
historian, "to bring most of the group's explosives manufacturing to Ardeer,
safety fuse manufacture to Bickford Smith's factory at Tuckingmill in Cornwall,
all ammunition to Kynochs' at Birmingham. What McGowan called 'the metal
end' of the business was also concentrated around Birmingham." By 1924 forty
factories had been closed. Of these, twenty-three had been "completely real­
ized," that is, all equipment that could be used had been moved and the rest
sold along with the land and buildings. 62 As part of this process, long-established
family firms such as Chillworth and Eley Brothers disappeared. Older industry
leaders, including Arthur Chamberlain, distressed by these unprecedented
moves, left Nobel Industries.

At the other major British producer of industrial chemicals, Brunner, Mond,
the immediate postwar years were less dramatic. During and just after the war
it acquired a small, competitive alkali producer that was located nearby; a small
producer of caustic soda and chloride that used the Castner electrolytic method;
and two sets of suppliers-one in coke and coal and the other in lime quarries. 63

The company, however, made no attempt to consolidate these acquisitions
within a centralized administrative structure'.

In addition, at the urging of the British government, Brunner, Mond reluc­
tantly committed itself in April 1920 to making an extensive, direct investment
in producing synthetic nitrates on the basis of the German Haber-Bosch pro­
cess. "Much the largest project in the British chemical industry of the day,"
this nitrate facility had required by 1925 an investment of at least £3.0 million
without any financial return. 64 As Du Pont and Allied Chemical had already
learned, the costs of developing and scaling up comparable technological pro­
cesses were very high indeed. At the same time the challenge meant that a
British firm was able to develop significant capabilities in the new high-pressure
technology.

It was not, however, the growth or the fortunes of these two successful
firms that set off the train of events which led to the formation of Imperial
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Chemical Industries. It was rather the continuing, disastrous impact of the
earlier entrepreneurial failure to develop modern synthetic dyes. When the war
had cut off Britain's supplies of dyes, the government sponsored and financed
the formation of British Dyes, Ltd. Similarly, the war had also revived the
fortunes of Levinstein, Ltd., the one remaining British dye manufacturer of any
size. In order to meet postwar competition these two firms had been merged
under government pressure into the British Dyestuffs Corporation, Ltd. Faced
with challenges comparable to those at Du Pont, the two constituent companies
still refused to cooperate even after they became part of the same enterprise.

Finally, in December 1920, the government appointed Sir William Alexander
as managing director with a fiat to force centralization and rationalization. Alex­
ander, appalled at both the existing facilities and the management capabilities,
decided that reorganization would not be enough. If British Dyestuffs was to
compete in world markets, it had to acquire technical know-how from the great
German dye firms. He began negotiations with the Interessengemeinschaft­
the I. G., or community of interest, of the eight German leaders and the fore­
runner of I. G. Farben-which came into being at the end of 1925 (Chapter 14).
The Germans agreed, but only on terms that would give them almost complete
control over the industry in Britain. By this agreement British Dyestuffs would
become little more than their British selling agent. Neither Conservative nor
Labor party members of Parliament were able to accept these terms. 65

As a result, in June 1926 Reginald McKenna, chairman of the Board of
Trade's committee responsible for British Dyestuffs, approached Harry
McGowan, by then chairman of Nobel Industries, to ask that firm to take over
the government-owned dye maker. McGowan suggested that the weak United
Alkali and the strong Brunner, Mond be added to the merger. Such a "British
I. G." could effectively compete with the recently formed German giant, I. G.
Farben, in the global markets. Alfred Mond was less than enthusiastic about
the proposal. Son of one of the founders of Brunner, Mond, Alfred had recently
returned to the family firm as chairman after spending the years between 1906
and 1923 in Parliament. He did so after Roscoe Brunner, a son of the other
founder, had lost, with disastrous consequences, a lawsuit to Lever Brothers,
resigned as chairman, and then committed suicide. Alfred Mond himself was
hoping to build a comparable enterprise that would unite his company with
Solvay & Cie, I. G. Farben, and the American firm, Allied Chemical. (Allied had
absorbed the American Solvay Company.) Only after that venture fell through,
largely because Allied refused to go along, did Mond agree to the 1926 merger
with Nobel Industries, British Dyestuffs, and United Alkali. Thus ICI was born,
with Mond as its chairman and McGowan as its president, and with six full-time
directors, three from Nobel Industries and three from Brunner, Mond. 66

Again, as at the earlier reorganization of Nobel Industries, administrative
centralization quickly followed legal consolidation. This time the new centralized
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administrative structure was defined and put into place, not by a committee or
a team of executives as at Du Pont, General Motors, and other American firms,
or even earlier at Nobel Industries. It was carried out almost wholly by one
man-not Harry McGowan, the experienced industrialist, but Alfred Mond,
who had spent little time in industry but who was chairman of the board and
the largest stockholder among the senior managers. 67 He had given organiza­
tional requirements some thought, for just prior to the merger he had begun to
plan a comparable centralized structure for his own enterprise.

But the structure at Nobel Industries was Mond's model. At ICI, Mond
initially set up the Technical Department and the Commercial Department, each
with two managers who sat on the ICI board; the Financial Department headed
by another board member; and the "Centralized Administration Department"
with two more board members at its head. 68 These men made up, with Mond
and McGowan, the inside members of the board. During the company's first
years the outside members included a Brunner, a representative of Solvay et
Cie (which, with 6% of the ordinary stock, was the largest shareholder in ICI),
and such eminent public figures as Lord Reading and Sir John Anderson. Mond
then installed the most advanced internal accounting and other control sys­
tems. 69

Once the consolidation of the sales, research, and accounting departments
of the merged companies was completed, Mond turned to transforming the
new structure into a more decentralized, multidivisional one. He correctly
believed that centralization and consolidation followed by rationalization must
precede decentralization and divisionalization. But by 1929 the middle and top
managers at ICI's corporate headquarters in London were already over­
whelmed by the multitude of tasks involved in making and implementing the
myriads of operating decisions connected with the production and distribution
of the numerous product lines. During 1929 Mond worked on a second reor­
ganization in which the product groups became the primary administrative units.
The reorganization went into effect shortly after Mond's death in December
1930, following several months of illness (see Figure 9). The product or man­
ufacturing groups included Alkali, Billingham (synthetic nitrates and fertilizers),
Dyes, Explosives, General Chemicals, Leathercloth, Lime, Metals, and Asso­
ciated Companies. Each group had not only its own production and marketing
managers but also its own research laboratories. Each was managed by an
executive board made up of local and central-office representatives, assisted
by a management committee of senior functional executives in that group. 70

Although in many ways the new structure resembled that of Du Pont and
other American divisionalized firms, it differed in that the integrated product
groups were managed by boards of several executives rather than by a single
individual. Moreover, these boards did not have full responsibility for the profits
of their groups. Throughout the interwar period the ICI corporate office con-
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tinued to have the final say as to price, output, and market allocation. And from
the time the decentralized structure went into operation, senior executives
repeatedly expressed their concern about the dangers and difficulties of having
product lines managed by senior executives who lacked full responsibility and
authority.

The reasons for centralizing such decision-making are easily identifiable. One
was the British tradition of personal leadership at the top. Mond and McGowan,
and then McGowan alone after Mond's death, continued personally to make
major top-level decisions as to broad strategy and the allocation of resources.
They had staff executives make reports. Other senior managers were often
consulted, but often they were not. In any case, the chairman, not they, deter­
mined major policy. 71

The other reason for continuing the tight control of the corporate office was
the depression. The resulting slump in demand and the increased competition
forced tighter control over operations. Equally important, hard times and
excess capacity increased the pressure for contractual cooperation in interna­
tional markets, particularly with powerful German competitors. Cartels, by
setting prices and output through interfirm agreements, obviously kept product­
group managers from making critical decisions that would affect the profits of
their group.

The years 1931 and 1932 were years of cartel-making. In 1929, even before
the depression, ICI had strengthened its relations with its American ally, Du
Pont, by signing a patents-and-process agreement with that firm, comparable
(with some modifications) to those which Du Pont and Nobel Industries (and
its predecessors) had enjoyed since 1907. These agreements called for a full
exchange of technical information. The resulting and improved new processes
or products were then licensed in order to permit the two firms to allocate
major markets between them. 72 ICI had more difficulty in coming to terms with
the powerfully competent Germans. But its growing organizational capabilities
gave it the bargaining power to obtain a secure foothold in international markets
in three major product lines.

First, in negotiations completed in April 1931, ICI achieved its goals in a
patent-process and output agreement with I.G. Farben, Standard Oil (New
Jersey), and Royal Dutch-Shell in a new industry, the production of synthetic
fuel from coal. 73

Second, in April 1932 the managers of ICI signed an agreement with the
German and Norwegian makers of synthetic nitrates and fertilizers. The
resulting group, known as DEN, then negotiated with the larger group of inter­
national producers that formed the Convention de L'Industrie de L'Azote (CIA).
ICI, the newcomer in the business, received a quota of 18.5% in the DEN
group and exclusive marketing rights to the British Empire, the Dutch East
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Indies, and Spain and Portugal, with shared markets in China, Japan, and
Egypt. 74

In the third industry, dyes, where the British had no position at all in the
early 1920s, they received an 8.43% quota in the International Dye Cartel
agreement of 1932. "From ICI's point of view," Reader notes, "the four party
agreement [I. G. Farben, the Swiss I. G., Kuhlmann in France, and Imperial
Chemical Industries] was a victory, for on arriving at the figure of 8.43 percent
... the Continental Group had agreed to forego business of £195,000." More­
over, ICI considered it unnecessary to join the other three in a much tighter
structure, which would have included exchange of technical information. l'he
ICI executives felt that by then they had developed the capabilities necessary
to compete. As one senior manager wrote, "The only way BDC [ICI's dyestuffs
group] could get into the dye stuffs business on anything approaching a sub­
stantial scale. . . was to invent its way in. The IG never took much notice of
BDC until they found out that BDC could invent. "75

Even so, centralization of decisions as to price, output, and frequently even
product development did put a damper on the potential for growth through
diversification. After returning from a visit to the Du Pont company in 1937 one
ICI senior executive noted: "The most striking difference between Du Pont's
business and ours arises from the existence of free competition in America."
Reader adds: "By that he meant that research was not impeded by agreements
not to compete with other businesses, or indeed by any agreement among the
du Pont divisions not to compete among themselves. "76

Nevertheless, ICI's continuing investment in research and personnel, its
increasingly closer ties with scientists at Oxford, Cambridge, London, and other
universities, and its growing ability to commercialize new products (that is,
capability in development as well as research) made for impressive exploitation
of the economies of scope that were available within the operating units of the
different product groups and within the organization as a whole. In December
1935 the Alkali Group's research laboratory invented polyethylene, which, once
commercialized, became one of ICI's most profitable products. 77 In the three
years from 1933 through 1935 the laboratory of the Dyestuffs Group came up
with eighty-seven new products, including rubber goods, chemicals, synthetic
resins and lacquers, detergents, pesticides, and pharmaceuticals, as well as
new dyestuff intermediaries and new dyes. One Du Pont executive considered
ICI's development of "Monastral" dyes the most important development in
dye chemistry in twenty-five years. 78 The high-pressure laboratories of the
Billingham (fertilizer) Group at Winnington were soon among the best in the
world.

By the 1930s ICI's research capabilities were beginning to rival Du Pont's.
In the 1929 accord each company had agreed to pay the other for technical
information, patents, and other assistance received. During the 1930s these
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payments remained almost equal, with Du Pont receiving on average about
$100,000 a year after the accounts were balanced. "It was astonishing," wrote
Fin Sparre, the manager responsible for Du Pont's central research division,
"to find that the work of the two companies had paralleled each other to such
a remarkable extent. "79

The continuing success in product development became a goad for further
administrative reo~ganization. In 1937, however, came what Reader termed
"the barons' revolt" against McGowan's "dictatorship. "80 McGowan did agree
to accept a set of procedures to assure more collective and systematic strategic
decision-making. But because he stayed on as chairman, at least one of the
barons remained skeptical about the effectiveness of the change:

The scheme ... does not give the full-time Directors any more authority than
they have had in the past and therefore does not meet one of our very real and
recurring problems, that of the present GPC [General Purposes Committee] being
faced with decisions which may not have had any "collective" consideration. It still
(on paper) leaves the staff with a right-not infrequently exercised--of by-passing
the whole administrative machinery. . . and seeking for decisions of the Chair by
direct approach. 81

Nevertheless, under the new procedures the top managers did become exec­
utives with real authority, and they did become involved in monitoring and
planning for the enterprise as a whole. At the same time, the need to manage
diversification more effectively led to the strengthening of the product groups
and a more precise definition of their boundaries; the reestablishment of the
Development Department to watch over new-product development (this
department had been moribund during McGowan's rule); and in 1938, after a
visit to Du Pont, an authorization to build a central research laboratory. 82

The outbreak of World War II postponed the building of that central laboratory
and also held off a final decision on the shape of the new organizational structure.
Most executives agreed on the necessity of maintaining "a fundamental and
integrating unison between production, research and selling efforts." Many
were also aware of the importance of "fully developing all various units into a
related balanced whole. " The war, by dispersing central-office activities outside
London, increased the need for overall coordination. 83 A further reorganization
in 1944 attempted to achieve this balance. 84 And in the postwar years growing
markets, both at home and abroad; the breakdown of the cartel networks; and
the increasing competition, based on functional and strategic effectiveness
rather than contractual arrangements, led to further adjustment of ICI's divi­
sional structure. But it was not until the major reorganization of 1962, in which
the American consulting firm of McKinsey & Company played an advisory role,
that each division began to be administered by a single executive who was
responsible for its profit and loss.85 Nevertheless, ICI, the most diversified
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British industrial enterprise, was one of only two major British firms to adopt
the full-fledged multidivisional form before World War II. The story of the other,
Unilever, will be told shortly.

By World War II, thanks to ICI, much of the British chemical industry had
recovered from the entrepreneurial failures of the late nineteenth century. The
organizational capabilities needed to produce and distribute a variety of indus­
trial chemicals efficiently had been created. The investment made by ICI (and
its predecessors) in best-practice industrial operations, in personnel and facili­
ties for marketing, and above all in research and development permitted the
British industry to compete effectively in international markets and to continue
to grow by developing new products and processes. ICI had recruited as large
and as experienced a managerial hierarchy as any enterprise in Britain. Very
few British companies could have had "a revolt of the barons," because hardly
any of them had enough barons to revolt. Moreover, the company had forged
strong ties with leading universities, which provided a significant link not only
in the development of new products and processes but also in the recruiting of
trained chemists, chemical engineers, and managers. Yet, whereas in the
United States and Germany there were many industrial chemical producers
with comparable organizational capabilities, in Britain there was only ICI. The
model it established helped Fisons, Albright & Wilson, British Oxygen, and
other smaller, personally managed British chemical companies to develop such
capabilities in the years after World War II. These companies built the organi­
zations that made it possible to compete at home and abroad in areas of the
chemical industry in which ICI did not operate. Nevertheless, the British con­
tinued to be relatively weak in other branches of the industry-in electrochem­
icals, fine chemicals, and certain other chemicals that were developed and
produced by such German and American first movers as DEGUSSA,
Griesheim, Riedel, Dow, Monsanto, and those that became parts of Union
Carbide.

Branded, Packaged Products

For the leading British producers of food and consumer chemicals the challenges
in the interwar years differed from those in industrial chemicals and machinery.
In the case of food and consumer chemicals, unlike most machinery and indus­
trial chemicals, British firms were first movers. They made the investments in
production and distribution needed to capture home markets. The British
leaders in these nondurable-goods industries (Groups 20, 21, and 28; see
Appendixes B.1-B.4) continued to produce in bulk form, but the mainstays of
their business increasingly became branded, packaged products to be placed
directly on retailers' shelves. During the interwar years these firms remained
among the largest and most profitable industrial enterprises in Britain. Seven of
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Britain's ten largest enterprises in terms of the market value of their stocks
produced branded, consumer products. Moreover, during these same interwar
years there was little turnover at the top (see Table 20 and Appendix B.4). The
changes that did occur were largely the result of acquisition and merger.

In these industries challengers came more from abroad, particularly the
United States, than from within Britain. Precisely because branded, packaged
products offered smaller economies of scale in production, and required less in
the way of product-specific facilities and specialized skills in distribution, than
was the case in other capital-intensive industries, the firms that manufactured
them could be administered profitably by a smaller number of managers. During
the interwar years this group remained the stronghold of the family firm. For
the same reasons, however, these firms found themselves vulnerable when
American first movers entered the British market after World War I. When
directly challenged by American competitors, they had to update their facilities
and develop their technical and managerial skills. In other words, they had to
enhance their organizational capabilities to maintain market share and profit.

THE BASTION OF THE FAMILY FIRM

At most food and beverage companies, the same families continued during the
interwar years to manage their enterprises in a personal manner from the same
offices their forebears had established next to the original factories or pro­
cessing plants. Most did continue to expand their production facilities and to
enlarge their marketing operations at home and then abroad in the manner of
the Cadbury family. Many added warehouses and fleets of trucks to their pur­
chasing organizations. More than their American counterparts, they invested

Table 20. The largest domestic industrial enterprises in Britain in 1919, 1930, and
1948.

1919

1. J. & P. Coats
2. Anglo-Persian Oil
3. Lever Brothers
4. Imperial Tobacco
5. Vickers
6. Guinness
7. Brunner, Mond
8. Shell
9. Nobel Explosives

10. Courtaulds

1930

1. Unilever
2. Imperial Tobacco
3. Shell
4. ICI
5. Anglo-Persian Oil
6. Courtaulds
7. j. & P. Coats
8. Distillers'
9. Guinness

10. Dunlop Rubber

1948

1. Imperial Tobacco
2. Anglo-Iranian Oil
3. ICI
4. Unilever
5. Shell
6. Distillers'
7. Guinness
8. Courtaulds
9. Dunlop Rubber

10. j. & P. Coats

Source: Appendixes B.l-B.3. Companies listed are those with substantial domestic manufac­
turing operations in Britain.
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in overseas plantations, cattle ranches, and other sources of supply. This was
the case for Liebigs, makers of beef bouillon, which continued to be owned and
managed by the Carlisle and Gunther families; of its competitor, Bovril, headed
by the Walker and Johnson families; of Brooke Bond, blenders and packers of
tea, which the Brooke family continued to manage; of Barretts, confectionery
makers, where Barretts and Sennetts worked under the board's chairman,
J. Barrett-Sennett; and of Mackintosh, where the Mackintosh family continued
to run their long-established toffee-making enterprise. 86

In consumer chemicals the pattern was much the same, although there the
companies did build more extensive managerial hierarchies. In soap the two
largest firms, Lever Brothers and Crosfield, had sizable managerial staffs by
the early 1920s. John Knight and Yardley and Company continued to be per­
sonally managed. In paint Lewis Berger & Sons, which had been purchased in
1910 by an American first mover, Sherwin-Williams, became personally man­
aged again in 1919. In that year W. H. Cottingham, retired as Sherwin-Wil­
liams's president, purchased control of Lewis Berger, moved to Britain, and
ran the smaller firm as a personal fiefdom, one that he turned over to his son
in 1930. 87 In drugs and medicines, Sangers remained the domain of the Sanger
and Smith families. So too, the Beechams ran Beecham's Pills until Sir Thomas
Beecham decided to devote all of his energies to directing symphony orchestras
and sponsoring concerts at Covent Garden, which he had also inherited from
his father. 88

A third drug firm, Boots Pure Drug, was a retail chain which, like the British
meat and grocery chains, integrated backward into the production of items to
be sold in their stores. It was managed by its founder, Jesse Boot, until 1920.
Then he sold it to an American giant, United Drug, whose new managers
installed an American-style "territorial" managerial organization, subdivided
into regions and supervised by a reorganized corporate office in Nottingham.
In 1933 the financial difficulties of United Drug in the United States permitted
John Boot, Jesse's son, to regain control of the family firm, Boots Pure Drug,
which had come to be administered through an extensive managerial hier­
archy.89

Less is known about the most progressive of the British drug companies,
Burroughs Wellcome. This company, referred to as the "Yankee Chemist"
because it was founded by two Americans, continued to be run by Harry Well­
come from his partner's death in 1895 until the mid-1920s, when he turned the
management of the company over to a deputy. The founders made a larger
investment in production, marketing, and research than happened with the
other British drug companies. The firm moved abroad more quickly and sys­
tematically than others, establishing "branch houses" in South Africa, Canada,
the United States, Italy, Argentina, China, and India between 1902 and 1912.
Burroughs Wellcome developed a broader product line than its competitors and
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was one of the very few British drug firms that produced more than packaged,
over-the-counter pills and powders and whose salesmen called on doctors and
hospitals. 90

In the years immediately following World War I a number of mergers occurred
among leading producers of branded, packaged food and chemical products
which had worked closely with one another in their industries. Mter the for­
mation of such holding companies the partners continued, however, to operate
quite autonomously, in the manner of Cadbury and Fry following the establish­
ment of British Cocoa & Chocolate in 1919. In 1921 Huntley & Palmers and
Peek Frean formed Associated Biscuit Manufacturers, of which the senior
Palmer became chairman and the senior Carr (of Peek Frean) became vice­
chairman and secretary. Again the two families continued to run their separate
firms much as they had before 1921. This was also true of a similar merger
made that same year by the two leading sugar refiners, Henry Tate & Sons
and Abram Lyle & Sons, which formed Tate & Lyle. 91 In 1919, when Crosse
& Blackwell, producers of jams and preserves, joined James Keiller, the
Dundee marmalade maker, and E. Lazenby, a maker of preserves and sauces,
to form a holding company carrying the Crosse & Blackwell name, the formal
agreement read, "each company will retain its complete independence. "92

H. P. Sauce was a similar merger of Lea & Perrin and other sauce makers,
while Cerebos was a comparable union of producers of condiments. 93 In 1920
Cooper McDowell and Robertson was formed as a similar federation of pro­
ducers of veterinary supplies. The two leading producers of starch and blueing
for the laundering of cloth, Reckitt and Sons and its friendly rival, J. & J. Colman,
were neighbors in Hull on the northeast coast. They worked closely with each
other for decades, but waited until 1938 to join in a formal merger. Thereupon
a grandson of the Reckitt founder became chairman of Reckitt and Colman,
Ltd., and a grandson of the Colman founder became vice-chairman. 94

A few producers of branded, packaged products went beyond just allying
with a major competitor or two; instead they grew more rapidly and expansively
through acquisition. Such firms included J. Rank and Spillers, the two leading
grain producers in Britain; Distillers' Company, Ltd. , the Scotch whiskey
makers; Beecham's Pills after it was acquired by Philip Hill in 1928; Goodlass
Wall in paints; and Lever Brothers, Britain's first mover in soap. All of these
firms had the opportunity, after acquisition, to rationalize and modernize
through investment in new or improved facilities and to build a managerial
organization. But, except for Lever Brothers, none of them took up this chal­
lenge effectively before World War II.

At the paint companies almost nothing was done. Goodlass Wall remained a
federation and in 1931 merged with another federation, Amalgamated Lead
Industries, to form Goodlass Wall &Lead Industries, Ltd. Few changes resulted,
even though the stated purpose of the 1931 merger was to achieve the advan-
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tages of rationalization and vertical integration in the paint industry. Less is
known about Pinchin Johnson, which acquired thirteen firms in the mid-1920s;
the size of its board of directors indicates that it remained a typical British
holding company. 95

In grain processing more was accomplished. J. Rank, the largest, did shut
down some of the more obsolete mills it acquired. Nevertheless, its other
acquisitions continued to operate much as they always had. The company's
official history explains: "As each mill consolidated its position and strengthened
its hold upon its particular trade so it tended to become self-contained, each
branch naturally striving to do the best for itself. This made for healthy com­
petition not only within the organization but within the trade at large. "96 Spillers
accomplished more, primarily because this 1919 merger of a handful of family
firms, which produced not only flour but also biscuits and pet food, encountered
financial losses after making several acquisitions, including mills in Canada.
After passing a dividend in 1926 the ruling families called on their accounting
firm, Price, Waterhouse, to advise them on reorganizing the company's admin­
istration. As a result the enterprise divided its British grain-milling operations
into four geographical areas, each headed by an executive committee; set up a
department of overseas sales; and placed ship biscuits and animal food in a
single division, called Spillers Victoria Food. It also recruited a new managerial
team which worked closely with the representatives of the Nichols, Barker,
Allan, and Vernon families on the board. A modicum of rationalization followed.
In 1928 Spillers joined with Rank to purchase a number of smaller mills, whose
activities were then rationalized. The changes at Spillers may have helped to
raise the market value of its securities from well below that of Rank in 1919 to
almost its equal in 1930. 97

At Beecham's, by 1938 Philip Hill had acquired ten companies producing
medicines, proprietary drugs, toothpaste, and other toilet articles; each
retained full autonomy.98 By that date the firm's executives had fully realized
that "'management' was already emerging as the primary Beecham problem."
They understood that without reorganization and rationalization-including
investment in production and distribution and the recruitment of a managerial
team-Beecham's could not compete effectively within Britain with what one
executive, H. G. Lazell, termed "the great American international busi­
nesses. "99 He referred explicitly to Colgate-Palmolive-Peet, Procter &
Gamble, American Home Products, Sterling Drug, Bristol-Myers, and
Chesebrough (makers of Vaseline). 100

In the 1920s Distillers' Company, Ltd., obtained a near monopoly of the
Scotch whiskey industry. Even before World War I this holding company had
accounted for the largest share of that trade. Its major rival was Scotch Whisky
Brands. That company was a 1916 merger of Dewars and Buchanan (Black and
White), which soon acquired James Watson, Peter Dawson, Mackie, and Haig
& Haig. In 1925 Distillers' acquired Scotch Whisky Brands and John Walker (in
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which both Distillers' and Scotch Whisky Brands had holdings). By 1927, when
it took over White Horse Distillers, it had its near monopoly. In addition, it
began to diversify through acquisitions, purchasing two leading gin makers as
early as 1924. Because gin, unlike Scotch, was not dependent on local water
and peat for its taste, Distillers' Company was able to set up gin distilleries
overseas-in the United States, Canada, and Australia. In the same years it
expanded its production of yeast, a central ingredient in the distilling process,
and began to sell it to the large bakery market. Its yeast-making subsidiary built
a specialized distributing network for this perishable product comparable to the
one Fleischmann had established years earlier in the United States. Then, to
make further use of this network, Distillers' purchased a company producing
margarine and edible fats. 101 During World War I it had expanded its production
of industrial alcohol, and after the war it used its facilities and experience
to diversify into alcohol-based and yeast-based chemicals, such as solvents,
acetone, and carbon dioxide, and also into plaster board and pharma­
ceuticals. 102

Nevertheless, despite its growth both abroad and into related industries, the
Distillers' Company remained essentially a federation of whiskey makers. The
production of malt was centralized in one of the constituent firms, Scottish Malt
Distilleries; but each firm produced and distributed its own brand of blended
whiskey. The Distillers' board continued to be dominated by members of the
whiskey-making families-the Dewars, Walkers, Buchanans, and Rosses. Wil­
liam Ross, who became its secretary in 1889 and managing director in 1900,
and who did not retire as chairman until 1935, was for half a century the
federation's major policymaker. 103 Only upon Ross's retirement did the board
establish a full-time management committee to handle the supervisory and
planning functions between board meetings. Top-level decisions as to strategy
and the allocation of resources continued to be made from the personal per­
spective of a small number of whiskey producers. Because of these decision­
makers and their perspectives Distillers' Company was never able to exploit
effectively its moves into the production of foods and of industrial alcohol and
related chemicals.

Of the leading producers of branded, packaged products that grew through
acquisition, Lever Brothers (which became Unilever in 1929) was unique-it
was not only the most aggressive in Britain, but it went abroad more quickly
and more effectively than its competitors. Its story, which reveals much about
the transformation from entrepreneurial to managerial enterprise and from per­
sonal to collective ways of management in Great Britain, will be told at the end
of this chapter.

EXPANSION OVERSEAS AND PRODUCT DIVERSIFICATION

Because so many of the leading British producers of branded, packaged prod­
ucts remained personally managed, because so few mergers were consum-
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mated in the American manner, and because, therefore, these firms had smaller
financial resources and less-developed organizational skills than their American
counterparts, the pattern of their expansion provides a counterpoint to the
collective histories of the leaders in the same industries in the United States.
The British producers of branded, packaged products did grow in much the
same manner as the American companies. But they expanded into foreign
markets and diversified into related industries in a less aggressive and system­
atic way.

Although the British producers of branded products had set up marketing
branches overseas, before World War I only a very few-such as Keiller,
Reckitt, and Lever-had supported these units by establishing plants abroad.
Most waited until after the war to make direct investments in overseas pro­
duction facilities. Then they made such investments primarily because of the
increasing tariff barriers and other import restrictions imposed by the British
Commonwealth countries as well as by the Americans and Europeans. Only a
very few-Tate & Lyle, H. P. Sauce, andj. Rank-did not venture overseas
at all. While only a few besides Spillers followed the prewar example of such
producers as Bovril, Liebig, the chocolate companies, and Lever Brothers by
investing abroad in order to assure themselves supplies, the rest did make
direct investments in processing plants abroad. The chocolate manufacturers
did so in Canada, Australia, New Zealand, Ireland, and South Africa-largely
through joint ventures. The only moves they made outside the Commonwealth
came in 1928 when Cadbury and Rowntree each invested in factories in Ger­
many (but not enough to assure control). Neither venture was successfu1. 104

The biscuit makers also concentrated on white Commonwealth markets, while
Schweppes and Distillers' looked to American as well as Commonwealth mar­
kets. 105

On the other hand, the makers of jams, mustard, and condiments moved, as
Lever had done so effectively before the war, into both Europe and the United
States. By 1930 the three firms that made up Crosse & Blackwell were oper­
ating factories in Hamburg (their only prewar plant), Paris, Buenos Aires,
Brussels, Toronto, and Baltimore. 106

Reckitt & Sons, one of the largest producers of British branded products (it
ranks eighteenth, twenty-first, and fourteenth in Appendixes B.l, B.2, and
B. 3, respectively) was also one of the most active in going overseas. A producer
which from its earliest years had made mustard as well as starch and blueing,
it joined forces with its friendly neighbor and competitor, j. & j. Colman, in
1913 to form Atlantis, Ltd., for joint marketing overseas. By then Reckitt was
already operating manufacturing facilities in Australia; in Hamburg, Germany;
and in New Brunswick, New jersey. In 1926 Colman purchased a major Amer­
ican mustard producer, R. T. French of Rochester, New York. The two allies
(they would not formally merge until 1938) then formed Atlantis Sales Company
to take over the marketing of the three companies in the United States, while
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Atlantis, Ltd., expanded the number of its marketing branches in other parts
of the world. In 1926, too, Reckitt obtained a leading Belgian manufacturer of
blueing and soon was operating factories in Spain and France as well. But as
Basil Reckitt reports: "The establishment of overseas factories was not the
wish of the Board. It was forced on the company by the imposition of prohibitive
import tariffs in country after country. Without local manufacture, trade would
have been impossible because local competition would have had such an over­
whelming price advantage. "107

In consumer chemicals-soap, paints, and drugs-only Lever Brothers, the
first mover in soap, had invested abroad extensively before World War I. After
the war, paint companies-PinchinJohnson and Lewis Berger-made overseas
investments that were concentrated in Commonwealth countries; Pinchin
Johnson acquired subsidiaries not only in India, Australia, and New Zealand but
also in Italy; and Lewis Berger acquired them not only in South Africa, Australia,
and New Zealand but also in France. loB Leading drug companies, including
Beecham, Sanger, and Boots, did not invest abroad. Only Burroughs Wellcome,
the pioneer pharmaceutical producer in Britain, and Glaxo, a small specialized
producer of powdered milk for babies and of vitamins, had plants abroad. Bur­
roughs Wellcome continued to have a large and successful American subsidiary,
while Glaxo, during the interwar years, established packaging plants in India,
Greece, and Italy, and primary processing plants in Australia and Argentina.
Tariffs and other import restrictions were the reasons for Glaxo's invest­
ment. lOg

During the interwar period the British producers of branded, packaged prod­
ucts, therefore, did seek new markets abroad. But they did so more as an ad
hoc response to increased tariffs and other governmental restrictions than as
part of a broad strategy of market penetration, as was the case during the
interwar years for such American firms as Borden, Quaker Oats, Coca-Cola,
Corn Products, General Foods, and Royal Baking Powder. The decision to
invest overseas was usually made personally by one or two senior managers.
These executives often failed to realize the significant differences between their
scattered markets, even differences between the less populated Common­
wealth markets and the highly concentrated one in Britain. They rarely worked
out careful cost calculations as to size and location of plants. The Cadbury and
Fry venture into Australia, for example, led to the building of a plant much too
large for their expected share of that market. In its first years it operated at
50% capacity. Moreover, it was located on the island of Tasmania, far from the
major Australian markets. 110

Because the family managers of these firms did not want to dilute control
enough to finance even these relatively small plants, and because the managerial
pool was limited, the firms often preferred to carry out their expansion by joint
ventures, usually with leading competitors and allies but also with local firms.
Once the investment was made, the overseas subsidiary operated with little
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oversight. Its autonomy was encouraged by distance, by the divided control
inherent in a joint venture, and by the fact that the senior executives in the
home office were concentrating on day-to-day domestic operations. Supervision
required little more than reviewing short reports and an occasional visit by a
senior executive. By the 1930s, however, Cadbury, after it took over the
management of Fry's overseas subsidiaries in addition to its own, set up an
Overseas Factory Committee. Reckitt and Colman, well before their formal
merger, established a Joint Overseas Committee to supervise their overseas
activities. III Nevertheless, the directors of these firms continued to pay little
attention to their foreign subsidiaries. lIZ In these enterprises where the per­
sonal ways of management lingered on, expansion overseas remained limited
by the lack of organizational resources-financial as well as managerial­
while limited growth, in tum, held back the development of managerial
capabilities.

Organizational limitations created far more powerful barriers to expansion
through product diversification than they did to investment overseas. Person­
ally managed family firms were unable to exploit the economies of scope in the
manner of their American counterparts. Precisely because they invested much
less in marketing and research facilities and personnel, few opportunities for
exploiting organizational scope existed. Product development in most of these
British firms, even the ones using relatively complex production technologies,
was similar to that of the American firms that used the simplest production
processes-Heinz, Campbell Soup, California Packing, Wrigley, and the ciga­
rette companies. New brands were usually minor variations of the primary
product. In some cases, as in soap, by-products were sold on a small scale.
During the interwar years not one British producer of branded, packaged prod­
ucts developed a variety of product lines comparable to that of Com Products,
with its starch, salad and cooking oils, syrups, sweeteners, desserts, and plas­
tics. In grain processing neither Spillers nor Rank offered an array of products
comparable to those of Pillsbury, Ralston Purina, or Quaker Oats. Nor did any
British paint company move into chemicals as did Sherwin-Williams, Glidden,
and National Lead. Only in soap and cleaners were new products developed­
by Lever and Reckitt-and even here the range was limited. Lever did so by
acquisition only. It entered the margarine business only because of a wartime
emergency, and then through a joint venture with a leading margarine producer.
Reckitts, with its well-established research laboratory and its relatively strong
marketing organization, did diversify into bath cakes and window and lavatory
cleaners. 113 In drugs the contrast with American leaders is even more striking.
Of the British firms, only Burroughs Wellcome developed marketing and
research capabilities comparable to those of Parke-Davis, Sterling, Abbott,
Merck, American Home Products, and the other drug producers among the
American top two hundred. Even Glaxo Laboratories, a British pioneer in
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pharmaceuticals, relied on American processes to move into vitamins and other
products more complex than dried milk. 114 Not surprisingly, when Beechams,
Crosfields, Boots, and other British drug companies began to hire research
personnel, they often recruited them from Burroughs Wellcome. 1l5 After World
War II, when those firms and Glaxo began to produce and sell antibiotics and
other miracle drugs, Burroughs Wellcome may have been their model.

In the United States the leading food and consumer-chemical companies used
their research facilities during the interwar years to expand into industrial chem­
icals, where they became competitors of Du Pont, Union Carbide, Monsanto,
and others. Such inter-industry competition rarely appeared in Britain. There
only Distillers' Company, Ltd., began to exploit systematically the economies
of scope available in its yeast and industrial-alcohol business and thereby to
diversify into chemicals. To strengthen its rising position in the chemical
industry it set up a central research laboratory in 1930. Under the guidance of
H. M. Stanley the laboratory began to bring forth marketable products, partic­
ularly through its industrial-alcohol technology. Nevertheless, since that fed­
eration was still dominated by whiskey makers, the enterprise never developed
the organizational capabilities needed to develop and then to commercialize
these products effectively. Its chemical business remained unprofitable. Finally
in 1965 it sold nearly all of its chemical interests to British Petroleum (the
successor to Anglo-Iranian Oil), a firm which, like the American oil companies,
began to use the capabilities it had developed in petrochemicals during World
War II to move into a variety of oil-based and other chemicals. 116

Finally, during the interwar years there were no mergers in Britain compa­
rable to those carried out in the United States by large, integrated firms whose
product lines complemented one another so as to permit more intensive use of
combined marketing, distribution, and, to a lesser extent, production and
research personnel and facilities. There were no combinations similar to Stan­
dard Brands, General Foods, General Mills, Best Foods, and American Home
Products. In those American mergers a number of founding families, including
the Fleischmanns, Pillsburys, Washbums, and Wyeths, gave up operating con­
trol. The reluctance to lose family influence may have been a deterrent to
comparable consolidations in Britain.

PERISHABLE PRODUCTS

As in the United States, the meat processors were the only British producers
of perishable products (chilled and frozen meat, dairy and bakery products, and
beer) to make significant overseas investments. They made these investments,
however, in order to assure sources of supply rather than to expand markets,
and they did not diversify in the manner of their American counterparts.

Of the producers of dairy and bakery products (see Appendix B.1-B.4) all
but Cow & Gate were mass retailers. Like the meat-selling chain stores and
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Boots Pure Drug they had integrated backward into the production of some of
the goods sold in their stores; and they did so to assure a continuing high­
volume stock turn. United Dairies, a 1915 merger, was a federation of three
autonomous parts: a retail organization with 470 outlets in 1920 and 700 in
1930; several milk-condensing establishments and creameries; and a producer
of dairy equipment. 117 J. Lyons and Aerated Bread owned and operated tea­
blending establishments and producers of ice cream and other dairy products
in order to supply their chains of tea shops, restaurants, and in the case of
Lyons, hotels. 118 Allied Bakeries, a chain founded only in 1935, was by World
War II operating 28 bakeries for its 217 retail outlets concentrated in the London
and Glasgow metropolitan regions. Cow & Gate, the only dairy enterprise
without its own retailers, produced cream, ice cream, cheese, and other dairy
products, as well as baby foods. 119 All five companies appear to have been
managed in a personal way. There is little indication of the creation of hierar­
chies of the size of National Dairy and other comparable American firms. 120

The structure of the brewing industry changed little between the wars.
Except for the industry's largest firms, markets remained regional. Mergers
accounted for most of the turnovers; and mergers, as in the case of other
branded products, remained essentially alliances among nearby competitors.
Except for Guinness, the leading firms did not build sizable managerial hierar­
chies. Guinness continued to expand, building a major brewery in London. It
began operations there in 1938 and soon supplied 50% of the stout consumed
in Great Britain. Neither the brewers nor the bakeries and dairy companies
invested extensively in research. Nor did they, except for Guinness, move into
markets overseas. 121

The story of the British meatpackers has broader significance. They differed
from the American meatpackers in that from the beginning they were mass
retailers. During the 1880s, the innovators-Eastman's, Ltd., and Nelson­
had acquired their own refrigerated ships, storage facilities at seaports and at
depots in the interior, and packing plants in Argentina. 122 So too did the British­
owned, British-managed, and Argentine-incorporated River Plate Fresh Meat
Company, which, after its formation in 1883, built a network of retail stores in
Britain with the necessary distribution facilities. W. & R. Fletcher was a com­
parable retailer that processed and shipped Australian meat, primarily lamb. 123

As the meat trade grew rapidly, two specialists in the transportation and storage
of perishable foods, Union Cold Storage and International Cold Storage, which
were established to serve Britain's rich domestic market for perishable foods,
rapidly expanded their facilities and activities. By utilizing the economies of
scope they provided services as cheaply and efficiently as the retailers could
on their own. In so doing, they encouraged Eastman's and Nelson to sell off
their own transport and storage facilities. 124

These British meat processors and distributors continued to be personally
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managed (nonhierarchical) enterprises until they were challenged by the first
movers in the American meat trade just before World War I. The American
firms, no longer able to supply both American and trans-Atlantic markets with
meat processed in the United States, decided to enter South America in order
to supply their overseas demand. Swift led the way, purchasing a plant in central
Argentina and then one in Uruguay and a third in Patagonia. In 1909 it joined
with Armour to operate another plant. Schwartzchild & Sulzberger (Wilson &
Company after 1917) and Morris soon followed. Then in 1914 Armour built the
largest and most modem processing plant in South America. 125

Quickly these American firms dominated the Anglo-Argentine meat trade.
By 1910 they were already exporting 42% of the beef shipped from Argentina
and Uruguay to Britain. By 1914 the figure was 63.3% (and that was before
the completion of the Armour plant). 126 Swift became the leading producer in
South America, shipping more than 1.0 million "quarters" in 1917, as compared
with the combined output of 960,000 for the two largest British companies. 127

As output increased and prices declined (even under wartime conditions), the
London Times reported that American firms remained profitable, while British
and Argentine companies were incurring "heavy losses. "128

After attempts to set up a profit pool failed (the Americans demanded too
much), the British firms turned to merger and rationalization as an answer. In
March 1914, Nelson and the River Plate Fresh Meat Company joined to form
the British & Argentine Meat Company. 129 In this case, merger became more
than just an alliance. Administrative centralization and rationalization did follow
legal consolidation. After the two firms consolidated their production facilities
and sales forces and revamped their retail stores (1,000 such stores came from
Nelson and 440 from the River Plate Company), profits soon replaced losses,
despite continuing investment by American firms in facilities in South America.
The merged enterprise's share of exports from that continent rose from 15.0%
in 1915 to 27.4% in 1917. 130

Further merger came at the end of the war. When it came, it brought into
being a single, integrated giant. The managers of that merger were the Vestey
brothers, William and Edmund, the founders of the Union Cold Storage Com­
pany. In 1911 they had formed the Blue Star Line, acquiring a fleet of five
refrigerated ships. In 1910 they had obtained W. & R. Fletcher, the integrated
Australian and New Zealand meatpackers with retailing outlets in Britain. Then
in 1916 the Vesteys had established a packing house in Argentina. In August
1920 they took control of Eastman's and then of two smaller firms (Argentina
Meat and]. H. Dewhurst). Finally in 1923 they acquired the British & Argentine
Meat Company. Again centralization and rationalization followed. That merger
made Union Cold Storage the largest meat retailer in the world. Controlling
one-third of the refrigerated storage capacity in Britain and two-thirds of the
multiple-shop outlets selling fresh or frozen meat, it accounted for 20% of all
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meat imported into Britain. As the world's third largest meatpacking company,
behind only Swift and Armour, it became as powerful a representative in its
global meatpacking oligopoly as the British representatives in oil, rubber, rayon,
metal containers, steel tubes, motorcycles, cables, phonographs (and records),
and chemicals were in their oligopolies. 131

Union Cold Storage, however, continued to differ from its American coun­
terparts. In the first place, it was more centralized, more integrated, and less
diversified. It owned ranches and continued to operate-though not to
expand-the retail outlets that had come with the acquired companies. It made
far less effort than Armour and Swift to exploit by-products such as fertilizers,
glue, leather, and dairy products. It remained much more family-managed than
any of the American companies, including Swift. As late as the 1970s two
Vesteys, a grandson of one of the founders and a great-grandson of another,
managed their worldwide business from the same "nondescript office in Lon­
don's Smithfield Market" near the Thames that their forebears had occupied.
In that office, Business Week reported, they "divide the responsibilities of
empire and have half a dozen special managers reporting to them. "132

UNILEVER: FROM PERSONAL TO COLLECTIVE MANAGEMENT

In the 1930s Unilever was a British giant, the largest industrial enterprise in
the nation in terms of its work force and of the market value of its shares. 133
Its history, including that of its predecessor, Lever Brothers, concludes not
only this section on branded, packaged products but also the British experience
as a whole. The story of the company's growth through acquisition and merger,
of its governance through federation, and of its transformation from a personally
to a collectively administered enterprise reveals more about the evolution of
the modem industrial enterprise in Britain than do the histories of any of the
other large British firms (Table 20). Imperial Chemical Industries and Anglo­
Persian Oil looked to American models in building their administrative organi­
zations, while both Imperial Tobacco and Distillers' Company remained feder­
ations until well after World War II.

Until 1921 William Hesketh Lever individually made the critical decisions at
Lever Brothers, the soapmaking enterprise that he had founded with his
brother James in the 1880s. His success in mass-producing, packaging,
branding, and advertising soap, and in recruiting a sizable managerial staff, made
him the British industry's foremost first mover. The largest soapmaker at
home, he moved abroad with much greater alacrity than his competitors,
becoming a major producer first in Europe (where his competitors were Schicht
and a little later Henkel) and then in the United States (where they were Procter
& Gamble and later Colgate-Palmolive-Peet).134 To assure supplies to his
growing industrial empire, Lever began to look overseas for sources of copra,
palm oil, and palm kernels. In 1905 he purchased coconut plantations in the
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Solomon Islands in the southwest Pacific, and in 1911 he obtained large conces­
sions in the Belgian Congo. In 1910, to assure a more certain supply from
Nigeria and nearby areas, the company purchased William B. MacIver and
Company, a leading West African trading company, and later obtained other
trading companies in that region. 135

At home Lever took the lead in unifying the industry under the roof of a
single holding company. In 1906 he proposed a federation within which each
firm would "conduct its own affairs as at present" but would be controlled by a
central body "consisting of representatives of the constituent companies"
according "to the pro rata interest each bears to the whole. "136 He made this
proposal because the industry's Soap Makers' Association had been unable to
control price and output as competition intensified. Consummation of the
merger was thwarted, however, by a massive outcry against the proposed
"soap trust" by the press, headed by the Daily Mail.

Nevertheless, Lever accomplished his goal in a piecemeal manner. Between
1910 and 1920, largely through exchange of stock, he acquired nearly all of his
major rivals. Of these the most important were the Lancashire firms ofJoseph
Crosfield and William Gossage & Sons, both obtained in 1919, and John Knight
of London, acquired in 1920. 137 Crosfield had been Lever Brothers' most effec­
tive competitor because it had developed the materials end of the business,
producing caustic soda and other chemicals, and because it was able to acquire
from Henkel, the German pioneer, processes for producing soap powders
chemically. 138 The "Associated Companies," as the constituent companies were
termed, retained their legal and administrative autonomy. In addition to the
acquisition of competitors, William Lever, in a fit of optimistic enthusiasm during
the brief period of postwar prosperity in 1919 and early 1920, obtained control
of the Niger Company, the largest commercial enterprise in Nigeria; invested
in the Philippine Refining Corporation; invested also in the Sanitas Disinfectant
Company, a soapmaking concern in India; and founded a soapmaking company
in Nigeria and another in the Congo. At the same time Lever personally pur­
chased a fleet of Scottish trawlers and a chain of fish shops which he later sold
to Lever Brothers. 139

Although Lever, like other British entrepreneurs, continued to administer
the enterprise personally, he enlarged his managerial staff from the 1890s on,
thus developing what I have called an entrepreneurial enterprise. His board of
directors increased from four to eight in 1897, and by 1917 it included fifteen
full-time salaried managers, in addition to Lever and his son, W. Hulme Lever,
who was Acting Chairman and head of the Finance Committee, and a nephew,
J. Littleton. 140 A memorandum, compiled in 1917 in response to a call from the
chairman for each of the board members to define his duties, indicates the ad
hoc growth of the orga.nization. Some members carried out specific functional
duties. These included the directors in charge of finance, of purchasing, real
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estate, traffic, and legal matters. Another director handled domestic sales,
another exports, and still another overseas operations. Others, however, had
a wide variety of responsibilities, including oversight of one or more of the
Associated Companies. Moreover, the directors rarely met as a board, except
to transact "purely formal and legal business." But they did meet informally as
the Policy Committee, where other executives who were not directors were
brought in for discussion and advice. In addition, Hulme Lever's Finance Com­
mittee, formed in 1915, reviewed and allocated capital expenditures.

Nevertheless, it was William Lever (Lord Leverhume after 1917) who set
policy and single-handedly made the top-level decisions. He corresponded
directly with local managing directors or chairmen. On capital expenditures,
D. K. Fieldhouse notes, "he almost certainly took all the final decisions," often
deliberately allowing a committee to be "in ignorance of what he was doing. "141

It was Lever's uninhibited and misdirected postwar expansion and the com­
pany's resulting financial crisis during the collapse of the postwar boom in the
summer of 1920 that led, in Fieldhouse's words, to a shift "from personal to
collective management. "142 First came the formation in January 1921 of the
Special Committee, consisting of four members-the two Levers and the other
two most experienced and trusted directors. The four were soon joined by
Francis D'Arcy Cooper, a member of the accounting firm of Cooper Brothers,
which had long served Lever Brothers. His appointment had been insisted upon
by the holders of debenture (nonvoting) stock. The committee's initial purpose
was, as Fieldhouse notes, "to insure that Lever acted only on proper advice
and after mature consideration; and he seems to have accepted the new situa­
tion generously and fully. "143 From then on, all decisions were made collectively.
This shift in management was further emphasized, indeed symbolized, by the
transfer of the company's headquarters from Port Sunlight, its original and still
its largest factory, to London.

After the Special Committee took command, it made _further organizational
changes. In 1923, in order to institute a modicum of control over the federation's
many operating units, the committee placed each under a Group Board (later
known as a Control Group), defined by product lines. There were boards for
soap, margarine, oil cake, and apparently for the by-products. In the next year
the group boards' export and overseas activities were removed from their
jurisdiction and were consolidated under an export director and an export con­
trol group, thus leaving the existing control groups to oversee exclusively the
production and distribution of their products within Great Britain.

William Lever's death in 1925 completed the transformation. His son Hulme,
preferring not to take on the responsibilities involved, declined the chairmanship
and took the title of governor. D'Arcy Cooper became the chairman. The Special
Committee continued to be the top decision-making body (comparable to the
executive committee in an American company). The board itself, after each
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weekly formal meeting, transformed itself into the Managing Directors' Con­
ference, later the Directors' Conference, to advise the Special Committee in
much the same way as the Policy Committee had done earlier. Two major new
committees were established in May 1925-the Capital Expenditure Com­
mittee to handle the work carried out earlier by the Finance Committee, and
the Sales Executive Committee, formed in an attempt to rationalize marketing
operations. In 1926 the need for better coordination and control abroad led to
the formation of the Overseas Committee. It included three directors who had
been individually responsible for three different overseas areas. They met daily
in the Overseas Committee, making their decisions collectively. That com­
mittee took over the functions of the Export Control Board. In this way all
foreign operations were brought under a single controlling office. At the same
time the Special Committee strengthened the Control Groups responsible for
major product lines in the domestic market. 144 In this ad hoc, evolutionary
manner Lever Brothers had by 1926 acquired an administrative structure that
was a variance on the multidivisional form. It had its corporate office, its small
top committee of general executives, its corporate staff, and its domestic­
product and international-area divisions.

Nevertheless, the coming of a systematically defined corporate office did not
in itself bring the much-needed rationalization of personnel and facilities.
Lever's purchasing department cooperated and assisted the purchasing depart­
ments of the Associated Companies. A new transport department began to
provide services for operating units desiring them. Other staff offices did much
the same. 145 But the Control Group boards did little to rationalize facilities or
to reshape the staffing of the many members of the Associated Companies in
the Lever family. Costs remained high; market share declined. The continuing
loss of market share emphasized the need for further reorganization. In 1921
the Lever group enjoyed 70% to 75% of the domestic soap market. But the
Co-operative Wholesale Societies (English and Scottish) were rapidly increasing
their market shares. British Oil & Cake Mills, a combination of processors of
vegetable oil, had begun to produce its New Pin brand of soap. And by 1926
the American company, Colgate-Palmolive-Peet, was producing the largest­
selling toilet soap in Britain. Therefore, by 1930 Lever's share had dropped to
60%, and it probably would have dropped further if Lever had not acquired
British Oil & Cake Mills in 1925. Lever's margarine business, into which the
company had moved in late 1914 largely at the request of the government when
the war threatened to reduce imports from Europe, was barely making
expenses. In 1925 and 1926 the dividends on ordinary (common) shares were
not paid. 146

The difficulty, all agreed, was the long-established, federated system of oper­
ations. The corporate office had developed effective techniques to monitor,
plan, and allocate resources for the federation as a whole, but the Associated
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Companies had their own legal and administrative autonomy and indeed con­
trolled autonomous subsidiaries of their own. In fact, Lever Brothers in Great
Britain alone had forty-nine different manufacturing companies maintaining
forty-eight separate sales organizations. 147 Few disputed Chainnan Cooper's
claim that rationalization of overlapping marketing and distribution facilities and
personnel could save two pounds sterling per ton in soap-distribution costs
alone. Yet Cooper and his colleagues hesitated to alter radically the established,
federated organization. As Charles Wilson puts it: "The late Chainnan's ghost
still walked. "148

William Lever had long had a powerful commitment to what Arthur Cham­
berlain at the time of the Nobel reorganization called "the inherited and accepted
notions of British industrial management." Lever explicitly distrusted and
opposed rationalization, particularly when it required shutting down plants. His
goal was "healthy," not "frenzied," competition between the Associated Com­
panies of the Lever "family." "In the family the only competition is novelty and
quality, " he wrote in 1923. And he added, "I want us all to compete strenuously
on everything but price," the "competition of efficiency being our aim and
desire. " The problem was how to coordinate such "friendly rivalry, " particularly
between the largest members of the "family"-Lever, Crosfields, and Gos­
sage-which continued to compete vigorously at home and abroad.

It was primarily to control such intergroup competition that the Group Boards
were set up in 1923 and the Export Control Board in 1924. In a further attempt
to provide central control the Special Committee fonned the Sales Executive
Committee in 1925. It was "to be responsible to the Board for sales policy of
the soap companies in the Family," so that the companies could "concentrate
as little as possible on fighting each other and as much as possible on fighting
outsiders." In August 1928 the company fonned United Exporters, Ltd., to
further carry out the same policies abroad. But, for all their exhortations, these
boards and committees accomplished little. 149

It required the merger of Lever Brothers and the Dutch finn Margarine Unie
in 1929-the largest international merger carried out before World War II-to
clear the way for rationalization within Lever Brothers. Margarine Unie was
the dominant producer of margarine in Britain. It was itself a 1927 merger of
the leading Dutch margarine makers and the British companies they had come
to control, and it had been joined by the Schicht and Centra groups, the leading
soap and margarine makers of eastern Europe. Long before this, the two
Continental first movers-the Dutch firms of Van den Bergh andlurgens-had
entered the British margarine market, the world's largest, where they pur­
chased control of the leading British retail grocery chains, which sold tea, bacon,
butter, and margarine (see Chapter 13). In 1912 Van den Bergh consolidated its
purchases into Meadows Dairy, which in 1916 took over the management of
Van den Bergh's other large holding, Pearks Dairies. Before the war Jurgens
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obtained comparable chains, of which Shepherd's Dairy was the largest. Then
in 1919 Jurgens acquired full control of one of Britain's most successful grocery
chains, Home & Colonial Stores. In 1924 that firm, in turn, took over Maypole
Dairy, a large and aggressive chain that had become a major margarine producer
and had purchased land and other properties in West Africa. Finally, in 1926
Van den Bergh obtained control of the renowned grocery and tea company,
Thomas Lipton, Ltd. 150 By then the two Dutch companies controlled six of the
eight largest grocery chains in Britain. 151 Once the two Dutch giants had con­
solidated into Margarine Unie in September 1927 and been joined by Schicht
and Centra a year later, the new margarine colossus began a massive rational­
ization throughout Europe.

As part of this restructuring Margarine Unie approached Lever Brothers late
in 1928 to find, in Charles Wilson's words, "a device for enabling Lever Brothers
and the Unie to keep out of each other's way." The goal of the negotiations was
to have Lever tum over its margarine enterprises to Margarine Unie and the
latter to tum over its soapmaking companies to Lever. The allocation of these
properties, however, became too complex to sort out, particularly when it
concerned those whose role in the production of soap or margarine was less
direct, such as the cake and oil-milling processors. Moreover, D'Arcy Cooper
was convinced that the edible fats had a more profitable long-term future than
soap. In the end, merger seemed the best solution, even though, because of
its international scope, it presented complex legal as well as administrative
challenges. The new giant that came into being in 1929 took the name Uni­
lever. 152

The legal problems were solved through a complicated arrangement of joint
governing boards and intricate dividend allocations, described in Charles Wil­
son's history of Unilever. 153 The administrative challenge was met, first, by
selling off retail activities and, secondly, by folding Margarine Unie's operations
into Lever's existing administrative structure. By the first action, Unilever
became a manufacturing enterprise only, as Lever Brothers had been. The
holdings in Maypole, Lipton, and Meadows/Pearks (acquired earlier by the
Dutch first movers) were taken over by Home & Colonial Stores. Then
the shares that Unilever held in Home & Colonial began to be sold off. These
enterprises continued to be operated autonomously under the Home & Colonial
Stores umbrella, and a new firm, Allied Suppliers, was created to provide many
of their basic supplies. Allied Suppliers remained primarily a purchasing orga­
nization, but it soon had its own plants for grinding coffee, blending tea and
butter, and packaging flour, cereal, and jam. 154 In this way the merger permitted
a division by administrative fiat between mass production and mass retailing in
the British food industry, similar to that which had occurred without fiat in the
United States. In both cases the manufacturing enterprises took over the
wholesaling (but not retailing) of volume-produced products, and the retailers
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took over the wholesaling (and in only a few cases the manufacturing) of goods
whose production offered few cost advantages of scale.

With retailing removed, administrative centralization became less difficult.
D'Arcy Cooper, clearly a talented, tactful, and thoughtful manager, was able to
convince the new European directors to bring their administrative organization
into that of Lever. The Special Committee at first included two British and two
Continental members. The numbers were soon increased to four and four.
London became the headquarters. A new and impressive Unilever House was
built at the site of Lever Brothers' existing corporate offices in Blackfriars. The
board meetings, which at first were held alternately in London and Rotterdam,
were by 1931 held regularly in London. The meetings were followed by the
informal Directors' Conference, which acted "as a center for dissemination of
information and the exchange of opinions. " It also acquired a more formal func­
tion, that of allocating capital expenditures, which had been carried out earlier
by the Finance Committee. In the corporate office the service and advisory
staffs were enlarged, as was the number of advisory committees. For Great
Britain, operations were grouped by product-soap, margarine, oil mills, and
foods-each headed now by the Group Executive (the new name for the older
Control Group). Three comparable executive bodies supervised business
abroad-the Continental Committee for Europe (with its headquarters in Rot­
terdam), the Overseas Committee, and the United Mrica Company for activi­
ties on that continent. Below this superstructure were the managements of the
many local companies.

The most important adjustment of this structure came in July 1933 after the
Directors' Conference decided that the members of the Special Committee who
also served on the Continental and Overseas Committees should "withdraw
from the daily management of these committees" and, with the other members
of the Special Committee, should concentrate on overall monitoring, planning,
and resource allocation. The board members who remained on the Overseas
Committee, and a little later those who remained on the Continental Com­
mittee, were no longer to make their decisions collectively. 155 Instead, each of
these directors would become responsible for monitoring and coordinating the
operating companies in a specified territorial region. By World War II such
directors, whose number had been increased to eight, were known as Contact
Directors. And with the end of World War II the office of Western European
Management, with headquarters in Rotterdam, was established to take the
place of the Continental Committee.

Except for the alterations having to do with Contact Directors and the for­
mation of the Western European Management, the structure of Unilever
remained relatively unchanged after 1932. In 1946 an organization chart,
together with a page of explanatory notes, was distributed to the company's
executives (see Figure 10). This chart shows clearly that Unilever, one of
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Britain's most successful multinational giants, had come to be managed through
a multidivisional structure, with a corporate office of general and staff execu­
tives, with product divisions for its domestic (British) markets, and with geo­
graphical divisions for its markets overseas.

The administrative reorganization finally brought much-needed rationaliza­
tion. At all levels of the Lever organization the merger helped to break down
resistance to reshaping the long-established patterns of small-scale manage­
ment at the operating level. The new European members of the Special Com­
mittee (including Georg Schicht and Sidney Van den Bergh) had been deeply
involved in rationalizing the European margarine trade after the formation of
Margarine Unie in 1927. The way in which they shut down obsolete plants,
concentrated production in reconstructed, modernized, and often new plants,
and consolidated sales forces, purchasing organizations, and transport and
storage networks is described in Charles Wilson's history of Unilever. The
1929 merger of Lever and Margarine Vnie was followed by a comparable ration­
alization of a large part of the European soap industry by reshaping and com­
bining the Lever, Schicht, and Centra soapmaking and distributing enterprises.
On the Continent the pressure to rationalize had already increased because the
German rival, Henkel, was making a rapid recovery in the European market.

These actions, with the continuing loss of market share in the British soap
market, set the stage for reorganizing Lever's federation of soapmakers in
Britain. The competition from Colgate-Palmolive-Peet and the Co-operative
Wholesale Society broadened in 1930 when Procter & Gamble, intent on
exploiting Unilever's weaknesses in that market, purchased a small independent
soapmaker, Thomas Hedley & Sons of Newcastle. Vnilever's soap rationaliza­
tion began after what amounted to an ultimatum by the senior director of the
Soap Executive Committee at a managers' conference in 1931. Many of the
individual firms, including Gossage, were liquidated. Facilities and personnel in
production and distribution were consolidated or otherwise reshaped, and their
numbers were reduced. Again Wilson gives the details. 156 This process took
even more time than did the changes on the Continent. By 1935, however, the
goals of 1931 were on their way to being met. Even so, the changes were not
so extensive as those that usually followed American mergers. For example,
such long-established enterprises as Crosfield and Hudson & Knight retained
much of their autonomy. Only in 1945 were agreements made between Cros­
field and other Lever companies for more reciprocal production and distribution
of each other's products. It was not until 1964 that Crosfield was finally incor­
porated into Vnilever's legal and administrative structure. 157

The reorganization of Unilever's British soap business came just in time.
Procter & Gamble, which had completed a new state-of-the-art factory in
Britain in 1933, used its competitive capabilities in production and marketing to
increase its market share from 1.5% in 1930 to 15% in 1935. Unilever's orga-
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nizational changes permitted it to halt the inroads from the Co-operative Whole­
sale Society and apparently from Colgate-Palmolive-Peet. Although it still con­
tinued to lose share to Procter & Gamble, output and profit margins increased
in a most satisfactory manner. 158 At the same time the company warded off
Henkel's continuing challenge on the Continent. Its American soapmaking sub­
sidiary, under the able leadership of Francis A. Countway, continued to compete
vigorously with the two American leaders in the United States market. Outside
of the United States and Europe, Unilever remained for several decades the
dominant producer of soap, only being pressed here and there by Procter &
Gamble and Colgate-Palmolive-Peet. 159

This history of Lever Brothers and then Unilever during the interwar years
tells much about British industrial management and industrial organization.
First, organizational change in large British industries was not a carefully
planned process, but rather the result of ad hoc responses to immediate needs.
Even when the Lever enterprise was becoming managerial and its leadership
collective, few if any studies or reports on organizational matters were made,
comparable to those made by Du Pont, General Motors, or even ICI and its
predecessor Nobel Industries. Until the merger with Margarine Dnie, organi­
zational changes were reactive. They were responses to immediate needs for
financial and administrative control. The 1929 merger that presented the oppor­
tunity for major structural change was itself a response to overproduction in
margarine, especially abroad. Its consummation, in tum, encouraged and indeed
may have made possible the reorganization of the enterprise's soapmaking and
distributing activities, which was necessary to meet the competitive threats
from three other global soapmakers, two American and one German. In all
these changes Lever management reacted in much the same ad hoc way as did
Standard Oil (New Jersey) in its reorganization during the same years (I have
described this in Strategy and Structure). In neither case was there detailed or
serious discussion about organization qua organization. 160 And what was true
of Lever was true of nearly all the other British industrial enterprises. The
review of organizational needs and options that was made in 1919 by Explosives
Trades (the early name of Nobel Industries) was very much the exception.

This lack of attention to corporate structure reflects a second characteristic
of British enterprise. The Lever story emphasizes once again that the British
preference for personal management led to a reliance on federations of rela­
tively small enterprises rather than to the rationalizing of facilities and personnel
of constituent companies in a single, centralized operating organization. By 1948
such federations, originally created as devices to control price and output (a
legal cartel), which had all but disappeared in the United States after the tum­
of-the-century merger movement, were a standard means of organizing even
the largest of British industrial enterprises. Neither Imperial Tobacco nor Dis­
tillers' Company made any significant move to centralize and rationalize its
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operations until the 1960s, nor did the comparable alliances between industry
leaders, such as Cadbury and Fry, Huntley and Palmer, and Tate and Lyle. The
continuing hesitancy of the Lever management to undertake a drastic reshaping
of its federation attests to that commitment.

Third, Unilever's story demonstrates that the reshaping and modernizing of
an industry did require, as Sir Eric Geddes said of the textile industry, a "strong
organization to take over control." The success of enterprises in soap, chemi­
cals, and metal containers, and the failure of the cooperative efforts of individual
companies, banks, and the government in steel and shipbuilding, suggest that
the only type of organization capable of carrying out such a reorganization was
the modem industrial enterprise. In Britain its formation was held back by the
federations, entrenched in many industries, that were based on a continuing
commitment to the ways of personal management.

Implications of the British Experience

As the story of Lever Brothers reflects the broader history of branded, pack­
aged products, so the collective history of those industries-industries in which
British enterprises continued to be the most successful-reflect the larger
British experience from the 1880s until World War II. The ability to continue
to compete in soap and meatpacking required the creation of an organizational
structure and the development of organizational capabilities comparable to those
of foreign competitors. Where the challenges in the British market were less
direct-as was the case in whiskey, beer, cigarettes, chocolate, biscuits, pre­
serves, sugar, confectionery, and other branded food products-enterprises
managed in a personal manner were able to remain profitable at home and even
to develop businesses abroad. They could do so, however, only in markets
where they were not directly challenged by modern industrial enterprises of
other countries. Nor did they expand overseas on the scale of the managerial
American food and consumer-chemical companies, or even on the scale of the
pre-1914 Lever Brothers, the enterprise which had the largest managerial staff
in these industries.

These British producers of branded, packaged products did not expand by
aggressively moving into related product lines. They did not use their distri­
bution capabilities to take on new products in the manner of their American
counterparts. British firms rarely merged in the manner of General Mills and
General Foods to make use of complementary facilities and skills. Moreover,
these British firms did not invest in research that might have developed prod­
ucts using the same raw materials and production processes. Whereas Procter
& Gamble developed Crisco and other cooking oils before World War I, Lever
Brothers moved into margarine only under pressure from the government
during the war. In the interwar years it remained far behind Procter & Gamble
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and Henkel in the development of detergents and other nonsoap cleansers.
Lever's diversification into trawlers and fish shops resulted from the unplanned,
personal decisions of William Lever. Nor did the British food, soap, and paint
companies diversify into chemicals and other nonfood products in the manner
of American firms. On the other hand, the few firms that did make important
investments in research, such as leI, Burroughs Wellcome, and Dunlop, did
begin to develop a broader line of products. They remained the exceptions,
however. Therefore the American pattern of large firms competing in several
different industries through different sets of companies began to be seen in
Britain only after World War II.

The continuing failure to make such investments and to recruit and train the
necessary managerial staffs may reflect differences between the basic goals of
British and American enterprises, or, more properly, between enterprises man­
aged personally or by families and those administered by salaried managers. In
American managerial firms the basic goals appear to have been long-term profit
and growth. Growth ensured increased assets for large investors, including
founding families. Growth also ensured long-term income and long-term tenure
for managers and, in many cases, for workers. In Britain the goal for family
firms appears to have been to provide a steady flow of cash to owners-owners
who were also managers. On the other hand, the published histories of ICI,
Unilever, and British Petroleum indicate that for the relatively few British
managerial firms the goal became, as it was for such American companies, long­
term growth of assets financed through retained earnings.

Much more research needs to be done on this subject, bu~ there is a good
deal of evidence to support the view that in Britain a large and stable income
for the family was more of an incentive than the long-term growth of the firm.
For one thing, in the years before World War I the pay-out in dividends appears
to have been much greater in British than in American firms, with the ratio of
dividends to earnings running as high as 80% or even 90%.161 Mter the war, if
such companies in the automobile and other industries wished to expand facili­
ties, they chose to raise new funds by issuing nonvoting preferred stock or
debentures, rather than to use retained earnings. Courtaulds and to a lesser
extent Pilkington chose to pay dividends rather than to reinvest in research and
development. These and other family firms were reluctant to recruit nonfamily
managers and even slower to bring such salaried executives into top manage­
ment. At the same time, they were much more willing than American firms to
let skilled workers take over the functions of lower-level managers.

All of these characteristics help to account for the failure of many British
firms to maintain up-to-date facilities and to reinvest in product and process
development. They also help to account for the failure of those companies to
sharpen product-specific managerial and technical skills in the functional depart­
ments' as well as the capabilities of monitoring, planning, and resource alloca-
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tion in the top corporate office. The failure to develop such organizational
abilities, in tum, explains at least partially the inability of enterprises and the
industries in which they operated to compete for market share abroad and even
at home, or to move into more profitable related industries. Attempts by firms
to maintain market power solely through the use of patents, advertising, cartel
arrangements, and mergers were doomed to failure once they were challenged
by enterprises that had made investments and developed capabilities. British
entrepreneurs had the patents. They had access to advertising agencies. They
had created enforceable cartels in the form of holding companies. They had
much closer ties with and access to British financial institutions, government
bureaus, and Parliament than did American and German competitors producing
and selling in British markets. In a number of basic industries they enjoyed
every source of market power against these competitors, except the capability
to compete. Thus British entrepreneurs lost out in many of the most dynamic
new industries of the Second Industrial Revolution.

On the other hand, those few entrepreneurs who did make the investment
in new production machinery and product-specific marketing personnel and
facilities and who also recruited managerial teams-as they did in glass, explo­
sives, rayon, rubber, and soap-became effective competitors at home and
took their place in the rising global oligopolies. Of even more significance,
British enterprises that became successful later challengers to first movers in
existing oligopolies did so by making comparable investments, as they did
in petroleum, metal containers, steel tubes, motorcycles, cables, radios, in
selected industrial chemicals (particularly after the formation of leI), and in
meatpacking. They also did so, but to a lesser extent, in automobiles and
electrical equipment; there they remained less effective challengers because
the founding entrepreneurs recruited fewer middle managers, because they
continued to manage personally from the top, and because they invested less
in research. In both industries the development of new products and processes
continued to be carried on primarily in the United States and Germany.

The industries in which entrepreneurs did make the three-pronged invest­
ment and did develop organizational capabilities had relatively little need to
seek the assistance of financial institutions and government bureaus. In these
industries banks rarely played any significant role. Except for oil, the initial
investment came from the founding families and local sources. In oil the
government gave financial support to Anglo-Persian in response to an imme­
diate military need for its product. Nevertheless, the government's part in
making both short-term operating decisions and long-term strategic decisions
at Anglo-Persian remained minimal. In the more fragmented industries, such
as textiles and steel, the role of government officials and bankers was far
more significant. There, however, the privileged access to outside support
provided little help in maintaining the profits and performance of the enter-
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took over the wholesaling (and in only a few cases the manufacturing) of goods
whose production offered few cost advantages of scale.

With retailing removed, administrative centralization became less difficult.
D'Arcy Cooper, clearly a talented, tactful, and thoughtful manager, was able to
convince the new European directors to bring their administrative organization
into that of Lever. The Special Committee at first included two British and two
Continental members. The numbers were soon increased to four and four.
London became the headquarters. A new and impressive Unilever House was
built at the site of Lever Brothers' existing corporate offices in Blackfriars. The
board meetings, which at first were held alternately in London and Rotterdam,
were by 1931 held regularly in London. The meetings were followed by the
informal Directors' Conference, which acted "as a center for dissemination of
information and the exchange of opinions. " It also acquired a more formal func­
tion, that of allocating capital expenditures, which had been carried out earlier
by the Finance Committee. In the corporate office the service and advisory
staffs were enlarged, as was the number of advisory committees. For Great
Britain, operations were grouped by product-soap, margarine, oil mills, and
foods-each headed now by the Group Executive (the new name for the older
Control Group). Three comparable executive bodies supervised business
abroad-the Continental Committee for Europe (with its headquarters in Rot­
terdam), the Overseas Committee, and the United Mrica Company for activi­
ties on that continent. Below this superstructure were the managements of the
many local companies.

The most important adjustment of this structure came in July 1933 after the
Directors' Conference decided that the members of the Special Committee who
also served on the Continental and Overseas Committees should "withdraw
from the daily management of these committees" and, with the other members
of the Special Committee, should concentrate on overall monitoring, planning,
and resource allocation. The board members who remained on the Overseas
Committee, and a little later those who remained on the Continental Com­
mittee, were no longer to make their decisions collectively. 155 Instead, each of
these directors would become responsible for monitoring and coordinating the
operating companies in a specified territorial region. By World War II such
directors, whose number had been increased to eight, were known as Contact
Directors. And with the end of World War II the office of Western European
Management, with headquarters in Rotterdam, was established to take the
place of the Continental Committee.

Except for the alterations having to do with Contact Directors and the for­
mation of the Western European Management, the structure of Unilever
remained relatively unchanged after 1932. In 1946 an organization chart,
together with a page of explanatory notes, was distributed to the company's
executives (see Figure 10). This chart shows clearly that Unilever, one of
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Germany:
Cooperative Managerial Capitalism

The collective histories of the largest manufacturing companies in Germany
provide a third perspective-a final point of triangulation-in mapping the evo­
lution of the modem industrial enterprise from its beginnings in the 1880s to
the 1940s. This third set of collective histories is based on a neutral sample
similar to those used for the United States and Britain-the two hundred largest
manufacturing enterprises in roughly the same years; that is, at the time of
World War I, at the end of the 1920s, and at the beginning of the post-World
War II era. These histories are presented in much the same way as they were
for the United States and Britain. They are told industry by industry, first for
the period before World War I and then for the interwar years.

The German experience revealed by the collective industry-by-industry his­
tories is closer to that of the United States than to that of Britain. In Germany
as in the United States, but much more than in Britain, entrepreneurs did make
the investment in production facilities and personnel large enough to exploit the
economies of scale and scope, did build the product-specific international mar­
keting and distribution facilities, and did recruit the essential managerial hier­
archies. In Germany, again as in the United States, but much more than in
Britain, the founding entrepreneurs soon shared top management with the
senior managers they recruited. Therefore in Germany, as in the United States,
salaried managers with little or no equity in the enterprises for which they
worked participated in making decisions concerning current production and
distribution, as well as in planning and allocating resources for future production
and distribution. And because German entrepreneurs were so often the first in
Europe to make the three-pronged investment in manufacturing, marketing,
and management essential to exploit fully the economies of scale and scope,
they became first movers in many of the new capital-intensive industries, not
only in their homeland but in all of Europe. Moreover, because they soon
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developed effective organizational capabilities-in relation to both physical facil­
ities and human skills-they continued to grow in much the same manner as
American first movers. They expanded abroad; and, where their processes of
production and distribution permitted, they moved into related industries. As
in the United States, these capabilities provided a basic dynamic of industrial
capitalism.

A central theme of the following chapters on the German experience is that
the organizational capabilities of German firms gave them powerful advantages
in international competition. The creation of these capabilities was certainly one
reason why Germany so swiftly surpassed Britain to become Europe's leading
industrial nation. Equally important, their existence helps to explain why
German enterprises in these industries recovered so quickly after the 1914­
1924 decade of war and postwar crises. The inability of British, and also of
French, enterprises to take advantage of the opportunities created by German
competitive disadvantages during that decade, as well as the swift recovery of
the German firms in international markets after 1924, emphasize the critical
importance of organizational capabilities to the long-term performance of indus­
trial enterprises and of national industries and the national economy in which
they operated.

Although in both Germany and the United States the technologically
advanced, capital-intensive industries of the Second Industrial Revolution came
to be managed through a system of managerial capitalism and so were driven
by the same dynamics of growth, their collective experiences differed in signif­
icant ways.

While in the United States modern industrial enterprises appeared in about
equal numbers in producer-goods and consumer-goods industries (and in Britain
were more numerous in consumer goods), in Germany such enterprises were
concentrated in the production and distribution of producer's goods. Nearly
two-thirds of the 200 largest industrial companies in Germany were clustered
in metals, chemicals, and the three machinery groups (see Table 8). In 1913
these five industrial groups accounted for 127 or 63.5% of the 200 companies;
in 1929 for 111 or 55.5%; and in 1953 for 118 or 59.0%. Many of the firms in
other industries such as food (particularly sugar and vegetable oil), textiles,
paper, and stone, glass, and clay (listed in Appendixes C.1, C.2, and C.3) also
produced goods for further processing or for industrial use. Only a small number
made consumer goods for individuals and households, and of these nearly half
were regional breweries.

German investment in production also differed from that in the United States
and Britain in that the cost advantages of size rested as often on the exploitation
of economies of scope as on the utilization of those of scale. This was particularly
true of the chemical and heavy-machinery industries.

Another difference was that although German entrepreneurial and family
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firms recruited, trained, and promoted salaried managers in much the same
manner as their American counterparts, in some German industries family
control lasted longer than it did in the United States.

The greatest difference, however, came in interfirm and intrafirm relation­
ships.

Whereas in the United States the new, large, integrated managerial firms
competed aggressively for market share and profits, in Germany many of them
preferred to cooperate. Whereas in the United States the passage of the
Sherman Antitrust Act in 1890 and its enforcement by the federal courts
reflected a shared belief in the value of competition, in Germany the strong
support given to cartels and other interfirm agreements by the nation's courts
reflected a shared belief in the benefits of industrial cooperation. These beliefs
were also evident in the larger role played by trade associations in Germany
than in the United States. So too, German manufacturers, while remaining
unsympathetic to labor unions (like American managers), .paid much closer
attention to the needs and welfare of their working force than did most of their
American counterparts. Thus the cooperation that developed between and
within industrial firms can be considered as part of a larger system, whichjiirgen
Kocka and other historians of the German economy have termed "organized
capitalism. "

Part IV on the German experience rounds out my global overview of the
industries in which the modem industrial enterprise has clustered since its
beginnings in the 1880s. The term "global overview" seems justified because
until the 1930s Germany with the United States and Britain accounted for two­
thirds of the world's industrial output. Moreover, many of the leading enter­
prises in the other industrial nations appear in this study as competitors to
American, British, and German players in the global oligopolies.





• TEN •

The Foundations of Managerial Capitalism
in German Industry

Although in Germany the basic story of the beginnings and dynamic evolution
of the modem industrial enterprise is similar to that in the United States and
Britain, there were, of course, variations in its evolution; and these variations
reflected significant differences between the environment in which German
enterprises operated and those in which American and British enterprises
evolved.

Similarities and Differences

In Germany the modem industrial enterprise appeared quickly, as it did in the
United States, following the completion of the new transportation and com­
munication networks-networks that made possible a flow of goods and infor­
mation large enough to exploit the economies of scale and scope. The new
manufacturing enterprises continued to cluster in industries in which the tech­
nology of production provided the cost advantages of scale and scope, and in
these industries they coordinated the flow of goods through the processes of
production and distribution. But in other industries, where the technologies of
production failed to bring impressive cost advantages of scale and scope, it was
the new distributors-the full-line, full-service wholesalers and the new mass
retailers, including department stores, mail-order houses, and chains-that
began, as they did in the United States and Britain, to coordinate the flow of
materials through the processes of production and distribution.

Operating in a different environment, German industrial enterprises acquired
distinctive features that differentiated them from comparable enterprises in the
United States and Britain. Economic differences-those of markets, sources
of supply, and methods of finance-played a part in the differentiating process.
So did cultural differences, as reflected in "rules of the game" (legal or other-
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wise) and in educational systems. The most striking legal difference-the ability
to enforce cartels and other agreements between competitors in courts of law­
meant that German industrials had much less incentive to merge into industry­
wide holding companies. Instead, agreements as to price, output, and mar­
keting territories were enforced through looser and more temporary federa­
tions-conventions, syndicates, and communities of interest-legal devices
that were rarely used in Britain or the United States. And by the tum of the
century German universities and institutes, among the best in the world, were
ahead of their American counterparts in providing industrial enterprises with
technical and scientific knowledge and with skilled technicians and managers­
knowledge and skills central to the exploitation of the new technologies of the
Second Industrial Revolution.

In the economic realm the most important difference came in the financing
of enterprise. Differences in markets were important, too (differences in
sources of supply were less important in the long run), but the German financial
arrangements were especially distinctive. Self-financing remained the major
source of growth; in Germany, however, unlike Britain and the United States,
large multipurpose banks played a major role in providing funds for the initial
investment in the new, capital-intensive industries-investment that was
essential to achieve the economies of scale and scope. Such a role meant that
the representatives of banks sat on the boards of many enterprises and so
participated in top-level decisions more than was the case in either Britain or
the United States. In the United States, investment bankers first appeared on
boards of industrial firms during the tum-of-the-century merger movement. In
Britain, bankers rarely played a role until a firm or an industry became financially
distressed. Even in Germany, once the enterprise had made the tripartite
investment in production, distribution, and management and had developed its
organizational capabilities, bankers on boards became less influential. Never­
theless, the German industries in which banks played a significant part in an
enterprise's initial creation and growth provide the best and almost the only
examples of financial capitalism. Only in Germany did representatives of finan­
cial institutions help to shape top-level policy, particularly on resource alloca­
tion, over any extended period of time.

Two German Industrial Enterprises: Gebriider Stollwerck and
Accumulatoren-Fabrik AG

More complex and subtle distinctions between German and other industrial
enterprises (particularly Britain's) can be best suggested by examining two
enterprises in which neither bankers nor legalized cartels played a major role.
One of these is Gebriider Stollwerck, the chocolate maker, chosen because it
provides an excellent counterpart to Cadbury, that successful British family
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firm (see the beginning of Chapter 6). The other is Accumulatoren-Fabrik AG
(AFA), maker of electric batteries. It made the necessary investments in pro­
duction, distribution, and management in an industry where British entrepre­
neurs failed to do so, and before World War I it created a managerial hierarchy
that was far larger and much more systematically organized than that of any
industrial enterprise in Britain. In a very short time this firm and its American
counterpart squeezed their British competitors out of the world market and
even out of markets within Britain. The stories of Stollwerck and AFA effec­
tively illustrate the differences between the personal ways of British manage­
ment and the more impersonal, systematic, and professional ways of German
management.

Gebriider Stollwerck and Cadbury Brothers had similar beginnings. The
German firm was founded in Cologne in 1839; the British was established near
Birmingham in 1831. 1 The Cadbury sons who took over their father's firm built
their large factory-one that brought scale economies-in 1879. The Stoll­
wercks did the same in Cologne a year or two earlier. Both had comparable
working forces: the Birmingham factory employed 1,193 in 1889 and the Co­
logne works 1,500 in 1890. 2 Both families were prolific. Franz Stollwerck's five
sons took over the management of the firm and its continuing expansion just as
the next generation of Cadburys did.

Here the similarities end. The Stollwercks made a greater investment than
the Cadburys in distribution facilities and personnel. They recruited a larger
managerial team. As a result the German family firm developed organizational
capabilities that allowed it to expand abroad and to diversify into new markets
far more quickly and effectively than the Cadburys' family-managed enterprise.

During the 1870s and 1880s the Stollwercks paid very close attention to
marketing. The company's official historian emphasizes their appreciation of the
importance of marketing for the continued growth of the firm. They concen­
trated on packaging, particularly as a means to preserve the quality of their
perishable products, and on branding, with special attention to the design of
the package. They soon had a separate advertising department. Of even more
importance, they quickly created a network of branch sales offices in Europe
and the United States. These offices not only housed the sales forces that did
the marketing, but they also supervised some packaging and administered a
small number of retail stores that the company operated. As the history of the
company points out, the branches, besides increasing sales, provided the man­
agement at home and abroad with information on local tastes and demands.
Marketing expansion became "a pace-setter in the manufacturing and the engi­
neering."3 It led not only to the building of new plants at home and abroad and
the development of new products, but also to the establishment of the research
laboratory in 1884. All but one of that laboratory's four directors between 1884
and World War II had doctoral degrees in chemistry. 4
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Well before the tum of the century the international chocolate business began
to profit from a rapid expansion of demand. Whereas Cadbury's growth con­
tinued to come from enlarging its original factory, Stollwerck's came from
building new works to support its international marketing organization. In 1886
the company built a plant at Pressburg in Hungary. Then, in 1889, a second
German factory was constructed to serve the fast-growing metropolitan area
of Berlin. The firm established a factory in New York in 1900 and replaced it in
1906 with a much larger one at Stamford, Connecticut. By that time Gebriider
Stollwerck, according to the company's historian, was the second largest pro­
ducer of chocolate in the United States. (Walter Baker was the first.) In America
Stollwerck concentrated on the production of chocolate coating and powder to
be sold to other confectionery manufacturers, rather than on branded, packaged
products. Soon it had branch sales offices in New York, Boston, Chicago, and
San Francisco. The initial success of the American venture encouraged the
company to challenge the British "Big Three"-Cadbury, Fry, and Rowntree­
on their own ground by setting up a plant in London in 1903. Then in 1910 it
built one in Vienna, the long-acclaimed chocolate capital of the world. 5

Because of Stollwerck's strong marketing orientation, its research techni­
cians pioneered in the development of vending machines as an inexpensive way
to sell its products. The venture was so successful that in 1894 the family
formed a separate company, Deutsche Automatengesellschaft Stollwerck &
Co., a limited partnership capitalized at M 1.1 million, to develop, produce, and
market an increasingly wide variety of vending machines. Even before that date
the enterprise, as a first mover in producing such machines, had set up vending­
machine subsidiaries in Austria, Hungary, Britain, Belgium, and the United
States. 6 As the firm developed a full line of vending machines, Ludwig Stoll­
werck formed alliances with]asmatzi, the Dresden cigarette producer, with the
German subsidiary of the American match producer, Diamond Match, and with
the German subsidiary of the British soapmaker, Lever Brothers, to produce
specialized vending machines for each of these products. In each of the three
enterprises Ludwig became chairman of the Supervisory Board. 7 Stollwerck
also built a chain of automated restaurants in Europe and another in the United
States. In the United States, where representatives of the firm had worked
with Thomas A. Edison in developing their vending machines, the company set
up a production plant in New York City and repair facilities in Chicago, thereby
producing machines to dispense chewing gum as well as the other products
listed. In 1911 it formed the Auto Sales Gum & Chocolate Company in New
York, which by 1916 had a capitalization of $10.4 million. 8

The overseas expansion of Stollwerck's chocolate-making activities and its
moves into vending machines were carried out by a growing managerial hier­
archy. In the 1870s and 1880s a relatively small number of nonfamily senior
managers in finance, production, and sales received the title of Prokurist, that
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is, a manager legally empowered to act as a company owner. By the 1880s the
Stollwercks were being forced to decide whether to grow by expanding the
hierarchy or whether to stay the same size, relying on the family for executives.
The two older brothers were quite reluctant to give up the concept of family­
centered-or, in their own terms, "patriarchalisch-familienegoistischen"­
management. 9 But the third son, Ludwig, insisted that family capabilities were
not enough. He had his way. He not only expanded the managerial staff abroad,
but quickly built up an extensive central staff, whose size grew from 65
employees in 1886 to 154 in 1896. 10 Simultaneously he reorganized the firm's
bookkeeping and cost accounting and reshaped its functional operating depart­
ments. In later years he considered these the most important actions of his
business career.

Although Ludwig built up an extensive hierarchy to manage an increasingly
multinational business, the Stollwerck family retained full control at the top.
Family members made up both the Vorstand, or the Management Board, and
the Aufsichtsrat, the Supervisory Board. (Here I will use the English term
"Supervisory Board" for the Aufsichtsrat, but the German term "Vorstand" for
that uniquely German governing body.) With the outbreak of World War I and
the resulting management challenges, nonfamily executives joined the Vor­
stand. By 1920 the Supervisory Board included representatives of banks as
well as the family.

Until the 1920s, however, the family dominated top-level decision-making.
The Stollwerck family had relied on retained earnings, supplemented by funds
provided by private banks in Bremen and Berlin and the Cologne bank of
A. Schaaffhausen (which was already one of the giant German credit banks,
one of the Grossbanken), to finance the initial expansion in both chocolate and
vending machines. In 1902, in order to raise new capital for further plant expan­
sion at home and abroad, the firm was incorporated as a joint-stock company,
becoming Gebriider Stollwerck AG. It was capitalized at M 14 million, of which
M 9 million in stock was held by the family and the remaining M 5 million was
provided primarily by the Darmstadter Bank fur Handel und Industrie (another
of the Grossbanken).l1 Nevertheless, the family remained in complete control
until after World War I. The Darmstadter representative on the Supervisory
Board of Gebriider Stollwerck was not an executive from the bank, but Heinrich
Stollwerck.

The comparison between the two family firms, Stollwerck and Cadbury­
both in the same business-underlines the significance of Ludwig Stollwerck's
break from personal management to the recruiting of a team of salaried man­
agers. Those managers helped the German firm not only to become the indus­
try's leader at home, but also to develop facilities and skills that brought much
more dynamic growth in foreign markets and in related industries. Neverthe­
less, Stollwerck, which provides a striking contrast to its British counterpart,
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was not a typical German industrial firm, for it was one of the very few enter­
prises on the lists of the two hundred largest in Germany to mass-produce and
distribute branded, packaged products. Even so, much of its turnover and
profits came from selling chocolate in bulk for further processing and from the
volume production and distribution of vending machines.

More representative of the typical, large, German manufacturing enterprise
is Accumulatoren-Fabrik AG (AFA), the battery maker, which manufactured
technologically advanced industrial products. As the technological leader of its
industry in Europe, it soon began to share world markets with its American
counterpart, the Electric Storage Battery Company, leaving British, French,
and other producers far behind. Its history illustrates once again how the cre­
ation of organizational capabilities resulted in market power.

The storage battery was brand-new. It was an essential, though specialized,
ingredient of the new technology developed in the 1880s to generate, transmit,
and use electric power. The initial and, for many years, the most important use
of the storage battery was to even out the fluctuating demand for electric
current for power and light. Power stored in the batteries at utility plants
generating electricity for power and light met peak-load demands. The batteries
were then recharged during times of low demand. These batteries were of
particular value in providing power for electric streetcars and subways, which
required much more power than street and interior lighting. Storage-battery
manufacturers also produced in volume smaller specialized units to provide
power for telegraph and telephone systems; for police and fire alarms; for
lighting in subways and trains; for power in electric automobiles and subma­
rines; and after 1911 for self-starting and lighting systems in mass-produced,
gasoline-driven automobiles and other vehicles. 12

During most of the decade of the 1880s in the United States and Europe the
production of nearly all electrical equipment was marked by innovation and small
enterprises. The production of storage batteries was no exception. Patents,
products, and small shops abounded. Only in the late 1880s and early 1890s
were plants built large enough to capture economies of scale. In this industry,
as in many others, the first companies to build such plants, to create a manage­
ment organization to administer them, and to invest extensively in sales and
service organizations continued to dominate for decades. But in Germany, as
in the United States and Britain, numerous patents had to be acquired before
large-scale investment could be made in large, efficient production facilities. It
is in this connection that Richard H. Schallenberg states in his history of storage­
battery technology: "Patents control the application of technology, but they are
not the technology itself." Thus "the Brush patents described an unworkable
technology; yet, they were very effective in controlling other storage battery
technology. "13

The first German entrepreneur to acquire the necessary patents and to obtain
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funds to build a plant of optimal size was Adolph Muller of Hagen in the Ruhr
Valley. Late in 1889 Muller and a partner, operating as Muller & Einbeck,
worked out an arrangement with the two European first movers in the manu­
facturing of electrical equipment, Allgemeine Elektricitats Gesellschaft (AEG)
and Siemens & Halske (S&H). Those two firms agreed, with the support of
leading banks, to provide the funds needed to purchase patents and to finance
the construction of a plant large enough to supply batteries in volume at the
lowest possible cost. In return AEG and S&H agreed to purchase batteries
exclusively from the new enterprise. On these terms Accumulatoren-Fabrik
AG (AFA) was formed, with AEG, S&H, and the firm of Muller & Einbeck
taking shares. As they completed the plant Muller and his associates established
a worldwide network of branch offices to market, install, and service their
batteries. 14

AFA's story was repeated elsewhere. As Schallenberg points out, "In each
country one firm rose to dominance." In the United States, Electric Storage
Battery, founded in 1888 by W. W. Gibbs, who headed the largest gas-lighting
utility in Philadelphia, remained small until 1893, when Adolph Muller visited
Gibbs to discuss production technologies and markets. 15 Gibbs then quickly
worked out an arrangement with leading Philadelphia capitalists to raise $4.0
million. The two most prominent capitalists, P. A. B. Widener and W. L. Elkins,
were making their fortunes by building the new urban traction systems for
which the storage battery was a basic component. With these funds Gibbs
purchased several smaller companies and bought out patents belonging to Brush
Electric, Edison Electric, Thomson-Houston, and other leading American elec­
trical manufacturers. The American first movers in the electrical-equipment
industry-General Electric and Westinghouse-did not, like their German
counterparts, finance the new storage-battery company. They too preferred to
leave this specialized component in the larger electrical systems to reliable
outside manufacturers, but at that time they needed all the funds they could
obtain to expand their facilities for making heavy equipment to generate and
transmit electricity.

Once Gibbs had acquired the necessary financing, he brought in Herbert
Lloyd, a trained engineer, from one of his other enterprises to manage Electric
Storage Battery. Lloyd then supervised the construction of what was by far the
largest storage-battery plant in the United States. Next Lloyd established a
network of branch sales offices covering the United States and Canada. These
branch offices housed a corps of electrical engineers who installed and serviced
batteries under "a maintenance contract" modeled directly on one that had been
devised by AFA in Germany. 16

In 1894, the year Electric Storage Battery made its initial large-scale invest­
ment in production facilities, Lloyd signed an agreement with Muller's AFA,
the leading French firm, and one of the largest British companies, Chloride



Germany: Cooperative Managerial Capitalism 404

Electrical Storage Battery Syndicate, to exchange technical infonnation-an
arrangement that made possible "the unrestricted transfer of technology. "17

The details of the agreement are not known, but if it was similar to comparable
international compacts in the electrical-equipment, chemical, and other tech­
nologically dynamic industries, it probably allocated markets and possibly set
prices.

Whatever these arrangements were, the American firm and the German firm
quickly dominated world markets. They did so because neither the British firm
nor the French firm made the essential tripartite investment in production,
marketing, and management. The British enterprise, Chloride Electrical, had
every potential for success. Its· founder (in 1891), William Mather, was the
owner-manager of Mather & Platt, one of the largest textile-machinery firms
in Britain, and he was also a pioneer in the new electrical technology. He had
financial resources of his own and enjoyed the confidence of British investors.
Indeed, his firm, Mather & Platt, had acquired the English rights to the Edison
dynamo in 1883 and had become a leading pioneer of electric traction equipment
by 1890. Yet Mather made little attempt to develop volume production and to
bring together a trained sales and service force, either in his electric-equipment
or his battery firm. In 1901 Mather sold Chloride Electrical to Electric Storage
Battery. 18 At that time, Chloride Electrical "was not the dominant giant of the
British storage battery industry that it subsequently became. It was simply one
of several manufacturers. " The American finn sent engineers and managers to
Britain and "began turning it into a British version of itself. "19 Its major com­
petitor within Britain and the British Empire was AFA. Because the American
purchase of English Chloride clearly altered any existing agreements as to
markets, AFA built a plant in Manchester in 1905 and set up its own sales
offices in four British industrial cities and in Sydney and Calcutta. Here, then,
is a revealing example of American and German entrepreneurs creating within
Britain the managerial hierarchy needed to produce and distribute technologi­
cally complex products.

AFA's direct investment in Britain was part of a broader strategy to build
factories in foreign lands in order to meet the demand created by its sales and
service network. Until World War I three works-AFA's plant at Hagen, one
that AFA built in Berlin in 1904, and Electric Storage Battery's plant in
Camden, New Jersey-continued to produce most of the world's storage bat­
teries. AFA manufactured its more specialized "movable" batteries-those for
train lighting, automobiles, and lamps-in its two giant German works. But
when local demand for its primary line-batteries pennanently placed in power
plants-was large enough, when transportation costs of this solid lead product
were high enough, when local requirements were idiosyncratic enough, and
when local tariffs and other regulations were costly enough, AFA built, pur­
chased, expanded, or consolidated existing plants in various countries to
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operate at a scale that met regional demands. In 1899, for example, the com­
pany enlarged a plant it had purchased at Hirschwang near Vienna and consol­
idated there the production facilities of two smaller plants, one in Vienna and
the other in Raab in Hungary, to meet more efficiently the increasing demand
in southeastern Europe. 2o Other plants were built or consolidated to serve
regional demands in Zaizoata, Spain, in 1897; in St. Petersburg in 1903; Buda­
pest in 1904; Lemberg in Galicia in 1906; Jungburzlau in Bohemia in 1909;
Bucharest in 1911; and Nol, Sweden, in 1914. 21 This expansion resulted from
a considered plan to use the firm's competitive capabilities to acquire markets
abroad systematically. It was not, as in the case of most British companies, an
ad hoc reaction to tariffs and other government regulations.

As the company's organization chart for 1913 indicates (Figure 11), these
branch plants became the core of national subsidiaries that had their own sales
and service organizations and their own headquarters, which, except for Italy,
were in the capital city-London, Madrid, Bucharest, St. Petersburg, Vienna.
In Italy they were in Milan. 22 The oldest and largest of these, at Vienna, had a
special status as a secondary corporate office. The areas abroad where the
demand was not great enough to warrant building a local factory were served
by the Export Division. That division had its own sales and service branch
offices in Buenos Aires, Tokyo, Constantinople, and Cairo, and in addition it
supervised and supported a network of exclusive agents throughout the world,
except for the United States, Canada, and the rest of North America. By
"friendly agreement" those markets were left to the Electric Storage Battery
Company.

At the corporate office in Berlin an extensive hierarchy of middle and top
managers administered this global enterprise. The 1913 organization chart indi­
cates that, with the exc~p!ion of production, the management of the company's
functional activities Was centralized in Berlin. The staff offices of the Zentral­
Buro included, besides housekeeping units, the legal and financial departments.
The legal department had an office for patents and one for general legal matters.
The financial department included offices for cost accounting, bookkeeping, and
current accounts. There was also an office for publicity and another for technical
information.

Major operating activities (except for production) were administered in Berlin
through "divisions" (Abteilungen). There was a division for inspection and
quality control (Priiffeld), one for research, and one for the development of the
new process of rail welding (Schienenschweissen}-a related activity using the
firm's welding capabilities in one of its major markets, subways. As might be
expected, the sales organization was much more extensive. Division I, Division
II, and the Export Division handled sales and services not carried on by the
foreign subsidiaries. Division I was responsible for marketing and servicing the
primary product-power-plant batteries-within Germany. Division II assisted
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the seven sales subsidiaries (legally organized as limited-liability companies) to
market and distribute "movable" batteries to seven major product markets.
The largest of these which sold batteries to subway systems, had its own agents
in many parts of the world. In addition, there was at headquarters a recently
created division, not yet incorporated, to sell batteries to the infant automobile
industry.

The administration of production remained centralized at the company's
oldest and largest plant (Fabrik) at Hagen. That plant and a somewhat smaller
one in Berlin produced the company's primary products-storage batteries for
electric power systems-which were not made by the national subsidiaries
for their local markets. The senior executives at Hagen were also responsible
for the production of all specialized "movable" products, except for the produc­
tion of vehicle batteries for the Austro-Hungarian market made in a factory
near Vienna. In addition, the Hagen headquarters supervised the smaller facto­
ries making metal cases, chemicals, wooden separators, bricks, gas, and other
items used in the production of batteries.

The heads of production at Hagen; the heads of sales, research, and the
smaller functional staff units at the Zentral-Buro in Berlin; and the heads of the
foreign subsidiaries (Tochter-Gesellschaften) all reported to the Vorstand,
which was responsible in turn to the Supervisory Board. The precise functions
of the full-time managers on the Vorstand are not spelled out in the available
secondary literature. 23 As in other German firms, the Supervisory Board
included representatives of a small number of large investors: before World
War I, representatives from Siemens, AEG, and not only the banks allied to
those firms, particularly the Deutsche Bank, but also the Berliner Handels­
Gesellschaft and the Nationalbank fur Deutschland. 24 As at Stollwerck and the
other large German industrials, the Supervisory Board also included one or two
distinguished lawyers.

By the second decade of the new century, AFA had created an organizational
structure that defined the activities and relationships of its plants, its sales and
service offices, its purchasing units, and its laboratories far more precisely than
did even the largest British multinationals. In 1913, well before any British firm
had felt the need to draw up even an informal sketch of its organization, AFA
had published for internal use its detailed organization chart (Figure 11), which
was accompanied by one hundred pages of text describing the functions of each
of the many offices and the relationships between them. It was this close
attention to supervision of functional activities, to the coordination of product
flows, and to the planning and allocation of resources that developed the orga­
nizational capabilities which, in tum, gave AFA and its American counterpart a
powerful competitive advantage in international markets-markets where
French, British, and other firms originally enjoyed the same patents and the
same technological information. In both these firms the top executives,
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including the chief executive officers, were trained, experienced engineers. In
neither firm did a member of the Muller or the Lloyd family follow his father
into a command position.

Although AFA and Electric Storage Battery were similar in several respects,
their structures also show important differences. First, the German firm had
many more integrated regional subsidiaries, thus reflecting major differences
in markets. For the Americans, the major market remained the huge domestic
one. For the Germans, international trade was what counted. Second, the
German firm's financial offices were fewer and smaller. 25 AFA had no treasur­
er's office comparable to those in American companies. Its Zentral-Biiro only
included offices for cost accounting and current accounts. There was no large
comptroller's office with an internal auditing department, nor were there offices
for stock transfers and stockholder relations. Perhaps one or more of the banks
whose representatives sat on the AFA Supervisory Board acted as the com­
pany's de facto treasurer and auditor.

This brief review of the histories of Gebriider Stollwerck and AFA before
World War I, besides indicating differences between the leading German,
British, and American enterprises, suggests the cooperative nature of mana­
gerial capitalism in Germany. The German Grossbanken played a much larger
role in financing the Stollwerck enterprise than British banks did for Cadbury
and American banks for the leading American chocolate companies. In addition,
Ludwig Stollwerck served as chairman of the Supervisory Board of three enter­
prises that used his vending machines. As for AFA, it came into being as a
cooperative venture. It was financed by its two major customers, who in tum
were financed by Grossbanken. 26

Why, then, did large German enterprises rely more on banks for financing
than did their British and American counterparts? Why were there more fin­
anciers and senior executives from allied industries on the top boards of German
industrial enterprises? Why were German entrepreneurs so much more suc­
cessful than their British rivals in recruiting large managerial hierarchies and in
creating carefully organized, multinational, industrial empires? And finally, why
did the German modem industrial enterprises concentrate on the production of
industrial goods, such as electrical and other heavy machinery, metals, and
chemicals; and why did so few of them manufacture branded, packaged prod­
ucts, or mass-produced consumer durables, or other light, standardized
machinery?

These questions cannot be answered without first comparing the German
economic and cultural environment with that of Britain and that of the United
States. The same environmental conditions will be considered here as have
been examined before: the size of domestic and foreign markets; the impact of
the railroads and the new institutions that financed them; changes in distribution
and marketing; the laws and customs that affected competition and the growth
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of firms; and the educational institutions that provided the essential training and
knowledge.

Domestic and Foreign Markets

The crowning of King William I of Prussia as German Emperor in the Hall of
Mirrors at Versailles in 1871 symbolized the completion of both the~conomic

and the political unification of the German states. The new emperor ruled over
a nation that was more than twice the size of Great Britain, including all of
Ireland-267,339 square miles to Britain's slightly more than 120,000 square
miles-but still much smaller than that of the United States, with just over 3
million square miles. In 1871 Germany's population of 41.06 million was sub­
stantially larger than that of Britain (including Ireland), with 31.5 million, and
almost exactly that of the United States----40.9 million.

The domestic market of the new empire differed from that of the United
States in that its population was expanding at a slower rate, and it differed from
Britain's in that less of it was urban in nature. By 1910 the German population
had reached 64.9 million, while that of the United States had jumped to 92.4
million and that of Britain (again including Ireland) had risen to 46.2 million. In
1871 Germany was much more rural than Britain, with 63.9% of the population
living in rural areas and 36.1% in urban areas, that is, in communities of more
than 2,000. By 1910 that ratio had shifted dramatically. By then 60.1% lived in
urban areas and more workers were employed in industry than in agriculture.
This shift in favor of the urban sector came almost fifty years after it occurred
in Britain but about forty years before it did in the United States. 27

Nevertheless, Germany's urban population remained much less concentrated
in large cities than that of Britain or even that of the United States. Whereas
in 1871 Britain had six cities of more than 240,000, including London with a
population of 3,890,000, the new German Empire had only a half dozen or so
cities of more than 100,000. Berlin had 826,000, and the next largest, Hamburg,
had 240,000. The total population of all German cities of over 50,000 did not
add up to that of London. In 1871 the United States had fourteen cities of more
than 100,000, and seven of these exceeded 250,000. Moreover, Germany's
cities were not only fewer and smaller but were more geographically separated
than those in Britain's golden consumer quadrangle. Even as late as World War
I, only the lower Rhine-Ruhr Valley and the Berlin m,etropolitan area had a
population density close to that of the British golden quadrangle or even of the
Washington-Boston urban corridor in the northeastern United States. Indeed,
regional differences between Germany's industrial West and agrarian East long
remained a striking feature of its economy.

Finally and most important, Germany's gross domestic product per head (and
therefore its per-capita income), while rising rapidly before World War I,
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remained substantially lower than that of Britain or the United States. According
to the estimates of Angus Maddison, Germany's 1870 figure of $535 (in 1970
U.S. dollars) was far below Great Britain's $972 and also below the United
States' $769. By 1913 Germany's rapid industrialization had almost doubled its
gross domestic product per head to $1,073 (again in 1970 dollars); but by then
that figure for Britain, which had increased by a half, was $1,481 and for the
United States $1,813. 28 Before World War I, Germany's consumer markets,
concentrated largely in its western regions, still were smaller in terms of buying
power than those in Britain or the United States. At the same time, its industrial
markets were growing faster than Britain's, though not so fast as those in
America.

German industrialists, like their British competitors, relied much more
heavily on foreign markets than did American manufacturers. In 1880 German
exports were valued at £147 million (M 2,923 million), while those of Great
Britain stood at £286 million. By 1913 the figures were £505 million (M 10,097
million) and £635 million. Until the turn of the century Germany's leading
exports had been textiles and consumer goods (apparel, toys, pianos) for the
urban markets to the west-Great Britain, the Low Countries, and the United
States. But in the first years of the new century the balance of German exports
shifted dramatically to industrial products-metals (particularly steel and elec­
trolytically refined nonferrous metals), machinery, and chemicals-and total
value of industrial exports soared from M 43 million in 1890 to M 780 million in
1899, to M 1, 744 million in 1907, and to M 2,944 million in 1913. (For the same
years exports of consumer goods in millions were M 1,132, M 1,217, M 1, 758,
and M 1,899.)29

By 1913 Germany was the world's largest exporter of chemicals and of
electrical equipment and other industrial machinery. In chemicals, where one­
third of the industry's output was exported, Germany accounted for 28.5% of
exports sold in the world markets, with Britain's share reaching 15.6% and that
of the United States 9.7%. In electrical equipment Germany's exports were
even more important, accounting for 34.9% of its total domestic electrical­
equipment production, whereas the United States' exports accounted for 28.9%
of domestic output and Britain's for 16.0%. At the same time Germany's
exports accounted for 46.4% of the world's export trade in electrical equipment,
as compared with 22% for Britain (of which two-thirds was produced by sub­
sidiaries of the United States' General Electric and Westinghouse and of Ger­
many's Siemens), and as compared with 15.7% for the United States. In other
industrial machinery, including textile and metal-working machinery, Germany
had surpassed Britain by 1913. By then it accounted for 29.1% of total world
production and Britain for 28.4%, while the United States claimed 26.8%.
These figures emphasize that although Britain was holding its own in traditional
industrial goods and materials-textiles, iron shapes, iron ships, and steam
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engines-Germany had decisively outpaced Britain in producing and exporting
the products of the Second Industrial Revolution. 30

The nations to the south and east offered a promising market for industrial
goods produced in Germany. Although the nations of eastern and southeastern
Europe, with their large rural population and smaller per-capita income, were
even smaller consumer markets than Germany itself, they were beginning to
industrialize. In the three decades before World War I railroad and telegraph
systems were built, electrical utilities installed, and machinery and other capital
equipment imported for their growing textile, metal, and other manufacturing
industries. As was true for both Stollwerck and AFA, other German industrial
enterprises set up their first foreign sales offices and often their first foreign
plants in the Austro-Hungarian Empire. Nevertheless, Britain and the United
States, which remained two of the most industrialized nations, soon became as
important a market for German industrial goods as they had been earlier for
German consumer goods-as important as the nations of southern and eastern
Europe. Both abroad and at home these new industrial markets provided
German entrepreneurs with incentives for innovation, investment, and the cre­
ation of modern industrial enterprises.

The Impact of the Railroads

The coming of the railroad (and its handmaiden, the telegraph) had a much
greater impact on Germany than it did on Britain. In Germany distances were
greater, the terrain was much more rugged, and the area available to coastal,
canal, and other water traffic was smaller. The transportation revolution heavily
influenced Germany's economic growth and the accompanying institutional
changes. As in the United States, but not in Britain, the rapid growth of the
railroad network was an integral part of the initial industrialization as well as the
continuing industrial growth of the nation. J. H. Clapham makes this point
effectively by citing an earlier eminent historian: "The railways, as [Heinrich
von] Treitschke said, first dragged the nation from its economic stagnation­
and with astonishing abruptness. "31 This earlier judgment has been fully sup­
ported by Rainer Fremdling in a more recent econometric study of the railroads
as a leading sector in German economic growth. Fremdling concludes that
without the innovation of the railroad "the Industrial Revolution cannot be
explained. "32

Even though the mileage built in Germany was much less than that in the
United States, the two countries offer important parallels in the timing of rail­
road construction and in the consequences of railroad operations. For both
countries the initial burst of growth came in the late 1840s and 1850s, the
period which Treitschke and Fremdling describe. But in both countries the
integration of the network had only begun by the end of the fifties. In the 1860s
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the major rivers were bridged and significant branch lines and connecting lines
were built. In both countries a second boom came in the late 1860s and early
1870s. In both countries the mileage doubled in the decade between 1865 and
1875-from 35,080 miles to 74,100 miles in the United States, and from 8,640
miles (13,900 kilometers) to 17,380 miles (27,970 kilometers) in Germany. And
most of that growth took place after 1870. At the same time the railroad mileage
in eastern Europe-much of which was financed and equipped by German
companies-grew rapidly. In Austria-Hungary, for example, the mileage went
from 2,296 in 1865 to 6,416 in 1875, again with the larger share coming after
1870. When the onslaught of the worldwide depression of the 1870s slowed
construction, the basic contours of the new transportation and communication
network had been completed on both continents. One difference was that, after
prosperity returned at the end of the decade, railroad construction in Germany
did not take off again as it did in the United States. Instead it continued to grow
moderately until it leveled off in the first decade of the twentieth century. 33

In the 1870s the salaried managers in Germany perfected, even earlier than
did their counterparts in the United States, the operating and organizational
procedures needed to assure a steady, fast, regularly scheduled flow of goods
over the new national, and increasingly international, network. The tasks of
the German engineers were easier in one way than those of the American
railway men, for they had fewer roads whose activities had to be coordinated;
but the tasks were more complicated in that different German states had their
own systems-some built and operated by the state, others by private com­
panies, and still others by both public and private enterprises.

The organization that brought an essential uniformity and standardization of
equipment and operating procedures was what can be called in English the
Association of German Railway Administrations. It was established in 1846
when ten of the leading Prussian railways met to lobby for changes in the
existing railroad law and to establish uniform financial reporting. The Associa­
tion immediately enlarged its membership to include the railways of other
German states. Then it began to draw up regulations for the joint handling of
freight and passenger traffic. These included procedures for the mutual use of
cars and the transshipment of traffic, similar to the through bill of lading and
the car accountant office that were perfected a decade or so later in the United
States. 34 The work of the Association was supplemented by an association of
German railway civil engineers. This organization, formed in 1850, immediately
began to bring uniformity in physical equipment and facilities-track gauge,
permanent way, rolling stock, signaling. In 1864 the older and larger Association
opened its membership to associations of roads in Austria-Hungary and other
neighboring nations. 35 In this way German railroad engineers and managers
embarked on creating a unified transportation system for much of continental
Europe.
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As in the United States, it was easier to agree on setting standards for
equipment and operating procedures than on setting uniform freight rates and
classifications. During the 1850s rates came to be set by regional associations.
The first was the North German Traffic Association, which was followed by
comparable organizations for South Germany, then for Central Germany, and
then for even smaller regions. Because these regions overlapped and because
their members competed for traffic, no uniform transportation rates or classi­
fications were adopted before 1871, when a German Railway Traffic Association
was created. But the German railroad companies were more successful-much
more successful than American companies-in preventing competition in con­
struction. In the late 1860s the Association of German Railway Administrations
worked out a set of "fundamental regulations" for the laying down and construc­
tion of branch lines. 36

German political unification in 1871 hastened the integration, both physically
and operationally, of the railway network within Germany and with those of
nations to the east and south. The new Chancellor, Otto von Bismarck, planned
to consolidate the German railroads into a single system. He created the Impe­
rial Railway Department to assure uniformity of operations and sent to the
Imperial Bundesrat an Imperial Railway Act to empower the carrying out of
this consolidation. The smaller states, particularly Bavaria, resisted, however,
and the Railway Act was defeated three times.

As a result, Bismarck decided to achieve his goals by two other means. His
first method was to rely more heavily on the Association of German Railway
Administrations, which was reshaped as the German Railway Administration,
and which continued to include representatives from Austria-Hungary and other
neighboring states. In 1877 the reconstituted body adopted uniform rate and
classification structures for all its members. Bismarck's second method was to
embark on the nationalizing of the Prussian railroad lines, which in 1871
accounted for two-thirds of the mileage in the new German Empire. By 1878,
30% of the Prussian mileage was state-owned and another 20% was state­
operated. By 1885 only 1,025 miles (1,650 kilometers) remained in private
hands, and 13,429 miles (21,624 kilometers) were state-owned. Other German
states followed suit. By 1909, of the 38,000 miles of German standard-gauge
track, only 2,236 were still privately held. Until after World War I the German
railways were operated through eight state systems of which the Prussian was
by far the largest. The telegraph and postal systems were administered along
the same lines. (From the start the telegraph system had been operated by the
post office. )37

From the 1880s on, the Prussian Ministry of Public Works, working closely
with the new German Railway Administration and the new Imperial Railway
Department, provided the basic framework within which the eight systems
operated, although the Bavarian system continued to enjoy showing its inde-
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pendence. As the roads became nationalized, the state systems began to set
rates through the Railway Traffic Association, which became the central rate­
making board within the empire. Then Prussia, and soon other states, passed
laws setting up regional railway councils made up of representatives of trade,
industry, and agriculture to work closely with the traffic association in setting
rates. 38 An international agreement signed in 1890 extended the traffic associ­
ation's rate structure and rate-making, as well as its billing, routing, and sched­
uling procedures, to all neighboring countries. 39

By the 1880s German industrialists, like those in the United States, enjoyed
the benefits of a new transportation system that permitted the movement of
materials and goods and messages with unprecedented regularity and speed
over a continental area-the essential precondition for achieving the cost advan­
tages of the economies of scale and scope inherent in capital-intensive, high­
volume technologies of production. The Continental railroad network that was
operationally integrated by the Railway Traffic Association gave German entre­
preneurs a readier access to the industrial markets of Europe than British or
even French manufacturers had. The Continental network thus hastened the
transformation of Germany's export trade from consumer to industrial prod­
ucts.

Nevertheless, because of the obvious historical differences (especially
nationalization), the new German transportation and communication systems
had less impact on other economic institutions than they did in the United
States, though more than they did in Great Britain. Nationalization, of course,
eliminated the need for public regulatory commissions. Because shippers and
other users of the roads had an opportunity to participate in the rate-making
decisions through the district railway councils, there was less political protest
arising from rate discrimination than in the United States or even Britain. As
Detlev Vagts has written, "The German rate setting mechanism was basically
more parliamentary than judicial and adversary. "40 With nationalization, railroad
management became increasingly that of a civil service in a land with a long
civil-service tradition.

In Prussia the railway office of the Ministry of Public Works was responsible
for the day-to-day operation of the railway system, as were comparable officers
in each of the other seven state systems. The office's function was similar to
that of the tran~portationand traffic departments of American railroads, except
that in rate-making it worked closely with the German Railway Traffic Associ­
ation and the district railway councils. The Prussian Ministry of Public Works
and comparable ministries in other states also carried on the internal financial
activities-that is, accounting for and auditing the multitude of financial trans­
actions-while the ministries of finance were responsible for the external
finance, that is, raising the funds that the public works ministries deemed
necessary to operate, maintain, and expand their systems. 41 Thus railroad
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administration never provided the managerial model for industrial enterprise
that it did in the United States. If there was any such model, it was that of the
civil service-the Prussian bureaucracy.

Workers as well as managers were, of course, government employees.
There were no unions. Strikes were not permitted. In Werner Sombart's
words, the postal services and the railways were "only the civil sections of the
army." In Prussia the senior managers, Sombart noted, were often generals;
and in these two services were placed "three-quarters of a million men who
stood at stiff attention when their superior spoke to them. "42 In Germany, in
total contrast to the United States and Britain, the railroad was a representative
organ of a bureaucratic state. Ministries of public works no more developed
models for labor relations than they did for managerial organization in the
modern industrial enterprise.

The Railroads and the New Financial Institutions

Although the coming of the railroads had far less impact on patterns of industrial
management, labor relations, and government-industry relations in Germany
than in the United States, its impact on industrial finance was another story. In
that area the German railroads had as profound an effect as the U.S. railroads
did on American corporate finance, though in quite a different way.

Until Bismarck embarked on his policy of nationalization, the majority of
German roads, particularly those in Prussia, were built and operated by private
corporations, not public bureaus. In Germany, capital for the first railroads was
raised locally much as it had been in both the United States and Britain. It came
from merchants, manufacturers, bankers, and, to a lesser extent, landowners
living at the termini or along the rail lines. In Germany, as in the United States,
promoters often made direct contact with foreign investors. The rapid rail
growth of the late 1840s and 1850s created in both countries an unprecedented
peacetime demand for capital. In the United States this demand led to the
centralizing and institutionalizing of the nation's money market in New York and
with it the development of nearly all the instruments and institutions of modem
American corporate finance. In Germany, too, it encouraged the creation of a
wholly new financial intermediary, one that became central to the later financing
of large-scale industrial enterprise. This new type was the Kreditbank (plural,
Kreditbanken)-a bank that provided capital on a national, indeed an interna­
tional, scale. A number of such banks appeared in Germany after 1850. A
handful of the largest Kreditbanken, termed Grossbanken (great banks), have
dominated German finance ever since.

As Richard Tilly emphasizes, until the 1850s banking and finance were "per­
sonal and interfamilial. " Then: "The railroads, and a good deal of heavy industrial
enterprise which followed or accompanied their construction, involved external
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finance to a much larger extent than earlier types of business enterprise in
Germany did. "43 According to Jacob Riesser's classic study of the Grossbanken,
the total capital invested in joint stock companies between 1851 and 1870
amounted to M 2,251.0 million. More than three-fourths of it went into railroads
(M 1,722.4 million to railroad companies, as against M 273.4 million to industry
and mining enterprises and M 253.2 million to banks and insurance companies).
Moreover, this estimate of railroad investment did not include the funds raised
by the sale of government securities for state-financed railroads. A major share
of this approximately M 2 billion was raised by Kreditbanken. 44

The earliest of the Grossbanken was a long-established, private, commercial
bank, Abraham Schaaffhausen of Cologne, which was reorganized in 1849 to
finance railroads and industrials in the lower Rhine. According to Riesser, how­
ever, it was the famous Credit Mobilier, which opened its doors in Paris in
1852, that became the model for the Kreditbanken. It was an all-purpose insti­
tution that came to combine the activities of a commercial bank, an investment
bank, a development bank, and an investment trust within a single corporate
enterprise. 45 In 1853 a Grossbank of that sort, the Bank fur Handel und Indus­
trie, was formed in Darmstadt. In 1856 the Disconto-Gesellschaft, which had
been established in Berlin in 1851, was reorganized along Credit Mobilier lines.
In 1856, too, came the formation of still another Grossbank, the Berliner Han­
dels-Gesellschaft.

The central role played by railroad financing in the rise of this new and basic
financial institution of German capitalism is suggested by Riesser's list of the
"most important" railway transactions in which the Darmstadter Bank and the
Disconto-Gesellschaft participated (see Table 21). The Berliner Handels­
Gesellschaft had an important part in financing Russian, Rumanian, and Italian
railroads. Cologne's Schaaffhausen concentrated more on financing the new
transportation in rapidly industrializing western Germany.

The second railroad boom helped to bring into being three more of these
Grossbanken-the Deutsche Bank of Berlin and the Commerz-und-Disconto­
Bank of Hamburg in 1870 and the Dresdner Bank in 1872. Like the new financial
institutions in the United States (the commercial firms that turned to investment
banking), the all-purpose Kreditbanken, particularly the largest, the Gross­
banken, were the instruments that made possible the rapid accumulation of
capital on a scale vast enough to finance the building of the new Continental
transportation and communication infrastructure. In Britain, where such invest­
ment was somewhat smaller, and where more local capital was available and
the world's largest and most sophisticated money market existed, the provision
of funds for railway building had less impact on existing financial institutions,
just as British rail construction had less impact on the processes of industrial
production.

In the 1880s, as the railroad network was being completed and as railroads
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Table 21. The most important railway transactions of the DarmsUidter Bank and the
Disconto-Gesellschaft.

DarmsHidter Bank

1854. Austrian State Railway (taking over of shares).
1855. Extension of the Rhine Railway from Nymwegen to Bingen.

Theiss Railway (taking over of shares).
1856. Financing the Bingen-Aschaffenburg Railway (via Mainz) and promoting the

Elizabeth Railway (taking over of shares).
1859. Four and one-half percent bonds of the Rhine-Nahe Railway (guaranteed by

State), 4,500,000 thalers, jointly with the Disconto-Gesellschaft.
1861. Preference shares of the Cologne-Minden Railway.

Private sale of shares and bonds of the Hessian Ludwig Railway.
1862. Placing of bonds of the Livomo Railway.

Conversion of the 4V4 percent Thuringian Railway preference shares.
Issue of 1,200,000 florin preference shares of the Hessian Ludwig Railway.

1863. Preference silver shares of the Galician Carl-Ludwig Railway, exempt from
taxation (Rothschild syndicate), of 6,000,000 florins.

Five percent preference shares of the Moscow-Riazan Railway of 5,000,000
rubles, guaranteed by State.

Four percent preference shares of the Hessian Ludwig Railway of about
3,000,000 florins.

Silver preference shares of the Galician Carl-Ludwig Railway of 5,000,000
florins (Rothschild syndicate).

1866. Shares of the Hessian Ludwig Railway.
Shares of the Magdeburg-Leipzig Railway Lit. B.
Shares of the Altona-Kiel Railway.
Preference shares of the Upper Silesian and South-North German Junction

Railway (Reichenberg-Pardubitz).
1867. Common and preference shares of the Fiintkirchen-Bares Railway and

construction of the line, as well as of the Siebenbiirgen and Franz Joseph
Railway (Rothschild syndicate).

First preference shares of the Magdeburg-Halberstadt Railway.
Bonds of the Russian Kozlov-Woronezh and Poti-Tiflis Railway.

were being taken over by the state, the Grossbanken began to concentrate on
financing industrial enterprises, particularly in the new industries. As they had
with railroad companies, these Grossbanken acted as intermediaries for the
sale of securities, often taking a block of stock on their own account and usually
obtaining proxy powers for the shares they sold to other investors. Even more
than they had done with railroad companies, these banks provided initial capital
for new industrial ventures and helped guide them through their early years of
growth.

The representatives of the German Grossbanken participated to a greater
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1868. Shares of the Hessian Ludwig Railway (1,000,000 thalers).
Five percent bonds of the Hessian Ludwig Railway (guaranteed by State,

4,000,000 thalers).
Five percent preference shares of the Hessian Ludwig Railway.
Organization of the Alfold Railway (Rothschild syndicate).
Construction of the Arad-Temesvar line (Rothschild syndicate).
Shares and bonds of the Austrian North-West Railway.
Shares of the Rhine Railway Lit. B. (5,000, 000 thalers).

1869. Five percent preference shares of the Berlin-Potsdam-Magdeburg Railway of
7,000,000 thalers.

Five percent preference shares of the Upper Silesian Railway of 13,305,000
thalers.

Four and one-half percent guaranteed shares of the Thuringian Railway Lit. C
of 4,000,000 thalers.

Shares of the Cologne-Minden Railway of 9,068,200 thalers.
1869-70. Purchase of the entire Brunswick railway system from the Brunswick

government on behalf of a syndicate for 11,000,000 thalers, and an annual
payment of 875,000 thalers for sixty-four years, and transfer of its
management and of the further extension of lines to a special company.

Disconto-Gesellschaft

1853. Five percent bonds, guaranteed by the State, of the Moscow-Riazan Railway of
5,375, 000 thalers; jointly with the DarmsUidter Bank, the banking firm of
Sal. Oppenheim jr., & Co., and a St. Petersburg house.

1856. Three and one-half percent bonds of the Upper Silesian Railway Company.
1857. Four and one-half percent bonds of the Cosel-Oderberg Railway (1,500,000

thalers).
1859. Four and one-half percent State guaranteed bonds of the Rhine Nahe Railway of

4,500,000 thalers (jointly with the DarmsUidter Bank).
1866-1868. Shares and bonds of the Bergisch-Markische Railway.
1867. First preference shares of the Nordhausen-Erfurt Railway.
1868. Shares of the Alsenz Railway.

Five percent bonds of the Charkoff-Krementshug Railway of £1,716,000 Gointly
with J. H. Schroder & Co., London).

Source: Jacob Riesser, The German Great Banks and Their Concentration in Connection with
the Economic Development ofGermany (Washington, D.C., 1911), pp. 64-65.

extent in the top-level decision-making of new industrial companies than did
representatives of financial institutions in the United States and Britain. There
were two reasons for this. First, the Grossbanken were larger than American
investment banks in terms of assets and personnel, precisely ·because they
were all-purpose banks. The American and British investment-banking firms
consisted of little more than a few partners with a tiny secretarial staff, but the
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German Grossbanken had extensive staffs. As the banks moved into industrial
finance, these staffs came to include specialists with extensive knowledge of
specific industries. 46 In fact, by the tum of the century members of the Vorstand
of the Deutsche Bank were industry specialists responsible for the bank's rela­
tionships with firms in major industries.

Second, because the German banks had played a larger role in financing the
new industrial enterprises, they had more opportunities for participation in top­
level decision-making. As major shareholders and representatives of other
shareholders, they sat on the Supervisory Boards of the new or greatly enlarged
companies. Even when such representation was shared with the founder or his
family, the banks often had a significant say (particularly in the early years of a
company's history) in investment decisions, in the selection of top and even
middle managers, in establishing administrative procedures, and in reviewing
the internal financial management of the enterprises that they had helped to
finance. Because the banks controlled many shares on their own account and
also voted the proxies of many of the investors who had purchased these
securities, they had stronger legal and administrative ways to supervise internal
auditing, accounting procedures, and external financing than did the represen­
tatives of financial institutions on the boards of American companies. 47

The Grossbanken were the most important institutional innovation that the
railroads bequeathed to German industry. They supplied much of what today
would be called venture capital. They provided the funds for the large invest­
ments necessary to exploit the cost advantages of scale and scope and thereby
to acquire first-mover advantages. Because the large German enterprises clus­
tered in industries that required greater initial capital and brought less imme­
diate cash flow than did the production of branded, packaged products or light
machinery, and because the capital markets in Berlin, Frankfurt, and Cologne
were smaller and less sophisticated mobilizers of funds than those in London
and even New York, these "great banks" became a primary source of initial
financing of industrial enterprises in Germany in a way that banks rarely, if ever,
did in the United States and Britain. Nevertheless, in several industries first
movers were financed locally and did not require the services of Grossbanken.
Moreover, as bank-financed enterprises began to rely on retained earnings to
fund their growth, the influence of bankers on their boards declined and in some
cases disappeared.

Changes in Distribution

In the United States the building of the modem transportation and communi­
cation infrastructure precipitated a revolution first in distribution and then in
production. In Britain the railroad, telegraph, and even steamship had more
impact on the organization of distribution than on that of production. In Germany
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it was the other way around; that is, the new transportation and communication
networks revolutionized the processes and institutions of production but
brought less innovation in those of distribution. In Germany the changes in
distribution were more derivative than innovative. The revolution in production
provides the themes of the next two chapters. What follows here is a brief
review of the changes in distribution.

As the movement of goods and messages became faster, more regular, and
greater in volume, the new institutions of distribution appeared. They came
more slowly than those that had sprung up in the United States and Britain.
They were smaller in size, but they evolved in much the same way. Wholesalers
transformed themselves from commission merchants to jobbers who took title
to their goods and made their profit on markup rather than on fixed commission.
They specialized in much the same areas as in the United States and Great
Britain-in dry goods, hardware, drugs, jewelry, and oil and paint. In Germany,
however, there may have been more levels of wholesalers, that is, more sales
from large wholesalers to smaller wholesalers. One report on the marketing of
kerosene in Germany in the 1880s referred to "the usual trade organization­
a hierarchy of wholesalers. "48

The evolution of the mass retailer in Germany was not strikingly different
from that in Britain. Although more mail-order stores were established than in
Britain, none operated on the scale of the American giants, Montgomery Ward
and Sears, Roebuck. As in Britain, the cooperative became a major retail insti­
tution. In Germany the department stores served the growing cities, as in other
countries, but in Germany they did not appear in numbers until the 1890s. By
the end of the century, however, leading stores such as Wertheim in Berlin had
as large a stock-tum and carried as broad a line as the major department stores
in New York or London. In addition, German entrepreneurs appear to have
pioneered in establishing chains of small department stores. The firm of Tietz
(later Kaufhof) began to build its network in the 1890s and by 1906 was oper­
ating stores in twenty-seven cities. The Karstadt chain of smaller variety stores
had thirty-two outlets five years after its formation in 1920, had acquired a
financial interest in another chain with thirteen outlets, and had entered into
special pooled-purchasing agreements with forty-seven stores throughout the
nation. 49 Among the other types of chains were a small number of specialized
food and apparel enterprises. As in the United States and Britain their success
encouraged retailers to form voluntary chains with their own centralized buying
organization. One of those, EDEKA, established in 1907, has remained the
biggest of the German chains. In 1958, the first year when a list of the one
hundred largest German nonfinancial enterprises was compiled, EDEKA
ranked just behind Karstadt, Kaufhof, and GEG, the wholesaler for the biggest
group of consumer cooperatives. 50 These four were the largest German dis­
tributing organizations on that list.
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The history of consumer cooperatives in Germany parallels that in Britain,
but these cooperatives operated on a smaller scale. Ideological conflicts
between socialists and their opponents over the role of cooperatives as well as
more restricted consumer markets delayed their growth. The first wholesaler
for a group of cooperatives was not established until 1894. That enterprise,
GEG, or the Grosseinkaufs-Gesellschaft Deutscher Konsumvereine, quickly
became the largest commercial enterprise in the German Empire in terms of
volume of goods handled, even larger than any of the retail chains. 51 In 1903
the retail cooperative societies it served formed the Central Union of Germany
Cooperative Societies, consisting of 666 affiliated societies with a total of
573,000 members and 1,597 shops, concentrated in the industrial Rhine and
Ruhr regions. At that date the GEG had a capital of more than M 500,000 and
annual sales of M 2.64 million. 52 Like its British counterpart it moved into the
production of soap, tobacco, flour, bread, and processed meat. By 1929 it was
operating fifty manufacturing works, nearly all of them small, and its total turn­
over was M 501.4 million, of which M 123.9 million was earned in manufac­
turing. In 1912 a small group of cooperatives with a Catholic orientation set up
the Reich Union of German Consumers' Societies and formed a similar though
much smaller wholesale organization, which began to manufacture much the
same types of products. Nevertheless, the larger GEG remained much smaller
than the Co-operative Wholesale Society (C. W. S.) in England. In 1914, as
World War I began, GEG had a sales turnover equivalent to £7.8 million and
sales of £0.50 million from its production units, as compared with the C. W. S.
sales in 1911 of £25.2 million to its member societies and total sales (including
those from its production units) in 1913 of £31.2 million. 53 Very little informa­
tion is available on the internal organization of the GEG, but what there is sug­
gests that its management was more centralized than that of England's C. W.S.

Although mass retailers were fewer in number and handled a smaller volume
than those in the United States and Great Britain, their effectiveness in reducing
prices brought an even greater political protest from their competitors-the
small retailers and the hierarchy of wholesalers that served them. The protes­
ters were often successful in obtaining regional legislation that placed restric­
tions on the mass retailers, including taxes on turnover, store space used, and
number of outlets. 54

Even so, the mass retailers' share of the market expanded as the German
economy became industrialized and urbanized. Very rough estimates for 1900
indicate that department stores accounted for only 0.33% of retail sales while
consumer cooperatives claimed about 1.0%. But by 1926, when the first
German census of distribution provided more accurate figures, the mass
retailers were getting closer to the share held by their counterparts in Great
Britain. In that year the large German department stores accounted for an
estimated 3.8% of total retail sales as compared with 3.0% to 4.0% in Britain
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(in 1925); German multiple shops (including chains of variety shops and small
department stores and manufacturers' outlets) accounted for 8.2% as compared
with 9.5% to 11.5% in Great Britain. The great difference came in consumer
cooperatives, which held only 2.6% of the market in Germany as compared
with 7.5% to 9.0% in Great Britain. The somewhat backward nature of retailing
in Germany is suggested by the fact that "peddlers and street vendors," with
6.5% of the market, sold more than department stores and cooperatives com­
bined. 55

The German mass retailers carried much the same lines of goods as those
in Britain and the United States-dry goods, textiles, clothing (including shoes),
furniture, and food-whose production offered little in the way of scale econ­
omies and whose distribution needed little in the way of product-specific invest­
ment. In these industries their market share must have been, as it was in
Britain (and as the strength of the political protest they engendered suggests),
well above their share of total retail sales.

These mass retailers were organized to achieve the cost advantages of scope
and scale in much the same manner as in the other two countries. Profits were
based on low prices and high volume. The buyers in the central purchasing
organization were responsible for coordinating the flow and were evaluated on
the stock-turn-the measure of throughput in distribution-in their depart­
ments. The rest of the organization provided the scope needed to sell a variety
of related goods. In all three countries the mass retailers rarely integrated
backward by obtaining their own suppliers unless the plants so obtained could
be operated at minimum efficient scale, or unless existing suppliers could not
provide products to the specification, price, and volume desired. The one
exception may have been the cooperatives, which for ideological reasons
encouraged the establishment of cooperative production units. Thus the growth
of the mass retailers in all three countries was based much more on the cost
advantages of scale and scope within a distribution unit than on the reduction
of transaction costs between retailers and wholesalers or between retailers and
manufacturers.

In Germany the response of commercial intermediaries to the new forms of
transportation and communication was similar to that in the United States and
Britain. But because in Germany final consumers were fewer and their income
less, the response came somewhat later and on a smaller scale. In production
the responses were much more innovative, for German industry met the needs
of the rapidly industrializing and urbanizing Continent. In the great industries­
metals, machinery, and chemicals-entrepreneurs made, in the 1880s and
1890s, the investment necessary to become first movers at home and abroad.
In rubber, rayon, and synthetic alkalies the response was similar to that in
Britain. One firm became dominant at home and represented the nation in its
global oligopoly. On the other hand, in consumer-oriented industries, including
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kerosene and consumer durables such as sewing machines, German entrepre­
neurs were generally less successful, giving way to American and British pro­
ducers. The transformation of production in industry was strongly influenced
by Germany's legal and educational systems.

The Legal and Educational Environment

In Germany there was no common law to prohibit combinations in restraint of
trade, as the common law continued to do in Britain. And, of course, there was
no specific legislation to prohibit monopoly or monopolistic practices, as the
Sherman Antitrust Act did in the United States. In 1897, at almost the same
moment when the United States Supreme Court upheld the constitutionality of
the Sherman Act and so made such interfirm agreements illegal, the German
high court, the Reichsgericht, held that contractual agreements as to price,
output, and allocated markets were enforceable in courts of law. Such agree­
ments, the court added, were not only in the interest of those who signed them
but were also in the public interest. 56

In Germany the initial efforts at such contractual cooperation between com­
peting firms came at the same time and for the same reasons as they did in the
United States and Britain. As the new factories went into operation, output
soared, prices declined, and competition intensified. As in the United States,
the use of agreements between manufacturers as to price, output, and mar­
keting areas began in earnest with the economic depression that struck the
international economy in 1873 and set off a twenty-year decline in prices of
industrial goods. Jiirgen Kocka estimates that "there were four cartels in 1875;
106 in 1890; 205 in 1896; 385 in 1905," and "most were regional, unstable, and
short-lived. "57 From the start these cartel agreements were fully supported by
the German courts.

Even with legal sanction, however, contractual arrangements remained dif­
ficult to negotiate and even more difficult to enforce. At times competitors
refused to join, enjoying price stability without restricting output. Often, those
who joined devised ingenious ways to cheat on the agreement. As a result,
arrangements became increasingly formal and complex. Simple agreements as
to price, marketing quotas, and marketing territories were replaced by more
precisely defined "conventions," consortiums, and formal associations. To
assure more effective compliance, groups of firms often set up a sales syndicate
to market and distribute the output of all participants in a convention or an
association. In some cases, the syndicate appointed an existing wholesaler as
its central agency. In others the sales organization of one of the leading com­
panies became the agency. In still others a new organization was created. And
sometimes firms used syndicates to sell undifferentiated, commodity-like prod­
ucts but relied on their own sales forces to market a more technologically
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complex line of goods. In the last case, agreements on price and markets
continued to be difficult to enforce. 58

As these sales agreements broke down, some firms decided to cooperate
even more closely by pooling profits. This meant that if a sales force overran
its quota, the profits of the offending company would not be increased; it would
continue to receive the agreed-upon percentage. Such profit pooling was
achieved through the formation of an Interessengemeinschaft (an I. G., or "com­
munity of interest"), which, besides pooling profits, often attempted to coor­
dinate its members' policies on technical matters, sales purchases, and patents.
Occasionally, firms turned to an even more centralized formal organization for
determining output and price, with an even larger administrative staff to enforce
its decisions. The Nobel Dynamite Trust (see Chapter 6) is an example of such
a complex cartel structure.

Yet all of these arrangements were difficult to maintain. Contractual agree­
ments, "conventions," and consortiums were, as Kocka emphasizes, usually
short-lived; and while they lasted there were constant squabbles over the
allocation of quotas and constant maneuvering to improve one's position in time
for the next renegotiation and reallocation. The syndicates were longer-lived
but remained scenes of continuing conflict and controversy. This was less true
of the I. G. 's and the other more formal associations. But even here, in order
to assure compliance, firms purchased shares of other enterprises in their
group. Usually the larger firm obtained stock in smaller ones; occasionally large
companies held each other's shares.

The legality of cartelization thus led to a much richer variety of interfirm
contractual relationships in Germany than in the United States or even Great
Britain. It had other significant effects, changing not only the ways of compe­
tition but also those of growth. Because cooperation was legal, there was less
pressure for industry-wide mergers. Because industry-wide mergers were the
prerequisite to industry-wide reorganization and rationalization, far fewer such
rationalizations occurred before World War I in Germany than in the United
States.

One other significant difference between Germany and the United States was
the German two-board system of corporate governance. In 1884 a law was
passed that required a joint-stock company, an Aktiengesellschaft (AG) to have
both a management board, the Vorstand, which was responsible, to quote
Norbert Hom, for "the routine running of the business," and a supervisory
board, the Aufsichtsrat, which was responsible for "control and guidance with
respect to long-term policy-making." As Hom points out, this division of labor
was difficult to carry out in practice. Occasionally a supervisory board took over
both functions. "In most cases," however, the supervisory board came to be
made up of part-time representatives that included not only those representing
"majority shareholders (including parent companies) but other external interest
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groups (banks, communities of interest)." In such cases the supervisory board
became relatively "inactive, retaining . . . some reduced controlling functions
(including 'crisis management' and often its legal function of selecting the man­
agement board members). "59 Therefore the Vorstand, consisting of full-time
company executives, made long-term policy as well as short-term operating
decisions. Nevertheless, representatives of the banks on which companies still
relied for funding and of the parent companies continued to influence policy­
making; and a supervisory board, by including bankers and officers from other
companies, could provide an instrument for assisting interfirm cooperation.

The two-board system applied legally to the joint-stock company only and
not to a second type of incorporated company, the privately held, limited-liability
company or Gesellschaft mit beschrankter Haftung (GmbH). Nevertheless, this
incorporated company, whose shares were rarely traded, often used the two­
board system.

By comparison with the legal framework, Germany's institutions of higher
education affected the beginning and continued growth of the large German
industrial enterprise in ways that were less obvious but no less significant. By
the late nineteenth century these institutions were providing the best technical
and scientific training in the world. The German universities had become cen­
ters for serious research and scholarship in science and technology long before
their British and American counterparts. They pioneered in institutionalizing
the acquisition and transfer of knowledge. They led the way in the development
of the disciplines of physics and chemistry and their application to medicine and
industrial technology. 60 Moreover, the Technische Hochschulen (technical uni­
versities) were specifically created to train men for industrial appointments. By
1900 such schools were established in major locations-Charlottenburg (in
Berlin), Munich, Darmstadt, Hannover, Karlsruhe, Dresden, Stuttgart, Aachen,
and Brunswick. 61 After 1900 others were set up at Danzig and Breslau.
Between 1890 and 1900 the enrollment at these technical schools increased
from 5,361 to 14, 738-an increase of 170% as compared with the 10% growth
of the German population in that decade. By 1910 the enrollment was 16,568. 62

By contrast, in 1913 there were only 1,129 students of engineering in all the
universities of England and Wales (see Chapter 7). Moreover, the German
universities, unlike the British, had established graduate programs in engi­
neering. At the turn of the century Emperor William II had issued several
decrees permitting these universities to award the degree of Doktor Ingenieur.

In these years the German government also sponsored research institutes
where distinguished scholars spent full time working on scientific research. The
best known was (in English translation) the National Physical Technical Insti­
tute-(later the Royal Institute of Physics)-which was established in 1888 in
Charlottenburg near the electrical equipment works of Werner von Siemens,
who had been the driving force in its founding. 63 Among the others that followed,
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the Kaiser-Wilhelm-Gesellschaft for chemistry, established in Berlin in 1911,
was of particular importance. These institutes, with their increasing number of
Nobel prize winners, soon had ties with universities, the technical schools, and
the large industrial enterprises.

In the years just before and after 1900, about the same time that schools of
business appeared in the United States, the first German schools to provide
business education, the Handelshochschulen, were established. The first
appeared at Cologne in 1898, followed by those at Aachen in 1903, Berlin in
1906, Mannheim in 1907, and Munich in 1910. 64 The curriculum, as compared
with that of the American business schools, was concentrated more on
accounting, finance, and generalized business economics and law than on mar­
keting and general management. By 1920, according to Robert Locke, "it was
possible to acquire a full range of undergraduate and graduate degrees in busi­
ness economics, and the possession of research degrees became increasingly
important for appointment to professorships in business schools. "65

This rapid growth of an infrastructure for scientific, technical, and business
education provided more than just a source of technically trained managers. As
in the United States, the engineering schools and to a lesser extent the business
schools became a vital source of scientific, technical, and commercial knowl­
edge. Robert Locke has described and documented the close relationships
between the new educational institutions and the new industrial enterprises,
mainly those in the chemical and electrical-equipment industries but also those
in metals, nonelectrical machinery, and optics. Thus in Germany the modem
industrial enterprise with its production managers, design engineers, and mar­
keters quickly provided the crucial link between the sources of technical knowl­
edge and the needs of customers, particularly industrial customers. This linkage
was much closer in Germany than in Britain, where it rarely existed at all, and
even than in the United States, where at the tum of the century the process
was just beginning. And only a little later a comparable set of relationships
developed in finance and commerce between the large industrial enterprise and
the new Handelshochschulen.

The Coming of Cooperative Managerial Capitalism

These characteristics that differentiated Germany's economic and cultural envi­
ronment from that of Britain and of the United States tended to encourage
cooperation between its new modern industrial enterprises. From the start the
foreign market was more important to German industrialists than to the Amer­
icans or even to the British. Continental Europe provided the major market for
Germans, just as the continental United States did for Americans and as the
British Empire did for the British. But whereas for the Americans the conti­
nental market was largely a home market, for the Germans it consisted of many
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states, languages, and cultures. When German enterprises marketed and dis­
tributed in European countries, they were foreigners competing with local cit­
izens. Outside Europe, in Latin America, Asia, and Africa, the British and to a
lesser extent the Americans had already established a strong commercial pres­
ence before German enterprises moved into these areas. The challenge of
meeting such competition abroad often promoted cooperation at home.

Such cooperation was further encouraged by the Grossbanken when they
provided initial capital for the new industrial enterprises. Because the banks
invested in a number of firms, they normally preferred cooperation to compe­
tition, particularly when competition threatened profits. As competition inten­
sified as a result of the rapidly increasing output of the new technologies, the
laws themselves further promoted cooperation. Even the educational system
facilitated cooperation by providing managers for the new enterprises who came
from much the same social class and received much the same technical and
commercial training. By the turn of the century, after the new enterprises had
been created through the three-pronged investments in manufacturing, mar­
keting, and management, 'and after the players in the new oligopoly had been
selected and were beginning their powerful and effective drive into foreign
markets, these industrial leaders began to devise more formal and sophisticated
legal forms of cooperation. The coming of World War I, the defeat of Germany,
and the successive postwar crises intensified the pressure for cooperation.
German industrialists believed that such cooperation was necessary if they
were to maintain their position at home and win back the markets they had lost
abroad. Thus the events of the decade between 1914 and 1924 helped to solidify
the system of cooperative managerial capitalism that was developing before
World War I within the major German industries.



• ELEVEN •

Creating Organizational Capabilities:
The Lesser Industries

During the years between 1870 and World War I, Germany, like the United
States, quickly surpassed Britain in industrial output and captured an increasing
share of Britain's international and even domestic markets. At the core, this
success rested on the ability of German entrepreneurs to adopt new technol­
ogies and to build the organizations necessary to exploit them. Nevertheless,
the technological processes of production in the new capital-intensive industries
and the markets for their output differed from one industry to another. These
industries differed in the timing of technological innovation, the availability of
markets and supplies, and the need for capital. Therefore they differed in their
financial requirements and in the role the banks played in financing them. They
differed, too, in the ways in which the legally enforceable cartels affected the
growth of companies and the competition between them, and the ways in which
the educational infrastructure affected the development of product and process
and the recruitment of managers.

The Second Industrial Revolution

The industries in which German entrepreneurs excelled were those that lay at
the heart of the Second Industrial Revolution-those that produced the mate­
rials and the machinery so essential to the rapid industrializing and urbanizing
of the economies, not only of continental Europe but also of Britain and the
United States. By World War I Germany's industrial strength lay in what con­
temporaries referred to as "the great industries. " These included metals-iron
and steel, copper and other nonferrous metals; heavy industrial machinery,
particularly the new machines that generated, transmitted, and used electrical
power; and the new chemical industries that produced man-made dyes, fibers,



Creating Organizational Capabilities: The Lesser Industries 429

medicines, fertilizers, and materials used in a wide variety of industrial pro­
cesses. In these industries German entrepreneurs were the first movers in
Europe: they succeeded where British entrepreneurs failed. Not surprisingly,
these were the industries that attracted the most attention in their day and
have continued to interest historians and economists ever since.

The other industries in which the modem industrial enterprise has always
clustered played a less central role in the development of the modem German
economy. For this reason, probably, much less has been written about them.
Nevertheless, the histories of the leading enterprises in Germany's "lesser
industries" provide a somewhat different perspective from which to view the
evolution of the large enterprise and the coming of managerial capitalism. In
rubber, rayon, synthetic alkalies, explosives, and a small number of light­
machinery industries, German entrepreneurs were first movers, competing
with the British and Americans in European and global markets. In oil, German
firms, financed by powerful Grossbanken, became strong challengers. But in
some of the other lesser industries-most foods, glass, abrasives, and other
materials, and most standardized, light machines-the German entrepreneurs'
response to the new opportunities was much more limited, and their enterprises
were far less effective in international trade. In these lesser industries the
leading firms faced more vigorous competition from foreign enterprises both at
home and abroad than did those in the great industries. Such competition
resulted in somewhat different patterns of interfirm relationships and of
financing than occurred in metals, machinery, and most of the chemicals.

Because World War I obviously affected the German economy much more
drastically than it did that of the United States and even that of Britain, the
history of its industries will be told in two parts-first, up to the outbreak of
World War I, and then (in later chapters) from 1914 until the mid-1930s, when
Hitler's rise to power once more transformed Germany into a command
economy. The industry-by-industry review will include the same industries as
those already considered for the United States and Britain. But because of the
different impact of these industries on the German economy and because of the
different entrepreneurial responses to the opportunities created by the coming
of transportation and communication revolution, the industries will be reviewed
in a somewhat different order. In this chapter on the lesser industries I begin
with the branded, packaged products (food, tobacco, and consumer chemicals),
in which German entrepreneurs made only limited investments. Next I discuss
oil, rubber, and industrial materials (including explosives) in the same order as
that used for Britain (Chapter 8). Then I tum to the few light-machinery indus­
tries in which a small number of German entrepreneurs (unlike their British
counterparts) responded effectively to new opportunities. Finally, I briefly con­
sider textiles, where again the entrepreneurial response differed from that in
Britain.
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Branded, Packaged Products: Limited Entrepreneurial Response

In contrast to the United States and Britain, the two hundred largest industrial
enterprises in Germany included few producers of foods, tobacco, and (except
for sophisticated pharmaceuticals) consumer chemicals (Groups 20, 21, and 28;
see Appendixes C.1-C.4). The brewers were the major exception to this gen­
eral situation. In foods, tobacco, and consumer chemicals large industrial enter­
prises did appear in Germany during the 1880s in the same three-digit industries
as they did in the United States and Britain-vegetable oil, sugar, cocoa and
chocolate, beer, soap, and drugs: that is, they appeared in all three countries
in those industries where the technology of production gave large works cost
advantages over smaller plants. But German entrepreneurs failed to create
large enterprises in branded, packaged cereal and other grain products com­
parable to those in the United States and Britain.

Moreover, the German vegetable-oil and sugar companies that are listed
failed to do what their counterparts in the United States and Britain did. Instead
of moving into packaged and branded products that could be placed directly on
retailers' shelves, they remained primarily producers of bulk or commodity
products. All the sugar companies were regional beet-sugar producers which
benefited from scale economies as the industry's output rose from an annual
average of 2.5 million tons in the period 1866 to 1870 to 3.4 million tons between
1906 and 1910. As output expanded, the number of factories declined and, in
J. H. Clapham's words, "the average factory greatly increased in size." These
firms, which usually grew the beets as well as processing them, sold in bulk to
confectioneries and other producers. In addition, they sold in bulk to whole­
salers who packaged and branded the product for retail sale. The final consumer
market for sugar was apparently too small to encourage packaging and branding
by the manufacturers, as was done by American Sugar and Tate & Lyle. 1

As vegetable oil replaced animal oils in the production of margarine, cooking
oils, and other foods for human and animal consumption (and also for soap), and
as palm and copra (dried coconut flesh) began to replace cottonseed oil as
primary sources of vegetable oils, large firms began to concentrate their pro­
cessing plants in the nation's two major ports, Hamburg and Bremen. By 1914
the four largest enterprises-Verein deutscher Oelfabriken, F. Thorl, Bremen­
Besigheimer Oelfabriken, and Noblee & Thorl-along with two smaller firms,
accounted for 80% to 90% of the coconut oil and more than 90% of the palm oil
processed in Europe. They sold the products in bulk, primarily to producers of
cattle fodder or makers of margarine. 2

By the tum of the century German margarine production, which also enjoyed
high economies of scale, was dominated by two Dutch producers-Van den
Bergh and Jurgens. They had captured the German and Continental markets
by being the first to build large plants in Germany (this was done in 1887 after
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the imposition of a tariff), and then they had rapidly expanded their networks
of branch offices. In 1908 the two Dutch firms signed an agreement to take
most of the output of the four largest German vegetable-oil refiners. All but
one of these four were taken over shortly after World War I by the two Dutch
margarine makers, which were the Continental forbears of Unilever.

German entrepreneurs were most successful in developing branded, pack­
aged products in the cocoa and chocolate trade. The first mover, Stollwerck,
remained the leader until after World War I. Its only German rival was Sarotti,
which was formed in 1865 and built a large plant in Berlin in the early 1890s.
By 1900 employment there had risen from less than one hundred to close to
one thousand. Sarotti made no attempt to expand outside Germany or to diver­
sify into vending machines or other nonchocolate products. Like the vegetable­
oil producers it was taken over after World War I by a foreign first mover, in
this case Deutsche Nestle, a major subsidiary of the giant Swiss firm, which
since the turn of the century had been the largest producer of canned milk,
baby food, and other packaged dairy products in Germany. 3

German entrepreneurs were more successful in consumer chemicals than
they were in foods. They became first movers in pharmaceuticals and chal­
lenged Lever Brothers in soap. In these cases, however, success rested on
capabilities in chemical processing and not in mixing, packaging, and branding
soap, drugs, and paints by mechanical means in the American and British
fashion. Because German pharmaceuticals grew out of the production of dyes,
their history is told in the next chapter along with those of the leading producers
of organic chemicals.

The story of the German challenger in soap shows how one enterprise moved
into a global oligopoly by using an innovative technology of production based on
existing organizational capabilities. In 1907 Fritz Henkel, a maker of bleaches
used in laundries, working closely with Deutsche Gold- und Silber-Scheide­
Anstalt AG (DEGUSSA), a first mover in electrochemicals, developed a new
chemical-based soap powder. At that time two foreign firms dominated the
German soap market, Lever Brothers and the Austro-Hungarian firm of
Schicht. The Schicht firm had built a works in Aussig, Austria, in 1887 that was
large enough, in the words of Lever's historian, to permit it "to reduce costs
far below its competitors." It then established a Continental sales force. 4 In
1898 Lever Brothers, in order to maintain its position in the German market,
built a works in Mannheim.

Henkel was able to challenge these first movers because in 1889 he had
constructed a large bleach plant near Dusseldorf and had formed an extensive
sales force. After developing the soap powder, Henkel and DEGUSSA signed
an agreement by which DEGUSSA was to provide the basic material, sodium
silicate, and Henkel was to process, package, market, and distribute the new
product, given the brand name of Persil. On the basis of his new technology
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and existing sales force Henkel quickly became the major soap-powder pro­
ducer on the Continent. Lever quickly responded by purchasing a half interest
in another pioneer-Dr. Thompson's Seifenpulver-and improved that firm's
product, producing a soap powder for finer fabrics. This became Lever's inter­
nationally sold Rinso brand. Possibly because of this strong response, Henkel
decided not to challenge Lever directly in Britain. Instead, in 1909 he licensed
his process to Crosfield's, one of Lever's friendly competitors, to make soap
powder for sale in Great Britain and in the empire, with the exception of Canada,
Australia, and New Zealand. The new product was clearly a superior one, for
as Crosfield's historian writes: "The deal with Henkel's was ultimately to prove
the most profitable stroke of business Crosfield's ever made." Henkel then
made comparable arrangements for a French company to produce and sell Persil
in that nation. In the rest of Europe, Henkel's Persil sales grew rapidly. In 1913
the company constructed its first foreign plant, in Switzerland. After the war it
built works in other European countries. 5

Finally, in tobacco, Georg A. Jasmatzi became the dominant enterprise after
it was purchased in 1901 by the American industry's first mover, American
Tobacco Company. It was then taken over by British-American Tobacco (BAT),
American Tobacco's successor in international trade. BAT quickly enlarged
Jasmatzi's facilities and personnel, making it the dominant tobacco-processing
enterprise in Germany.

Of the two other producers of branded, packaged products listed among the
top two hundred German industrials (see Appendixes C.1-C. 4), one was Knorr,
a producer of packaged powdered soup and baby food, and the other was
"Nordsee" Deutsche Dampffischereigesellschaft. Knorr's development was
similar to that of Nestle and Borden, though on a smaller scale. The "Nordsee"
story is unusual. By World War I it was operating processing plants, a fleet of
ships, and nine branches that marketed both fresh and processed fish in Ger­
many. Little information is available on this only representative of the fishing
industry among the top twentieth-century enterprises in all three countries. 6

That German companies-Nordsee, Henkel, Stollwerck-and foreign
firms-Lever, Nestle, BAT, and the Dutch margarine producers-created
long-lasting, integrated, high-volume producing and distributing enterprises in
Germany emphasizes that, even though consumer income was lower there than
in the United States or Britain, entrepreneurial opportunities existed in the
production and distribution of branded, packaged products. The success in the
German market of subsidiaries of American firms such as Quaker Oats and
Corn Products Refining again makes the point. These two subsidiaries quickly
became the largest producers of their cereal products in Germany. 7

The German entrepreneurial response was limited in these industries partly
because foreign rather than German entrepreneurs were the first to make the
necessary investment in new processing and packaging technologies and to
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build the necessary marketing networks and managerial organizations to exploit
them effectively. Only in soap, and then only after a technological breakthrough,
was a German company able to challenge foreign first movers. For Nestle and
the Dutch margarine producers, which built works large enough to obtain the
cost advantages of scale, and which had only tiny domestic markets of their
own, Germany was second only to Britain as an outlet for their new mass­
produced goods. The creation of their Continental marketing organizations was
essential to their initial success. For the British and American processors,
whose initial growth had rested on their large domestic markets, the building
of a comparable sales network in Germany was part of the global expansion of
their marketing activities. In order to supply the growing demand they acquired
production facilities within Germany, though they did so less quickly than the
Dutch and Swiss companies.

In the processing of those perishable products whose volume production
depended on a heavy investment in refrigerated facilities-meat, dairy prod­
ucts, and beer-German entrepreneurs only created large firms in beer.
Because the German Empire was neither a massive importer nor a massive
exporter of perishable meat and dairy products, there was less incentive to
build either large, mass-producing meatpacking enterprises like those in the
United States, or specialized commercial intermediaries like Britain's Union
Cold Storage and International Cold Storage, or retail chains such as Britain's
Eastman, Nelson, and Lipton. Nor was the urban market concentrated enough
to encourage the growth of firms to equal the size of Maypole Dairy and United
Dairies in Great Britain.

The brewing industry in Germany, as in Britain, was a special case. It was
by far the largest consumer-goods industry in the country. At the time of the
first industrial census in 1926 its capital assets were close to those of the giant
electrical-machinery industry.8 As in Great Britain, the brewers concentrated
more on regional than on national markets. Unlike the British, the German
brewers did not invest heavily in "pubs" or other retail outlets, however. On
the other hand, they made a greater effort than the British to exploit the
fundamental innovations that created the modem brewing industry in the late
1870s and early 1880s. These included the studies of Louis Pasteur, published
in 1876, which "laid the foundation of modem techniques of sterilization and
preservation"; Carl von Linde's invention of a cooling compressor; improved
steam boiling; and new bottling techniques. 9

The Germans quickly built breweries large enough to obtain the cost advan­
tages of scale. As might be expected, the first companies to make the invest­
ment in the new high-volume technologies continued to dominate their regions.
By 1911 fewer than 10% of the German breweries already accounted for 37%
of the total beer produced. 10 As the railroad network filled in, the leading
regional firms-those of Dortmund in the west, Munich in the south, Leipzig
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and Berlin in the center, and Breslau in the east-began to compete more with
each other and to participate more in the export trade. Thus, although the
German firms owned fewer retail outlets than the British, they did make a
greater investment in product-specific refrigerated storage and transportation
facilities. In addition, they spent more on research, and they established voca­
tional schools and professional journals before their British counterparts did.
The managerial organizations of the regional firms, however, remained rela­
tively small and the enterprises family-controlled.

Before World War I, at least one brewing enterprise moved beyond its
regional boundaries and in so doing created an extensive hierarchy of managers.
This firm, Schultheiss, was the nation's biggest from the 1880s until World War
II. Earlier, as one of the largest breweries in Berlin, it had begun to build an
extensive network of branch offices in northern Germany, in the manner of
Pabst and other American brewing firms. These branch offices, with refriger­
ated warehouses, numbered forty-five by 1901 and sixty-eight by 1910. This
network was served by a transportation office that scheduled flows in the
company's refrigerated cars. To meet the enlarged demand, in 1891 Schultheiss
acquired a brewing company in Berlin, in 1896 one in Dessau to the south, and
in 1898 another in Niederschoneweide to the southeast of Berlin. Earlier it had
obtained its own factory to build casks and cases, as well as its own malt works.
In 1898 it constructed a large central administrative office building in Berlin.
Unlike comparable British enterprises, Schultheiss did not operate as a feder­
ation of breweries. Instead, it was centrally managed from the Berlin head­
quarters through six territorial divisions, each with its own marketing and dis­
tributing organization whose activities were planned, coordinated, and
monitored from Berlin. 11

Except in brewing, however, the modem industrial enterprise played a much
smaller role in foods and consumer chemicals in Germany than it did in Great
Britain, where such firms were among the very largest industrial enterprises,
and in the United States, where they were among the most dynamic. Even in
brewing the companies remained relatively small and family-managed. The
lower per-capita income in Germany, the larger rural population, the lack of
concentrated urban markets, and the entrance of foreign first movers into the
German market all reduced the incentives for German entrepreneurs to make
an investment in facilities and personnel large enough to exploit the cost advan­
tages of scale available in these industries. Entrepreneurs like Ludwig Stoll­
werck and Fritz Henkel were very much the exception.

Other Lesser Industries: Effective Entrepreneurial Response

In the other lesser, capital-intensive, German industries where increased size
of plant brought greater cost advantages than it did in branded, packaged prod-
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ucts, German entrepreneurs responded almost as successfully as their Amer­
ican and British counterparts. In oil the response was late, but in European
markets by World War I two German companies were challenging the first
mover, Standard Oil, and its strongest rival, Royal Dutch (after 1907, Royal
Dutch-Shell). In rubber, Germany, like other European countries, had one
company-the first to build a tire plant large enough to obtain the cost advan­
tages of scale-which dominated the home market and competed effectively
internationally. In rayon, synthetic alkalies, explosives, and a small number of
light-machinery industries German entrepreneurs made the investments and
created the managerial organizations needed to participate in global markets,
much as did their British counterparts in all but light machinery. By contrast,
in other capital-intensive processing industries, including glass, abrasives, and
asbestos, and also in most of the light-machinery industries, German entrepre­
neurs failed to make the investments in time to prevent foreign first movers
from dominating the German market.

OIL: LATE CHALLENGERS

Because Germany had so few sources of petroleum within its boundaries, its
entrepreneurs entered the oil industry late (Group 29; see Appendix C. 2). They
were still ahead of the British, however, and they acted primarily on the initia­
tive of the German Grossbanken. When German entrepreneurs began to enter
the European oil industry in the 1890s, it was dominated by the American first
mover, Standard Oil; the European first mover, the Nobel Brothers; and two
challengers-the Rothschilds, Europe's premier banking family, and Henri
Deterding's Royal Dutch Company. Thus the story of the German oil industry
tells of the rise of challengers in a capital-intensive industry and of the role
played by the Grossbanken in establishing industrial enterprises.

As in the United States, the oil industry in Europe was dominated by its first
mover until the late 1880s. Ludwig Nobel and his brothers, members of the
entrepreneurial Swedish family, became the "Russian Rockefellers." Among all
the refiners of crude oil from the recently opened fields at Baku on the Caspian
Sea, Ludwig was the first to install a pipeline connecting a well with a refinery.
He did so in 1877. This pipeline, eight miles long, gave his refinery the largest
throughput of any in the Baku area. Nobel was also the first of the Baku refiners
to invest in a distribution network. He built the world's first oil tanker in 1878
and used it to carry his products to rivers and to railheads on the Caspian,
serving the Russian market. And in 1879, with his brothers Alfred and Robert,
he formed the Nobel Brothers Petroleum Production Company. That firm put
together a distribution system of flat cars (to carry barrels) and then tank cars,
storage depots, and terminals throughout Russia. (Forty such terminals had
been built by 1885.) In 1881 the company expanded its facilities by erecting a
continuous-process refinery with the most advanced technology, having an
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annual throughput of 8 million puds (approximately 1.2 million barrels) of ker­
osene and 3 million puds (approximately 0.3 million barrels) of lubricating oil. 12

Even before he built this new refinery, Nobel was one of the three largest
competitors in the Baku area, and three years later he was the leading refiner
of Russian oil, "refining more than four times as much as the second largest,
and more than the next five producers combined." Again the parallel to Rocke­
feller is striking.

Finally, the Nobels recruited a managerial organization to coordinate the flow
from the oil fields through the refining facilities and the distribution network to
the retailers, quickly developing sophisticated accounting and operational con­
trols to carry out this task. 13 The managerial hierarchy remained smaller than
that of Standard Oil, however. In 1883 the Nobels failed in an attempt to
consolidate the industry within Russia as Rockefeller had succeeded in doing in
the United States. After this failure their enterprise made no further extensive
effort to expand its marketing organization beyond Russia and Scandinavia.
During the 1880s, when Standard Oil was establishing its own distribution
organization in western Europe, the Nobels continued to rely primarily on
independent wholesalers to sell and distribute in the same market.

The dominance of the Nobels in Russia was challenged, as was Rockefeller's
in the United States, when other producers and refiners found an alternate
route to a market. In this case it was a railroad from Baku to Batum on the
Black Sea, completed in 1885. One of Europe's most powerful banking houses
played a major role in organizing and financing the new competition. The Paris
Rothschilds entered the Russian oil business in 1886 by purchasing tank cars
on the recently opened Baku-Batum line, by advancing loans to small refiners
to purchase their own cars, and by building a factory to produce packing cases
at Batum. The motive here was to provide crude oil to the refineries which a
Rothschild enterprise-the Societe Anonyme Commerciale et Industrielle de
Naphthe Caspienne et de la Mer Noire-was financing in France, Austria, and
Spain in order to serve a European distribution network which it was estab­
lishing. In addition, the new railroad route permitted Baku refiners to compete
with Nobel in the Russian markets. 14

Despite the achievements of the Nobels and their challengers, Standard Oil
continued to dominate the European markets for kerosene. This was not only
because the American firm had rationalized and centralized its production pro­
cesses and had integrated forward into marketing and distribution abroad as
well as at home. It was also, as John McKay has pointed out, because the
Europeans had not been able to create a comparable, integrated organization. 15

With the failure of the Nobels' attempt in 1883 to consolidate the industry in
Russia and with the opening of the new routes to the European and Russian
markets, more small firms were competing than was the case in the United
States, even though the Nobel and Rothschild groups continued to be the most
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effective challengers to Standard Oil. Standard's relative strength is indicated
by a proposed agreement drawn up in March 1895, which would have assigned
75% of the 'Yor1d's export trade to Standard Oil and the other 25% to the
Nobels and other European producers. 16

In the first decade of the new century the European oligopoly was enlarged
in much the same way as the oligopoly dominated by Standard Oil in the United
States. On the one hand, new sources of supply were beginning to open up.
On the other, the coming of the internal combustion engine was creating a new
major market, for even before 1900 stationary gasoline engines were being
produced in volume. In this restructuring of the European oil industry the
Germans came to play the major role.

In the 1890s oil fields were discovered in Rumania, in Galicia in Austria, and
also in Borneo and Burma. Although Standard Oil's American rival, Pure Oil,
was making inroads on the European market, the major new challenger in
Europe was Henri Deterding's Royal Dutch Company, the industry's first
mover in Asia. That enterprise was closely allied with Marcus Samuel's Shell
Transport & Trading Company, the British carrier of the newly discovered oil
of southeast Asia to Europe. In 1901 Samuel arranged to purchase from the
predecessors of Gulf Oil one thousand tons of crude per year from the newly
opened Spindletop fields in Texas, at a fixed price, for twenty-one years. In
1902 Samuel and Deterding, with the Paris Rothschild Bank as a third partner,
formed the Asiatic Petroleum Company to market oil in the Eastern Hemi­
sphere. In the meantime, Deterding had quickly moved into the recently opened
fields in Rumania and also into new fields in Russia. 17

The smaller indigenous enterprises in the new fields, however, were able to
hold their own, largely because of the German banks. The Deutsche Bank (by
then the most powerful of the Grossbanken), supported by several smaller
banks, financed ventures in Rumania, including the largest producer, Steaua
Romana, which quickly built a substantial refinery and a local sales organization.
Then in 1903 the managers of the Deutsche Bank realized, as Rockefeller and
Nobel had done earlier and Charles Greenway at the Anglo-Persian Oil Com­
pany did a little later, the necessity of having an international sales organization
and of consolidating refining and producing activities within a single enterprise.
In January 1904, therefore, the bank formed Deutsche Petroleum AG (DPAG).
At the same time, it purchased the German gasoline and naphtha sales subsid­
iary of Shell Transport & Trading. That subsidiary, which became Deutsche
Petroleum-Verkaufs-Gesellschaft (DPVG), soon had marketing organizations
in other European countries.

Then in June 1906 Arthur von Gwinner, the chairman of the Deutsche Bank's
Supervisory Board, joined forces with the Nobels and Rothschilds to form the
Europaische Petroleum Union (EPU), which became the western European
selling arm of the three major groups producing oil in Europe-the Nobels, the
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Rothschilds, and the Deutsche Bank. EPU, in turn, set up a British sales
subsidiary, the British Petroleum Company, which established its own tanker
company, the Petroleum Steamship Company of London. In this way, EPU
became a consolidated marketing enterprise for the western European mar­
kets. 18 It was organized, however, more like a German sales syndicate than
like a marketing organization of an integrated American company: that is, EPU's
policy board, the Comite des Participants de la Centrale, determined the
amount of refined oil to be distributed, the amount that each of the participating
companies would provide, and how much should be purchased from outside
suppliers, such as Gulf. "Their day-to-day management," according to Fred­
erick C. Gerretson, "was in the hands of a Conseil d'Administration which was
composed of the directors of the various amalgamated companies. "19

It was in 1907, soon after the birth of EPU, that Deterding's Royal Dutch
Company joined forces with Shell Transport & Trading Company in an arrange­
ment which gave the Dutch company 60% and the British 40% of the new
enterprise, Royal Dutch-Shell.

In the meantime Austrian producers, supported by the second most powerful
of the German Grossbanken, the Disconto-Gesellschaft, and its ally, Bankhaus
S. Bleichr6der, were bringing together a smaller but more integrated oil enter­
prise. The Disconto had entered the Rumanian fields by refinancing two small
producing companies. In 1905 these two joined with another to form Allgemeine
Petroleum Industrie (APIAG). The Disconto also helped to finance the consol­
idation of several small Austrian (Galician) producers and refiners in 1899. In
1904 it supported the consolidation of a number of wholesalers into an enter­
prise that became known as OLEX, a trade name and the telegraph address of
its coordinating headquarters. In 1905 OLEX began to move aggressively into
Germany and nearby countries, creating regional marketing organizations and
investing in tank cars and wagons and storage depots. In 1910 OLEX centralized
its control over the regional subsidiaries by setting up headquarters in Berlin. 20

The senior managers at the Disconto then realized that they had to decide
to be either a bank or an oil company. In the first place, the oil investment was
absorbing an increasing share of the bank's resources. Second, in their own
words, "from tl1-e banking point of view the technical direction of undertakings
which are so ramified and difficult to manage would not be practicable in the
long run, because it made such demands on the co-operation of the banking
management that various members would be permanently submerged in oil to
the exclusion of all other activities. "21 Disconto's board, therefore, decided to
concentrate its oil industry interests in the hands of Rudolf Noellenburg, an able
young executive in Deutsche Tiefbohr AG, a potash and coal-mining firm that
in 1906 had moved into oil production in Alsace and near Hannover. That firm
had built refineries adjacent to its production operations and created a small
sales organization. With Disconto's backing Deutsche Tiefbohr changed its
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name to Deutsche Erdal (DEA) and took over Disconto's Rumanian holdings
(APIAG); the marketing subsidiaries of aLEX in Germany, Switzerland, Bel­
gium, and Scandinavia; and also the allied banks' producing and refining interests
in Galicia. In addition, DEA obtained control of Deutsche Mineralal-Industrie
and other North German refineries. The Disconto bank, although turning over
the administration of its holdings to Noellenburg's Deutsche Erdal, remained
DEA's major stockholder and continued to administer directly the finances of
this new integrated oil enterprise.

Standard Oil responded quickly to the growing strength of Royal Dutch and
the two German bank-sponsored enterprises. Its marketing subsidiary,
Deutsch-Amerikanische Petroleum-Gesellschaft (DAPG, of which Standard had
come to hold 90% of the equity), built refineries using Rumanian and Pennsyl­
vania oil to produce kerosene, gasoline, and a variety of naphtha products.
Standard's DAPG also intensified its sales and distribution efforts and sharply
cut prices. In 1904, in direct response to the formation of aLEX, another of
Standard's subsidiaries, Vacuum Oil, producer and worldwide distributor of
lubricants, built two refineries to process Galician oil. In the same year Standard
Oil formed Romano-Americana to produce, refine, and distribute Rumanian
crude oil. These investments in all three activities quickly made Standard a
major player in eastern Europe. It was only turned away from making a similar
set of investments in Russia by the 1905 revolution and the massive destruction
at the Baku and other Russian fields. 22

Standard Oil's response was effective. After a short spell of vigorous com­
petition, DAPG reached a series of agreements in 1907 with subsidiaries of
Deutsche Petroleum and of its marketing arm, the new EPU. And these agree­
ments once again confirmed the American company's paramount position in the
markets of western Europe, including Britain. As a result of these agreements,
historians of Standard Oil estimate, Standard enjoyed 75% and EPU 20% of the
overall market for illuminating oil-kerosene-with aLEX and Pure Oil as
competitors in particular areas. Significantly, Standard's share of gasoline was
less. In 1910 Standard made a comparable marketing agreement with aLEX,
the selling arm of Deutsche Erdal. 23

In this way, through a complex series of interactions that are hardly hinted
at in this brief summary, by World War I the global petroleum industry's first
mover, Standard Oil, was being challenged in all parts of the world by Royal
Dutch-Shell and in European markets by two German-financed and -adminis­
tered firms-Deutsche Petroleum and the smaller Deutsche Erdal. In addition,
the new integrated American firms, Texaco and Gulf, were beginning to seek
foreign and particularly European markets. On the other hand, the growing
global oligopoly lost an important member when Standard Oil made arrange­
ments in 1911 with Pure Oil to handle its overseas marketing. 24 The dismem­
berment of Standard Oil by the Supreme Court's 1911 antitrust ruling did not
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substantially affect international competition during the brief period before the
outbreak of World War I.

The challenge by the two German companies was more potential than real.
In 1914 Noellenburg was just beginning to rationalize his producing, refining,
and distributing facilities and to build the management structure essential to
administer the properties which the Disconto bank had legally consolidated into
Deutsche Erda!. And Deutsche Petroleum remained little more than a loosely
knit holding company. At EPU, its marketing and distribution company, Emil
Georg von Stauss, the bank's specialist in oil, was building an effective trans­
portation, distribution, and marketing organization for Europe. He also "com­
pelled its suppliers to supply lamp oil of a certain quality which was equal in
every way to Standard's White Water. "25

As early as 1910 the Deutsche Bank's directors were becoming as concerned
(and for the same reasons) as had the directors of the Disconto bank about their
ability to manage a large oil enterprise. Indeed, in that year Arthur von Gwinner
of the Deutsche Bank offered to sell EPU to Standard Oil and to Royal Dutch­
Shell. As Standard Oil's historians have paraphrased his explanation, "the man­
agers of the firm were bankers and they did not have the necessary time to
devote to the demands of this commercial enterprise. "26 Both Standard and
Shell turned down the bank's offer. The price was too high. Then von Gwinner
began a campaign in the Reichstag to strike at Standard's power in Germany
by nationalizing the wholesaling of kerosene. (The aim was not, it should be
stressed, to nationalize the oil industry, but only the wholesaling of kerosene,
the market that Standard dominated.)27 It was only in 1913, after Standard had
effectively thwarted the threat, that von Gwinner turned over the bank's hold­
ings to von Stauss's management. Only then did von Stauss begin to concentrate
on consolidating and rationalizing Deutsche Petroleum's facilities and recruiting
the necessary management organization.

One reason Royal Dutch-Shell turned down von Gwinner's offer was that
Deterding had his eye on the Rothschilds' holdings in Russia. He began serious
negotiations in 1911. The transactions, completed early in 1912, included the
purchase of crude-oil facilities with an annual output of 436, 000 tons of crude
and 338, 000 tons of refined, as well as tankers, barges, and 800, 000 tons of
storage capacity.28 In 1914 Deterding, who was still involved in building his
giant integrated empire, had as yet given relatively little thought to managing
it. Nevertheless, by 1914 Royal Dutch-Shell and its two German rivals were
beginning to reduce Standard's share in the European market. If the war had
not totally disrupted the production, refining, and distribution of oil, Deutsche
Petroleum and Deutsche Erdal would in all likelihood have remained major
players in the global oligopoly.

The evolution of the oil industry in Europe was significantly different from
that in the United States, even though the Nobels acquired first-mover advan-
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tages comparable to those of Rockefeller's Standard Oil, and even though the
challenges to the first mover came at much the same time for much the same
reasons. The main difference was that the Nobels failed to create an integrated
organization comparable to that of Standard Oil. The Nobels and their major
European rivals relied much more on contractual arrangements than did Stan­
dard and its American competitors. They made contracts with suppliers, mar­
keters (both wholesale and retail), and transportation companies, as well as
among themselves and their smaller competitors. Both the Nobels and Roths­
childs often made investments in the same independent enterprises. These
agreements rarely lasted, because the opening of new fields and the develop­
ment of new products continually altered the strategy of the leaders. By 1911
when the Rothschilds sold off their major holdings, the Nobels' integrated oil
enterprise operated only in Russia and Scandinavia.

Another difference between Europe and America was the entrepreneurial
role of banks. Although the Rothschilds' banking activities may have been more
personal (that is, family-oriented) than institutional, the German Grossbanken
with their extensive managerial hierarchies were responsible for creating two
major challengers to Standard Oil in Europe before the outbreak of World War
I. In no American or British industry did banks playa comparable role.

FIRST MOVERS, EUROPEAN STYLE: RUBBER, RAYON, ALKALIES, AND
EXPLOSIVES

In several other industries where high-volume chemical processes ofproduction
assured the cost advantages of scale economies-that is, in rubber, synthetic
fibers, synthetic alkalies, and dynamite-the evolution of the large German
industrial enterprise paralleled more closely the British experience. Whereas
in oil, as in branded, packaged products, the Germans were latecomers, in
these other industries the German entrepreneurs were first movers. They
were among the first to invest in the new technologies, recruit the necessary
managers, and build an international sales network. They quickly dominated
the domestic market and competed with first movers of other nations in inter­
national markets. Moreover, they relied far less on banks than did the oil
producers and refiners, partly because of the rapidity with which they generated
profits.

Rubber. In rubber (Group 30; see Appendixes C.1 and C.2), the first
German enterprise to mass-produce the automobile tire was still the nation's
dominant rubber company in the 1980s. Continental-Caoutchouc-und Gutta­
Percha-Compagnie differed from Britain's Dunlop and resembled Goodrich and
United States Rubber in that it began by producing rubber products, albeit on
a smaller scale, before the coming of the pneumatic tire. 29 At its Hannover
works it made boots, apparel, and surgical rubber (but apparently not industrial
items such as belting). Continental's first important growth came in meeting
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the demands for bicycle tires, and its dominance was assured when it built its
automobile-tire plant. The number of employees jumped from 600 in 1893 to
2,200 in 1903 and to 12,000 in 1913. By 1907 tires made up 91.6% of its sales.
Once the new plant was in full operation, Continental immediately became larger
than the Phoenix Gumrniwerke AG, at that time Germany's leading producer
of rubber shoes, fabrics, and a variety of industrial rubber products, and the
smaller Vereinigte Gummiwaren-Fabriken Hamburg-Wien. Neither of those
two firms moved quickly into the production of tires. 30 Continental's throughput
in automobile tires quickly gave it a powerful competitive advantage. Although
it had made a market-sharing agreement with a nearby competitor, Hanno­
versche Gummi-Kamm, to divide the domestic bicycle-tire market, with 65%
going to Continental and 35% to its competitor, it refused to make a comparable
agreement for the sale of automobile tires, either at home or abroad. Indeed,
it was unwilling to agree on allocating foreign markets for any rubber products,
even bicycle tires.

Like the first movers in other nations, Continental invested quickly in a global
marketing network for its automobile tires. By 1913 it had 130 branch offices­
20 in Germany, 48 in the rest of Europe, and 62 in other parts of the world.
But it had none in the United States. In 1905 Continental liquidated its American
sales subsidiary, which had been set up before the coming of the automobile
tire, but it did maintain close ties with one American firm, Goodrich. That
company, in return for German technical advice and possibly German patents,
produced and sold a tire with the Continental brand name and became a partner
with Continental in joint marketing ventures in Belgium and Austria. 31

There is little evidence of extensive interfirm cooperation in the global tire
industry. (For the only other example-that between Dunlop and Goodyear­
see Chapter 8.) The dominance of each European firm in its own domestic
market, as well as the economic strength of the four American leaders, meant
that Continental and its major European rivals competed functionally and stra­
tegically rather than negotiating for market share, as so often occurred in
European industries. Moreover, Continental did not have to tie itself to any of
the Grossbanken. The cost advantages of high-volume throughput permitted
the use of retained earnings to pay for the continuing growth of the enterprise.
From 1902 to 1913 annual dividends never fell below 40%, and for several years
they were higher. Generalizations concerning banker influence and cartelization
made on the basis of Europe's oil industry obviously have little relevance to the
history of its rubber industry.

Rayon. The history of rayon (in Group 22; see Appendix C.1) in Germany
parallels that of rubber to a certain extent. One firm quickly came to dominate,
and it grew by investing retained earnings rather than by bank financing. But
in rayon-an industry in which Europeans pioneered-the German leader and
its European competitors quickly attempted to maintain market shares and
profits through contractual agreements.
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The German first mover was Vereinigte Glanzstoff-Fabriken (VGF). Its story
is only less dramatic than that of Courtaulds in that the first entrepreneurs to
build a large rayon plant in Germany, Max Fremery and Johann Urban, used
the cuprammonium process, in which scale gave less impressive cost advan­
tages. That process also resulted in a product of more limited use than that
made by the viscose process. Nevertheless, once the plant was built, the sales
force organized, and the management recruited, profits came quickly, rising
from M 65,000 ($15,480) in the first year, 1900, to M 1.7 million ($422,000) in
1904 and moving on up in the following years. The increasing profits financed
VGF's continuing growth. After setting up two smaller plants in Alsace, it
established manufacturing units at Givet in France (1903), St. P6lten in Austria
(1906), and Flint in Wales (1908).

In 1911 VGF made the most significant strategic move in its history. It
purchased the pioneer German producer of rayon by the viscous process (the
process developed in Britain by Courtaulds), a firm headed by Count Guido
Henckel von Donnersmarck that had failed to make the investments necessary
to become a first mover. VGF immediately scaled up its viscous output. 32 At
the same time it began to obtain a financial interest in the other large German
rayon-producing firm, J. P. Bemberg, a prominent cloth dyer and finisher which
had experimented not too successfully with a variation of the cuprammonium
process. After 1911 VGF became almost wholly a producer of viscous rayon.
As it increased its holdings in Bemberg, it influenced that firm to concentrate
on the production of yams better suited to the older cuprammonium process.
(By the 1920s VGF had full control of Bemberg. )33

In 1911, as it was taking full command of the rayon industry in Germany,
VGF began to work out an agreement with Courtaulds and the rayon producers
in other nations to control price, output, and use of patents. In April of that
year, VGF, Courtaulds, the Comptoir des Textiles Artificiels in France, and the
Belgian firm Tubize, together with the Italian, Swiss, and Spanish viscous com­
panies, agreed in principle to form a consortium consisting of three groups­
German, Anglo-Saxon, and Latin-with each group responsible for sales in its
area. The members would share patents and technical innovations and would
establish a central committee which was to fix prices, set production schedules,
and pool and allocate profits. 34 But to delineate these principles in a written
contract acceptable to all parties proved to be an exceedingly difficult task. As
Donald Coleman reports, representatives of VGF "spent the next three years
vainly trying to secure such a contract. "35 Patent and process agreements were
made and statistical data were collected, but disagreements on specifics con­
tinued until World War I cut off negotiations. The experience demonstrated
both the desire of European competitors to negotiate rather than to compete
for market share and the difficulties involved in agreeing on the specific terms
of such contractual relationships.

By the outbreak of war, VGF had become second to Courtaulds among the
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European producers of the first man-made fiber. After the war the German
firm, maintaining a tenuous alliance with Courtaulds, remained the most influ­
ential rayon maker on the Continent. Moreover, after the European invasion of
the American rayon market, VGF became responsible for the third largest
output in the United States, led only by Courtaulds and Du Pont, and it was
soon taking market share from the British firm (see Chapter 8).

Alkalies and explosives. In synthetic alkalies and dynamite (in Group 28; see
Appendixes C.1 and C.4) the German pattern was similar to that of Britain. In
both countries local entrepreneurs exploited the innovations of two foreign
inventors, Ernest Solvay and Alfred Nobel.

To make alkalies by the new Solvay method, Deutsche Solvay-Werke was
established in 1885 in much the same way as Brunner, Mond was in Great
Britain and Solvay Process was in the United States, with Solvay & Cie of
Brussels taking stock in exchange for patents and financing. The German com­
pany's head, Karl Wessel, quickly built up a comparable integrated organization.
Within a year of its founding, the firm had captured a third of the German
market. It differed from its British counterpart in that it obtained control of the
manufacturers using the older Leblanc process; and it differed from both its
British and American associates by being technologically more innovative and
by quickly becoming more diversified. In Britain, Brunner, Mond negotiated
with the United Alkali Company, the combination of Leblanc producers that was
created to try to ward off the impact of the new technology. In Germany, Wessel
of Deutsche Solvay did more than negotiate; in 1891 he took over the Syndikat
Deutsche Sodafabriken formed five years earlier by the existing producers to
fight Solvay. Reorganized, that syndicate was renamed Deutsche Sodafabriken
Karl Wessel and became the German industry's marketing organization, which
Deutsche Solvay dominated. 36 Working closely with Ernest Solvay, Wessel
improved the production process by applying electrolytic techniques, particu­
larly those for making chlorine bleach. He did this before either the British or
the American firm even became interested in the new cost-reducing process. 37

As was true of the other members of the international alliance of Solvay-process
firms, Deutsche Solvay's markets outside of Germany were allocated in Brus­
sels by the representatives of all those firms, including the British, American,
Russian, and Austro-Hungarian, in consultation with the Solvays.

In the explosives industry, market allocation was more complex, for Alfred
Nobel was far less systematic than Ernest Solvay in licensing the patents for
his new products, or in attempting to oversee the activities of the licensed
firms. In Germany (and in the United States) Nobel licensed more firms than
he did in Great Britain. 38 In Germany the first and largest producer of dynamite,
Dynamit AG, quickly dominated the trade. In 1884 it joined with three other
firms (including the second largest, Rheinisch-Westfalische Sprengstoff AG) to
set price and output. The next year they formed a tighter federation, the
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German Union, which determined prices, allocated profits, and had a permanent
policy board and a board of managers to coordinate activities. Then in 1886 the
German Union joined Britain's Nobel Explosives, the oldest dynamite enter­
prise in Britain and by then the largest in Europe, to form the Nobel-Dynamite
Trust Company (see Chapter 7). This unusual international consolidation pooled
profits and coordinated activities within the home markets and negotiated for
world markets with the leading American companies and with an association of
French, Italian, and Spanish explosives makers on the Continent known as the
Latin Group. 39

The Trust Company also maintained formal and informal contacts with
another group of four German firms that produced propellants used in weapons,
as differentiated from explosives used in construction and mining. In the mid­
1880s the largest and most powerful member of that group, Vereinigte Koln­
Rottweiler Pulverfabriken, had acquired a controlling share of a major British
producer, Chilworth Gunpowder Company, Ltd., and was developing close
relations with Vickers, the integrated British arms maker, and with the leading
German maker of firearms, Ludwig Loewe's Deutsche Waffen-und Munitions­
Fabriken. 40

In the German explosives industry, market share at home and abroad was
determined more by negotiations than by functional and strategic competition.
Such negotiations, which never came in rubber, succeeded far more quickly in
explosives than in rayon. As in rubber, rayon, and synthetic alkalies the Gross­
banken played no significant role in financing the first movers in this new
industry.

Other materials. In glass and abrasives (in Group 32; see Appendixes C.1
and C.2) the Germans were less successful in exploiting the new technologies
for volume production than they were in rubber, rayon, synthetic alkalies, and
explosives. In both industries foreign first movers-American in abrasives and
American, British, and French in glass-quickly established their marketing
organizations in Germany. The failure of German entrepreneurs to create
strong enterprises in glass and abrasives again emphasizes the powerful com­
petitive advantages that accrued to distant first movers even when local entre­
preneurs were fully aware of best-practice technological and organizational pro­
cedures. The leading glass company on the Continent was the ancient and
impressively large French enterprise, St. Gobain. At the tum of the century it
owned four of the seven factories in France and operated the only two plate­
glass factories of importance in Germany. St. Gobain shared its economic power
in international markets with Pilkington, which operated a plant in France from
the 1890s on; with Pittsburgh Plate Glass, which had one in Courcelles in
Belgium; and with Libbey-Owens, which came to operate several plants in
Europe after World War I (see Chapters 4 and 7). 41 From 1904 until World War
II the two European leaders, St. Gobain and Pilkington, dominated the meetings



Germany: Cooperative Managerial Capitalism 446

that set price and production schedules and allocated markets, while the Amer­
ican companies played a passive role. 42

In abrasives, which were synthetically produced by electrochemical tech­
niques, the German subsidiaries of the two American first movers-Norton
and Carborundum-remained among the largest producers in Germany until
World War II. Both sold through exclusive agents. In Norton's case the agent
was Schuchardt & Schutte, machine-tool makers with branches throughout
Germany, eastern Europe, and Scandinavia. Both Norton and Carborundum
built factories in Germany before World War I. 43

In other processing industries small German firms produced for the domestic
market, but they rarely penetrated other European markets. Not one asbestos
firm listed in the Handbuch der deutschen Aktiengesellschaften came close to
the size of Johns Manville in the United States or Turner & Newall in Britain.
Nor was there a gypsum producer similar in size to United States Gypsum. In
Germany, as in Britain, there were fewer paper companies listed in Group 26
than in the United States. Information on which the appendixes are based
indicates that as late as 1929 the two largest employed about the same number
of workers as the fifth and sixth largest American paper firms. Like the cement
and porcelain companies listed in Group 32 (Appendixes C.1 and C.2), they
appear to have produced primarily for local markets.

FIRST MOVERS, AMERICAN STYLE: LIGHT, MASS-PRODUCED MACHINERY

In light, volume-produced machinery (Group 35; Appendixes C.1, C.2, and
C.4), the few German first movers expanded and competed differently from
the first movers in rubber, rayon, synthetic alkalies, and explosives. In these
last industries, first movers appeared almost simultaneously in other European
countries, usually one to a country. In the light-machinery industries those that
made the investment in manufacturing, marketing, and management expanded
globally, much as did American firms that used similar processes of production.
As they dominated world markets (except in the United States) for their par­
ticular products, they, like their American counterparts, rarely relied on cartel
agreements. In those light-machinery lines where the Americans were the
global first movers, local German challengers were more successful in local
markets than were their British counterparts in their domestic market. And
when they were unable to compete in Germany with American first movers,
they responded, as the British firms did not, by turning to lines of business in
which the barriers to entry were less formidable.

Thus Ludwig Loewe, one of Germany's most successful machinery makers,
began his career by building sewing machines. Indeed, Loewe was the pioneer
in adopting the "American system of manufacturing" in Germany. He visited
the United States in 1869 to learn about the new technology at first hand and
then recruited American engineers to assist in building plants, overseeing oper-
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ations, and establishing testing laboratories. Unable to challenge Singer's dom­
inance in Germany effectively, Loewe soon turned to producing small arms by
the same methods of fabricating and assembling interchangeable parts. Thus
the sequence in Germany was the reverse of that in the United States, where
mass-production methods began with rifles and pistols and were then adapted
to sewing machines. Ludwig Loewe & Co. AG, Berlin, soon became one of
Europe's leading military contractors. After its small-arms factory became the
core of a separate enterprise of its own, called Deutsche Waffen-und Munitions­
Fabriken, the other parts of Loewe & Co. concentrated on producing machine
tools and, after the mid-1880s, on light electrical machinery and motors. 44 In
1894 the firm organized a separate venture to produce and distribute a type­
setting machine which was based on American patents and made by American
processes and which competed with Mergenthaler Linotype in European mar­
kets. 45

Other German firms that attempted to challenge Singer in the German
market also returned to producing other products. As in the United States the
move from sewing machines was usually into bicycles and then automobiles.
Adam Opel, which became Germany's largest automobile maker, is a well-known
example. Others moved from sewing machines into industrial machinery and
machine tools, a move that rarely occurred in the United States. But two
pioneers, Pfaff and Diirkoppwerke, stayed with sewing machines. By adopting
production techniques comparable to Singer's, by improving the product, by
concentrating on a somewhat more specialized product (that is, on a market
niche), and by setting up a less extensive and less costly marketing network
than Singer's (one that relied on franchised dealers rather than company-owned
retail outlets), they were able to achieve a market share that provided a volume
large enough to bring its costs closer to those of Singer. 46

In office machinery no opponent challenged the American first movers as
effectively as Pfaff and Diirkoppwerke did in sewing machines. National Cash
Register completely dominated its industry in Germany after fonning a sales
subsidiary there in 1896. It set up a marketing organization that had eight
district offices by 1906, and in 1903 it built an assembly plant in Berlin. The
company quickly acquired the reputation of using its economic power more
rutWessly than any other American firm in Germany. It took to Europe its
notorious "knock-out method," one of patent suits and price cutting. Although
the Gennan courts consistently upheld local plaintiffs in patent suits and in cases
of unfair trade practice, no German firm was able, even after a victory in the
courts, to challenge National Cash Register in the marketplace on the basis of
price, service, and reliability. National Cash Register continued to dominate the
Gennan market. Thus its major rival, Schubert & Salzer, a maker of bicycles
that had moved into cash registers and calculators, soon began to concentrate
on machine tools and textile machinery.47 In adding machines and calculating
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machines the American leaders-Burroughs Adding Machine, the Computing­
Tabulating-Recording Company, and the Hollerith Tabulating Machine Company
(the last two joined with a third enterprise in 1911 to form International Busi­
ness Machines) continued to overpower German competitors even though they
did not build factories in Germany to supply their marketing organizations. This
was also the case with the two typewriter companies, Remington and Under­
wood. They were able to fend off challenges from Wanderer-Werke, Adler­
werke, and other German makers of typewriters by relying on their own
German sales and service networks. Wanderer-Werke continued to produce
typewriters but concentrated more on its other products-machine tools, bicy­
cles, and automobiles. Adlerwerke dropped its typewriter line altogether, con­
centrating production on bicycles and then almost wholly on automobiles. 48

In agricultural equipment the German response was closer to that in sewing
machines. In 1900, as the demand in Germany for such machinery began to
become substantial for the first time, McCormick Harvesting Machine estab­
lished its own sales organization within the empire, with branches in Breslau,
Hamburg, Konigsberg, Mannheim, Munich, and Neuss. This organization
became the base for the European business of International Harvester after
that company was formed by merger in 1902. By 1910 the growing demand
encouraged International Harvester to build a works in Germany with an annual
capacity of 250,000 machines.

As in sewing machines, the most successful farm-equipment challenger,
Heinrich Lanz AG, obtained and maintained market share by effective functional
competition. The founder of that enterprise, Heinrich Lanz, visited the United
States in 1902 to study production processes and distribution methods. He
concentrated first on stationary, steam-powered, threshing machines and next
on "movable" threshers; then, with the introduction of gasoline engines, Lanz
became the pioneer tractor builder in Europe, developing the well-received
Bulldog model. By World War I the firm had sales branches throughout Ger­
many and in Russia, France, Britain, and southern and eastern Europe. 49 By
contrast, the Hannoversche Maschinenbau, which produced agricultural
machinery but also made a variety of industrial machinery, never became, in
the German or the larger European market, a significant competitor to Inter­
national Harvester or Lanz, or, for that matter, to smaller companies such as
the American firm Walter A. Wood and the Canadian firm Massey Harris.

In volume-produced, standardized, industrial machinery, the first-mover
advantages were most obvious for those firms that concentrated on a single
line of products requiring highly specialized marketing services. Thus Otis Ele­
vator remained unchallenged in Europe except for the Swiss firm of Schindler.
United Shoe Machinery's almost complete dominance in Europe resulted from
its high-quality machines and its guaranteed servicing of those machines. By
licensing on a time basis rather than selling machines, it lowered the pay-out
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required of its customers. In licensing it was careful not to give discounts; large
shoemakers were charged the same rates as small ones. Westinghouse Air
Brake shared the German market with a German company, Knorr-Bremse, but
largely because that firm convinced the management of German Railway Admin­
istration to use a domestic supplier. With this assured market Knorr-Bremse
expanded its sales of air brakes throughout Europe. Chicago Pneumatic Tool
came to share its market with a small German firm, Frankfurter Maschinenbau
AG, and with Deutsche Niles-Werkzeugmaschinen-Fabrik AG, a joint venture
between the Niles Tool Company of Hamilton, Ohio, and several German part­
ners (more will be said about them shortly).

Two other American makers of standardized industrial machinery, American
Radiator and International Steam Pump (which became Worthington Pump),
were not so dominant in German and European markets as other American
makers of volume-produced machinery. They were, however, powerful players
in these markets. Well before 1914 each was operating large plants not only in
Germany but in Britain, France, and Austria. American Radiator was the only
one of all these producers of standardized light machinery to negotiate agree­
ments with its competitors, and those agreements were only for the German
market. It is, at least, the only company for which there is clear evidence of
such agreements. For the rest of the American leaders, their competitive
advantage was such that they had little need to negotiate for market shares
with German or other European firms in European markets. 50

Although the Americans ruled most of the standardized light-machinery
industries, German entrepreneurs did become first movers in a small number
of others. Like the Americans who built plants large enough to exploit fully the
economies of scale, who created extensive sales and distributing networks and
recruited the necessary management, they quickly became global in their oper­
ations. The storage-battery maker Accumulatoren-Fabrik (AFA) is a good
example of such a first mover (see Chapter 10). So are the enterprises started
by Nicolaus August Otto, Robert Bosch, and Carl von Linde. The first two of
these innovators, Otto and Bosch, pioneered in the development of the internal
combustion engine.

In 1868 Otto, with Eugen Langen, founded Gasmotorenfabrik Deutz to pro­
duce in volume, in their Cologne factory, a small, stationary, gasoline engine.
In 1876 Otto perfected the prototype of today's internal combustion engine and
then expanded his works to produce it. Even before that date the two partners
had begun to build a global sales force. Production facilities quickly followed the
sales force abroad. Assembly plants were constructed in Vienna in 1872, Phil­
adelphia in 1875, Paris in 1878, and Milan in 1888. By 1913 the company had
sixteen sales offices in fourteen countries, and 51% of its income resulted from
overseas sales. 51

In 1902 Robert Bosch perfected a magneto that almost immediately became
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the standard ignition system essential for internal combustion engines that were
to furnish the power for moving vehicles-motorcycles, automobiles, tractors,
boats. His firm, Robert Bosch AG, established in 1889, grew with the auto­
mobile industry, employing 45 workers in 1901, more than 500 in 1905, and
more than 4,000 in 1914. He opened sales offices throughout Europe and then
in the United States. This investment in marketing was followed by the building
of an assembly works in Britain, a fabricating and assembly works in France,
an assembly plant in New York in 1906, and then a larger fabricating and
assembly works in Springfield, Massachusetts, in 1909. In the United States
the company had branch sales offices in Chicago, San Francisco, and Detroit,
and agencies and supply depots in more than a hundred other American cities. 52

The enterprise created by Carl von Linde, a pioneer in the development of
modern, mechanical, refrigerating machinery in the 1880s and liquid oxygen in
the mid-1890s, grew in a somewhat different fashion from those of Otto and
Bosch. Linde's Eismaschinen AG, established in 1887 to produce an innovative
cooling compressor for German brewers, was soon manufacturing cooling
equipment for other industries and in other countries. In Germany and in
southern and eastern Europe the firm sold refrigeration machinery through
exclusive agents. The company precisely defined the territories within which
the selling agents operated, and it remained responsible for the delivery, instal­
lation, and starting up of the equipment. 53 On the other hand, in France, Britain,
and the United States, Linde licensed his patents, but in neither France nor
Britain did the licensee effectively develop the product. In Britain, therefore,
the Linde company came to rely on a joint venture formed in 1885 with a British
firm, the venture that became the British Refrigeration Company. In France,
it bought back the patent and turned the French market over to its sales
organization. Only in the United States did the licensee, Frederick Wolf of
Chicago, develop an enterprise to produce and distribute this new product
effectively. 54

When Linde's inventive mind perfected a new process for the volume pro­
duction of liquid oxygen in 1895, his company carried out a somewhat different
policy of expansion. Partly because of the failure of his early licensing ventures
and partly because an oxygen process developed by George Claude had brought
a strong competitor into the field, Linde decided to set up foreign subsidiaries
in much the same way as Ernest Solvay had done earlier. Instead of selling
licenses, his firm received substantial blocks of stock in new enterprises in
return for a license and often the provision of financial assistance. Through this
control Linde defined specific market areas for the subsidiaries. Such "daughter
companies" were quickly set up in Austria, Hungary, Norway, Sweden, Den­
mark, Switzerland, Great Britain, and the United States. The American com­
pany, Linde Air Products, later became part of Union Carbide. The British
company, British Oxygen, remained for many decades that country's leading
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producer of liquid oxygen. Like Solvay, the Linde company made no attempt to
administer its foreign affiliates. It did its best, however, to make sure that they
stayed out of each other's national markets. 55

The experience of the volume producers and distributors of light machinery
in Germany further documents the cost advantages of economies of scale in
these industries. The first mover in each industry, whether German or Amer­
ican, continued to be the leader abroad as well as at home. One difference was
that American first movers were more dominant in European markets than
German first movers were in the United States. The experience of the German
light-machinery makers also emphasizes that the best way to become a chal­
lenger was to find a niche and then to make the investment and build the
organizational capabilities needed to compete functionally and strategically, as
Pfaff, Diirkoppwerke, and Lanz did.

Finally, the experience of German producers demonstrates the difficulty of
attempting to exploit, in these mass-production industries, the economies of
both scale and scope at the same time. If they continued to produce several
lines in expectation of exploiting the economies of scope, they were unable to
achieve production economies to match those of competitors that concentrated
on a single product. At the same time, they were unable to afford the building
of separate sales forces to provide specialized marketing services-demon­
stration of the product, after-sales maintenance, and consumer credit-for quite
different products. Instead, they had to continue to rely on intermediaries to
market their goods. Thus by World War I nearly all the German machinery
makers that first exploited the economies of scope, except for Wanderer­
Werke, had come to concentrate on a single product line, as Schubert & Salzer
had in textile machinery and Adlerwerke and Adam Opel had in automobiles. 56

(For the development of the German automobile industry after World War I,
see Chapter 13.)

The reverse was also true. Enterprises that were experienced in exploiting
scale economies were unable to capture market share in industries where the
cost advantages of production lay in scope. The experience of Deutsche Niles­
Werkzeugmaschinen-Fabrik AG documents this point. The purpose of that ven­
ture, set up in 1898 by Ludwig Loewe, the electrical giant AEG, and four banks,
including three Grossbanken, was to create a competitor to the leading German
producer of light machine tools, Ernst Schiess Werkzeugmaschinenfabrik AG,
by introducing American production equipment and methods. In this joint ven­
ture the Niles Tool Company of Ohio contributed no funds; instead it received
M 500,000 worth of stock for providing machine designs and know-how. But
Schiess, a well-established producer of engines, pumps, and regulators, as well
as of machine tools for grinding, polishing, and stamping, had developed pow­
erful organizational capabilities in production, marketing, and product design.
So the Deutsche Niles challenge was almost a total failure. Only after the new
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venture completely shifted its strategy and began to concentrate on the volume
production of a single product-air compressors-did it begin to show a profit. 57

In the German light-machinery industries neither banks nor cartels played a
significant role. The banks hesitated to support the challengers against powerful
American competitors, and the American competitors saw little need to nego­
tiate for market share with their rivals. And those German entrepreneurs that
did become first movers did not need to go beyond personal and local sources
of capital before retained earnings gave them funds for continuing growth. The
first-mover advantages they achieved globally meant that they had few rivals
with whom to negotiate, except in the United States where such negotiations
were illegal.

The German Entrepreneurial Response in the Lesser Industries

In several of what I have termed the "lesser" of the new, capital-intensive
German industries, the modem industrial enterprise developed in much the
same way as it did in Britain. One first mover quickly came to dominate the
domestic industry and to represent the nation in the global oligopoly. In rubber,
Continental, like Dunlop in Britain, was the first firm to make an investment
large enough to exploit the economies of scale and also the first to build an
international marketing network and recruit the essential management hier­
archy. In rayon, VGF was the counterpart to Courtaulds; and it would come to
have control over its smaller competitor, j. P. Bemberg, as Courtaulds never
had over British Celanese. So, too, Karl Wessel's Deutsche Solvay acquired
more direct control over the alkali producers using the older Leblanc process
than did Brunner, Mond. Bosch was a more successful international competitor
in ignition systems than its British counterpart, j. Lucas, Ltd. In certain other
volume-produced machinery-notably gasoline engines, refrigerating equip­
ment, and electric storage batteries-the Germans never had serious British
competition, just as Pilkington and St. Gobain, first movers in their industry,
had little competition from German glassmakers. And German entrepreneurs
in paper, abrasives, and asbestos made no real attempt to challenge foreign
first movers in international markets, although a few of them were able to
compete profitably in local markets.

In other industries, however, German entrepreneurs did challenge foreign
first movers. In sewing and agricultural machinery, the newcomers Pfaff and
Lanz acquired niches and continued to grow by improving product, process,
and marketing, which permitted them to increase market share at home and to
begin to move abroad. In soap, Henkel, by developing a new product based on
a new process, was successful in challenging Lever and Schicht; but before
World War I the company concentrated its marketing in Germany and southern
and eastern Europe. In oil the challenge to Standard Oil and Royal Dutch-Shell



Creating Organizational Capabilities: The Lesser Industries 453

came primarily through the entrepreneurial activities of the two leading German
Grossbanken, which made the necessary investment in production and mar­
keting and which, at the outbreak of World War I, were recruiting the essential
managerial organizations in the integrated oil companies they sponsored.

Before World War I the two distinctive characteristics of German industrial
development, the involvement of the Grossbanken and the legalized coopera­
tion between competing enterprises, had relatively little impact on the evolution
of the leading firms in these lesser industries. Only in oil did banks playa critical
entrepreneurial role. In rubber, rayon, synthetic alkalies, soap, and volume­
produced machinery the initial financing came from local sources, and growth
was financed in large part through retained earnings. Again, except for oil,
interfirm agreements as to price, production, and marketing territories were
relatively rare. The dominant firm had little to gain at home from such agree­
ments and found them difficult to set up and maintain abroad. In oil the chal­
lengers, after failing to increase their market share substantially, made agree­
ments that permitted Standard Oil to keep the lion's share of European markets.
On the other hand, in Germany's great industries the Grossbanken and the
cartels and other forms of interfirm cooperation played a far more significant
role than they did in the industries described in this chapter.

Textiles: A Labor-Intensive Industry

The textile industry (Group 22; Appendixes C.1 and C.2) was the only labor­
intensive industry in which more than two or three firms appeared among the
top two hundred industrial enterprises in Germany during the twentieth cen­
tury. As in the case of Britain and the United States, the textile story is a
counterpoise to the histories of the more capital-intensive industries that are
the focus of this study. In Germany, as in Britain, the textile industry was the
largest manufacturing industry in terms of employment, although its share of
Germany's total employment fell from 18% in 1875 to 10.3% in the period
1911-1913. 58 In the years before World War I the industry was structured more
like Britain's than like that of the United States. Compared with America, it
remained more fragmented, and there was much less integration of spinning
and weaving within the same mill. The nonintegrated mills did get larger, how­
ever, and their total number dropped: in the case of wool spinning, from 5, 181
in 1882 to 1,193 in 1907; and in wool weaving, from 26,026 to 17,566 during
the same years. 59 While the German textile industry had less integration of
spinning and weaving within a single mill than was the case in the United States,
it had much more organizational cooperation and coordination than was the case
in Britain. For example, there were many more horizontal local and regional
cartels in spinning and weaving in Germany than in Britain, where industry­
wide horizontal combinations came primarily in the finishing industries-in
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bleaching, dyeing, and printing. In 1905 there were almost as many interfirm
agreements in textiles (thirty-one) as in chemicals (thirty-two).60 Although
these contractual arrangements tended to be short-lived, they appear to have
encouraged vertical integration, much as similar arrangements did in the steel
industry (see Chapter 12). To avoid the cartel restrictions on price and output
in one stage of production, producers took control of other firms in other stages.
For example, in 1907 more than half of the wool-spinning mills (618 out of a
total of 1,193) were "affiliated with clothing or other wool weaving mills. "61
Such cooperative vertical association remained rare in Britain, where most
enterprises carried out a single process, as well as in the United States, where
all processes were usually combined in a single mill.

In Germany a small number of the largest textile manufacturers did integrate
forward into marketing. By investing in best-practice production, these inte­
grated firms developed competitive advantages that permitted them to expand
abroad successfully. Thus the large, integrated, worsted producer Stohr &
Compagnie of Leipzig, like the British firms J. & P. Coats and English Sewing
Cotton, was higWy successful in the American market. After establishing a
selling agency in New York in 1886, Stohr formed the Botany Worsted Mills,
which built a mill in Passaic, New Jersey, in 1890 to produce worsted yam. The
next year it completed a weaving, dyeing, and finishing plant. Further expansion
came in 1903. Botany soon had sales offices in Philadelphia, Chicago, Cleveland,
Boston, Detroit, St. Louis, Minneapolis, and Los Angeles. By 1917, when it
was acquired by American nationals, Botany was the third largest textile com­
pany in the United States in terms of assets (English Sewing Cotton's subsidiary
was the second). Botany's success attracted similar investments by four other
German woolen producers-investments that helped to make Passaic the
American center for the production of fine worsted yam and high-quality
woolens for men's and women's clothing. 62 Because the cost advantages of
scale were relatively small and because marketing organizations provided only
a small competitive advantage, these processors of natural fibers never domi­
nated their industries at home or abroad as the makers of man-made fibers or
light machinery did. Neither Botany nor English Sewing Cotton's subsidiary
(American Thread) was on the list of the two hundred largest American firms
in 1930 or 1948.

The natural-fibers industry in Germany never became concentrated, any
more than it did in Britain and the United States. Companies such as Stohr,
J. & P. Coats, and J. P. Stevens did not have as powerful cost or marketing
advantages as the firms in other industries where the modem industrial enter­
prise clustered. Because cartelization was legal in Germany, however, there
was more vertical integration there than in Britain, and there was more hori­
zontal combination than in the United States. The Grossbanken appear to have
played a limited role in this industry, where capital requirements for individual
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establishments were relatively low and therefore relatively easy to satisfy
locally. 63 Although the story of textiles has parallels in other less technologically
complex, labor-intensive industries, including apparel, leather, lumber, and fur­
niture, both the evolution of the individual firms and the structure of the labor­
intensive industries as a whole differed from the experience of the lesser indus­
tries reviewed in this chapter, as well as from that of the great industries to be
discussed in the next chapter.



• TWELVE •

Creating Organizational Capabilities:
The Great Industries

From the beginning the modern industrial enterprise has clustered in Ger­
many's three major sets of industries-heavy industrial machinery (including
electrical and transportation equipment), chemicals, and metals. During the
first half of the twentieth century, between 55% and 65% of the two hundred
largest companies manufactured these lines. 1 These industries, in which Ger­
mans were the European first movers, accounted more than any others for the
great burst of German exports in the decade and a half before World War I.
They were also the industries in which the Germans recovered most quickly
after the war, regaining a significant share of their prewar market position. In
metal processing the dynamic for growth came from exploiting the cost advan­
tages of scale, as it did in these same industries in other countries and in the
lesser industries in Germany. By contrast, in industrial machinery and chemicals
the dynamic came much more from the cost advantages of scope. In fact, in
any country these two industries provide the most impressive early examples
of economies of scope.

Nonelectrical Machinery: Exploiting Economies of Scope

In the production of nonelectrical heavy machinery, the machinery that pro­
cessed, shaped, and finished the new products of the Second Industrial Revo­
lution (Groups 35 and 37; see Appendixes C.1-C.4), gained a unique position.
Their large plants, using the same materials and the same forges and foundries,
turned out processing equipment for all sorts of manufacturing industries.
These included textiles, food, lumber, leather, printing and publishing, steel,
copper, fabricated metals, glass, paper, and chemicals. They also produced
mining machinery, locomotives, rolling stock, and other equipment for railroads,
including their terminals and stations, as well as machinery for shipbuilding and
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for use in harbors and docks. The international sales forces of these German
heavy-machinery makers provided even more extensive marketing services
than did those of the American and German light-machinery producers. They
spent more time with industrial customers in designing products to meet their
specific needs. They worked out arrangements to extend extensive credit and
to provide elaborate repair and service guarantees. The German machinery
makers recruited extensive managerial hierarchies to supervise and integrate
their processes of production and distribution, hierarchies that were probably
even larger than those of the American machinery companies. Indeed, almost
no American or British producer of heavy machinery could match these German
enterprises in size, systematic layout of works, and number of lines produced.
One reason may have been that in both the United States and Britain industrial
enterprises often preferred to design their processing equipment themselves
and then to have it produced in relatively small, specialized, job shops.

The German heavy-machinery enterprises grew in a more evolutionary
manner than did many of the American producers of light machinery. Nearly all
that are listed in Group 35 (Appendixes C.I-C.3) began as small machine shops
and expanded to satisfy the demands of railroads, mining companies, ship­
builders, and iron producers. Then in the 1880s and 1890s they expanded
further to meet the needs for machinery and equipment in the thriving steel,
chemical, and other new industries. Most of those that did not expand in this
way failed to grow. They remained personally managed enterprises producing
one or two specialized lines. By the 1920s they were no longer among Ger­
many's top two hundred firms (see Appendixes C.l and C.2). Therefore, I
review here only the stories of those that continued to grow by exploiting the
economies of scope. (The histories of the much smaller number that grew by
exploiting those of scale have been told in Chapter 11.)

The experience of Maschinenbau-Anstalt Humboldt, established in the 1850s
in Cologne to provide equipment to a leading mining firm, is representative. As
Humboldt broadened its line of mining and quarrying equipment, it began to
build other materials-handling machinery. Next, Humboldt met the demand for
air-moving and cooling machinery in the mines-machinery which it was soon
selling also to brewers and slaughterhouses. 2 In 1895, to make use of under­
utilized production facilities, it began to construct locomotives and railroad cars
and other transportation equipment. By World War I its Cologne works had
grown to a great size and included eight divisions-four concentrating on inter­
mediate parts and carrying out intermediate processes and the other four con­
centrating on finished goods. The facilities used in the intermediate processes­
foundries and forges, sheet-making and other fabricating equipment, dies,
presses, milling and perforating equipment, and coating processes-were
located in Divisions II, III, and VI, and XI of the works (see Figure 12). Division
I turned out locomotives, Division VII passenger and freight cars and other



..

L
ag

ep
la

n
de

r
M

as
ch

in
en

b
au

·A
n

st
al

t
..H

U
M

B
O

L
D

T
"

in
C

O
ln

-K
ul

l..

1
9

1
6

.

a,
b

,e
,

d
in

1.
w

hc
hc

n
n

cu
.n

a
ck

•u
ft

.

II 1/
'
~
-

..
~

•

,.'

~ •

c
=

J
..-

~
,
.

C
J

c=
:J

[
7

l

F
ig

ur
e

12
.

T
he

C
ol

og
ne

fa
ct

or
y

of
M

as
ch

in
en

ba
u-

A
ns

ta
lt

H
um

bo
ld

t,
19

16
.

F
ro

m
F

uh
re

r
du

rc
h

di
e

M
as

ch
in

en
ba

u-
A

ns
ta

lt
H

um
bo

ld
t:

60
ja

hr
e

te
ch

in
is

ch
er

E
nt

w
ic

kl
un

g,
18

56
-1

91
6

(n
.p

.,
19

19
).



Creating Organizational Capabilities: The Great Industries 459

transportation equipment, and Divisions IV and V a variety of large and small
industrial machines, including brewing and refrigeration machinery, mining and
materials-handling equipment, and after 1914 military supplies. 3 Humboldt, like
the storage-battery firm AFA, had an impressive sales organization, manned
by trained engineers, with branches in Vienna, Budapest, Paris, and London,
and a network of exclusive agents covering the rest of the world. Well before
the turn of the century it had its technical division to design machinery and its
testing laboratories. But because of the wide variety of products made to meet
specific customer needs, it had a much smaller investment in research and
development than did the leading producers of electrical equipment, whose
products were both more standardized and more complex technologically. 4 As
emphasized in Humboldt's own history, published in 1919, the company's con­
tinuing strategy of diversification not only reduced the costs of individual prod­
ucts but also spread the risk over many markets. 5

The methods of production, distribution, and growth in the other leading
German industrial-machinery firms were variations on those of Humboldt. A
number began by building locomotives for railroads in the several still indepen­
dent states that were soon to be unified as the German Empire. By contrast,
in Britain major railroads built their own locomotives; and in the United States
locomotives were made by a small number of large companies for the much
greater national market. In 1869 Borsig, a pioneer locomotive producer, deliv­
ered one of the first two Siemens-Martin open-hearth works constructed in
Germany. In the next two decades the firm began to make stationary steam
engines, boilers, and other equipment used in steel mills; pumps and pipelines
for the growing oil industry; equipment for the expanding chemical factories;
and turbines, compressors, and cooling machinery for other industries. Even
so, locomotives remained Borsig's primary product. 6 By contrast, Hannover­
sche Maschinenbau AG (Hanomag), which also began as a locomotive maker
and was soon producing steam engines, pumping and heating equipment, and
(less successfully) plows and other agricultural machinery, had only 19% of its
business in locomotives by 1900. 7 Berliner Maschinenbau AG, vorm. L.
Schwartzkopff (BEMAG) also started as a locomotive maker. It then began to
specialize in the production of mines and torpedoes for naval warfare (con­
structing a branch plant in Venice), but it also continued to build locomotives,
compressors, and other machinery. In its search for new products BEMAG
developed close ties with large American companies. In 1897 it became the
manufacturer of the Mergenthaler Linotype Company's typesetting machines
for the European continent. Its output was sold through a joint venture with
the American company, called Mergenthaler Setzmaschinen-Fabrik GmbH.
BEMAG made much the same arrangement in 1908 with the Owens Bottle
Machine Company, and later with an American vacuum-cleaner producer. Still
another locomotive maker, Gebriider Korting AG, produced marine engines,
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pumps, and brakes and became Germany's leading maker of central-heating
equipment. 8

Other heavy-machinery firms diversified in somewhat the same manner. One
example is Maschinenfabrik-Augsburg-Niirnberg (MAN), a merger in 1898 of
two Bavarian companies, one having a single works and the other having two.
Although it never became a major locomotive maker, MAN produced railway
cars, other transportation equipment, and engines powered by steam, gasoline,
and then diesel oil. By World War I it had exploited the economies of scope in
its three works by manufacturing an extraordinary variety of machines for the
mining, metal, metal-processing, metal-fabricating, chemical, food, textile,
lumber, and printing-press industries, and also for utilities. Nearly all of the
machines produced by MAN in the late 1920s-one exception being the diesel
engine-had been developed before World War I (see Table 22). 9 An even
larger enterprise was Gutehoffnungshiitte (GHH), which had been founded in
the mid-eighteenth century by the Haniel family. Before 1900 it was producing
iron and steel at Oberhausen; steam engines (including marine engines),
boilers, bridges, and other structures near Sterkrade; and boats for the inland
waterways at Walsum. By World War I the steel output produced in its own
works to supply its machinery-making units made it the eighth largest producer
of primary steel in Germany. 10

Still other leading machinery makers were only a little less diversified.
Deutsche Maschinenfabrik (DEMAG), a 1910 merger of three works in the
Duisburg area, concentrated on machinery for blast furnaces and steel works,
foundries, rolling mills, shipyards, harbors, and docks. 11 Stettiner Chamotte­
fabrik AG produced furnaces and ovens for the iron and steel industry and then
for the ceramic, glass, and chemical trades, as well as a wide variety of furnaces
for specialized tasks. 12 Berlin-Anhaltische Maschinenbau (BAMAG), a consol­
idation of two Berlin works in 1872, increasingly specialized in the production
of pumps and compressors used in gas, water, and sewerage works. In 1909
BAMAG acquired a Cologne firm that made machinery for processing steel, oil,
and sugar. 13 Still another firm, Maschinenfabrik Buckau R. Wolf, a merger of
two neighboring works in Magdeburg, made steam and diesel engines for the
mining, chemical, and construction industries, as well as setting up complete
(turnkey) factories that produced briquettes, limestone, and sugar. 14 Sach­
sische Maschinen-Fabrik vorm. Rich. Hartmann, while developing a broad line
that included locomotives, steam engines, and pumps, continued to concentrate
on textile machinery, which had been its initial product when it was established
in the late 1830s. 15

The German producers of railway equipment and ships were more diversified
than their American or British counterparts. Only a very few-such as the
Breslau firm of Linke-Hofmann, and Henschel, and possibly one or two other
firms-continued to concentrate on their original lines. 16 Orenstein & Koppel,
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Table 22. Product line of the Maschinenfabrik Augsburg-Niirnberg (MAN) in the late
1920s.

Industries served
Coal and metal mining industries
Metal smelting and refining industries
Metal fabricating industries
Machinery-building industries
Shipbuilding industry
Ground, water, and air transportation industries
Electric, gas, and water power-generating stations
Public utilities and services
Chemical industry
Agriculture and food industries
Textile and apparel industries
Stone, clay, and glass industries
Lumber industry
Printing industry

Major products
Power-generating equipment

Diesel motors, large gas machinery, steam turbines, steam machinery, steam
boilers, steam storage equipment, steam-pressure control equipment, steam
transformers, waste heat exhaust equipment

Transportation equipment
Cranes, tip-trucks, turntables, moving stages, railroad cars, trucks, buses

Steel structures
Bridges, steel superstructures, gas tanks, other storage facilities, chalybeate
water facilities

Pressing machinery
Mechanical presses, rotary presses, auxiliary machines

Other equipment
Testing equipment, hydraulic presses, vacuum equipment, heating and drying
equipment, brewery facilities

Source: Compiled from Werden und Wirken der MAN (n.p., 1931), pp. 14-64.

the world's largest producer of light locomotives and narrow-gauge railways
and equipment, had created in the 1880s and 1890s an impressive multinational
enterprise which by World War I operated twelve factories-six in Germany
and six abroad (in Vienna, Prague, Budapest, St. Petersburg, one near Brus­
sels, and a large one in Pittsburgh, established in 1893)-and ninety-five branch
offices covering Europe and most of the rest of the world. 17 Its growth pattern
was closer to that of the American light-machinery makers and of Deutz and
Bosch. For the German shipbuilders, growth came more from the incentives
provided by scope than from those provided by scale. The major German
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firms-Vulcan at Stettin and Bremen, Blohm & Voss at Hamburg, Weser at
Bremen, and Howaldt at Kiel-were as much producers of fabricated metal
shapes, engines, boilers, and even locomotives, as of ships. The Vulcan works
at Stettin, for example, built two thousand locomotives between 1859 and
1902. 18

These heavy-machinery firms grew primarily through internal investment,
although there were several mergers of two or, occasionally, three works.
Those mergers rarely increased market share for a single product line and
rarely resulted in further economies of scale. Their purpose, rather, was to add
related product lines in order to exploit the economies of scope. These enter­
prises, however, were organized by function rather than by product. Their
production departments helped to integrate the activities of the two or three
large works. Their sales departments supervised a global marketing network.
They usually had their own branches in Europe and relied on exclusive agents
elsewhere. Their technical and design departments had subdivisions for the
different major product lines.

These machinery makers were large. By World War I, MAN employed more
than 15,000 men, as did Orenstein & Koppel. In 1912 the Vulcan works at
Stettin had over 13,000 workers. Most of these enterprises, however,
employed 3,500 to 5,000-large works for that day. Buckau Wolf in its single
large works had 3,340 workers and 537 Beamte (the term used for managers
and white-collar staff) in 1911. In 1912 Sachsische Maschinen-Fabrik vorm.
Rich. Hartmann employed 5,000 workers (blue-collar) and 500 Beamte, and
DEMAG had 4,000 workers. 19

A few heavy-machinery firms of that size existed in the United States and
Britain, but almost none had the same diversity of product line. In Britain the
great armament firms (Vickers and Armstrong-Whitworth), and the largest
shipbuilding and railroad-equipment firms, employed more workers than the
German heavy-machinery firms; but in the production of industrial machines
(products which placed these firms in Groups 35 and 36) only three British
firms employed as many as 4,000 workers in 1907. These were Guest, Keen
& Nettlefolds (a federation of smaller firms), with 12,500, and the two leading
makers of textile machinery-Platt Brothers with 10,800, and Mather & Platt
with 4,000. Little information is available on the size of the work force of such
firms in the United States for the period before World War I, but even as late
as 1930 only three of the nonelectrical-machinery, shipbuilding, and railroad­
equipment firms (most of which continued to concentrate on a single line of
products) had more than 8,500 employees. Most ran between 4,500 and 5,000.
Only Allis-Chalmers, which had ties to Germany, was as diversified as its
German counterparts. The rationalization following the merger that created
Allis-Chalmers, which was financed by the Deutsche Bank, concentrated nearly
all of the company's activities in a single large works in Milwaukee in order to
exploit the economies of scope (see Chapter 6).
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In German heavy machinery, agreements as to price, output, and specifica­
tion were difficult to draw and to enforce because the products were rarely
standardized but instead were usually designed to meet customer needs (loco­
motives and textile machinery were the most standardized). Therefore,
although there were a few cartels (the cartel for railroad locomotives in 1909
is a well-known example), there was far less interfirm contractual cooperation
in heavy, nonelectrical machinery than in the German chemical and metal indus­
tries.

Because expansion was by internal investment, which rarely called for sums
like those required in the electrical-equipment, chemical, and metal-making
industries, founders' families often continued to dominate their Supervisory
Boards. Thus Borsig remained a family partnership until 1930. But if a company
ran into financial difficulties, as Humboldt did in the 1880s, bankers quickly
appeared on the Supervisory Board. By World War I, Humboldt's board
included representatives of four of the six leading Grossbanken and had as its
chairman the steel magnate Peter Klockner. Mter the war the firm became
part of the Klockner group of companies. 20

Electrical Machinery: Exploiting Economies of Scale and Scope

In the electrical-equipment industry (Group 36; see Appendixes C.I-C.4), the
two giants-Siemens and Allgemeine Elektricitats-Gesellschaft (AEG)­
resembled in many ways the producers of heavy industrial machinery in Group
35. They concentrated production in massive works and had large global sales
organizations, containing highly skilled engineers, to sell and service their prod­
ucts. Indeed, their sales organizations were even larger than those of the
nonelectrical firms. Also, because of the technical complexity and newness of
their products and processes, they made a much greater investment in indus­
trial research. Their histories, particularly that of Siemens, provide striking
examples of the exploitation of the economies of both scale and scope.

The smaller German electrical firms that successfully exploited the econ­
omies of scale remained among the top two hundred. Nearly all were single­
line, volume producers, like Accumulatoren-Fabrik AG or AFA (see Chapter
10), although Felten & Guilleaume (listed in Group 33, primary metals) con­
ce'ntrated on cables used for both telecommunications and electric power and
light. Voigt & Haeffner manufactured electrical switches in volume at its
expanding plant in Frankfurt. Mix & Genest were makers of specialized tele­
phone equipment· for use in private homes, offices, factories, mines, banks,
hospitals, and hotels. Polyphon Musikwerke, which before World War I had
difficulty in competing with Deutsche Grammophon, the subsidiary of the
British-financed and American-managed Gramophone Company (see Chapter
9), concentrated on phonographs and records. Only S. Bergmann-Elektricitats­
Werke, established by a close associate of Thomas A. Edison who had returned
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to Germany to produce insulating and wiring conduits, expanded its activities
into the production and sale of other electrical equipment. None were able to
develop the capabilities to expand widely abroad in the manner of AFA.21

SIEMENS AND AEG: CREATING INDUSTRIAL GIANTS

The histories of the two first movers, particularly that of Siemens, are told
here in more detail than those of the other machinery companies. This is partly
because Siemens and AEG, along with General Electric and Westinghouse of
the United States, continued for decades to dominate one of the world's most
significant industries during the whole period from the 1880s to the 1940s. It
is also because their experience illustrates both the important similarities and
the striking differences between Germany and the United States in the evolu­
tion of the modern industrial enterprise.

Siemens was the oldest of the global industry's "Big Four." Werner Siemens
pioneered in the development of telegraph and cable equipment (a task carried
out in the United States by Western Electric, the manufacturing arm, first of
Western Union and then of AT&T). In the 1850s and 1860s his company,
Siemens & Halske (S&H), established a multinational enterprise with its man­
ufacturing works concentrated in the Markgrafenstrasse area of Berlin. Wer­
ner's brothers built works at St. Petersburg in Russia and at Woolwich in Britain
and then managed the British branch as an autonomous enterprise, Siemens
Brothers, and the Russian branch as an affiliate of S&H. In 1879 Werner's
company, S&H, opened a factory in Vienna. During the 1880s the firm's inno­
vative work in the development of equipment for the generation, transmission,
and use of electric power and light was comparable to that done by Edison,
Westinghouse, Joseph Swan, and other American and British inventors. S&H
quickly made extensive investments in plants and facilities to manufacture these
products. 22 To market the new machines and equipment as well as the larger,
integrated electrical systems, the company initially recruited a network of
exclusive agents, each covering a carefully specified area and working according
to precisely defined contractual relations. 23

AEG had its beginning in March 1883 when Emil Rathenau formed the
Deutsche Edison-Gesellschaft to use Edison's patents and know-how to build
central power and lighting stations in Berlin like those of Edison in New York
City. Rathenau immediately signed an agreement with S&H by which Siemens
provided all the equipment that was needed for these installations except light
bulbs-a product fully covered by an Edison patent. 24

Because of the difficulties of enforcing the Edison patents, four years later
Rathenau was able to abrogate his earlier arrangements with Edison and to
modify those with Siemens. With a massive infusion of capital raised by the
Deutsche Bank and several smaller banks, Rathenau quickly transformed
Deutsche Edison into Allgemeine Elektricitats-Gesellschaft, an enterprise that
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manufactured as well as installed and operated electric power systems. By the
early 1890s AEG had made, as had Siemens, the investment necessary to
assure the powerful cost advantages of large-scale production of "heavy cur­
rent" (high-voltage) products, but not, as Siemens had, those of the production
of "light current" (low-voltage) communication equipment. In the following
years AEG built and operated far more local power and traction systems in
Germany, and then throughout the world, than did Siemens.

Rathenau quickly set up an international sales and service network which by
1900 included forty-two "bureaux" (offices) in Germany, thirty-seven in other
European countries, and thirty-eight overseas. 25 Siemens, which was becoming
painfully aware of the inadequacy of using commercial intermediaries to handle
complicated transactions and to install and maintain complex machinery, foI-

I

lowed suit. By 1903 Siemens had twenty-two technical offices in Germany and
eight abroad. Each had "a commercial head alongside the technical managers"
and a large staff of trained electrical engineers to design, install, and service
customers' electrical equipment. 26 As at the American companies, the sales
offices of AEG and Siemens provided their production, design, and research
departments with a steady flow of information about customers' needs. This
information propelled the rapid development of the new technology. Again like
General Electric with its Electric Bond and Share Company, these German
firms created financial institutions that provided customers with funds neces­
sary to finance their purchases-equipment that was often paid for with shares
of utility or traction companies. For this purpose AEG established its Bank fur
elektrische Unternehmungen in Switzerland in 1895, and Siemens set up the
Schweizerische Gesellschaft fur elektrische Industrie in the same country in
1896. Later, AEG took control of a comparable, Belgian-based, holding com­
pany-SOFINA.27

In the early years of the industry two other enterprises made investments
in production, marketing, and management extensive enough to compete seri­
ously with Siemens and AEG. The larger and more aggressive of the two was
Schuckert & Co., which, after expanding its works in Nuremberg, set up a
marketing organization even larger than that of Siemens, with thirty-six sales
and technical offices in Germany and almost as many abroad as AEG had. In
1896 it purchased a factory in Vienna. The next year it organized a joint pro­
duction venture with a local company in France. Then it established joint ven­
tures in Sweden and Norway. By 1900 its sales of high-voltage products­
M 77 million-within Germany were close in value to those of Siemens,
although Siemens's foreign business was substantially larger, as was its exten­
sive low-voltage business. 28 The other competitor, somewhat smaller, was
Union Elektrizitats-Gesellschaft. It was essentially the German subsidiary of
the American company Thomson-Houston (which in 1892 merged with Edison
General Electric to become General Electric). Ludwig Loewe & Co. and· the
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engineering subsidiary of the Thyssen steel concern helped to finance this
enterprise. Union ElectriziUits soon had works in both Germany and Austria,
as well as a sales force in eastern Europe.

The following pioneering firms were still smaller: S. Bergmann, makers of
insulating and wiring conduits; Lahmayer & Co., a producer of dynamos, cables,
and other equipment; Helios, which had its start by providing electrical power
and light equipment to the city of Cologne; O. S. Kummer & Co., which started
by providing the same in Dresden; and the Swiss firm of Brown, Boveri & Cie,
the one major non-American-controlled European competitor, which provided
such equipment for Frankfurt. 29 During the 1890s all these pioneers grew rap­
idly by meeting an almost insatiable demand for electric power and light; but
once demand leveled off, only three-Siemens, AEG, and Brown, Boveri­
would stay the course as independent enterprises.

At the same time Siemens and AEG, in an unparalleled burst of entrepre­
neurial energy, diversified into related product lines. Siemens, as Europe's
primary producer of telegraphic equipment, used its higWy specialized facilities
and skills to move into telephone equipment and to compete in Europe, at first
not very successfully, with Western Electric, by then the manufacturing sub­
sidiary of AT&T. 30 And both Siemens and AEG pioneered in the electrochemical
field far more than did General Electric or Westinghouse.

Siemens developed and established subsidiaries to manufacture equipment
to produce electrochemicals, particularly cWorides and other bleaches. It also
established a works in Berlin that made carbon carbide through a method similar
to that developed by Thomas L. Willson and Union Carbide in the United States.
From the start that unit was operated through a separate company, Gebriider
Siemens & Co. Siemens also invested in a project to produce fertilizer electro­
lytically through the cyanamid process, and this project led to the establishment
of the successful firm of Bayerische Stickstoffwerke. 31 In 1893, AEG set up its
Elektrochemische Werke and leased the two new plants in 1897 to Griesheim­
Elektron, which then became the largest manufacturer of electrolytic alkali in
Germany.32 Schuckert, too, established an electrolytic department, where it
produced calcium carbide and other electrochemicals.

In addition, in 1898 Siemens and AEG financed the establishment of AFA
(see Chapter 10), soon to become Europe's largest producer of storage bat­
teries. AEG also financed Aluminium Industrie Neuhausen, which became
Europe's largest first mover in aluminum, and for which AEG made the essential
electrical equipment. In 1903 AEG and Siemens formed a fifty-fifty joint venture
to develop wireless telegraphy. This was Telefunken, an enterprise that
became the Continent's pioneer in radio. The year before, the two had collab­
orated on a project to develop electric locomotives for long-distance runs on
railroads. 33
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MERGER AND RATIONALIZATION

In 1901 a downturn in the business cycle set off what the electrical industry
and its historians have always referred to as "The Crisis." Demand fell, credit
tightened, and liquidity was threatened. O. S. Kummer went into bankruptcy,
followed by Helios in 1903. Schuckert, to solve its financial difficulties, began
to negotiate for a merger with AEG. When no agreement could be reached,
S&H stepped in and signed a pact in March 1903 with Schuckert, which gave
Siemens full control of the merged enterprise. The next year AEG completed
its "fusion" with Union ElektriziUits-Gesellschaft, with which it had already
formed a community of interest (an I. G.) in 1901. Before long the remaining
pioneers-Bergmann and Lahmeyer-came under the control of the "Big
Two."34

These two mergers, the only nationwide mergers in major German industries
before the mid-1920s, brought increased international cooperation. Because
General Electric had operating control of Union Elektrizitats-Gesellschaft, AEG
signed, as part of the merger transaction, a patent and exchange-of-information
agreement with GE. As in comparable agreements (such as the one made three
years later between Du Pont and Nobel Explosives), this one allocated markets
as well as assuring technological interchange. It gave the United States and
Canada to GE, and much of Europe to AEG. The two set up a joint venture in
Italy. They had their subsidiaries in France and Britain draw up the arrange­
ments for sales in those two countries. In the next year, 1905, a member of
AEG's Vorstand became its "permanent representative to G. E." This alliance
in time encouraged Siemens and Westinghouse to work together in a looser,
less formal manner. 35 These four giants, two German and two American, con­
tinued to dominate global markets for decades. They maintained friendly rela­
tions with other European companies, of which the Swiss firm of Brown, Boveri
was the largest.

These mergers, carried out by the industry's largest enterprises, brought,
as such mergers often did in the United States, a further investment in manu­
facturing, marketing, and management that reinforced first-mover advantages.
Legal consolidation was followed by administrative centralization and rationali­
zation, the only such industry-wide rationalization to be carried out in major
industries in Germany before World War I.

At Siemens in 1903 legal consolidation and administrative centralization were
achieved by forming a new company, Siemens-Schuckert Werke GmbH (SSW).
The controlling share of its stock was held by S&H. S&H provided four (pos­
sibly five) of the members of SSW's seven-man Vorstand and a majority of the
Supervisory Board, including two sons of Werner Siemens-Arnold and Carl
Friedrich. (Werner, the founder, had died in 1892. )36 The two brothers also
represented the Siemens family on the S&H Supervisory Board. By the terms
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of the merger, S&H took over the production and distribution of Schuckert's
electrochemicals, light bulbs, and measuring instruments. Schuckert's sales and
service branches were incorporated into Siemens's Technical Offices. SSW
became responsible for the operations of the high-voltage facilities of both S&H
and Schuckert. By this allocation of activities SSW took over the production
and distribution of equipment for power, light, and traction and railway systems;
small parts and accessories (such as switches, fuses, plugs, sockets); and the
high-voltage electric cables used in such systems. S&H continued to make low­
voltage telegraph and telephone equipment, railway signals, and cables, in addi­
tion to electrochemicals, light bulbs, and measuring instruments. Both compa­
nies were managed from the same central administration building, which housed
the financial and legal offices that served both. Each, however, continued to
have its own boards. 37

After administrative centralization came a massive rationalization of the pro­
duction facilities. The goal was to permit the consolidated companies to exploit
further the economies of both scale and scope. At the time of the Siemens­
Schuckert merger in 1903, the Siemens manufacturing facilities were already
concentrated in Berlin. Almost from the beginning its low-voltage products­
telegraph, underwater cable, and then telephone equipment and a variety of
measuring instruments-had been produced in factories in the Markgrafen­
strasse area of the Prussian capital. In the 1880s new works for the manufacture
of power, light, and traction equipment had been established in the Charlotten­
burg area, and in 1899 the company had built enlarged cable works farther to
the west in Nonnendamm. After the 1903 merger, the Siemens brothers and
senior executives decided to concentrate the production facilities of both S&H
and SSW in Nonnendamm. They commissioned the municipal architect of Berlin
to layout plans for a vast industrial complex of many related works. 38

The first of the new facilities completed at Nonnendamm was the Werner
Werke, where more than 8,000 workers in one huge factory produced S&H's
telecommunication equipment and instruments, including fire alarms. In its
design the economies of both scale and scope were taken into account. In the
words of the company's historian, Georg Siemens: "A more distinct separation
was made between the manufacture of components and their assembly, and
advantages taken of every means of extending rational mass production. "39 At
the same time the presses and the machines for grinding, milling, polishing,
drilling-indeed, for fabricating a multitude of parts used in the wide variety of
final products-were placed so that they could be operated almost continuously.
In 1906 SSW's new Grossmaschinenbau (large machinery works) was com­
pleted. The opening of the new Kleinmaschinenbau (small machinery works)
soon followed and then that of the metal foundry. In 1910 SSW's new dynamo
works was completed adjacent to the Grossmaschinenbau works, and S&H's
new electrochemical works was placed next to the Werner Werke. In 1912
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SSW's cable works was moved once again farther west, and the small-motor
works was moved from Charlottenburg to that site. That move left only light
appliances and switching equipment in Charlottenburg. The same year saw the
completion of a new central office building at Nonnendamm. Reported to be
larger than any government building in Berlin, it provided office space for more
than 2,000 employees. By then the municipality where more than 21,000 Sie­
mens employees worked was known as Siemensstadt and was officially desig­
nated as such in 1920.

By 1913 Berlin's Siemensstadt had become the world's most intricate and
extensive industrial complex under a single management. There was nothing
approaching it in either the United States or Britain. Indeed, the locational
contrast between Siemens and GE is striking. A similar complex would have
appeared in the United States only if the GE plants at Schenectady, New York;
Lynn and Pittsfield, Massachusetts; Harrison, New Jersey; and Erie, Pennsyl­
vania had been placed along with Western Electric's large Chicago plant, which
produced nearly all of the nation's telephone equipment, at one site in the
neighborhood of 125th Street in New York City, or at one near Rock Creek
Park in Washington, D.C.

The two Siemens enterprises (SSW and S&H), which were administered
from the same corporate office, first in Charlottenburg and then in Nonnen­
damm, had somewhat different structures. Once the consolidation following the
merger of 1903 was completed, SSW was administered through two giant
functional departments. The Fabrizierenden-Abteilungen (the production
departments) were under the director of the Charlottenburg works, who was
responsible for production, designing, and research activities, not only for the
SSW activities at Charlottenburg and then at Nonnendamm but also for the
Schuckert works at Nuremberg and the works controlled by the Siemens group
in Russia, Austria, and Britain. The managers of the Vertriebs-Abteilungen (the
sales departments) at the Berlin headquarters and in the worldwide network of
Technical Offices were responsible for marketing, servicing, and customer rela­
tions, as well as for distribution and storage of the goods made by the production
department.

After the move to Nonnendamm was completed in 1913, SSW's administra­
tive structure was given a form that remained relatively unchanged until World
War II (see Figure 14, which depicts this structure as it existed in the 1920s).
By a plan that went into effect on August 1, 1913, the organization of the
Production Department-renamed the Zentral-Werksverwaltung (ZW)­
remained much as it had been before, though its specialized staff offices
increased in number and in size. The Sales Department, now called the Zentral­
Verkehrsverwaltung (ZV), supervised six major divisions, each responsible for
a major line of products. In 1913 these included: central power stations; elec­
trical machinery for industry; military and naval equipment (which also included
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electrical equipment for merchant marine); electric trams and railways; and a
small machinery and accessories department which sold to contractors and
dealers the many lighter, mass-produced items, including incandescent lamps
and meters. The sixth division, formed earlier in 1908, handled export and
overseas sales. Smaller staff divisions included those for personnel, purchasing,
assembling and shipping, insurance, and comparable activities, and the legal,
patent, graphic, and archives offices. "Over everything," wrote Georg Sie­
mens, "and forming, as it were, the roof of the structure was the 'Central Sales
Administration,' whose function it was to supervise and control the combined
result. "40 In determining profit and loss the senior executives relied on the sales
divisions and the auditing, accounting, statistical, credit, and collection offices.
At SSW only the Cable Works remained responsible for its own sales. 41

The structure of S&H appears to have been more decentralized, even though
production of railway signals and light bulbs was controlled by the S&H hier­
archy that administered the Werner Werke. S&H had its own sales force,
though because much of its selling was to state-owned telegraph and telephone
systems, this force was somewhat smaller than that at SSW. The sales per­
sonnel of both companies were housed in the same branch Technical Offices
scattered throughout Europe and much of the rest of the world. There appears
to have been closer coordination bet,veen the production and distribution offices
of the several product lines at S&H than there was at SSW. It is not clear
whether, in the case of those products manufactured in the Werner Werke, a
single executive had full responsibility for both production and distribution for
each separate product line and for the resulting profit or loss. But this was
certainly the case for the managers of SSW's Cable Works and of S&H's light­
bulb and railway-signal works, and also for those of a small unit of four hundred
fifty employees developing an electrical automobile. Production and marketing
of carbon carbide and also arc lamps continued to be carried out by Gebruder
Siemens & Co., which was legally and administratively a separate enterprise.

Thus by 1913 the Siemens facilities, increasingly concentrated at Siemens­
stadt, were operated through a variety of forms-centralized for some major
lines and less centralized for others. These enterprises of the Siemens group
were controlled at the top by the boards of S&H and SSW and by the single
Finanz-Abteilung or Finance Division (see Figure 14). Four men sat on both
boards. Three of these-Arnold, Wilhelm, and Carl Friedrich von Siemens­
were sons of Werner (who had been ennobled in 1888), and the fourth was
Friedrich A. Spiecker, the head of the joint Finanz-Abteilung. Another office
for the group as a whole, besides the Finanz-Abteilung, was a small secretariat
that had been established in 1907 to assist the Supervisory Board of S&H.42
The senior line officers of the operating companies all worked in the same
central office at Siemensstadt. Unlike their American counterparts, they could
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physically see and inspect from their offices a major part of their company's
production facilities. By the outbreak of World War I the Siemens enterprises
were operating through a single administrative structure which, with a corpo­
rate office of senior executives and with several autonomous product divisions,
was the forerunner of the multidivisional structure which Du Pont and General
Motors began to fashion in the United States shortly after the war.

Because much less has been published about AEG than about Siemens and
because internal documentary evidence is less available, less can be said about
the administrative centralization and rationalization that followed its merger with
Union ElektriziUits-Gesellschaft in 1904. A rationalization of major proportions
did occur, but it appears to have been less extensive and less systematic than
was the case at Siemens. The two sales forces of the merged firms were
consolidated, more slowly abroad than at home. The production of pumps and
turbines was consolidated in the Union's Berlin works and that of railway motors
and controls in the AEG works. Because, in the words of the company's own
history, "factories in almost all departments were now too small. . . AEG had
to carry out extensive regroupings in many, varied production branches and
new factory construction." Emil Rathenau was keenly aware of the advantages
of integrating production facilities. (One reason he decided against a merger
with Schuckert was that it would disperse production facilities between Berlin
and Nuremberg.) Photographs of AEG's new factories and office buildings,
constructed at the same time as Siemensstadt, indicate that Rathenau carried
out plans comparable to those at Siemens to reshape the company's production
facilities. He built a similar but somewhat smaller complex at Hennigsdorf,
northeast of Siemensstadt, to exploit economies of scale and scope. Organiza­
tionally AEG appears to have been operated in a more decentralized fashion
than Siemens, with a larger number of autonomous operating units, a smaller
central office, and more personal management by Rathenau and his son Walther.
A precise description of its organizational structure must await a study of the
documentary record. 43

Like their two American counterparts, Siemens and AEG continued to use
their competitive capabilities to expand abroad and to move into related product
lines. Of the global oligopoly's "Big Four," GE was the largest in terms of
assets. 44 In 1913 both of the German firms had more assets than Westinghouse,
and they were the leaders in world markets. In that year, according to the
estimates of Peter Czada, Germany's share of the electrical-equipment export
market was 46.4% and that of the United States 15.7%.45 The amount produced
by the American companies was actually larger, because the 15. 7% figure does
not take into account the exports of the European subsidiaries of GE and
Westinghouse. But the German figure, 46.4%, is also understated, because
the German firms, too, had extensive direct investments abroad, and their
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foreign plants did some exporting. The merger with Schuckert gave Siemens
a third factory in Russia, a second one in Austria, a second in Hungary, and one
in France. AEG by its 1904 merger acquired works in Russia and Austria­
Hungary. It also operated the joint venture with GE in Italy and joined Siemens
to form a cable company in Russia, where the market was too small for each to
have a works of optimal size. After the mergers, and after the rationalization
of facilities in Berlin, neither company added substantially to its capacity abroad.
In order to exploit fully the cost advantages of scope they preferred to concen­
trate on production in Berlin. In 1913, therefore, 87% of all electrical equipment
imported into Russia originated in Germany, as did 70% of such equipment
imported into Italy.

The two German leaders continued to produce a more extensive line of
equipment than the Americans. Siemens remained the largest European maker
of telegraph and telephone equipment, competing internationally with AT&T's
Western Electric. AEG was more active than the American firms in building
and operating central power and traction systems. By 1911 AEG owned at least
some part of 114 power plants which supplied 31% of German-connected elec­
tric power; and much of Berlin's power and light was provided by one of its
subsidiaries, the Berliner Elektricitats-Werke. On the other hand, SSW had
part ownership in only 80 plants, which supplied 6.3% of Germany's total load. 46

Given AEG's history, its predominance here is not surprising. It is also not
surprising that AEG lagged behind in the light-voltage business until after World
War I, and that it had a smaller investment in research and development than
the Siemens enterprises.

The nature of competition between the two giants of the German electrical­
equipment industry varied from product line to product line. In some-equip­
ment for power, light, streetcars and railways-the two competed functionally
and strategically for market share, much as their two counterparts did in the
United States. Each also competed in Europe with the subsidiaries of the other's
American ally. In other lines, such as incandescent lamps, cables, and some
types of turbines, they participated in "conventions" or in joint sales syndicates.
In still others, as in wireless telegraphy and in the development of high-speed
electric locomotives, the two formed joint ventures. Their joint ventures occa­
sionally included a third partner: for example, the cable maker Felten & Guil­
leaume joined them in their Russian cable business. The choice between com­
petition and cooperation reflected more the nature of the product and the
existing market than the predilection of either company for one type or another
of interfirm relationship. The more standardized the product and the less sus­
ceptible it was to rapid technological innovation, the greater the likelihood of
cartelization. 47

The strategic decisions as to cooperation or competition, as to product devel-
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opment, and as to long-term investment in production, distribution, and
research were made by the Siemenses and the Rathenaus (Walther Rathenau
~ucceeded his father, Emil, as head of AEG in 1915) and by their senior exec­
utives. Several of the Grossbanken played a major, indeed, a critical, role in
financing AEG. They were less important for Siemens, for the family could rely
on retained earnings from their earlier telegraphic-equipment enterprises.
Nevertheless, the Deutsche Bank, whose chairman was Georg Siemens, a
nephew of Werner, did facilitate the Siemens move into electric power and light
equipment. This bank also facilitated AEG's rapid expansion. Indeed, Georg
Siemens became chairman of AEG's Supervisory Board. Yet in the 1880s he
was unable to prevent Emil Rathenau from carrying out his most irrlportant
strategic decisions-the abrogation of the agreement with Siemens and Edison
General Electric and the move into manufacturing. When in 1904 Rathenau
brought together a consortium of the leading banks to finance the merger with
Union and the rationalization that followed, the Deutsche Bank was conspicu­
ouslyabsent. Although Werner's nephew Georg helped in 1897 to transform
the S&H partnership into a joint stock company, an AG, with a capitalization of
M 35 million, he was unable to prevent Werner Siemens from including in the
articles of incorporation a clause that assured his branch of the family full control
of the enterprise. 48 The bank was able to have an outsider appointed chairman
of the Vorstand; but, although that appointee helped to systematize the com­
pany's sales organization, he was pushed aside in 1903 ("overthrown" is the
word used by a historian of the company, a later Georg Siemens) by a senior
career executive, Emil Berliner, who was the "driving force in the negotiations
with Schuckert" and the resulting merger. In 1906 when Berliner, this time
working closely with the Deutsche Bank, attempted to centralize control in an
executive committee headed by himself, Werner's son Wilhelm was again able
to prevent a change that might affect family control.

Both Siemens and AEG continued to have bankers on their senior boards.
Siemens continued to look to the Deutsche Bank, while AEG relied on a con­
sortium of banks to assist in the handling of financial matters. The banks placed
capital issues for both firms and acted as mediators in the industry. The
Deutsche Bank helped Siemens to capture financial control of S. Bergmann in
1912. It also assisted AEG in financing the purchase of the Lahmeyer dynamo
works in Frankfurt in 1910. 49 Nevertheless, as Hugh Neuburger has empha­
sized, the Deutsche Bank's principal task in the electrical-equipment industry
was "to provide credit and advice, not to dictate policies to the firm that the
bank served. "50 From the 1890s on, full-time managers (including members of
the founding families), not bankers, determined the direction and pace of growth
of these two giants and therefore of one of Germany's most basic and dynamic
industries. Nevertheless, as Neuburger has noted, the Deutsche Bank, like the
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other Grossbanken, facilitated cooperation between the two leaders by sup­
porting cartels that the two dominated and the joint ventures they embarked
on.

Chemicals: Exploiting Economies of Scope

In chemicals (Group 28; see Appendixes C.I-C.4), the German entrepreneurial
achievement was even more impressive than in the electrical field. In electrical
machinery German entrepreneurs made the investment in production facilities,
created the worldwide marketing networks, and recruited the managerial orga­
nization necessary to acquire the powerful first-mover advantages that per­
mitted them to dominate and share world markets with the two American first
movers. Like the Americans, they grew by utilizing the economies of scale;
but they exploited the economies of scope in production, distribution, and
research even more than did the Americans.

In chemicals the technology of production permitted the first movers to use
scope economies to become even more powerful competitors than Siemens or
AEG in world markets. In the production of synthetic dyes and pharmaceuticals
made from organic chemicals rather than from natural substances the Germans
remained unsurpassed. Indeed, before World War I they were as strong in
organic chemicals in the United States as the Americans were in mass-produced
light machinery in Europe. In electrochemicals they dominated the European
markets and challenged the Americans in the United States. The Germans also
were the first to develop synthetic fertilizers by the cyanamid process. And
they led the way in the production of ammonia and nitrates from the air.

THE DYE MAKERS: CREATING CAPABILITIES

The first of the modern chemical producers were the makers of synthetic dyes.
There were three giants-Badische Anilin- & Soda-Fabrik AG (BASF), Bayer,
and Hoechst-and four smaller enterprises-AG fur Anilin-Fabrikation
(AGFA), Leopold Cassella & Co., Kalle & Co., and Weiler-ter Meer. Initially
these firms had acquired their first-mover advantages by building plants large
enough to exploit fully the economies of scale in the production of alizarin dye.
The first was BASF, whose chief chemist, Heinrich Caro, was one of the
inventors of an inexpensive production process in 1869. By 1873 the firm was
producing 100 tons of alizarin annually, and by 1877 the output had reached 750
tons. Cassella and Kalle followed suit, while AGFA turned to mass-producing
another line of products, aniline dyes; and Weiler-ter Meer began to concen­
trate on intermediates. The greatly increased output drove the price of alizarin
down from M 120 per kilo in 1873 to M 23 in 1878 and M 17.5 in 1881. At the
same time the companies rapidly improved their processes of production so
that their colors remained fast, not fading or changing with application or use. 51
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In the late 1870s and early 1880s the three largest companies became the
giants by developing or acquiring facilities to produce many lines of dyes and
then pharmaceuticals and photographic film-facilities that used the same inter­
mediate products and processes. Their efficiency brought the price of alizarin
down to M 9 per kilo in 1886. They not only developed a wide variety of colors
but created different types of dye to make the same color, depending on what
sorts of materials were to be dyed-cotton, wool, silk, linen, leather-as well
as what sorts of paints and pigments needed coloring. By 1900 each of the Big
Three was producing several hundred different dyes. By 1913 Bayer was
making more than two thousand. By contrast, their competitors in Britain
produced either a very narrow line or products of low quality. The smaller
German firms-AGFA, Cassella, and Kalle-continued to concentrate on a few
high-quality specialty dyes, but, like the Big Three, these three also moved
into pharmaceuticals and photographic film. 52

From the late 1870s on the leaders invested heavily in marketing and distri­
bution facilities and then in research facilities and personnel to improve product
and process. Because the application of the new synthetic dyes required
methods and skills that differed from those used in applying the older natural
dyes, careful instruction and often the installation of new dyeing equipment
were required. The new marketing organizations with their worldwide network
of branches and agents were among the largest in the world. For example, the
number of customers that purchased Bayer's dyes (and also its pharmaceuti­
cals) rose from 10,000 to 25,000 between 1890 and 1902. Branch offices
included experienced chemists and dyers who, like the trained sales forces of
the electrical-equipment manufacturers, worked closely with their customers.
These offices sent in a steady flow of information about the strengths and
weaknesses of the products and suggestions for improvement-information
that commercial intermediaries were rarely competent to supply. The staff
people in the central sales office in Germany who received these reports worked
closely with processing departments and research laboratories, both to improve
and to innovate. In addition, customers were invited to spend weeks or even
longer at the company's completely equipped dye house in order to better
understand the products and their application. The rapid expansion of the sales
network, in tum, brought a continuing investment in research and development,
an investment that quickly became even larger than that of the electrical-equip­
ment manufacturers. The new and enlarged laboratories remained for more
than half a century the world's leaders in organic chemicals. 53

The growth of sales also brought a concomitant increase in investment in
production facilities. Because the profits depended so much on exploiting the
economies of scope within a single works, far more capital was invested in
enlarging primary plants than in building branch plants. So the dye makers
concentrated their production, even more than did Siemens and AEG, in huge
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works. All but one of these were on the Rhine or the Main. These rivers and
the railroads that paralleled them provided the transportation essential to
bringing in massive amounts of fuel and raw materials. The rivers also provided
the vast amounts of water needed in the production processes. Even more than
at Siemens, the physical location of the many processing plants within the works
determined the overall administrative structure of the enterprise.

This was certainly the case at Bayer. In 1891, because of the inadequacies
of the original location at Elberfeld in the Ruhr, the company began to transfer
many basic facilities to Leverkusen on the Rhine near Cologne. But by 1894
Carl Duisberg, the company's most influential manager, had become concerned
by the somewhat ad hoc approach to the transfer of old facilities and the con­
struction of new ones. Duisberg was only thirty-four years old at that time. He
had joined the company ten years before and had pioneered in developing
impressive research projects. In 1895, in a "Memorandum on the Construction
and Organization of the Dye Works [Farben Fabriken], at Leverkusen," Duis­
berg outlined a works plan that he believed would meet the company's require­
ments for the next fifty years. 54 It was, indeed, as farseeing and as systematic
a construction program as the one which the Siemens family would embark
upon in Berlin a few years later.

In his memorandum Duisberg emphasized that it was "urgently necessary to
depart from our practice hitherto used of manufacturing our intermediate prod­
ucts in the dye works and to unite them into an intermediate products works
for the sake of quality control, simplification of preparation, and cost reduction. "
He paid the closest attention to the most efficient ways to coordinate the flow
of materials from their arrival at the works through the processes of production
to the storage and shipment of the final products. The plan called for five product
departments, a sixth department consisting of the many workshops and offices
required to service the processing plants, and Department VII, Central Admin­
istration. Department I, which included raw-materials storage and the pump
house and concentrated on the production of inorganic chemicals, was situated
along the Rhine wharf. Separated from it by a street 120 feet wide (such streets
separated all the departments) was Department II, which produced the organic
intermediates. Then came Department III, making alizarin and azo dyestuffs.
Department IV produced aniline dyes. Department V made pharmaceuticals.
The last row back from the river consisted of the grinding and mixing plants,
the refrigeration facilities, the power station, and the packaging and other works
that made up Department VI. Along the wide streets ran the canals supplying
the water needed in processing, the gas and electric lines, and forty miles of
railway tracks. 55

By this plan each of the five production departments was to have its own
laboratories and engineering staff, for Duisberg thought it essential "to place
all chemists working in the same area in a common laboratory, so as to make
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possible a common working of various people, and encourage each individual
by mutual stimulation." The offices of the production engineers were to be
close to the chemical laboratories so "that works chemists can at any time get
into direct communication with the works engineers." Throughout his memo­
randum Duisberg stressed the importance of having managers in direct verbal
communication with each other and in close personal contact with all parts of
their domains. 56

Duisberg's plan was not fully completed until 1907. By 1914, with a few
additions, the works covered 760 acres and employed 7,900 workers. Long
before 1914 Leverkusen had become the model for other German chemical
companies as they expanded or rebuilt their massive works.

The heart of the Bayer works was Central Administration (Department VII),
the building which housed top management and the offices of the sales, pur­
chasing, accounting, patent, and statistical departments, and also the library.
Close to that building were the central "scientific" laboratory, the central "phys­
iological" laboratory, and the dye house that provided quality control of existing
production and testing of newly developed dyes.

In the largest of the offices of Bayer's Central Administration worked the
members of the "Directorium," the five senior managers responsible for the
health and continuing growth of the company. This equivalent of a Vorstand
included Duisberg and Friedrich Bayer, the son of the founder and an able
chemist. Although all five had a variety of functional activities, Duisberg and
Bayer became primarily responsible for production, engineering, and research.
The other three concentrated more on purchasing and, much more important,
on sales. They supervised a worldwide marketing organization that was divided
into six regional groups-Teutonic (that is, Germany, Austria, Holland, and
Scandinavia); Latin (France, Italy, Spain, Belgium, and Switzerland); Eastern
Europe; Britain; North America; and one for South America, Australia, and the
Far East. A lengthy memorandum, written by Duisberg in June 1899, made
precise and formal the individual and collective duties of the Directorium. In it
he listed those decisions that required a majority vote of its members. Duisberg
remained a strong advocate of collective management-by the Directorium at
the top and by committees of the middle managers at the next level. 57

The administrative structure thus defined in 1899 remained little changed
until the Bayer Company merged with other leading chemical companies to
form I. G. Farben in 1926. As the 1899 memorandum indicated, new depart­
ments had already been added and existing ones enlarged and further subdi­
vided. The memorandum mentioned a new production department-Drying and
Milling. By then new pharmaceutical and bacteriological laboratories had been
established. The Engineering Department had the responsibility for the work­
shops and for factory maintenance and power and light. Another new central­
office unit, the Welfare Department, dealt with housing and pensions for the
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Beamte, and with housing, canteens, and accident and old-age insurance for
the workers. Interestingly, though accounting and control offices were
expanded, no comparable department was formed for external finance.

In 1912 when Friedrich Bayer retired, the Directorium was enlarged and
given the traditional name, the Vorstand. By then it consisted of five Vorstand
members, six deputy Vorstand members, and four deputy directors, so that all
departments of the business were represented in the new directorate. By then
a small photographic film department had been added to the list of production
departments. The Sales Department, which since the 1880s had included a
worldwide organization of the marketing of dyes and then a smaller one, made
up of entirely different personnel, for pharmaceuticals, had added a third orga­
nization for the marketing of photographic film and a fourth and even smaller
one for the sale of intermediate products. By then, according to the eighty­
page Handbuch fur die Abteilungsvorstiinde, the directors' duties had increased
substantially in number but remained much the same in function. 58 Thus the
same basic functional structure was simply spread over the large and more
diversified industrial empire.

Because Bayer and the other major dye firms had grown large by exploiting
the economies of scope, they had become by 1900 as diversified as any other
industrial enterprise in the world. When Bayer made the move to Leverkusen,
it was already producing pharmaceuticals developed in its laboratories. The
earliest was Phenacetin, developed in 1888. Then came the first of Bayer's
sedatives, Sulfonal, which was superseded by Trional and then replaced in 1904
by the barbiturate Vernal. In 1898 Bayer put on the market its best-known
drug, Aspirin. Then in 1902 began the small venture into photographic film,
fixers, and developers. Hoechst, even more innovative in pharmaceuticals,
brought to the market in 1892 one of the first serums for diphtheria. Then it
developed Novocain and other pain-killers, fever-depressit:g drugs, and vac­
cines to control cholera and tetanus. At Hoechst, Paul Ehrlich invented, and
the company commercialized, the earliest chemotherapeutical drug, Salvarsan,
the first effective remedy for syphilis. BASF did less in pharmaceuticals; but
from the start it made even more intermediates than it needed for its own use,
selling them to other producers of organic chemicals, including the more spe­
cialized Swiss and German pharmaceutical companies. BASF also became the
pioneer in the development of mass-produced, synthetic ammonia and nitrates
from the air. Of the smaller firms, AGFA was the most diversified. While making
pharmaceuticals and specialty dyes, it led the way in photochemicals, which by
1914 reportedly provided 30% of its income. At the outbreak of World War I,
all of these firms were searching vigorously for products that would use their
resources more profitably. 59 Their laboratories, according to the dye industry's
historian, John Beer, were "engaged in research projects that were aimed at
opening up tremendous new markets"-synthetic rubber, plastics, varnishes,
resins, insecticides, aromatics, and pigments. 60



Creating Organizational Capabilities: The Great Industries 479

The economies of scope, which provided the dynamic for the growth of these
firms through product diversification, also restrained them from making exten­
sive direct investment abroad, except for marketing facilities and personnel.
Economies in production and administration could be obtained abroad only if
very large plants were built. Because of high tariffs and transportation costs,
Bayer did obtain a financial interest in a plant at Rensselaer, New York, to
produce a limited line of aniline dyes (primarily blues and blacks) for leather
processors. In 1905 that plant was enlarged to make pharmaceuticals. Hoechst
did construct a relatively small works in Cheshire in Britain in 1910, to avoid
the possible loss of major trade secrets under the British Patent Law of 1907.
By 1914 BASF still had three plants abroad. Mter building their giant works at
home, where economies of scope so lowered costs, the German dye firms
reduced output and shut down the plants they had set up earlier in other nations.
The more distant establishments were used primarily for packaging (and
branding) pharmaceuticals and photographic supplies and for repacking bulk dye
shipments. Even in Russia, where tariffs were especially high, branch works
processed only the final stages of production, making up about 20% of value
added. 61

THE DYE MAKERS: INTERFIRM COOPERATION

Until the turn of the century the dye makers competed for market share­
functionally by improving product and process, marketing, and purchasing, and
strategically by moving into new products and new markets-but they com­
peted more from necessity than by intent. Cartels were attempted, but the
dynamic technology of production and the number and variety of products made
them difficult to establish and to enforce. Thus the same downturn of the
business cycle after 1901 which brought the industry-wide mergers in the
electrical-equipment industries led the producers of organic chemicals to search
for other ways to maintain profits. Some argued for profit pools in the form of
an Interessengemeinschaft (an I. G., or community of interest). 62

Others, led by Carl Duisberg, saw greater opportunities in merger. Duisberg
had made a trip to the United States in the spring of 1903, inspecting plants
and talking to senior executives. Among the American consolidated enterprises
that he visited were Standard Oil, United States Steel, Com Products Refining,
American Smelting & Refining, and the best-known machinery makers,
including Singer and Westinghouse. 63 He may also have been influenced by the
rationalization that at the end of 1903 was just beginning to result from the
Siemens-Schuckert merger.

InJanuary 1904 in a memorandum to Gustav von Bruning, the senior manager
at Hoechst, Duisberg proposed an industry-wide merger along American lines.
He described the cost savings and other advantages of rationalization that would
follow such a merger. Sales departments could be consolidated, thereby
reducing sales personnel, storage facilities, and offices. The small finishing and
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packaging plants, especially those abroad, could also be consolidated. Pur­
chasing could be more systematized. Less efficient plants could be closed and
production transferred to a few large, efficient facilities, as Duisberg had already
done at Bayer. As the volume of output increased, the production of a larger
number of specialized intermediates could be produced within the merged
enterprise. The ending of corporate secrecy would accelerate research and
development, and individual laboratories could specialize in different lines of
products. To achieve these goals Duisberg wanted the merger to include the
leading producers of pharmaceuticals as well as the makers of dyestuffs.

Duisberg's plan met resistance. Hoechst, which had just perfected a new
synthetic indigo process, refused to join. So did the more specialized pharma­
ceutical companies. Only Heinrich von Brunck, the chairman of BASF, was
enthusiastic. Even so, negotiations between von Brunck and Duisberg moved
slowly until the two learned that Hoechst had made an alliance with Cassella,
one of the smaller dye companies, by which Hoechst bought 25% of Cassella's
shares and Cassella bought 20% of Hoechst's. BASF and Bayer then brought
one of the other smaller firms, AGFA, into their negotiations. Finally in October
1904 the three formed an I. G. The agreement creating this "Dreibund" called
for the pooling of profits (BASF and Bayer each to get 43% and AGFA 14%)
and for the coordination of policies on technical activities, sales purchases, and
patents. Such policies, Duisberg hoped, would give the I. G. the benefits of
merger. 64

The substitution of an I.G. for the proposed merger, however, prevented an
extensive rationalization of facilities similar to that which was being carried out
in many American industries and in the German electrical-equipment industry,
and which was to occur in the chemical industry after the formation of I.G.
Farben in 1925. AGFA did agree not to expand its dye line but instead to
concentrate increasingly on photochemicals. Yet the Dreibund carried out no
systematic plans for relocating or consolidating production or distribution activ­
ities. Even the cooperation on functional matters was less than anticipated.
Though collaboration by the technicians of the three companies did occur in
production and accounting, it was "nonexistent among the commercial staff. "65

By 1910 Duisberg was writing that the Dreibund had failed to increase produc­
tivity and to lower costs, becoming "little more than an organization for mutually
safeguarding profits. "66

The Hoechst-Cassella combination, based as it was on interlocking stock
participations, was more tightly controlled than the I. G. uniting Bayer, BASF,
and AGFA. In 1908 Hoechst and Cassella acquired 88% of the stock of Kalle &
Co., the third of the four smaller dye producers. These three, located close to
one another in the Frankfurt area, were able to cooperate successfully on
functional matters. Nevertheless, there was no rationalization or consolidation
of facilities and personnel.

Moreover, the I.G. and the Hoechst-Ied combination continued both to com-
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pete and to cooperate in domestic and global markets. By 1913 these German
first movers overwhelmingly dominated the world's industry. They accounted
for 140,000 tons of the 160,000 tons of dyes produced in the world (Swiss
neighbors added another 10,000 tons). By that time, the British were producing
only 4,100 tons and the Americans hardly any at all. The Big Three in Ger­
many-BASF, Bayer, and Hoechst-were responsible for sales valued at £10.5
million out of a German total of £13.5 million. The remainder was accounted for
by the Little Four-AGFA, Kalle, Cassella, and Weiler-ter Meer, along with
Griesheim Elektron, a leading electrochemical firm that had developed a new
electrolytic method of making dyes. 67 The history of the dye makers differed,
therefore, from that of the electrical-equipment manufacturers in that the use
of I. G. 's and the availability of stock participations held off merger and further
rationalization.

The dye makers' experience differed also in that, once established, they
relied far less on banks. As in oil and electrical equipment, banks did play an
important role in assisting the dye founders to establish their companies. They
also helped to finance the rapid growth in the 1880s and 1890s, which called for
heavy investment in new facilities and in research and development. Unlike the
electrical manufacturers, however, the dye makers did not need to provide
customers with extensive credit. Once established, they relied almost wholly
on retained earnings to finance further expansion. Indeed, profits were so great
that from 1890 on Hoechst and probably others were able to continue their
impressive growth and still pay an average annual dividend of over 20%. With
such profits, banker influence disappeared. Financiers were not involved in the
negotiations in 1904 and 1905 that led to the formation of the two major
groupS.68 After 1900, too, founders and their families were not a significant
force in top-level decision-making, as they continued to be in electrical equip­
ment. At Bayer, for example, Carl Duisberg, not the founder's son Friedrich
Bayer, guided that company's development. The founding families were even
less influential in the other leading firms. By World War I the German dye
companies had become the world's first truly managerial industrial enterprises.

OTHER WORLD LEADERS IN PHARMACEUTICALS, AGRICULTURAL
CHEMICALS, AND ELECTROCHEMICALS

The histories of the leading companies in other branches of the German chem­
ical industries are not so dramatic as those of the dye makers. Nor do they
provide such striking examples of the German ability to commercialize the new
science-based technologies and particularly to utilize the economies of scope.
Nevertheless, in pharmaceuticals, in less complex coal- and wood-based chem­
icals, in electrochemicals, and in synthetic fertilizers, German enterprises
quickly became and remained the leaders in world markets. Only a small number
of companies, nearly all American, were effective competitors.

In pharmaceuticals the leaders, including Schering AG, E. Merck AG, and
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Chemische Fabrik von Heyden, quickly built global enterprises. J. D. Riedel
developed its overseas network a little later, opening its American branch in
New York City in 1908. Unlike most British and American drug firms, which
continued to concentrate on grinding and mixing branded, packaged products
to be sold over the counter, the Germans produced new drugs by chemical
synthesis. Spurred by increasing competition as the dye makers moved into
pharmaceuticals, they invested heavily in research and set up worldwide mar­
keting organizations. 69 Of their Anglo-Saxon rivals, only Parke, Davis in the
United States and Burroughs Wellcome (founded by Americans) in Britain made
comparable investments in research and in marketing abroad. 70

The cost advantages of scope were less for the German pharmaceutical firms
than for the dye makers. Not only did they carry fewer lines, but the need for
greater purity and more careful quality control meant that they could not risk
using the same intermediates-and particularly the same pieces of equipment­
to produce related products. Therefore, the pharmaceutical companies were
less reluctant than the dye firms to build plants abroad to support their extensive
sales organizations. Merck in 1899 and Heyden in 1900 began producing phar­
maceuticals and fine chemicals in the United States. Merck was particularly
strong in alkaloids and organotherapeutical compounds, and Heyden excelled
in saccharine. In 1907 Schering built a plant in Britain and the next year one in
Russia. Mter 1900 these firms began to diversify. For example, Schering
moved into photographic chemicals and films and into the production of synthetic
camphor. 71

Mter refusing to join Duisberg's proposed merger of organic chemical pro­
ducers, five of the leading pharmaceutical firms, including Merck and Riedel,
formed an interest group of their own, Pharma I.G., in 1905. This I.G. was
more successful than the two groups of dye makers in achieving the benefits
of cooperation. Besides pooling profits, its members were able to avoid dupli­
cation of production, maintain prices, exchange technical information, and work
together in purchasing and export sales. 72 The I. G., however, brought no
extensive rationalization of production or distribution. Moreover, such power­
ful first movers as Schering and even Heyden did not join the I. G. These
firms and the pharmaceutical departments of the dye makers continued to
compete functionally and strategically with the members of the I. G. Banks
did help to finance the initial growth of these leading pharmaceutical com­
panies, and representatives of banks sat on their boards. The readily avail­
able evidence does not indicate that they influenced the making of critical
decisions to expand production or to form the I. G., but they most likely
encouraged cooperation through "conventions" and other interfirm agree­
ments.

Larger in terms of assets than the pharmaceutical producers, but still smaller
than the leading dye companies, were those firms that produced the less com-
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plex products distilled from wood and coal tar. The most important of these
were Riitgerswerke and HolzverkoWungs-Industrie AG (HIAG).

By the late 1870s Riitgerswerke, Europe's leading producer of waterproof
(creosoted) wooden sleepers for railroad tracks and telephone poles, had inte­
grated backward into the growing and shipping of wood, and was operating
plants in Austria, Russia, Denmark, and Holland. As the basic transportation
and communication networks were completed, the company turned its
resources to producing wood-distilled products, particularly intermediates for
the rapidly growing dye industry. In 1909 the company purchased the Baekeland
patents and began to produce phenol-formaldehyde (Bakelite) and other syn­
thetic resins used for molding, extrusion, laminating, and insulation. Then in
1912 it took over a company, initially sponsored by AEG, that produced graphite
from anthracite and then made carbon electrodes. (In 1927 Riitgerswerke
merged this company with Siemens's carbon and arc-light subsidiary, Gebriider
Siemens & Co., to form Siemens-Planiawerke AG.) Although less able than the
dye and pharmaceutical firms to utilize the economies of scope in its operating
facilities, Riitgerswerke did utilize these economies on the management side,
and thus it provides an excellent example of a management employing its orga­
nizational capabilities to move successfully from one industry to another as old
markets declined and new ones appeared. 73

HIAG, a large wood-distilling firm that produced turpentine, chemical bri­
quettes, and most important of all, intermediates for dyes, was never so aggres­
sive as Riitgerswerke in moving into new and technologically advanced prod­
ucts. As a result the firm, ranked 77th on the 1913 list of Germany's top two
hundred companies, disappeared from the 19291ist. Athird firm, OberscWesische
Kokswerke & Chemische Fabriken, which operated tar-distillation and roofing
factories, moved to exploit coke and coke gases much as Koppers did in the
United States, although on a smaller scale. It also entered more slowly than
the American firm into other related product lines (see Chapter 14).74

The leading German electrochemical firms, Griesheim and DEGUSSA, were
as innovative and as dynamic as the electrochemical companies that appeared
simultaneously in the United States. In the 1880s Chemische Fabrik Griesheim,
a producer of alkalies by the Leblanc process, pioneered in ways to produce
caustic soda, liquid cWorine, and bleaches by electrolyzing brine. In 1898, when
it merged with AEG's Chemische Fabrik Elektron to become Griesheim-Elek­
tron, it operated two large electrochemical plants leased from AEG (one coal­
powered and the other water-powered) and so became the largest manufacturer
of electrolytically produced bleaching powders in Europe. Griesheim-Elektron
then began to use its production and research capabilities more effectively by
diversifying into sodium metal and magnesium, in much the same ways as its
counterpart, Dow, did in the United States. It also moved into carbide furnaces
and then into acetates and liquid gases. (In 1907 it acquired the Claude liqui-
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dation patents, dividing the German market for industrial gases with Linde's
Eismaschinen.) After 1900 this technologically innovative firm even pioneered
in the use of electrolytic processes for the making of dyes, and thereby became
the first significant challenger to the first movers in that industry. 75

In the 1880s Deutsche Gold-und Silberscheide-Anstalt (DEGUSSA), became
Germany's largest producer of cyanides by the electrolytic process. A partner­
ship formed in 1868 by two families of assayers and traders in precious metals,
the Roesslers and Cohens, the firm had already begun to produce ceramics and
chemicals. In 1895 it joined with a British firm, Aluminium, Ltd., of Oldbury,
to set up a plant at Niagara Falls to produce metallic sodium as well as sodium
cyanide. In 1898 DEGUSSA established another works at Rheinfelden near the
plants that AEG had leased to Griesheim-Elektron. Like Griesheim, DEGUSSA
set up an international marketing organization. In the first decade of the new
century it increased production both at home and abroad. 76 Its American sub­
sidiary, Roessler & Hasslacher Chemical Company, which was operating the
Niagara Falls plant (of which it had obtained full control), was soon operating
two more works at Perth Amboy, one concentrating on the production of for­
maldehyde, the other producing a broader line of cyanides, bleaching agents,
and salts. A fourth plant at St. Albans, West Virginia, produced sodium and
crude chloroform. Roessler & Hasslacher also had sales offices in ten American
cities. 77 (Roessler & Hasslacher was purchased by Du Pont in the 1920s,
becoming that company's Electrochemical Department- see Chapter 5.)

Two major challengers to these first movers in electrochemicals (Griesheim
and DEGUSSA) were Kunheim, the largest chemical firm in Berlin, which
produced inorganic chemicals and ammonia, and the potash producer, Consoli­
dirte Alkaliwerke Westeregeln AG, which became even more successful than
Kunheim. 78 Nearly all of the remaining chemical firms listed among the top two
hundred industrials in Germany at the beginning of World War I were producers
of potash and phosphates, with which they made fertilizers and other agricul­
tural chemicals. As in the United States and Britain these processors were
primarily mixers. Because their mixing technology was simple and their prod­
ucts undifferentiated from company to company, they developed little in the
way of extensive production or distribution facilities. All the companies partic­
ipated in a government-sponsored sales syndicate established in 1910. That
syndicate was one of the very few government-sponsored cartels in Germany,
and the only one before World War I. 79 With one or two exceptions-Consoli­
dirte Alkaliwerke Westeregeln was a notable one-these firms invested little
in research and so failed to develop capabilities for diversification into related
product lines.

Again as in the United States, these producers of fertilizers from natural
sources quickly gave way to the makers of synthetic products. The first major
producer of cyanides for fertilizers using the Frank-Caro electrolytic calcium
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process was Bayerische Stickstoffwerke, which was established in 1908 by
Siemens and Kunheim and was financed by the Deutsche Bank. That enterprise
pioneered in Germany in the way that American Cyanamid did in the United
States. Its first rival was Aktiengesellschaft fUr Stickstoffdiinger, which began
full-scale operations in 1910 and soon came under the control of Hoechst. In
1912 Chemische Werke Albert joined with two other producers of superphos­
phates and AG fur Stickstoffdiinger in a joint venture to produce cyanamides
on a large scale, but this did not get under way before the war. Finally, in 1913
BASF began the commercial production of ammonia through the Haber-Bosch
ammonia synthesis process, the most successful technology for manufacturing
man-made fertilizers. That process had a very high minimum efficient scale,
resulting in huge scale economies. In 1917 and 1918 ammonia made at BASF's
Oppau plant and its new Leuna works already accounted for 45% and 50%,
respectively, of the ammonia-based nitrogen compounds produced in Germany.
As in the United States, however, the full impact of the revolution in the
production of man-made fertilizers based on the Haber-Bosch and other, similar
processes was not felt until after World War 1. 80

To summarize, in chemicals the Germans led the way. More quickly than the
Americans and much more quickly than the British, they made the necessary
investment in the new physical facilities of production; recruited the managerial
production teams necessary to exploit the economies of scale and, particularly
in organic chemicals and electrochemicals, those of scope; built extensive mar­
keting organizations, usually worldwide; made large investments in innovative
research and development; and recruited the integrating managerial hierar­
chies. The resulting first-mover advantages gave the Germans domination of
European and global markets in five major branches of the industry-dyes,
pharmaceuticals, wood and coal-tar distillates, electrochemicals, and fertilizers.
Americans were able to compete successfully in their home markets in all but
dyes; but only a very few firms-Parke, Davis was one-attempted to chal­
lenge the Germans on their own continent. The British remained out of the
game almost entirely. They had no enterprises with plants and marketing forces
that approached the German dye, film, or coal-chemical companies, or the
electrochemical firms, or those that produced synthetic fertilizers or, except
possibly for Burroughs Wellcome, pharmaceuticals. The British had access to
the technology, access to markets, and access to raw materials, but they failed
to make the investments and to create the organizations essential to develop
the new products commercially.

Mter the sharp 1901-1903 recession the German chemical firms turned from
price and output agreements, which were difficult to establish and enforce, to
two other forms of interfirm cooperation-to I. G. 's, as did the dye and phar­
maceutical firms, and to sales syndicates, as did the producers of agricultural
chemicals. 81 The I. G. 's, by pooling and allocating profits, removed the incentive
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to undercut price and output agreements, for lower prices and increased market
share made no difference to the accepted allocation of profits. The I. G. 's also
permitted exchange of information and other types of interfirm cooperation.
But in carrying out such cooperation, producers in the organic and the electro­
chemical branches of the industry, at least, no longer looked to the banks for
financial assistance. Their highly profitable operations had made them indepen­
dent of financial institutions.

Metals: Exploiting Economies of Scale

In metals (Group 33; see Appendixes C.1-C.3) German entrepreneurs were
as successful as they were in chemicals and heavy machinery in making the
investments and creating the organizations needed to profit from the introduc­
tion of the new technologies. In metals, however, the cost advantages lay in
scale, not in scope. In nonferrous metals Germans adopted, as quickly as did
the Americans, the new electrolytic techniques of refining that so increased
output and decreased costs. In ferrous metals large-scale investment in Bes­
semer and open-hearth mills came only after the Thomas-Gilchrist process,
developed in 1879, had made possible the use of cheaper, more available ore
with high phosphorus content in the production of high-grade steel.

FIRST MOVERS IN NONFERROUS METALS

In aluminum Europe's first mover was an enterprise created by Emil Rathenau's
AEG. In October 1888, shortly after Rathenau's decision to go into the pro­
duction of electrical equipment, AEG joined with the Kunheim firm and the
Frankfurt banking house Gebriider Sulzbach to take over a Swiss enterprise
formed a year earlier to exploit the Heroult patent. (Both the American Charles
Hall and the Frenchman P. T. Heroult had patented their different electrolytic
processes in 1886.) The new firm was named Aluminium Industrie Neuhausen
AG (AIAG). Swiss interests continued to hold only 20% of the capital. In this
German-controlled and German-managed company, Germans, not Swiss, made
the essential investment in processing, distribution, and management. AEG
provided the electrical equipment for the new giant aluminum works just in­
side the Swiss border. At first it also took the responsibility of finding a mar­
ket for the new product, but AIAG soon had its own marketing network. It
remained the largest producer and distributor in Europe. Although operating in
Switzerland, AIAG continued to be Germany's powerful representative in
the global oligopoly until the outbreak of World War I. 82

In tin, a small firm named Th. Goldschmidt AG grew to become the industry's
leader after 1890, when it developed an electrolytic technique that greatly
reduced the cost of both detinning scrap and processing ore. It soon developed
an improved detinning process using liquefied chlorine which was made electro-
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lytically. In 1909 it reportedly processed 50,000 tons of the 75,000 tons of scrap
detinned in Germany. By then it had processing plants in Austria, Britain, and
France and also in the United States, where its works were at Wyandotte,
Michigan; Carteret, New Jersey; and East Chicago, Indiana. These American
plants not only detinned scrap but also produced tin tetracWoride and other
chemicals. 83

In copper, lead, zinc, and nickel the impact of the new electrolytic processes
was even more dramatic than in the production of aluminum and tin. In Ger­
many, as in the United States, the organizations necessary to exploit the new
technology were built by established metal traders.

Because much less copper ore was available in Europe than in North America
and transatlantic shipping was very costly, the two electrolytic copper refineries
built on the Continent before 1912 were too small to exploit fully the cost
advantages of the new technologies. But German traders, unlike the British
processors, created a giant international enterprise to utilize North America's
more abundant sources of ore. Here the first mover was Wilhelm Merton, a
third-generation member of the metal trading firm of Merton and Cohen. In
1860 that partnership had established a branch in Britain that came to be man­
aged by Henry Merton, Wilhelm's brother. In 1881 Wilhelm organized Metall­
gesellschaft AG, which included Henry's British branch and whose stock was
held by Wilhelm, Henry, and a brother-in-law. Wilhelm quickly recognized the
significance of the new electrolytic refining processes and the importance of
the United States as a source of copper ore and a market for refined copper.
In 1887 he formed the American Metal Company with headquarters in New
York, which soon came to be managed by Berthold Hochschild, the younger
brother of the chairman of Metallgesellschaft's Vorstand. Shortly after this
move the Mertons, using knowledge developed at DEGUSSA (in which the
Cohen family were partners) and some British financing, took control of the
Norddeutsche Mfinerie of Hamburg. There they installed the first modem
electrolytic copper refinery in Europe (a small experimental electrolytic refinery
had been tested in 1875), and at the same time enlarged its managerial staff.

In 1891, the year in which the development of the new dynamo led to the
building of five electrolytic refineries in the United States, the company's Amer­
ican subsidiary (the American Metal Company) moved immediately to exploit
the new opportunity. It helped to establish, at Balbach, New Jersey, one of
these five refineries. This refinery had an annual capacity of 48 million pounds
of copper and other nonferrous metals. American Metal also invested in the
much larger Nichols Refinery on Long Island, which by 1905 had been enlarged
to a capacity of 500 million pounds a year. Meanwhile, American Metal had
established subsidiaries to process and sell copper, lead, and zinc, as well as to
mine these metals in Mexico. By World War I it owned and operated smelters
in Mexico, Colorado, Oklahoma, Kansas, Ohio, and Pennsylvania, and was
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producing annually in the United States between 100 and 125 million pounds
(that is, between 50,000 and about 62,000 tons) of electrolytic copper, 75,000
to 100,000 tons of zinc, and 72,000 to 90,000 tons of lead. In Europe, Metall­
gesellschaft obtained control of smaller mining and processing properties. In
1912 at Hoboken, Belgium, it built the largest refinery yet constructed in
Europe to process the ore from the newly opened mines at Katanga in the
Belgian Congo. 84

In the meantime the Merton enterprises, which had been financed by retained
earnings, reshaped their administrative and financial structures. In 1897 they
formed Metallurgische Gesellschaft AG (always known as Lurgi), to administer
the many processing and mining activities from its large corporate office in
Frankfurt, leaving Metallgesellschaft, the senior company, to handle the com­
mercial activities. Then in 1906 the Mertons formed a third firm, Berg-und
Metallbank, a financial company, to hold the securities of their major British
and American subsidiaries. This new enterprise also served as the financial
department for the group as a whole, handling internal accounting and other
control systems as well as external financing. Finally in 1910 the holding com­
pany and the industrial companies were merged in order to centralize the
finances, as well as the administration, of the domestic enterprises. At the
same time Wilhelm Merton established a holding company in Switzerland to
hold the controlling shares of the consolidated enterprises and the British
branch. 85

In this way, by World War I Metallgesellschaft had become the one major
European contender in the global copper oligopoly. In addition, it was a leader
in the production and distribution of zinc and lead in the United States, it also
dominated those industries in Europe. In 1908, working with two other leading
metal-trading firms and the other zinc producers in Germany, it formed and
managed a marketing syndicate for the distribution of zinc (the Zinkhtittenver­
band). Then in 1911 it brought together other German and European producers
into an International Zinc Syndicate. In 1909 Metallgesellschaft had also become
the exclusive agent for the "International Lead Convention. "86 As a result of
earlier agreements with International Nickel and that American company's pred­
ecessors, it was already the leading distributor of nickel in Germany and much
of Europe. 87 Metallgesellschaft thus came to be as dominant in nonferrous
metals as Continental was in rubber, VGF in rayon, AFA in storage batteries­
all industries where a small number of plants of optimal size could meet national
and world demand. And as in the others, Metallgesellschaft's retained earnings
financed growth.

STEEL: EUROPE'S LEADERS

The markets for iron and particularly for the new mass-produced steel were
more varied and much larger than those for nonferrous metals; therefore, as
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in the United States and Britain, many more companies competed for market
share. Chronologically, the growth of the German steel industry closely paral­
leled that of the United States. One difference was that there was no first
mover comparable to Andrew Carnegie. Instead, as the depression of the 1870s
receded, a number of entrepreneurs made large enough investments in the
new processes of production to exploit their cost advantages effectively­
investments that defined the structure of the industry and determined its
leading players.

In both countries a major expansion of iron production came in the 1850s,
partly in response to the growth of demand as the railroad network spread
rapidly, and partly in response to the increased throughput made possible by
technological innovation-the use of coal instead of charcoal as fuel and of coal­
fired puddling and rolling mills instead of water-powered forges. In that decade
older firms, such as those of the Krupp, Haniel, and Stumm families, expanded
their capacity; and new firms, including Phoenix, Hoerder Verein, Bochumer
Verein, Kattowitzer, and Vereinigte Konigs-und Laurahiitte, were founded.
The railroad boom of the late 1860s and early 1870s encouraged a second
expansion. The new demand was met by the rapidly increasing capacity of
existing companies and the formation of three major, large enterprises­
Thyssen & Co., Rheinische Stahlwerke (Rheinstahl), and Dortmunder Union
fur Bergbau, Eisen- und Stahlindustrie, the last being a merger of three com­
panies.

At that moment, again as in the United States, the new technology for the
mass production of steel was just being introduced. The first Bessemer plants
in Germany were built between 1868 and 1872, and the construction of the first
Siemens-Martin open-hearth furnace in Germany came in 1869. The new plants
were just getting under way when the sharp economic depression began in
1873. Again as in the United States, the depression years after 1873-those
plagued by excess capacity and losses-were followed in the 1880s by a period
of strong though fluctuating demand. The German steelmakers, however, did
not enjoy a railroad construction boom comparable to that which in the United
States permitted Carnegie and his rivals to exploit so effectively the economies
of scale inherent in the Bessemer process. Nevertheless, it was in the decade
of the 1880s that the German iron and steel industry took on its modern struc­
ture.

In both countries the growing demand permitted a throughput large enough
to realize the economies of the new technologies. In Germany, however,
another technological innovation was required to assure the steady supply of
ore needed if works were to be operated at minimum efficient scale. Unlike the
American steelmakers, the Germans were handicapped by a lack of inexpen­
sive, high-grade ores. Most local ores, as well as those of nearby Sweden and
those of Lorraine (the minette ores), had too high a phosphorous content to be
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used either in the Bessemer or the Siemens-Martin process. In 1879 two
British cousins, Sidney Gilchrist Thomas and Sidney Gilchrist, devised a way
to dephosphorize ores by adding limestone. They did so by placing a new lining
in both the Bessemer converter and the open-hearth furnace that permitted
the use of limestone in the transformation process. Immediately three of the
industry's leaders, including Hoerder and Phoenix, installed new Thomas­
Gilchrist "basic" Bessemer converters. Others quickly relined their existing
converters and furnaces. 88

In 1890, 1.84 million tons of Bessemer steel were produced in Germany­
all but 0.35 million tons by the Thomas-Gilchrist process-and only 0.39 million
by the open-hearth method (see Table 19). The relatively low-grade, more
brittle Bessemer steel made from phosphoric ores supplied the continuing
demand for rails, wire, and tubes. The next decade saw a rapid expansion of
markets for and output of higher-grade, basic, open-hearth steel, that is, steel
made largely from wrought iron and scrap and used for beams and other struc­
tures, ship plates, and machinery. By the mid-1890s the basic investment in
facilities using these two processes had been completed. By then the players
in the German steel industry had been selected. From then on, entrepreneurs
and enterprises did not enter the industry by building new facilities but by
acquiring existing ones. 89

In iron and steel the banks played a larger role than they did in the other
great industries in financing the new enterprises and assisting them to survive
the depression of the 1870s. In the 1850s and again in the 1870s Cologne's
Schaaffhausen'scher Bankverein was the financial godfather to the leading iron
and steel firms in the Ruhr. The Berlin banks, particularly the Disconto-Gesell­
schaft and the Berliner Handels-Gesellschaft, were active in the Ruhr and also
provided capital for steelmakers in Silesia, Lorraine, and other parts of Ger­
many. Such banking support continued to be important in sustaining the com­
panies during the depression. After 1879 the banks also helped finance the
installation of the new Thomas-Gilchrist basic Bessemer furnace and the open­
hearth furnace. In those years each company's financial support usually came
from a single bank, whose representatives then took seats on the company's
Supervisory Board.

After the first movers came into full production in the 1880s the influence of
the banks declined. The banks themselves, reacting to the close financial calls
of the late 1870s, preferred to avoid direct capital participation in these industrial
enterprises. At the same time, increased output made possible by the new
technology permitted steelmakers to meet demand with their existing capacity
for over a decade. In the late 1890s increased demand did call for a broad
expansion of facilities. By then, however, the companies were able to finance
much of this expansion from retained earnings, supplemented by the sale of
securities, primarily bonds. They relied on the banks to market these issues
and also to provide short-term working capital. 90
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The managerial teams recruited in the 1880s and 1890s to exploit the econ­
omies of throughput were as large as those of the American steelmakers. These
salaried managers increasingly participated in top-level decisions. As Gerald
Feldman has noted: ··"The importance of the great general director who stood
at the summit of this growing bureaucracy of 'leading employees' (Leitende
Angestellte) in the great concerns was already in evidence before the tum of
the century," in such persons as Emil Kirdorf of Gelsenkirchener Bergwerks
AG (GBAG) and William Bankenberg of Phoenix AG. During the first decade
of the new century such salaried general directors as Dr. Feodor Goecke
and then Johann Hasslacher of RheinstaWwerke, Albert Vogler of Deutsch­
Luxemburgische Bergwerks-Hiitten AG, the Springorums (father and son) at
Eisen- und Stahlwerk Hoesch, and Paul Reusch at Gutehoffnungshiitte (GHH)
were as powerful in their enterprises as American managers ever were in
theirs. 91 Moreover, the owners who still controlled-the Thyssens, the
Krupps, the Klockners, and Hugo Stinnes-were experienced steel industri­
alists who ruled their hierarchies in a most knowledgeable manner. In Germany,
unlike Britain, the operation of steel enterprises was firmly centralized in the
hands of tested managers who knew their business intimately.

By the end of the century the German steelmakers, again like the Ameri­
cans but unlike the British, were beginning to build extensive marketing orga­
nizations. Before the outbreak of World War I the Thyssen iron and steel
enterprises had distributing offices and facilities in Berlin, Stettin, Duisburg,
Ludwigshafen, Konigsberg, and Buenos Aires; while Gelsenkirchener Berg­
werks-AG, a giant, integrated mining and steel-producing enterprise, had
offices and subsidiaries in a dozen German cities and exclusive agents in as
many more, as well as branch offices and agents in nearly all the major European
cities and also in China, Egypt, Morocco, Ceylon, South Africa, Brazil,
Uruguay, and Chile. 92 Like the Americans, the German steelmakers rarely built
works abroad to support their marketing organizations, for the capacity
required to compete with existing plants in those markets was too costly and
would have increased output too much to be worth the investment.

The Germans and their American counterparts, by investing more in the new
technology and by creating the essential (and quite similar) organizations to
administer the new processes of production and distribution, quickly outpro­
duced and undersold their British rivals. In the 1880s the Germans captured the
European markets for rails and preempted that for structures and wire almost
as quickly as Carnegie, Illinois Steel, and Jones & Laughlin did in America (see
Chapter 7). In the late 1890s the British started to lose their Latin American
and Asian markets. In the first decade of the new century the Germans were
beginning to move into British markets. In 1913 Britain imported 15% of the
world's exports of steel, 58.4% coming from Germany and the rest from the
United States and Belgium.

Although the German and American steel industries quickly became the



Germany: Cooperative Managerial Capitalism 492

world's leaders, there were significant differences between the two. First,
the German industry remained less concentrated than the American. Second,
the German steel companies were from the start more vertically integrated
than the American (and also more than the British); that is, more of the leading
firms became involved in all the stages of production from raw materials to
finished machinery. Third, in addition to relying more on banks for their initial
financing than did the Americans, the Germans relied on interfirm cooperation
to determine market share in a way that was not open to Americans. Both the
move to vertical integration and the ability to form cartels are helpful in
explaining why the German industry remained less concentrated than the Amer­
ican.

In the United States, Carnegie, who so confidently and relentlessly exploited
the economies of scale, and other first movers-Illinois Steel and Jones &
Laughlin Steel-concentrated on the production of primary steel (that is, on
making ingots, bars, billets, and rails and structures). In Germany, where
overall demand, especially that for rails, was smaller (and hence the number of
works that could operate at minimum efficient scale was also smaller), the
steelworks made a greater variety of products. The largest firms, like second­
rank American companies, produced not only primary products but also sec­
ondary ones such as wire, plates, rods, pipes, tubes, and cast and forged pieces.
A number of them manufactured final products, as American steel companies
rarely did. Friedrich Krupp AG, for example, was making armaments before
the 1880s, and machinery makers like GHH and Oberschlesische Eisenbahn­
Bedarfs-AG added Bessemer converters and open-hearth furnaces to supply
their own needs. After the adoption of the Thomas-Gilchrist process, the new
leaders, such as Phoenix and Rheinstahl, did not integrate forward into
machinery; but nearly all of the major German steel firms produced secondary
as well as primary products. 93

Thus, whereas in 1900 Carnegie Steel and Federal Steel (the successor to
Illinois Steel) together accounted for 35% of the steel ingots produced in the
United States and 45% of its rails, no major steelmaker in the Ruhr produced
as much as 10% of Germany's primary steel products. In 1904, with the estab­
lishment of a cartel administered by the Steel Works Association, the largest
German steelmaker, Krupp, was given 9.3% of the primary steel output. By
1912 the two largest, which by then were Krupp and Deutsch-Luxemburg,
together had a total primary-steel allocation of 18.5%. The thirteen largest
producers ranged from 4% to about 9% of total output. Cartels helped to
maintain this relatively low level of concentration. 94

The Steel Works Association (Stahlwerkband), formed in 1904, included
twenty-nine companies controlling 74.5% of the industry's output. Its formation
was the steelmakers' response to the same business downturn that had brought
about the Dreibund and the Hoechst alliance in chemicals and the Siemens and
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AEG mergers in the electrical-equipment industry. Although the new associa­
tion managed the steel industry's first nationwide cartel in a full line of products,
nearly all of its members had already had experience with cartels. For most,
the experience had been less than reassuring because most cartels had been
short-lived, temporary solutions. Even the most inclusive and best known of
them-the International Rail Syndicate-had only lasted from 1883 to 1886.

Several steelmakers had participated in one of the first successful cartels in
Germany, the Rhenish-Westphalian Coal Syndicate. In 1893 the leading coal­
mining operators of that leading coal-mining region (these included iron and
steel companies that had integrated backward into coal mining), had established
a syndicate in the form of a limited private company-a GmbH-to market their
products. By controlling distribution, this selling syndicate was able to maintain
prices and enforce the production allocations. Three years later several steel
producers participated in the formation of the Rhenish-Westphalian Pig Iron
Syndicate, the first of such regional selling agencies for pig iron. That syndicate,
however, had "a troubled history and suffered dissolution, along with all the
other regional associations except for the Upper Silesia Pig Syndicate, in
1908."95

These regional coal and pig-iron cartels provided the model for the steel­
makers. But even at that time some of their number were calling for merger.
Early in 1905 August Thyssen insisted that "the time of syndicates is passed,
and we must move on to the time of trusts." Only through merger, Thyssen
(and later, Hugo Stinnes) argued, could the industry be rationalized in the
American manner so that further scale economies in production might be utilized
and marketing services and distribution facilities be systematically integrated.
The majority, however, preferred the less radical response. The members of
the Steel Works Association agreed that a sales syndicate to distribute output
according to allocated percentages was workable for primary products-semi­
finished steel, rails, and structures-which they termed Class A products. But
they also agreed that such a plan would be much more difficult to institute for
the distribution of secondary or Class B products. Instead, Class B products
continued to be sold through the individual companies' sales forces, with the
association setting prices and prescribing quotas on output. 96

The Steel Works Association was less than successful in achieving its goals.
It did maintain prices for a few years, particularly in primary products, and was
effective in somewhat increasing the German share of foreign markets. A recent
study shows that by stabilizing prices and output the association did permit a
fuller and steadier, and therefore a more profitable, utilization of capacity. Yet,
as was true of all such negotiated arrangements, the participants constantly
bickered as to prices and the allocation of output. By 1907 the association had
finally dropped tentative plans to create a marketing syndicate for Class B
products. By 1912 it no longer attempted even to set price and output schedules
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for the B products. Indeed, by then "less than one-third of the industry's
production was encompassed by the Steel Works Association in any form
because of the decartelization of the B products. The famed Association had
become a 'torso.' "97

Although it was only a limited success, the cartel did have a powerful impact
on the growth and structure of the industry. Of most significance, it prevented
nationwide mergers and therefore the industry-wide rationalization of facilities
and services that Thyssen and others desired. Horizontal mergers did occur
on a limited regional scale. Phoenix acquired Westfalische Union in 1898 and
Hoerder Verein in 1906. Hugo Stinnes made his initial major investment in steel
in 1901 by creating Deutsch-Luxemburg to take over a financially troubled,
integrated firm with operations in Luxemburg. In 1907 that company acquired
control of two more firms, Schalker Gruben- und Hiittenverein, and Aachener
Hiittenaktienverein Rote Erde, and in 1910 it also took over Dortmunder
Union. 98 Nevertheless, these acquisitions by Phoenix and Deutsch-Luxemburg
brought little rationalization in production facilities. The works were operated
much as they had been before acquisition, although increased cooperation did
occur in sales.

Thus in Germany before World War I there was no shutting down of certain
facilities, expanding of others, and building of new ones, comparable to that
which occurred as a result of the tum-of-the-century mergers in the United
States: for example, after the formation of National Tube, American Tin Plate,
American Steel & Wire, and even the United States Steel Corporation. Nor
was there a steel rationalization comparable to that carried out by Siemens and
AEG after their 1904-05 mergers with other firms. This essential revamping
and continuing modernization of the industry had to wait until the German
economy was finally stabilized in 1925 after the series of crises that followed
World War I.

Although cartelization restrained horizontal mergers and with them ration­
alization, it did encourage growth of firms through vertical mergers; for cartel­
ization in one branch of the industry created an incentive for one company to
avoid cartel rulings by obtaining other companies in other branches. By inte­
grating backward through the acquisition of coal-mining companies, the primary
steel producers did not have to pay the coal cartel's price for its product because
transactions within an enterprise did not come under cartel rulings. Such
moves, in turn, encouraged coal-mining and ore firms to provide assured outlets
by moving into steel production. Thus one of the largest German coal pro­
ducers, GBAG, became one of the nation's biggest steelmakers in the first
decade of the new century. So, too, Mannesmannrohren-Werke, the developer
of an innovative process for making seamless steel tubes, quickly obtained its
own steelmaking facilities in order to avoid paying cartel prices. At the same
time, steel producers like August Thyssen and Hugo Stinnes moved still further
forward by the acquisition of machinery-making firms. 99
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The objective of this strategy of vertical integration through acquisition was
essentially defensive. It rarely led to decreased costs through increased
throughput or to improved quality by the reshaping of production facilities. Such
economies could only be achieved if the works of the acquired company were
geographically adjacent to one of the purchasing enterprises. Such vertical
acquisitions were instead a form of insurance to guarantee a steady flow of
supplies at a reasonable price or to have protected markets for at least a portion
of output. Vertical integration in the steel industry in prewar Germany provides
an excellent example of growth through acquisition to reduce transaction costs
(but only indirectly production costs).

In the years following the recession of 1901-1903 the influence of the banks
on the steel industry may have increased, for they were years of strong demand
that brought extensive investment in new capacity. In these years bankers
appeared to have a stronger say in companies administered by salaried man­
agers than in those where the family remained the major shareholder. At
Phoenix the representatives of the Schaaffhausen'scher Bankverein encour­
aged the board to make the acquisitions that it did. Furthermore, as an advocate
of cooperation, the bank all but forced the firm to join the Steel Works Asso­
ciation in 1904. The Disconto-Gesellschaft helped to carry out GBAG's strategy
of growth through vertical integration. The Deutsche Bank, in classic German
manner, financed the initial three-pronged investment at Mannesmann that
permitted that firm to become the dominant producer of seamless steel tubes.
This investment made it possible for Mannesmann to declare its first dividend
in 1906, to expand its two plants in Germany and one in Bohemia, and to acquire
works in Austria and Silesia, Italy and Britain. On the other hand, such family­
controlled firms as Krupp, Haniel, and Stumm made less use of the banks.
Moreover, after 1903 most of the established firms used a consortium of banks
rather than a single institution to finance their continuing growth. Wilfried Fel­
denkirchen's study of banks and steel in the Ruhr concludes that, even with the
increased call for funds resulting from acquisitions and expanded capacity, "after
1895 the enterprises were increasingly able to free themselves from the
influence of the banks." In these years the banks' role appears to have been
primarily one of facilitating interfirm cooperation, but new ventures like Man­
nesmann did continue to rely on banks for their initial financing. 100

If the bankers on Supervisory Boards became less influential in well­
established enterprises as time passed, those founders and their families who
continued to participate as full-time executives in their firms continued to have
a powerful say in top-level decision-making. The Krupps, the Thyssens, the
Stumms, Peter Kl6ckner, and a little later Hugo Stinnes determined and carried
out strategies of growth, competition, and cooperation. Even the Haniel family,
who relied heavily on an able general director, Paul Reusch, kept a careful
watch on their investments. In so doing, all built more integrated and diversified
groups or Konzeme than did any American maker of iron or steel. The steel
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Konzerne, it should be noted here, differed from the Siemens electrical group
and the Merton copper group in that they were personally, rather than collec­
tively, managed at the top. Although German families continued to playa larger
role in top-level decisions than American families, particularly after the forma­
tion of United States Steel had eliminated family control from such large seg­
ments of the industry, they, unlike the British families, operated through large
hierarchies of salaried executives. 101

To summarize, in steel as in nonferrous metals the Germans exploited the
new technologies as effectively as the Americans and far more effectively than
the British. They quickly made the necessary investments in physical facilities
and established the organizations necessary to exploit them fully. The German
experience differed from that of both Americans and British in that the Gross­
banken played a large role in the initial financing, just as they did in other major
German industries. But as in electrical equipment, chemicals, and other indus­
tries, the influence of bankers on the boards of individual firms declined as the
steel industry moved into full-scale utilization of the new technology and as the
enterprises were able to finance continuing growth out of retained earnings. In
Germany, as in Britain, the founders and their families continued to playa more
significant role in the industry than they did in the United States. The difference
between the German and British entrepreneurs, of course, was that the Ger­
mans recruited large managerial hierarchies to assist them in administering their
enterprises. Finally, the German steelmakers, having different legal traditions
and somewhat different attitudes toward competition, used formal cartels more
than either the Americans or the British. Though such contractual arrange­
ments proved difficult to negotiate and difficult to enforce, they did help to
stabilize prices and output and so permitted a fuller and steadier utilization of
capacity. They helped, too, to keep the industry less concentrated than in the
United States. As in chemicals, they held back the formation of industry-wide
mergers, which, after 1904, a number of German steelmakers believed were
the essential precondition for the further rationalization and continuing modern­
ization and increased productivity of their industry.

Organizational Capabilities and Industrial Power

The great industries spearheaded Germany's rapid rise as an industrial power.
And in these industries it was the entrepreneurs and the enterprises that they
created-those described in this chapter-that were primarily responsible for
making Germany the most powerful industrial nation in Europe in 1914. In the
lesser industries-oil, rubber, rayon, explosives, synthetic alkalies, and a small
number of light-machinery industries-entrepreneurs built enterprises com­
parable to those in Britain and the other European nations. In these lesser
industries one or two first movers dominated domestic markets and repre-
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sented the nation's industry in international trade. In the great industries, how­
ever-in heavy machinery (including electrical equipment), industrial chemicals
(except for explosives and synthetic alkalies), and aluminum, copper, and
steel-the Germans by 1914 had few competitors in Europe. And these were
precisely the industries in which Britain, the world's first industrial nation, had
had powerful economic advantages when the new technologies of the Second
Industrial Revolution had begun to come on stream. In the 1870s Britain was
the largest producer of steel and the major source of rails for both continental
Europe and the United States. In copper British refineries were as productive
as any in Europe, and in Europe a British-owned and -managed mining enter­
prise mined a quarter of the world's output of copper ore. In industrial chemicals
and nonelectrical industrial machinery, British enterprises were, as they were
in steel, the leaders. In the new electrical-machinery industry, British inventors
were as ingenious as those in the United States and Germany; and in the mid­
1880s one of Britain's foremost industrial enterprises, Mather & Platt, acquired
the Edison patents, which should have further assured Britain a strong position
in that industry.

By 1914, however, British enterprises had given way to German organiza­
tional capabilities in all of these great industries. British comparative advantages
had been destroyed by German competitive advantages. The loss reflected the
failure of British entrepreneurs and the success of German entrepreneurs to
make large enough investments in the new production technologies to exploit
fully the economies of scale and scope, to build the marketing networks needed
to distribute goods on an international scale, and to recruit and train the essen­
tial managerial teams.

At the core of Germany's industrial strength lay the organizational capabilities
(the physical facilities and human skills) of the leading enterprises in the great
industries. That strength was centered in the vast electrical-equipment­
producing complex at Siemensstadt and a somewhat smaller complex at nearby
Hennigsdorf in Berlin, in the huge chemical works of Leverkusen, Ludwigs­
hafen, and Frankfurt, and in the massive machinery works and steel mills in
the Ruhr and along the Rhine. Comparable works did not exist in Britain.

Even more important, that industrial power rested on the skills of the
workers in the factories, laboratories, and offices. And most important of all, it
depended on the very product-specific skills of lower, top, and middle manage­
ment. It depended on the lower-level managers who trained and motivated the
work force and coordinated the activities in the plants, the laboratories, and
far-flung sales offices; on the middle managers (the heads of the departments
of production, research, sales, purchasing) who coordinated and monitored the
functional activities of the enterprise; and on the skills of the top managers who
monitored, recruited, promoted, and motivated the lower and middle managers,
who coordinated the overall flow of goods through the processes of production
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and distribution, and who planned and allocated resources for future production
and distribution.

In these same industries during the same decades between the 1870s and
World War I, British enterprises failed to invest in comparable production facil­
ities essential to exploit the economies of scale and scope. They only rarely
created comparable facilities to improve existing processes and products and
to develop new ones, or comparable international sales networks to market and
distribute finished products. Nor did the British firms have comparable hierar­
chies of lower, top, and middle managers. Even in the more efficient British
enterprises a smaller number of middle managers were responsible for coor­
dinating and supervising the lower-level plant managers whose output was so
essential to the long-term success of the enterprise, the heads of laboratories
and research offices who concentrated on improving product and process, and
the managers of the sales offices who worked closely with their industrial
customers-the users of the new metals, materials, and machinery. Nor did
the British firms have the skilled top managers who monitored, recruited,
promoted, and motivated the lower-level and middle managers and who coor­
dinated the overall flow of goods through the processes of production and
distribution and planned and allocated resources for future production and dis­
tribution.

In creating the organizational capabilities that undergirded the power of the
great German industries in international markets in the years before World War
I, government played a role, but only a minor one. It did not provide direct
subsidies to the producers of metals, machinery, and chemicals. Its tariffs were
no higher than those of the leading Continental nations and the United States.
Of more importance, tariffs enacted by the German government soon became,
to use the word that Steven B. Webb applies to the duties on steel, "redundant."
Webb notes that "even with free trade, Germans would have regularly imported
only tin-plate and special types of pig and bar iron. "102 In organic chemicals and
electrochemicals and in electrical and other heavy machinery, the Germans
exported more and imported less than they did in steel. Even with no tariffs at
all, foreign competitors in these industries could have competed in only a few
specialty products. In markets of other nations where the Germans drove out
British competitors, each had to pay the same tariff.

Nor were domestic patents an essential spur. The first all-German patent
law was not enacted until 1877. It followed closely those already established in
Britain, France, and other nations. As in these other countries, the patent law
encouraged investment in research and development. The new German law
made it easier to extend initial patents. But because German researchers in
their great industries were far more inventive than those of other European
countries, they benefited more from the patent laws of other nations than from
their own. Indeed, the Swiss were careful not to have patent laws. As Haber
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points out in connection with chemicals, a "prerequisite to the establishment of
the manufacture of such dyestuffs was the absence of patent protection. For
had the Germans patented their processes in Switzerland, the local industry
would have been unable to expand and so withered away. "103

Financial and educational institutions played a more important role than the
government in the development of organizational capabilities. The German
Grossbanken, however, were neither the creatures of government nor of
industry. They had come into being, as had the American investment banking
houses, primarily to finance the railroads. Like the American investment
houses, they had assisted their own and foreign governments in marketing
government bonds and other securities. But before World War I that govern­
ment business was only indirectly related to the financing of industrial enter­
prises. And once the new industrial firms were firmly established, the banks
left the decisions as to the development of physical assets and human skills
within an enterprise almost wholly to its senior, full-time managers. As the top
executives of the two leading German banks that financed the German oil
enterprises emphasized, the functions of their banks were financial and not
industrial. They had neither the resources nor the facilities to manage both
activities.

So, too, German educational systems helped to foster the organizational
capabilities of the enterprises in the great industries. Yet before the establish­
ment of the new enterprises-before German entrepreneurs had made the
tripartite investment in these industries-technically trained German graduates
were finding employment outside of the country, particularly in Britain. It was
the demand of the new industrial enterprises for engineers, chemists, and
managers-a demand that was never strong in Britain-that encouraged the
rapid growth of the Technische Hochschulen and then the Handelshochschulen.
Nevertheless, Germany's organizational capabilities can hardly be attributed
entirely to the symbiosis that developed in Germany-but not in Britain­
between the country's industrial enterprises and its financial and educational
institutions.

Another reason for the continuing success of the German enterprises may
have been simply location. Germany was closer both geographically and cultur­
ally to the Continental markets for the new materials and machines needed by
the rapidly industrializing and urbanizing European nations. This proximity
undoubtedly gave the steel and copper producers an advantage. But it was
hardly important in chemicals, especially in dyes, where the world's largest
market was the British textile industry. Nor did proximity make much difference
in the electrical and other heavy-machinery industries, for the British were
unable to compete effectively in these products, even in their own domestic
market.

Far more important to the building of organizational capabilities and the
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resulting market power of the German enterprises than geographical proximity
was the willingness of German entrepreneurs to rely on teams of salaried
managers, in contrast to the continuing preference of British entrepreneurs
for personal ways of management. German entrepreneurs were more ready
than the British and, in most cases, than the French to give up, in Ludwig
Stollwerck's words, "patriarchalisch-familienegoistische Auffassungen," and
instead to recruit teams of managers, to give those managers wide responsi­
bility, and to share top-level decision-making with them.

The concept of managerial hierarchy may have been less foreign to German
than to British entrepreneurs and managers, for Germany had a long tradition
of bureaucratic management. In a country where the civil service was highly
respected, the new salaried managers, even on the lowest supervisory level,
carried the title of Privatbeamte, that is, private civil servant. 104 In Britain, even
the most senior salaried executives continued to be referred to as "company
servants." Before the 1920s only a few were admitted to boards of directors.
In Germany by 1900, salaried managers, especially those with university or
Doktor Ingenieur degrees, moved into and often dominated the Vorstande and
appeared on the Supervisory Boards of German industrial enterprises. Because
of industry's close ties with universities (as was the case also in the United
States)-universities that served both as training grounds for managers and as
sources of technological information and innovation-the partnership of science
and technology so essential to the continued growth of the new industries and
of the economy as a whole continued to flourish. In Britain, where before World
War I the family managers rarely looked to the universities for "company ser­
vants, " this partnership did not develop.

The growth of German industrial power and the weakening of British indus­
trial power resulted not so much from the differences of location or of gov­
ernment policy toward industry, or even from differing types of financial and
educational institutions. Rather, it resulted from the ability of German entre­
preneurs and the failure of British entrepreneurs to make the investments in
physical facilities and human skills that were necessary to exploit fully the
competitive advantages of scale and scope, and then to continue to reinvest in
facilities and to develop technical and managerial skills. German industrial
growth and the concomitant British industrial decline emphasize the importance
of organizational capabilities in providing the underlying dynamic for modem
industrial capitalism.

The differences between the United States and Germany in both the growth
of the modern industrial enterprise and the industries in which such enterprises
operated was less pronounced than the differences between Britain and Ger­
many. In both the United States and Germany the enterprise became mana­
gerial and quickly developed effective organizational capabilities. The German
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firms differed from the American in that the family often continued to have a
powerful, even a decisive, say in management. Commitment to family control
also held back mergers. A German industrialist was more reluctant than an
American to relinquish his independence and lose the identity of the firm his
family had founded. In the words of one German industrialist, "Germany is not
the U. S. A. " Fritz Blaich points out that "the personal element and the historical
background, family possession and tradition"-all these militated against the
fusing of several firms into a single, legally consolidated, centrally administered
enterprise. IDS

The most critical difference, however, concerned the relations between the
firm and its competitors and other enterprises. Once the German enterprises
were fully established, they began to compete functionally and strategically for
market share. But as soon as competition intensified, as it did during the down­
turn of demand from 1901 to 1903, German firms in the great industries began
to work out sophisticated ways to cooperate in maintaining market share and
profits. That is why, whereas the American story illustrated the emergence of
competitive managerial capitalism, the German story exemplifies the coming of
cooperative managerial capitalism.

Legally permitted interfirm cooperation in Germany was not, it should again
be emphasized, the result of legislation; rather, it reflected a fundamental legal
difference between continental and Anglo-Saxon law. That agreements between
firms as to price, production, and markets were legally enforceable in courts of
law affected the growth of the industrial enterprise in two ways. First, it meant
that German firms had less incentive than those in the United States to attempt
to control markets through mergers and acquisitions. Second, it led to a more
complex set of formal ties between companies than those that developed in
either Britain or the United States. In Germany, therefore, in the years before
the war, large industrial firms grew more by direct investment and less by
merger and acquisition than did those in the other two countries. A study by
Richard Tilly shows that, between 1880 and 1914, mergers and acquisitions
accounted for only one-fifth of the total growth of assets of nearly forty leading
industrial enterprises. 106 Moreover, more of these mergers were the result of
strategies of vertical integration and diversification than of horizontal combina­
tion (as usually occurred in the United States and Britain).

The responses of the first movers in the great industries also indicate the
variety of alternatives available by which to structure interfirm relationships.
After the first sharp downturn in prices to follow the adoption of the new
technologies-the downturn that began in 1901-the first movers in steel opted
for an industry-wide cartel enforced by a trade association. Those in chemicals
and pharmaceuticals turned to I. G. 's, while the electrical-equipment manufac­
turers merged into giant, consolidated enterprises. In electrical equipment,
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however, there was far more cooperation between the two leaders, in the form
of conventions, cartels, and joint ventures, than there ever was in the American
electrical duopoly.

*
On the eve of World War I the modem industrial enterprise in Germany and
the industries in which it operated had taken on their modem form. The enter­
prises that acquired first-mover advantages by making the necessary invest­
ments in production and distribution and by creating the managerial organization
essential to exploit fully the economies of scale and scope had become the major
players in their industries at home and abroad. By 1914 these enterprises had
driven the British out of international markets in a wide variety of chemicals
and machinery and in nonferrous metals, and had driven them out of many of
the Continental markets for steel. In electrical equipment the,y shared world
markets with the Americans. In rubber, rayon, explosives, and synthetic alka­
lies they had become the German representatives in the global oligopolies. Only
in light, volume-produced machinery and in branded, packaged products were
German home markets dominated by foreign first movers. Even in light
machinery a few German first movers had created worldwide organizations
comparable to those of the Americans. .

Then, abruptly, the competitive position of these German industries in inter­
national markets was shattered. In August 1914 the sudden outbreak of war
between Germany and Austria-Hungary, on one side, and Britain, France, and
Russia-joined by Italy, Japan, and several small European powers, and then
by the United States-on the other, followed by the British blockade, removed
German first movers from major markets. Foreign competitors in the Allied
nations acquired German properties, which their governments had expropri­
ated. Challengers in the neutral nations had an opportunity to expand produc­
tion, create marketing organizations, and build the organizational capabilities
necessary to compete before the Germans once again returned to the inter­
national markets. The loss of markets tested the organizational capabilities of
German industrial enterprises when they returned to international trade after
the German defeat in 1918. That loss also increased the pressure for interfirm
cooperation in Germany.



· THIRTEEN ·

War and Crises:
Recovery in the Lesser Industries

The Great War of 1914-1918 had a more powerful impact on the evolution of
the industrial enterprise in Germany than it had in Britain, precisely because
the war offered British industrialists a potential opportunity to regain lost mar­
kets, while their German competitors had to face the realities of lost markets
and lost investments in foreign lands. The continuing series of postwar crises
further dissipated the competitive advantages of the German first movers. The
sudden armistice was followed by political revolution, and a new and weak
government. Moreover, the Treaty of Versailles imposed heavy reparations
and the loss of certain industrial areas. Then in March 1921 began the occu­
pation of the Rhineland and the Ruhr, the heartland of industrial Germany, by
French and Belgian troops. Soon afterward inflation became hyper-inflation.
For almost a decade after 1914 German industrialists simply could not plan
ahead. Instead, until the autumn of 1924, when the Allied and German govern­
ments completed the arrangements, known as the Dawes Plan, that stabilized
the German economy, they had to concentrate on adjusting to constantly
changing economic and political conditions.

After 1924 the swift recovery of German industrial enterprises in interna­
tional markets was most impressive. The story of German industry in the very
brief period between stabilization at the end of 1924 and the coming of the Great
Depression in 1930 demonstrates the resilience of the organizational capabilities
developed before World War I by the leading industrial enterprises. Within two
or three years German industrialists regained markets abroad which the British,
and also the French, had had every opportunity to acquire during the years of
Germany's disarray.
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War and Postwar Crises

More than in Britain and France, and much more than in the United States, the
central government of Germany took over the allocation of resources to--and
the coordination of flows through-industrial facilities. Because the German
government and its military command expected the war to be short, full-scale
mobilization of the economy came slowly. The first step was the creation, in
late 1914, of the Raw Materials Section of the Prussian War Ministry, headed
by Walther Rathenau of AEG. By the end of 1915 a War Industry Administration
had been established. But it was only after the long, bitterly fought battles of
Verdun and the Somme had dispelled hopes of an early peace that the Reichstag
passed (in 1916) the Hindenburg Plan that completely militarized the German
economy. 1 During this mobilization-with the resulting increase in government
control over imports, exports, prices, priorities, and profits-leading industri­
alists, including Carl Friedrich von Siemens, Ernst Borsig, and Hugo Stinnes,
served as members of the German War Industries Administration. 2 The war
greatly disrupted the processes of production. The scarcity of supplies and the
drafting of workers into the military caused overall productivity and output to
fall well below 1913 levels. Indeed, coal, iron, and steel did not return to prewar
levels of output until the late 1920s. 3

More critical to the future of German industry than the transformation to war
production was the loss of foreign markets. Even more disastrous was the
takeover of direct investments made by German enterprises in foreign lands.
Nearly all the production and marketing subsidiaries of the major German pro­
ducers of chemicals, pharmaceuticals, machinery, and metals located in the
United States, Britain, France, and Italy were acquired by their leading com­
petitors in those nations. After 1917 German subsidiaries in Russia became the
property of the new Soviet state. At the same time, competitors in neutral
countries were able to take over markets as the Allied blockade and other
restrictions removed the German presence. In Switzerland these competitors
included Ciba, Geigy, and Sandoz in chemicals and Brown, Boveri in electrical
equipment; in Sweden there was L. M. Ericsson in telephone equipment; and
in Holland there was Philips in electrical equipment. All were able to expand
their markets and enlarge their organizational capabilities, thus assuring them­
selves a strong position in their global oligopolies after the war.

The harsh but hardly unexpected terms of the armistice of November 11,
1918, were a prelude to the peace treaty signed at Versailles in June 1919. By
that treaty France acquired the coal and ore lands of Lorraine and the potash
beds and textile industry of Alsace. The ownership of the rich industrial areas
of upper Silesia and the Saar was to be decided by future plebiscites. The treaty
also required Germany to consent to the sale of properties expropriated by
Allied countries. Tariffs were to be on a most-favored-nation basis until 1925,
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thereby preventing the development of systematic and uniform tariff policies.
Finally, Germany was to pay an unspecified amount of reparations to the victors
for damage done by the German armies to Allied property. These reparations,
which were later extended to include pensions to Allied soldiers and sailors and
their beneficiaries, were finally set in 1921 at $35 billion. In addition, the Ger­
mans were to deliver 70 million tons of coal to France, 80 million to Belgium,
and 34.5 million to Italy over a period of ten years, as well as large quantities
of benzol, coal tar, ammonium sulfate, and other chemicals and dyes.

As James Angell wrote in 1929:

The Germany of 1920 was thus very different from the Germany of 1913. She had
lost or ceded 13% of her 1913 population, 13% of her European territory, all her
colonies, about 15% of her total productive capacity. The whole structure of her
industry and commerce had been forced into new channels by the War, and then
had been completely disorganized by the cessions under the Treaty. She had been
through a political revolution, and had of necessity signed the Reparations blank
check. She was far weaker economically and politically than she had been in 1913,
but she was being compelled to take on burdens which in 1913 would have seemed
impossible.

The series of crises, resulting primarily from the terms of the treaty and lasting
until 1924, had more serious consequences for German industry than the war
itself. In Angell's terms, "even after all allowances for the direct effects of the
Treaty cessions, industrial Germany was far weaker at the close of 1923 than
she had been at the beginning of 1919."4 Reparations, along with the required
exports of coal and chemicals, hastened monetary inflation, which became
hyper-inflation by July 1922. In March 1921 disputes over reparation payments
had brought military occupation of Dusseldorf, Duisburg, and Ruhrort on the
rim of the Ruhr Basin, followed by an influx of French and Belgian troops into
the Ruhr in January 1923. Germans resisted the occupation of the Ruhr with
sabotage and a continuing campaign of passive resistance, which, in tum,
brought more coercion by the French, including the removal of German officials
and imprisonment of industrial and labor leaders. At the same time, inflation
took off at an unprecedented speed. In 1923 the exchange rate with the dollar
was 40,000 to 1, and it continued to accelerate until November. That autumn
Germany's future was indeed uncertain. The French were encouraging sepa­
ratist revolt in the Rhineland; the Socialist government of Saxony was defying
Berlin; and Adolf Hitler attempted a right-wing coup in Bavaria.

Although efforts at stabilization were begun at the end of 1923, they were
not completed until the close of the following year. First the Reichsbank brought
inflation under control by issuing a new currency, the Rentenmark, which
replaced the old mark at a ratio of a trillion to one. The Reichsbank also stopped
accepting government debt and took other measures. Not until June 1924,
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however, was the stabilization of the mark complete and all controls on foreign
exchange lifted. In]uly and August, at a conference in London, representatives
of the Allied nations and Germany agreed to the so-called Dawes Plan, that is,
to the recommendations of an expert committee (of the larger Allied Repara­
tions Committee) headed by General Charles G. Dawes, which provided a
schedule of payments fitted to Germany's ability to pay. The representatives
also agreed on the withdrawal of troops from the Ruhr (but not the Rhineland)
and on other matters essential to the stabilization of the German economy.

Stabilization brought a relatively severe but brief economic recession begin­
ning in the early fall of 1925 and going into the spring of 1926, which resulted
in business failures and increased unemployment. Nevertheless, as 1925 began,
German industrialists were no longer overwhelmed by swiftly moving political
and economic events. For the first time since August 1914 they were able to
consider details of the financial and industrial reorganization needed to compete
in the postwar world and were able to plan long-term investments based on
credible assessments of demand, cost of equipment and supplies, and avail­
ability of capital. Capital was still limited at home, but stabilization made it
possible to obtain funds from abroad, particularly from the United States­
funds that were needed to finance the restructuring and equipping of German
industries, particularly those that had been the source of prewar Germany's
industrial strength.

Impact on Interfirm Relationships

War and the postwar crises not only restrained and distorted the evolution of
the industrial enterprise in Germany. They also altered relationships among
firms and those between industrial enterprises and financial institutions. The
place of cartels and the role of banks in German industry were very different
in 1925 from what they had been in 1914. During the war and inflation, cartels
had proved to be of little value to industrialists. So, too, war and inflation had
lessened the ability of the credit banks, particularly the Grossbanken, to provide
capital for constructing new facilities and reshaping existing plants, or for
carrying out acquisitions or mergers. Therefore, it is essential to consider the
impact of these changing interfirm relationships and the role of banks before
1924 in all of Germany's industries before beginning the industry-by-industry
review of the recovery of its industrial enterprises-first those in the lesser
industries and then (in the next chapter) those in the great industries.

THE GROWTH OF I.G. 'S AND KONZERNE

The reasons that cartels were of little value throughout the war and upheaval
are obvious enough. During the war, government agencies set prices and
directed output. Mter the war the continuing crises, particularly inflation, made
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pricing and marketing agreements very difficult to establish and to maintain.
Instead of such agreements the large German firms relied increasingly on more
formal alliances by joining together either in I. G. 's (Interessengemeinschaften
or "communities of interests") or in Konzeme through the interchange of
stocks. (The German word "Konzem"-plural, "Konzeme"-refers to a group
of firms financially controlled by a few individuals, usually a family.) In both of
these legal forms the member firms kept their legal and administrative identi­
ties. They cooperated in marketing, research, purchasing, and other functional
activities; and in the case of the LG. 's they pooled profits. Before 1925, how­
ever, few attempts were made to go beyond such federations and to merge or
"fuse" the constituent companies into a single enterprise that was legally and
administratively centralized. Political and economic uncertainties were too great
to permit working out the details of such permanent arrangements.

LG.'s and Konzerne had existed, of course, before 1914. LG.'s had been
formed in the dye and pharmaceutical industries and Konzeme in iron and steel
(Chapter 12). Prewar Konzerne included the group of firms in steel brought
together by Hugo Stinnes and the groups in steel and machinery brought under
the control of Peter Klockner, August Thyssen, and the Krupp and Haniel
families. (They differed from the Siemens group of electrical-equipment com­
panies and the Merton group in copper in that those groups were administered
through large, central corporate offices.) From 1918 until the autumn of 1924,
the number of such Konzerne increased rapidly, as did the number of I. G. 's.
This expansion resulted from the need felt by industrialists to cooperate during
the years of turmoil and uncertainty. They used these two legal devices, and
variations of them, to handle all three of the basic interfirm relationships­
horizontal (that is, between competitors), vertical (between firms in different
stages of the processes of production and distribution), and related (between
firms producing related products). Although I. G.'s and Konzeme appeared in
many industries, they were most prominent in the great industries-chemicals,
metals, and machinery.

During the war the chemical industry led the way in these innovations in
interfirm relations. In a memorandum written in]uly 1915, Carl Duisberg, who
in 1903 had sought an industry-wide merger of dye makers, proposed to com­
bine the two existing chemical groups (those which had been created following
his earlier plan) and two other leading chemical companies into a single I.G.
The General Council (Gemeinschaftsrat) of the proposed LG. would have more
power than those of the two existing cooperative arrangements. Duisberg
argued that further cooperation was called for by current war needs, by the
challenge of regaining foreign markets after the war, and by the requirements
of financing the existing, costly, war-engendered ventures. These ventures
included a new, high-pressure nitrate works at BASF, the development of acetic
acid for acetylene at Hoechst (which called for the purchase of Knapsack's
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Carbide Works), and Griesheim's construction, in conjunction with Metallge­
sellschaft, of new aluminum works, as well as the enlargement of Griesheim's
magnesium works. No action was taken on Duisberg's proposal, however, until
the logic of his arguments was reinforced by the stalemate on the western
front.

Then, on August 18, 1916, the dye firms signed the agreement that brought
into being the new I. G., the Interessengemeinschaft der deutschen Teerfar­
benfabriken. They were Bayer, BASF, and AGFA of the Dreibund; Hoechst,
Cassella, and Kalle of the other earlier group (which had been cemented by an
exchange of stock); Griesheim-Elektron, a first mover in electrochemicals; and
Weiler-ter Meer, the independent producer of intermediates. The corporate
identities and internal administrative organizations of the eight companies
remained untouched. The General Council appointed by the member companies
met periodically to approve new projects, to arrange for raising the necessary
funds, to consider acquisitions of licenses and also acquisitions of other com­
panies, to exchange technical and operational information, and to review and
renew cartel, convention, and syndicate arrangements. All decisions required
a 70% vote of the Council's members. Those affecting the closing of works,
restrictions on production, and reorganization of marketing activities called for
a unanimous vote. The agreement also listed the percentage of profits to be
allocated to each of the member companies.

The I.G. agreement of 1916, however, was not all-inclusive. Excluded were
BASF's pioneering activities in nitrogen fixation, as were those of Hoechst in
acetylene and of Griesheim in aluminum and magnesium. Even so, the I.G.
appears to have played a major role in the financing of these projects. Never­
theless, although it provided a pool of capital, of technical information, and of
economies in purchasing, it failed to reorganize and rationalize personnel and
facilities in production, distribution, and research in ways that Duisberg and the
other managers had expected. The required votes in the General Council could
not be obtained. Evidently federation was not enough. As the economy began
to stabilize late in 1924, the members of the I.G. turned to merger (Chapter
14).5

When the war was coming to an end, the makers of iron and steel proposed
the formation of a similar I. G. In October 1918 Hugo Stinnes of Deutsch­
Luxemburg asked his general director, Albert Vogler, to draw up a memo­
randum advocating a "triple alliance, " including Emil Kirdorf's Gelsenkirchener
Bergwerks AG (GBAG) and the Phoenix company. In the following]uly, Vogler
updated his memorandum, calling for an I.G. which would embrace these three
and also the other leading producers in the Rhenish-Westphalian region.
Explicitly based on Duisberg's chemical I. G., it was to last for fifty years.
Although its constituent companies were to maintain their corporate and admin­
istrative identity, it promised rationalization in production, marketing, and
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administration. August Thyssen, who had urged an industry-wide merger in
1905, enthusiastically supported Vogler's proposal, as did Paul Reusch, the
general director of Gutehoffnungshiitte (GHH), though with somewhat less
ardor. But Hugo Stinnes, Vogler's own chief, and Johann Hasslacher, the senior
manager of Rheinische Stahlwerke (RheinstaW) were no longer receptive. They
had become "obsessed by present problems and opportunities," which they
preferred to work out in their own ways.

Continuing inflation and the unsettled market were encouraging entrepre­
neurs to speculate in materials and then in industrial enterprises, as well as in
industrial securities. To exploit these opportunities Stinnes not only enlarged
his coal, iron, and steel interests but began, through financial shrewdness and
manipulation, to build up a huge industrial Konzem that also included paper,
pulp, and oil, along with newspapers, shipping, and other commercial compa­
nies. Hasslacher was less aggressive. He, like most steelmakers, preferred to
place his earnings as quickly as possible into fixed assets, usually in plant and
equipment. 6 But because these renewed or re-equipped facilities were often
poorly designed and badly located, they merely intensified the need for reor­
ganization and rationalization of the industry when stabilization came. 7

The continuing uncertainty brought more Konzeme and I. G. 's in steel,
although not on an industry-wide scale as Vogler and Thyssen had envisaged.
In July 1920, Stinnes and Vogler began negotiations to create a vertically inte­
grated I.G. combining their Deutsch-Luxemburg with the coal-rich GBAG and
two of Germany's largest machinery makers, Siemens-Schuckert Werke and
Maschinenfabrik Augsburg-Niirnberg (MAN). For the manufacturing firms the
incentive to join was one of insurance-to assure an essential supply of steel
and also of funds. Stinnes's Deutsch-Luxemburg was at that moment financially
well placed because it had cash from the sale of its properties in Lorraine to
French steelmakers----cash that encouraged Stinnes to build his industrial con­
glomerate. At the same time, Siemens-Schuckert Werke and MAN offered
assured outlets for the two steel and coal companies. Although, in Feldman's
words, "the quest for security constituted the fundamental reason" for the
proposed I. G., its stated goal was much broader. This goal was rationalization
on a grand, indeed, a grandiose, scale. 8 As a Siemens-Schuckert Werke
director, Heinrich Jastrow, wrote:

The first thing to do is to set up an economic program for the new economic body
(Wirtscha/tskorper) to regulate imports and exports and the exchange question: to
reduce the costs of new acquisitions; to consolidate foreign enterprises and rep­
resentatives; to appropriately deal with business cycles, preparing ahead for future
better periods in times of slack, limiting sharp recessions through production for
stockpiling (Lagerfabrikation) of appropriate items. We need to take advantage of
technical improvements . . . . and to create an economic body which ought not to
go unnoted and unasked for [by] any project that comes up in this world.
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The first step was the combination of Deutsch-Luxemburg and GBAG into
an entity called Rheinelbe-Union. This came quickly, on August 18, 1920. The
Siemens managers remained enthusiastic about the project. During the fall,
however, MAN began to be wooed by another suitor, the Haniel family's GHH.
That large, integrated, machinery and steel Konzem had ample supplies of ore
and steel and was financially strong. GHH's highly competent chief executive
officer, Reusch, soon persuaded MAN to join his Konzem by forming "'a kind
of community of interest' that 'requires no contracts or arrangements, ' namely,
'participation by taking over a large portion of stock. '" The MAN Supervisory
Board agreed that such arrangements would leave MAN with a "certain depen­
dence" through the stock participation. Nevertheless, believing there would be
generous treatment with "far-reaching freedom of action and an arrangement
that would involve no diminution of MAN's external status," its Supervisory
Board signed an agreement on November 9, 1920. Even though Reusch
acquired majority control in the following year, MAN maintained throughout the
interwar years broad legal and operational autonomy within the GHH Konzern. 9

With MAN out of the picture, Siemens and Stinnes joined forces. By the end
of that same November (1920), the agreements had been signed and the new
I.G., the Siemens-Rheinelbe-Schuckert Union (SRSU), came into being.
Besides Siemens, Deutsch-Luxemburg, and GBAG, it soon included Bochumer
Verein (over which Deutsch-Luxemburg had obtained control in October), and
it was further enlarged in the following spring by the acquisition of a controlling
interest in an Austrian steel and iron works. 10

The SRSU, however, never brought close collaboration between its mem­
bers. Its grand goals were chimerical. Once Siemens was fully back into pro­
duction, its managers realized that it could take only about 10% of the output
of the SRSU steelmaking enterprises, and much of this was in the form of
special orders. It easily found other suppliers of both steel and coal that pro­
duced better-quality products and delivered more promptly. Nor were the com­
mercial organizations of Stinnes and Siemens able to make use of each other's
marketing facilities. The Siemens personnel had neither the training nor the
facilities for selling steel or coal, and certainly the other members of the I. G.
had no capabilities in selling technologically complex electrical equipment. Nor
was there, particularly during the inflation, any realistic way to pool profits
between such disparate enterprises. ll Therefore, after Stinnes's death in the
spring of 1924 and the coming of economic stability later in the year, the SRSU
disintegrated. This disintegration, however, set the stage for the formation of
the first nationwide merger of German iron and steel companies in 1925.

While the Stinnes-Siemens I.G. failed, the GHH-MAN combination was suc­
cessful. It succeeded because the acquisition of MAN was part of a larger
strategy on the part of GHH to use its organizational and financial strengths to
meet the uncertainties of the times by creating a self-contained industrial
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empire. Its story provides an excellent example of Konzern building during the
postwar crisis years. 12 It differed from similar Konzern building by the Krupp,
Thyssen, Klockner, and Stumm families only in that it was directed at the top
by a full-time salaried manager, Paul Reusch, who had the full support of the
Haniel family, which still held 70% of GHH's shares as late as 1945. 13

The companies whose control Reusch obtained between 1918 and 1923
included an allied enterprise, Haniel & Lueg, which was an integrated Dussel­
dorf producer of machinery, presses, and other metal-shaping equipment; Ma­
schinenfabrik Esslingen, which made not only locomotives and cars but also lifting
gear, loading bridges, and refrigeration machinery; L. A. Riedinger, producers
of refrigeration machinery in Augsburg; Fritz Neumeyer and another, smaller
machinery maker; a shipyard (Deutsche Werft) in Hamburg; a locomotive works
near Dusseldorf (Waggon-Fabrik AG in Uerdingen); two wire and cable works
(Osnabrucker Kupfer-und Drahtwerk, and Hackethal-Draht-und Kabel-Werke);
an iron works in Nuremberg; and the Swabian Smelting works at Stuttgart. In
these same years Reusch also expanded the group's selling capabilities by
acquiring two Dutch marketing firms with strong international connections. All
these acquisitions were financed from within. The Haniel family's own wealth­
banks had had little involvement in their enterprises-and their firm's continuing
retained earnings permitted Reusch to say (as paraphrased by Feldman) that
"the GHH acted as a 'credit bank' for the concern members as part of a delib­
erate policy to prevent the firm from building up bank debts. "14 At GHH finan­
cial, technical, and managerial cooperation strengthened the members of the
Konzern and helped them to weather the economic storms of the early 1920s.

SRSU and GHH were among the most prominent of the many postwar I. G. 's
and Konzerne in the metal and machinery industries. Steelmakers, while using
I. G. 's, preferred to add to their own Konzerne or to join other Konzerne. The
Krupp Konzern maintained "consortorial connections" (meaning stock partici­
pations) in Rheinmetall and Mannesmann; it also entered into I. G. 's with a small
agricultural-equipment firm (Fahr), a Dresden photographic-equipment enter­
prise, and a small automobile company. In addition, as part of this Konzern's
strategy of diversifying out of war industries, it further increased its holdings
in Deutsche Schiff-und Maschinenbau AG, a merger of Vulcan Werke Hamburg
and Aktiengesellschaft Weser. August Thyssen obtained control of the ship­
building firm Bremen Vulcan Werke in 1919 and of assorted machinery firms
after the war. He joined Peter Klockner to acquire large works in Siegerland,
including the Geisweider Eisenwerke. Klockner, who had formed I. G. 's with
two other steelmakers, Hasper and Georgs-Marien, joined with Thyssen and
Otto Wolff, a leading iron and steel distributor, in refinancing the firm of Van
der Zypen. Of even more importance for the future growth of the Klockner
Konzern was the purchase of blocks of stock in two major machinery-making
firms, Deutz and Humboldt. The Stumm family's Konzern, which, like Klock-
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ner's had prQperties in the "lost territories" (some of which were paid for),
made similar investments in other firms, both small and large. Hoesch formed
an I. G. with a leading coal company. Rheinmetall made a comparable arrange­
ment with another mining group. 15

Several, though not all, of the major shipbuilding firms had become part of
steelmaking Konzerne, but the railroad-equipment producers relied more on
I. G. 'so Thus Henschel, the specialized locomotive builder, formed an I. G. with
the much more diversified Hannoversche Maschinenbau (Hanomag) and with a
small number of coal, iron, and steel producers known as the Lothringen group.
At the same time, Linke-Hofmann, Henschel's major competitor and a producer
of railway cars as well as locomotives, formed an I. G. with the steelmaker
Lauchhammer and the great electrical company AEG. Then these firms joined
in an I.G. with Oberschlesische Eisenindustrie. (This I.G. was the creation of
Friedrich Flick, a successful financier, who had begun to build a coal, iron, and
steel complex in Upper Silesia.) Borsig made less formal ties with Rheinmetall
and AEG.16

In these ways, during the postwar years of inflation, speculation, and political
uncertainty, I. G. 's and stock participations took the place of cartels, and also
of full-scale acquisition and merger, as ways to achieve combinations, either
horizontal, vertical, or complementary. These methods were less costly, less
permanent, and more flexible than merger. After economic stabilization, merger
and acquisition became the preferred route. With the centralization of control
and the rationalization of facilities that followed merger came also the return of
cartels, conventions, and syndicates to control price and output. Their estab­
lishment and enforcement was easier than it had been in the past because of
the increased concentration within industry and the resulting economic power
of the merged enterprises.

THE CHANGING ROLE OF BANKS

The same uncertainties that encouraged the much greater use of communities
of interest and spurred the growth of Konzerne through stock participations
also reduced the influence of the banks in industrial decision-making. Their
ability to provide industrialists with short-term working capital, and particularly
with long-term investment capital, was quickly undermined as rapidly escalating
inflation made lending increasingly, if not impossibly, risky. Indeed, by 1923
interest rates had reached 20% a day (7,300% a year) and were changing almost
daily. 17 Firms, instead of paying dividends, invested profits in real assets and
facilities. They built or obtained plants, not according to any long-term plan of
growth, but rather as a hedge against inflation or to take advantage of a financial
opportunity. There is little evidence that the Grossbanken played an influential
role in building and shaping postwar I. G. 's or Konzerne. Indeed, as has been
suggested, an important incentive to form I. G. 's was to provide a pool of capital
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resources, that is, to act, in Reusch's terms, as a "credit bank" for members
of an allied group. As early as May 1920 a director of the Hannoversche Bank
emphasized to a member of the Supervisory Board of the Deutsche Bank that
"the great industrial corporations generally dominate the banks and not the
reverse. "18

The German banks remained powerful financial institutions. Their directors
continued to sit on the Supervisory Boards of major industrial enterprises. After
stabilization they continued to carry out effectively their basic functions of
providing short-term and long-term capital. They underwrote sales of securities
and assisted firms in financial difficulties. Nevertheless, after stabilization they
were unable to regain their entrepreneurial role of providing funds for new
ventures to the same extent as they had done in the early years of the modem
chemical, steel, and electrical-equipment industries and, later, in the oil
industry. Nor were they able to play a major role in financing post-stabilization
expansion through the construction of new facilities or the rationalization of
existing ones. After the years of instability and inflation they simply did not
have access to the necessary financial resources. To a great extent the capital
to finance, reorganize, and expand German industry after 1924 had to come
from abroad, particularly from the United States. Nevertheless, the banks did
continue to play a significant role in guiding the flow of funds from abroad and
in assisting the less strongly established enterprises, particularly those in what
I have termed the lesser industries.

Recovery in the Lesser Industries after Stabilization

The rapid recovery of German industry after 1924 was selective. It came in
those industries where entrepreneurs, well before the outbreak of the war, had
made the investment in production large enough to exploit the cost advantages
of scale and scope, had built their international marketing networks, had
recruited the necessary management teams, and had perfected their organi­
zational capabilities. In most cases they regained their earlier position with
impressive swiftness. But industries in which German entrepreneurs had failed
to develop their organizational capabilities before 1914 were unable to compete
internationally. In the great industries-heavy machinery, metals, and chemi­
cals-German firms once again became world leaders. And in those lesser
industries where German enterprises had strong organizational capabilities­
in rubber, rayon, and a small number of mass-produced light-machinery indus­
tries-recovery was as effective as it was in the great industries. But in those
lesser industries where German firms either had failed to create these capabil­
ities-as was the case in most branded, packaged products, glass, and other
materials, and in many light-machinery industries-or had just begun to develop
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such capabilities-as was the case in oil-the international and even the German
domestic markets continued to be dominated by foreign industrial enterprises.

Since organizational capabilities created before 1914 determined the ability
of an enterprise and an industry to recover, it is not surprising that few new
names appeared on the list of the top two hundred manufacturing enterprises
during the interwar years, and that most of these were of long-established
firms. Moreover, much of the change between the 1929 and 1953 lists (Appen­
dixes C.2 and C.3) came after 1945, including that imposed by the victors of
World War II, who broke up earlier mergers.

Far less has been written about the lesser industries after World War I than
about the great industries. Yet their stories continue to provide an important
perspective on the evolution of the industrial enterprise in Germany, for the
failure of leaders in branded, packaged products, textiles, and oil to maintain
even their limited prewar position is as revealing as is the successful recovery
of the dominant firms in rubber, rayon, explosives, alkalies, and light machinery.

BRANDED, PACKAGED PRODUCTS AND TEXTILES: WEAK RECOVERY

The turnover among the top two hundred was as small during the interwar
years among the producers of branded, packaged products (Groups 20,22, and
28; see Appendixes C.1-C.4) as it was in any German industry. That which did
occur came both from merger and from acquisition by foreign firms. The large
enterprises remained concentrated in those industries which, as in the United
States and Great Britain, enjoyed the cost advantages of scale-in sugar, veg­
etable oil, chocolate, beer, cigarettes, and soap. In brewing there was little
turnover. One reason for such stability was the legislation which ruled that
regional specialists could only brew in their specific region. Mergers were rare,
therefore. Only the largest brewer, Schultheiss, made major acquisitions during
the interwar years, acquiring Patzenhofer in 1920 and Ostwerke, the nation's
second largest, in 1930. Both of these acquisitions were Berlin brewers, like
Schultheiss. 19

By contrast, the postwar histories of firms in sugar and vegetable oil are
marked by mergers and acquisitions. The major sugar companies turned from
cartels to I.G.'s during the early 1920s, and then to mergers to control price
and output and to standardize the process of production. In 1926 five firms, led
by the largest, Zuckerfabrik Frankenthal, merged to form Siiddeutsche Zucker
AG. Rationalization followed, but the combination apparently made little attempt
to brand and package products in the manner of American Sugar and Tate &
Lyle. It cooperated closely with the other sugar refiners in the German market,
but neither it nor its cooperative competitors sold extensively abroad. In the
1920s worldwide overproduction led to agreements among leading international
producers, supported by their national governments, to allocate marketing ter-
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ritories, but German firms had relatively little influence in negotiating and
shaping these agreements. 20

While the German sugar producers managed to maintain their independence,
the major producers of vegetable oil were quickly taken over by foreign firms.
During the war the German leaders had built new hardening and extraction
plants, and at least one had moved forward into the production of margarine.
Early in 1919 six of the largest firms formed the Interessengemeinschaft
Deutscher Olmiihlen (IGO), to pool profits as well as to bring cooperation in
purchasing raw materials, selling the product, setting prices, and exchanging
technical information. The I. G. 's primary task, however, was to provide a
united front against the major buyers of their products-the two Dutch mar­
garine makers, Jurgens and Van den Bergh.

In the resulting conflict the Dutch buyers won easily because the German
producers did not have the resources to maintain their independence. In 1920
Anton Jurgens obtained a majority holding of Bremen Besigheimer Oelfabriken
and of a small producer, Gross-Gerau. By 1921 Van den Bergh had gained
control of Verein Deutscher Olfabriken, and later it acquired F. Th6rl's Ve­
reinigte Harburger Olfabriken. From then on, the industry's largest firms and
their I.G. remained under the control of the two Dutch firms. These two
merged in 1927 with two other Continental producers to form Margarine Unie,
and in 1929 that merger combined with Lever Brothers to form Unilever
(Chapter 9).21

In chocolate making the smaller of the two industry's leaders, Sarotti, weak­
ened by a serious fire in its Berlin factory in 1922, sold out to Nestle in 1928.
That Swiss company's German subsidiary had long been the country's leading
producer of condensed milk for babies and other packaged milk products, and
it had recently moved into the chocolate business. 22

The largest German chocolate maker, the highly successful Gebriider Stoll­
werck, never fully recovered from the wartime expropriation of its profitable
American properties and its factory and marketing facilities in Britain. It further
weakened its financial position in 1921 by distributing as dividends the funds it
had received from the American expropriation (which came far below the true
value of the properties), instead of putting them back in the business. After
1921 its financing came from Grossbanken, primarily from the Deutsche Bank
and A. Schaaffhausen. During the interwar years Stollwerck remained a major
producer of chocolates and vending machines in eastern Europe, building a
small plant in Rumania shortly after the war and one in Budapest in 1924, and
re-equipping its existing plants in Vienna and Pressburg. The eastern European
market, however, in no way compensated for those lost in the United States
and Britain. Hard hit by the depression, the company passed its dividends in
1930 and 1931. In 1930, at the urging of two of the Grossbanken it underwent
a financial and administrative reorganization that included the adoption of new
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internal accounting and control systems and the replacement of all but one of
the family directors on the Supervisory Board with representatives of the two
banks. 23

Two other producers of branded, packaged products that were listed among
the two hundred largest German companies in 1929-"Nordsee" Deutsche
Hochseefischerei (the name had been changed from Dampffischerei in 1928)
and Knorr-also had difficulty in recovering from the years of war and crisis.
Nordsee had to tum to the banks for financial support even earlier than Stoll­
werck did, so that by 1929 eight members of its Supervisory Board represented
banks, both local banks and such Grossbanken as DarmsUidter, Disconto, and
the Deutsche Bank. Knorr not only turned to banks during its financial difficul­
ties, but also to an American food processor, Com Products Refining. As a
result of such financing the president of Corn Products' German subsidiary,
Deutsche Maizena Gesellschaft GmbH, became vice-chairman of Knorr's
Supervisory Board in 1925 and then its chairman. By 1931 only one member
of the Knorr family remained on the Vorstand. 24

In pharmaceuticals and soap the firms that developed their organizational
capabilities before 1914 recovered much more quickly and effectively than did
Stollwerck in chocolate making. (For pharmaceuticals, which were part of the
great German chemical industry, see Chapter 14.) The effect of the war on
Henkel, the leading soap producer, was exactly the opposite of its effect on
Stollwerck. Henkel had no investments overseas that could be appropriated.
Even more important, its British rival, Lever Brothers, withdrew from Ger­
many at the war's outbreak, selling to German nationals its soapmaking plant
in Mannheim and its half interest in Dr. Thompson's Seifenpulver (soap
powder). After the war Lever was able to buy into its former soap subsidiary,
Sunlicht Gesellschaft. "The German connection," Charles Wilson has noted,
"was reestablished-after a struggle-but native interest had come into the
business and Lever's could hardly claim to be masters in their own house. "25

The loss of Lever's first-mover advantages in Germany permitted Henkel to
become the British firm's "most formidable rival" in Europe. Wilson comments
that Henkel's operations "were as ubiquitous in Europe as Unilever them­
selves." Soon Henkel built plants to support its growing sales force. One was
established in Denmark in 1923. Major expansion, however, had to wait until
after stabilization. Then plants were built in Switzerland and Austria in 1927,
Belgium in 1929, Norway in 1930, Holland in 1932, and Italy in 1933. Tariffs
appear to have played a role in such direct investments, but evidence of this is
certain only for the Norway factory. Thus, because of the small optimal size of
soapmaking plants, Henkel, like Lever and Colgate, built plants to produce for
national rather than Continental or other transnational markets. In the same
years it integrated backward into the production of packaging materials-wood
and paper-and also obtained shares in Noblee & Thorl, the only vegetable-oil
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producer not yet under the control of the Dutch margarine makers. In 1930
Henkel also obtained control of the rival soap-powder producer, Dr. Thomp­
son's Seifenpulver. 26

Henkel thus expanded its organizational capabilities in much the same manner
as the leading British and American soapmakers. It relied less than other
German firms on cartels to negotiate market share. It expanded its sales force
and built plants abroad to support its marketing organization. Because it had
only begun to operate multinationally before the coming of rearmament and
Hitler's command economy, it did not have the opportunity to diversify into
cooking and salad oils, toothpaste, and cosmetics, as did Procter & Gamble and
Colgate. But after World War II it gi-ew both by expanding abroad and by
diversifying into these product lines.

The war that helped Henkel to challenge Lever also permitted Germany's
largest cigarette producer, Georg Jasmatzi, to free itself from British American
Tobacco. In 1916 a consortium of German bankers purchased the controlling
shares of that company from British American Tobacco. During the years of
war and continuing crisis Jasmatzi worked closely with a smaller competitor,
Reemtsma. In the autumn of 1925, after having signed an I.G. in August, the
two tobacco processors merged, using a Dutch holding company, N. V. Han­
delsmaatschappij Caland, as a financial instrument to carry out the merger.
Further reorganization consolidated the two companies in 1929 into Reemtsma
Cigarettenfabriken GmbH. By then the merged enterprise controlled more
than 50% of the production of cigarettes in Germany; but it made little attempt
to market outside of the country. 27

Thus, with the exception of Henkel, German leaders in the production and
distribution of branded, packaged products did not become strong international
competitors. Some came under the wing of foreign firms-of Nestle in pow­
dered milk and chocolates, of Corn Products Refining in powdered soup and
baby food, and of Unilever in margarine (though not in soap). In grain pro­
cessing, American producers such as Com Products Refining and Quaker Oats,
both of which were established on the Continent before the war, remained
more aggressive in building their German and Continental business, thereby
becoming the largest producers of processed grain products in Germany. Hen­
kel's success resulted in good part from Lever's pullout in 1914, which weak­
ened that first mover's competitive advantages. And certainly the war was
responsible for Jasmatzi's independence.

For textiles (Group 22; see Appendixes C.2 and C.3) recovery after years
of war and crisis was even more difficult than for the producers of branded,
packaged products. The experience in Germany of that one labor-intensive
industry in which the large industrial enterprise appeared in all three countries
differed from that in the United States and Britain in ways that could be
expected. By 1914 the industry in Germany was less fragmented than it was
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in Britain, but it continued to be more fragmented than in the United States.
Instead of integration, the processors of natural fibers in Germany relied on
interfirm cooperation in the form of LG. 's, Konzerne, and loose mergers.
Through such organizations they were able to be somewhat more successful
than the British processors in reducing excess capacity and modernizing facili­
ties. Nevertheless, precisely because scale economies were small and product­
specific marketing needs were limited, few firms in this labor-intensive industry
had developed the capabilities required to rationalize and modernize. As Robert
Brady pointed out in his Rationalization Movement in German Industry, little
occurred in textiles. Rationalization had to be preceded by horizontal and ver­
tical mergers. Brady reported in 1933: "The road leading to a combination of
either type . . . has been strewn by corpses of repeated failure, but here and
there with occasional success. "28

The experiences of five of the largest German producers of textiles from
natural (as differentiated from man-made) fibers that appear on the 1929 list
(Appendix C.2) support Brady's statement. Kammgamspinnerei Stohr, like
Stollwerck, was never able to recover from its losses abroad, particularly the
loss of its profitable American subsidiary, Botany Worsted Mills of Passaic,
New Jersey. In 1928, when it was close to bankruptcy, it went through a
financial reorganization, with the assistance of several banks, that permitted it
to continue as a viable enterprise. During the years of war and crisis the largest
German textile company in 1929, Norddeutsche Wollkammerei & Kammgam­
spinnerei (Nordwolle), had obtained stock interests in more than twenty com­
panies. In 1927 it merged these and other holdings into a single enterprise for
the explicit purpose of integrating more efficiently the processes of spinning,
weaving, and finishing, and of improving (through integration) the purchasing
of raw materials, the marketing of finished goods, and the development of
processes and products. But by 1931 the merged enterprise had been forced
into bankruptcy. Two of the other large firms, Christian Dierig and Hammersen,
family Konzeme that had acquired sizable holdings during the inflation, formed
an LG. early in 1924. Because Dierig concentrated on cotton spinning and
Hammersen on cotton weaving, they saw their salvation in joint research,
investment in best-practice facilities, and improved coordination of flows
through the processes of production and distribution. By the late 1920s, how­
ever, the LG. had disintegrated, and the Dierig enterprise had brought legal
action against Hammersen.

Another leader, Vereinigte Jute Spinnereien-und Webereien was somewhat
more successful, probably because its industry was smaller, in terms of num­
bers of workers and firms, than the cotton and wool trades. Mter the war two
brothers, Joseph and Alfred Blumstein, brought together a Konzem that
included nearly all the processes of making jute bagging. Then in the late 1920s
the Blumsteins, working closely with the Bank fur Textilindustrie and four other
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banks, merged the companies into a single legal enterprise. It remained a family
Konzern however, with each operating company administering its own produc­
tion and distribution. Except for some plant shutdowns, little rationalization
appears to have occurred. 29

In Germany the tradition of interfirm cooperation was of value in the ration­
alization and restoration of the capital-intensive industries. But it was unable to
assist the labor-intensive, fragmented, textile industry to restructure itself;
although that restructuring attempt was somewhat more successful than in the
case of the personally managed, single-unit firms in Britain. The turnover of
textile firms between 1929 and 1952-53 (Appendixes C.1-C.3) indicates this
instability. Again, the impact of the differences in technology on industrial struc­
ture was striking. While the producers of natural fibers in Germany, Britain,
and the United States had great difficulty in coping with changing markets during
the 1920s and 1930s, the very few enterprises in the capital-intensive pro­
cessing of man-made fibers were able to expand their output rapidly and to
maintain their profits even during the Great Depression.

OIL: DISMEMBERMENT

The oil and rubber industries differed from branded, packaged products and
textiles in that their production enjoyed substantial economies of scale. Yet the
postwar experiences of the two industries differed dramatically. These differ­
ences, in turn, reflected the state of the organizational capabilities each had
developed by 1914. In rubber the first mover, which had effectively developed
such capabilities, quickly became even more dominant abroad and more pow­
erful at home than it had been in 1914. But in oil (Group 29; see Appendixes
C.1-C.3), where organization building had just begun, the two German leaders
disintegrated. In 1913 those two, already the third and fourth in the global
oligopoly (behind Jersey Standard and Royal Dutch-Shell), were the pride of
their parents, the two most powerful German Grossbanken. Yet by the late
1920s they had become minor appendages of the Anglo-Persian Oil Company.

After 1918 Deutsche Petroleum and Deutsche Erdal and their financial spon­
sors, the Deutsche Bank and the Disconto-Gesellschaft, respectively, tried
valiantly to retain their prewar position in European markets despite the loss
of their properties in Britain, Poland, and Rumania. Early in 1920 Emil Georg
von Stauss, the Deutsche Bank's expert on the oil industry and a senior exec­
utive at Deutsche Petroleum, proposed to merge the assets of the two oil
groups into a single enterprise in which Deutsche Petroleum and Deutsche
Erdal would each have a 50% interest. Both groups, however, were so finan­
cially and organizationally weak that nothing came of this proposal. Instead, in
January 1923 Deutsche Petroleum formed an I. G. with Riitgerswerke AG, the
chemical firm which before the war had begun to integrate backward to assure
itself of supplies of coal, lignite, and shale oil. 30



Germany: Cooperative Managerial Capitalism 520

Then, with economic stabilization, the German oil industry took on its
interwar structure. In December 1924 the Deutsche Bank approached Heinrich
Riedemann, still a senior manager of Jersey Standard's German subsidiary,
Deutsch-Amerikanische Petroleum-Gesellschaft AG (DAPG), with an offer to
merge Deutsche Petroleum with DAPG.31 Although he was tempted, Riede­
mann turned it down. The two banks, Deutsche Bank and Disconto-Gesell­
schaft, then agreed that they could not compete with Standard and Shell, which
together were selling half of the oil products consumed in Germany. So the two
banks early in 1925 engineered a complicated deal which resulted in the con­
solidation of the German firms and the formation of close links with Britain's
Anglo-Persian Oil Company.

The main features of the rearrangement were as follows. The two banks
turned over their shares in Deutsche Petroleum and Deutsche Erdal to
Deutsche Erdol and the chemical firm Riitgerswerke. Those two processing
companies, in tum, consolidated their oil activities under Deutsche Petroleum.
The shares of Deutsche Petroleum were held 54% by Deutsche Erdol and 46%
by Riitgerswerke. Then Deutsche Petroleum consolidated its refining facilities.
At the same time, it merged its marketing activities into a single subsidiary,
OLEX Deutsche Petroleum-Verkaufs-Gesellschaft (OLEX DPVG), with von
Stauss as chairman of its Supervisory Board. Other members of the two banks
remained on the boards of Deutsche Petroleum and OLEX DPVG, although
the banks no longer held any equity in them.

Deutsche Petroleum then opted to work with the newest and smallest
member of the global "Big Three," the Anglo-Persian Oil Company; it did so
by selling the British firm a 40% interest in its sales subsidiary, OLEX DPVG.
In return Anglo-Persian agreed to provide the crude oil needed by Deutsche
Petroleum's refineries. Four years later, in 1929, the British firm acquired 75%
of OLEX DPVG and in 1931 obtained full control. In this way Deutsche Petro­
leum became a small refiner, buying much of its crude from Anglo-Persian and
selling Anglo-Persian its products. Deutsche Erdal, besides holding the con­
trolling shares in Deutsche Petroleum, became a producer of coal and lignite
and the products made from them, including coke, gas, bituminous coal tar,
paraffin, and briquettes.

Mer 1925 the German market for gasoline, kerosene, fuel oil, and other
petroleum products continued to be dominated by the three major international
oil companies. In 1938 Jersey Standard's DAPG accounted for 26.1% of all the
oil products delivered in Germany and Shell's Rhenania-Ossag Mineralalwerke
accounted for 22% (with a joint venture of the two, which produced specialties,
adding another 1.6%), while OLEX DPVG, owned by Anglo-Iranian Oil (suc­
cessor to Anglo-Persian Oil) had 9.6%.32 For Standard, Germany remained the
largest market (except for Britain) outside the United States. 33 The biggest
independent oil company in Germany, Benzol-Verband, a distributor of Russian
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oil, delivered 16.3% of these oil products; and the distributor of new synthetic
gasoline, Deutsche Gasolin, accounted for 3.9%.34 Of the several companies
distributing the remaining 20.5%, probably the most important was a subsidiary
of the American company Socony-Vacuum; however, in Germany that subsid­
iary remained primarily a producer of crude oil.

In this way, the war and the crises that followed destroyed the possibility of
Germany's fielding players in the global oligopoly. If the war had not occurred,
the new British player, Anglo-Persian Oil, would have had great difficulty in
moving into European markets. If, again, the two German firms had had time
to build their organizations and develop their competitive capabilities before the
war, they might well have been able after the war to regain their ties with
Rumanian crude-oil producers; to control German crude, whose production
rose from 51,000 to 230,000 tons between 1923 and 1932; and even more
important, to become outlets, after the extended oil glut that began in 1927,
for other American producers besides Jersey Standard. 35 As it was, during the
interwar years Deutsche Petroleum continued to operate under the wing of
Anglo-Persian. Until the Nazi drive for self-sufficiency, the "Big Three" con­
tinued to set the pace. In the early 1930s they began to implement the principles
of the "As is" agreement by making local arrangements, of which the Benzol
(gasoline) Convention of August 1932 was probably the most important.

RUBBER, RAYON, ALKALIES, EXPLOSIVES, AND LIGHT MACHINERY:
STRONG RECOVERY

Whereas the oil story was marked by failure, rubber (Group 30; see Appen­
dixes C.1-C. 3) was one of several lesser industries that made a strong recov­
ery after 1925. In rubber the German first mover, Continental-Cautchouc­
Compagnie AG, regained its prewar position with surprising speed. 36 It did so
in part through the assistance of its American ally, B. F. Goodrich Company.
In April 1920 the two companies reached an agreement under which, in addition
to their earlier arrangements for exchange of technical information, Goodrich
was to obtain the supplies of crude rubber needed by Continental and to provide
the funds to modernize Continental's plant. This was done by making a loan to
Continental and purchasing a "share packet," which amounted to 25% of Con­
tinental's shares. 37 As a result, Continental had the financial strength to return
to international markets with an improved product-the cord tire-developed
jointly by the two firms. Thus Continental was able to adopt best-practice
technology and update its facilities by using recently developed American
machinery, particularly the automatic winder (Wickelmaschine), which substan­
tially increased throughput.

As Continental regained markets abroad, it increased its dominance at home.
As early as November 1922 the senior managers of Continental and of its
neighbor in Hannover, Hannoversche Gummiwerke "Excelsior" AG (the
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second largest rubber producer in Germany), began plans for a merger. As in
other German industries, such plans had to await stabilization. In 1926 both
Continental's general director and the head of its legal staff joined Excelsior's
Supervisory Board. Then in 1928 the two companies merged. Early the next
year three of the four other rubber producers joined the consolidation. Only
Phoenix Gummiwerke, which still did not produce tires, stayed out. As part of
the reorganization the new consolidated company, Continental Gummi-Werke
AG, was able to buy back the shares held by Goodrich. This refinancing was
made easier because one of Continental's major customers, Adam Opel, the
automobile maker, had just been purchased by General Motors. The Opel family
decided to invest the monies received from the American company in Conti­
nental, with Dr. Fritz Opel becoming the chairman of Continental's Supervisory
Board.

Administrative centralization and rationalization of facilities and personnel
followed quickly, much in the American manner. Production, except for a few
specialties, was concentrated in the two large Hannover works, with one pro­
ducing intermediate products and carrying out the initial processing and the
other doing the finishing of tires, clothing, and industrial rubber. The sales
forces of the different firms were consolidated, with the marketing subsidiaries
abroad operating under an umbrella company that was soon marketing in thirty­
six countries. By 1935, Continental Gummi-Werke AG had built its first plant
abroad, in Spain (the first major tire factory to be built there). Within Germany,
in this industry where there had been no cartels, the first price agreement with
Phoenix (and probably with the small specialty producers on the 1952-53 list­
see Appendix C.3) appeared shortly after the 1928 merger in response to the
reduction of demand caused by the depression. The corporate history of Con­
tinental does not say whether the agreement included foreign firms. If it did,
this would have been a first for the industry. 38

Despite its technical skills and its close ties to Goodrich, Continental did not
diversify as much as either Goodrich or United States Rubber in America or as
Dunlop in Britain. This may have been because the depression followed so
closely on the heels of the 1928 merger and the rationalization. Moreover,
when German rearmament got under way in the mid-1930s, Continental's
research units began to concentrate almost wholly on developing synthetic
rubber and synthetic (rayon) tire cord as part of Hitler's drive for self­
sufficiency.

For rayon (Group 22, Appendix C.2) and synthetic alkalies and explosives
(Group 28, Appendix C.2), where scale economies brought cost advantages
and where organizational capabilities had been honed before the war, the
interwar history of the leading enterprises was quite similar to that of Conti­
nental in rubber. The German first mover in rayon, Vereinigte Glanzstoff­
Fabriken (VGF), and the first mover in synthetic alkalies, Deutsche Solvay-
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Werke, quickly regained their prewar positions. The leading explosives firms,
however, were less successful in regaining strong positions in internal markets.
Before the war they had been part of the Nobel Dynamite Trust and so had had
fewer opportunities to develop skills in process and product improvement and
in marketing, particularly abroad.

Because VGF, the rayon leader, had not built extensive marketing networks
abroad before the war, it did not suffer serious losses through expropriation,
comparable to those of the German oil companies and even of Continental.
After stabilization it expanded production at home, enlarged its research facili­
ties, speedily recovered its position in Europe, and moved aggressively into
the American market. In these moves it worked closely with the two smaller
rayon producers, J. P. Bemberg (which had subsidiaries in Britain, France, and
Italy, and in which VGF had had a financial interest) and Fr. Kuttner, a firm
whose growth had been sparked by wartime demand. It increased its holdings
in Bemberg, and in 1921 it obtained shares of Kuttner. In Europe it worked
closely with Courtaulds, the industry's leader (Chapter 8), joining with the
British firm in 1925 in a fifty-fifty venture to build a large, best-practice plant
near Cologne. Later the two companies took over control of the largest Italian
producer, Sina Viscosa. Then in 1929 VGF (and Bemberg, which VGF had fully
controlled since 1925), with the blessing of Courtaulds, joined the Dutch
producer Nederlandsche Kunstzijdefabriek (Enka) to form Algemene Kunstz­
ijde Unie (AKU). In this Dutch-based holding company VGF, Bemberg, and
Enka maintained their legal identities, but VGF dominated the management.
Though the Supervisory Board included only three representatives of the
German firm, along with three of the Dutch and one from Courtaulds, five of
the seven members of the management committee-the "working" commit­
tee-were from VGF.39

These were the same years, the 1920s, when VGF used its organizational
capabilities to move into the American market. In 1925 its junior partner, Bem­
berg, built a plant in Tennessee using the cuprammonium process. Then came
the formation of the American Glanzstoff Corporation with headquarters in New
York, which in 1928 constructed a viscose plant, also in Tennessee. That same
year Enka built another viscose plant. In 1929 the three plants, operated by a
single management team, all became legally a part of the VGF-controlled Dutch
holding company, AKU. By 1929 this venture had become the third largest
producer of rayon in the United States, after Courtaulds and Du Pont. 40 Suc­
cessful abroad, VGF had little difficulty at home in warding off the threat of
competition from the new, huge chemical combine, I.G. Farbenindustrie
(Chapter 14).

As in rayon and rubber, the postwar evolution of the leading producers of
synthetic alkalies and explosives reflected their prewar history. Deutsche
Solvay-Werke, undoubtedly aided by other members of the Solvay group,
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recovered quickly. Mter the formation of I.G. Farben in the fall of 1925, it was
the fifth largest chemical processor in Germany. Moreover, because the British
and American Solvay companies had been taken over by larger national enter­
prises (ICI and Allied Chemica}), the German company had become the most
important member of the Solvay group. 41

The explosives companies, on the other hand, came back more slowly. The
largest one that made high explosives, Dynamit AG, which before the war had
been part of the Nobel Dynamite Trust Company, Ltd., was able to gain a place
in the global oligopoly by moving quickly into South America. The situation was
different for Koln-Rottweiler Pulverfabriken, the leading producer of smokeless
powder. In Germany, unlike the United States and Britain, high explosives and
propellants were made by different companies. Koln-Rottweiler was deprived
of its propellant market by the Versailles Treaty, which forbade the German
production of military materials. The company, like Du Pont, turned to using
its cellulose-based intermediate materials to produce paint, lacquers, and rayon;
but it simply did not have the resources, particularly during the postwar crises,
to commercialize these new products. Dynamit AG, however, was able to
compete effectively enough to bring the largest American and British pro­
ducers, Du Pont and Nobel Industries (before 1914 Nobel's predecessor had
been the largest firm in the Nobel Dynamite Trust) to the negotiating table.
The result was the formation in the spring of 1925 of a marketing company for
South America, in which the German company held 25% of the shares and
Nobel and Du Pont equally divided the remaining 75%.42 Mter that settlement,
Nobel and Du Pont agreed in the following November to provide Koln­
Rottweiler, as well as Dynamit AG, with financial assistance by taking M 7.5
million or 10% of the increased capital (but not the voting rights) of each of the
two German companies. 43

At that moment, however, the formation of I. G. Farben was transforming
the German chemical industry. In June 1926 I. G. Farben acquired full control
of Koln-Rottweiler. With the necessary resources now available, Koln­
Rottweiler's plant became the major producer of rayon in the new I. G. Farben
complex. Nevertheless, until Germany moved to a program of self-sufficiency
in the 1930s, the company had difficulty competing with VGF. Meanwhile, L G.
Farben also formed an L G. with Dynamit AG. Then in 1931 Dynamit took over
its major competitor, Rheinisch-Westfalische Sprengstoff, and integrated it into
its operating structure. 44 Thus, whereas VGF and Deutsche Solvay and the
two industries they dominated remained independent of LG. Farben, by the
1930s the German explosives industry had been consolidated and brought
securely under LG. Farben's wing.

In volume-produced light machinery (Groups 35 and 37; see Appendix C.2)
the pattern was much the same as in these materials-producing industries. The
greater the organizational capacity based on the economies of scale acquired
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before the war, the swifter was an enterprise's recovery. Except for the auto­
mobile industry, new challenges to American prewar dominance in light
machinery were rare. Even in the automobile industry the American presence
remained strong. On the other hand, in those industries where, before 1914,
German challengers to American first movers had made the investments and
recruited the managers on the scale required to compete in international mar­
kets, these challengers continued to maintain and often expand their markets.

In sewing machinery, G. M. Pfaff AG and Diirkoppwerke, and in agricultural
machinery Heinrich Lanz AG, continued to compete with the dominant pro­
ducers-Singer Sewing Machine and International Harvester, respectively.
Lanz, the agricultural machinery firm, did so more effectively than Pfaff and
Durkoppwerke. During the war Lanz had lost its sales branches in Allied
nations. Nevertheless, even before 1924 it improved its Bulldog tractor line
and its other farm machines and redesigned and rebuilt its plant. By rationalizing
internal flows it sharply increased throughput. Then it built an even more exten­
sive marketing network than it had had in 1914. 45 Another farm-machinery firm,
Maschinenfabrik Fahr, with which Krupp the steelmaker had formed an LG.
shortly after the war as part of its diversification program, became large and
competitive enough to be listed among the top two hundred in 1953. 46

In office machinery, on the other hand, German producers continued to be
unable to compete successfully with National Cash Register, Burroughs Adding
Machine, International Business Machines, and the American typewriter com­
panies. Not surprisingly, after the war the German firms that produced office
machinery chose to exploit the economies of scale more than those of scope by
concentrating on a single product line. Schubert & Salzer Maschinenfabrik
dropped its other lines to become a major producer of textile machinery. By
1933 the company claimed to have "the largest, most diversified [vielseitigste]
and most competitive textile machinery factory in the world. "47 After 1925
Adlerwerke, which had already turned to automobile production before the war,
became a leading producer in that industry. Only Wanderer-Werke remained in
office machinery. In 1932 it merged its automobile-producing facilities into Auto
Union and from then on concentrated wholly on the production of office
machinery, setting up its first sales and service organization for office equip­
ment. 48

Those few German first movers in light machinery-Gasmotorenfabrik­
Deutz, Robert Bosch, Linde's Eismaschinen, and Muller's Accumulatoren­
Fabrik-recovered even more quickly than Lanz, Pfaff, and Diirkoppwerke,
even though they suffered more from the loss of their overseas facilities. Lil{e
Lanz, they rebuilt their foreign sales and service forces and also introduced
assembly lines and other American-style production techniques to increase
throughput. They concentrated, too, on improving product as well as process.
Even more important, they pioneered in developing closely related, technolog-



Germany: Cooperative Managerial Capitalism 526

ically advanced products. Thus Gasmotorenfabrik-Deutz, while continuing to
concentrate on the volume production of gasoline motors, moved swiftly into
improving and producing the relatively new diesel engine. Mter 1924, in an
impressively short time, Deutz recovered the markets it had lost during the
war. By the fiscal year 1929-30, more than 53% of its production was sold
abroad. (In 1913 the figure had been 51%. )49 The steel magnate Peter Klockner
had obtained control of the Deutz firm during the crisis years, and it quickly
became the showpiece of his growing steel and machinery Konzem.

Bosch's response was as effective as Deutz's. It rebuilt its worldwide sales
organization, adopted new, assembly-line production methods, fonned a joint
venture with Joseph Lucas in Britain (CAV-Bosch), and established a new
subsidiary in the United States. After several lawsuits, in 1930 its American
subsidiary regained control of Bosch's prewar American subsidiary, which had
been sold to American nationals by the Alien Property Custodian after 1917. At
home after 1924 Bosch diversified more quickly than Lucas in Great Britain and
comparable firms in the United States, using its organizational capabilities to
move into batteries, injection pumps for diesels, electric hand tools (by 1938 it
was the largest producer of such tools in Europe), household appliances, radios,
and film projectors, as well as its traditional electrical systems for a wide variety
of vehicles. By 1936 the firm was employing more than twenty thousand
workers. 50

Carl Linde, it will be recalled, had created two enterprises, one to produce
refrigeration machinery and the other to make liquid oxygen. The differing
postwar evolution of these two firms reflected their differing prewar develop­
ment.

Of particular significance was Linde's move into the rapidly growing market
for household refrigerators. The final rationalization of facilities awaited an
agreement in 1927 with Gutehoffnungshiitte, or GHH (see Chapter 14). The
result of this agreement was that Linde's production of large refrigerating
machinery was concentrated in one plant, while the smaller household refrig­
erators, for which demand was rapidly growing, were placed in two other plants
with new-style assembly lines. (The production of still another line of large
refrigerating machinery was concentrated in one of GHH's major plants.) At
the same time, separate design, sales, and service organizations were estab­
lished for the two kinds of refrigeration products, which went to quite different
markets. Mter this rationalization Linde was once again Europe's largest pro­
ducer of refrigerating machinery.

By contrast, Linde's second enterprise, the producer of liquid oxygen, which
had licensed and financed "daughter companies" in the manner of Solvay and
which had not created a central organizational capability, never really recov­
ered. Ties with the American, British, and Italian firms, which had been com­
pletely severed during the war, could not be restored, and those with other
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associated companies remained weak. At the same time, competition had
increased and demand for oxygen (except for that used in the production of
synthetic nitrates) had leveled off. 51

Still another German first mover, Accumulatoren-Fabrik (AFA), may have
been helped in its recovery by its American ally, the Electric Storage Battery
Company. During the winter of 1920-21, at least, the president of the American
firm visited AFA's headquarters to renew prewar agreements. (The record
does not show whether the American company provided funds, as Goodrich
had in assisting the revival of Continental in the rubber industry.) Once the
period of crisis was passed, AFA improved its older products and quickly began
to expand its newer products, such as batteries for automobiles and radios,
while at the same time cutting back on the production of large stationary bat­
teries. Its sales force, reorganized in 1926, expanded at home and throughout
Europe, also going into India, Egypt, and South Africa. In 1928 AFA returned
to Britain, setting up Brittannia Batteries, Ltd., with a plant at Redditch, and
placing its Calcutta branch under the control of this new subsidiary. In 1936,
possibly because of events in Germany, AFA turned over the control of Brit­
tannia Batteries to the British subsidiary of Electric Storage Battery and re­
affirmed its earlier arrangements with the American company. 52

The rapid recovery of German enterprises in light machinery provides a
revealing contrast to the performance of British firms. It was the Germans, not
the British, that challenged the American dominance in Europe during the
interwar years, in spite of having been out of the game for almost a decade. No
British enterprise developed the diesel engine or volume-produced refrigera­
tion equipment as Deutz or Linde did. Bosch appears to have competed abroad
and diversified more successfully than Lucas, and it seems to have benefited
at least as much as Lucas from the relatively rapid growth of the British auto­
mobile industry in the 1920s and 1930s. AFA soon regained its place in the
British market for storage batteries and related products, sharing that market
with its American ally, Electric Storage Battery. Britain had no counterparts to
Lanz in agricultural machinery and to Pfaff in sewing machines. Thus the orga­
nizational capabilities the Germans had developed before the· war in light,
volume-produced machinery permitted them to compete functionally and stra­
tegically with the Americans in ways that eluded the British, despite a decade
of opportunity.

TRANSPORTATION EQUIPMENT: A NEW START

In the production of transportation equipment (Group 37; see Appendixes C.1­
C.4) during the interwar years, the older, long-established shipbuilding and
railroad-equipment firms, quite understandably, moved down and often off the
list of the top two hundred, and the makers of automobile and automotive
equipment began to take their places. This shift occurred to a lesser extent
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than it did in the United States and Britain, partly because the German firms,
particularly the shipbuilders, continued to be more diversified than those in
Britain or America and so were less dependent on a single market. Most
railway-equipment enterprises, especially those locomotive makers that pro­
duced to specifications and designs submitted by their customers, suffered after
1925 from overproduction, excess capacity, and low profits. The producers of
more standardized equipment, Knorr-Bremse in air brakes and Orenstein &
Koppel in light, narrow-gauge railway equipment, were more successful. The
first remained the major European competitor to Westinghouse Air Brake;
while Orenstein & Koppel, unable to regain their extensive properties in the
United States and other Allied nations, needed the support of several banks to
reassert its dominance in European and Eastern Hemisphere markets. 53

The evolution of the producers of automobiles and automotive equipment
differed in Germany and in Britain, mainly because in Germany the American
presence only made itself felt after the war, and then not until after stabilization.
At the outbreak of the war the German automobile industry was still in its
infancy. In 1913 the two largest German producers, Daimler and Benz, builders
of high-priced luxury automobiles and craft-built trucks, were sixteenth and
nineteenth in output of vehicles among the world's producers, behind fourteen
American and two French companies (Peugeot and Renault, ranking thirteenth
and fifteenth). In Germany the ratio of automobiles to inhabitants was still far
below that in the United States and well below that in Canada and Britain.
Production expanded rapidly during the war, with Adam Opel taking the lead in
number of vehicles produced. In 1919 and 1920 German industrialists and
bankers discussed the possibility of creating a German automobile industry, but
little could be accomplished along these lines until the end of 1924. 54

With the coming of economic stabilization the German automobile industry
took off. Annual production rose from 40,000 vehicles in 1923 to 140,000 in
1929. By 1932 the investments made in production, distribution, and manage­
ment had established the industry's players-with one exception, the Hitler­
sponsored "people's car," the Volkswagen, which only began to be produced in
1940, several months after the outbreak of World War II. Late in 1924 Adam
Opel started to install American fabricating and assembling facilities, and these
came into full production in 1928. By that date Opel's more than seven hundred
sales outlets gave it the most effective dealer organization in Germany. 55 Also
late in 1924 the long-established firms of Daimler (which for years had produced
the famous Mercedes) and Benz formed an I. G. and then in 1926 completed a
full merger. During the resulting rationalization, moving assembly lines were
introduced into the plants of Daimler-Benz. In 1926, too, Adlerwerke, by then
concentrating wholly on motor vehicles, modernized its production facilities.

Mter stabilization, foreign producers immediately moved into the German
market. The Ford Motor Company AG was incorporated on January 5, 1925.
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By June 1926, when Ford's German assembly plant in Berlin came on stream,
the Berlin plants of both General Motors and Chrysler were nearing completion.
By 1928, in addition to the American cars assembled in Berlin, 40% of the cars
sold in Germany were imports. The resulting cry of domestic producers for
protection caused the tariff on foreign cars to be sharply raised in 1927. 56 This
protection, in tum, caused the Bayerische Motorenwerke (BMW), producers
of airplane engines, and the Zschopauer Motorenwerke (known as DKW), man­
ufacturers of motorcycles, to begin making automobiles. Then in 1932, partly
because of the Great Depression, DKW merged with three other nearby firms
in the State of Saxony to form Auto Union. These three were Audi, Horch, and
the automotive works of Wanderer-Werke. 57

The financing of the automobile industry suggests the modified role carried
out by the Grossbanken during the interwar years in providing venture capital
for new industries. The Deutsche Bank did playa major part in the financing of
Daimler-Benz and BMW. As the bank moved out of oil in 1925, it turned to
automobiles and airplane engines. Indeed, Emil Georg von Stauss, the chairman
of the dismembered Deutsche Petroleum, became a member of the Supervisory
Board at Daimler in 1925 (later becoming chairman of the merged Daimler­
Benz). In 1926 he also became chairman at BMW, two years before that pro­
ducer of airplane engines turned to automobile production.

The rest of the industry relied much less on banks to provide funds for its
initial investments in large-scale production and distribution facilities. Adam
Opel, like Ford in the United States, financed itself largely from retained earn­
ings. Adlerwerke used funds earned in its other product lines to finance the
move into automobiles. In 1932 that company did tum to the Darmstadter Bank
to raise funds to help it through a depression-caused crisis. The resulting Super­
visory Board, however, was dominated more by industrialists than by bankers.
The board's chairman was a senior manager at DEGUSSA, and other members
were managers at Siemens. Still another member was the steel magnate Fried­
rich Flick. Auto Union, the 1932 merger, obtained financing from the State of
Saxony, the region where the participants in the merger operated. 58

Mter the raising of the tariff, Ford and General Motors were the only foreign
producers that attempted to maintain large-scale production in Germany. Each
responded quite differently to the situation. Ford's response reflected Henry
Ford's idiosyncratic personal decision-making; General Motors' was the result
of more carefully planned, collective decisions. Early in 1929 Alfred Sloan and
the staff of the company's international office (the General Motors Export
Companies) purchased for $33.4 million an 80% interest in Adam Opel, Ger­
many's leading producer. (Sloan had taken an option to buy the company in the
previous April. ) The combined organizational skills of General Motors and Adam
Opel quickly assured Opel's place as Europe's largest automobile producer. Its
share of the German market rose from 26% in 1928 to 37.7% in March 1933
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and then leveled off at about 40%. In 1938 it made 114,000 passenger cars,
more than the next three Gennan producers combined. (In 1938 Morris, the
largest British automaker, produced just over 80,000 cars.) In these years
Adam Opel continued to concentrate on the low-priced market, Daimler-Benz
on the high-priced luxury models, and Adlerwerke and BMW on cars in the
middle price range. 59

Ford's performance in Germany was even worse than it was in Britain. Until
1929 the company did well. In 1930, indeed, Ford with an output of 11,150
vehicles had the second largest output in Gennany, though it lagged far behind
Adam Opel, which produced 24,000 in that year. In the same year Henry Ford
decided, in view of a proposed substantial increase in the tariff, that his company
should not only assemble but also fabricate parts in Germany. To do this he
expanded an assembly plant then under construction in Cologne so that it could
produce engines and some parts. T1\e enlarged plant, relatively small by Amer­
ican standards, was still larger than the optimal size for the German or even
the European market at a time when the Continent, and particularly Germany,
was feeling the brunt of the depression. After its completion in the spring of
1931, the plant operated at only 13% capacity, and the resulting high unit cost
forced the company to price itself out of the market. By 1932 its German market
share had dropped to 1.9%, while its ranking in output had dropped from second
to ninth in two years. The Cologne plant provides an even more dramatic
example than the Ford works at Dagenham (near London) of the penalty paid
for building a plant too large for existing demand. 60

Recovery did come. In March 1933 Ford held 5.5% of the German market
and was in sixth place in the output of automobiles. Then with the development
of new models and the lower costs permitted by increasing demand and there­
fore increasing output, Ford was able by 1938 to edge ahead of Adlerwerke
into fourth place and to press Daimler-Benz for third. Ford did even better in
the production of trucks, reaching second place, behind Opel but ahead of
Daimler-Benz. 61

Thus in automobiles the Americans moved quickly into the German market
once the opportunity appeared. Indeed, if Henry Ford had learned to relate
capacity to existing demand, his company probably would have remained the
second largest producer in Germany after General Motors' Adam Opel. But,
scorning General Motors' type of careful market analysis, Ford completely
misjudged demand. At the laying of the cornerstone for the new Cologne factory
in October 1930, he was asked if he thought that hard times would diminish the
buying power of the Germans. According to a history of Ford's foreign opera­
tions, he retorted stubbornly: "I don't see any hard times. The people look well
fed and busy. Everywhere I've been I've seen people working, even little
children. "62 By contrast, General Motors was able to use its technical and
financial capabilities to expand and then maintain Adam Opel's strong market
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share. General Motors engineers improved Opel's interchangeable-parts man­
ufacturing, greatly increasing throughput, and its Product Study Group
designed new models for the German subsidiary. 63 Only in the years after World
War II did the German automobile manufacturers seriously challenge the Amer­
icans at home and abroad.

The history of the German automobile companies differs from that of the
makers of other volume-produced machinery in that the automobile industry
was a latecomer. The basic large-scale investment in production and personnel
that was needed to assure the cost advantage of scale did not occur until after
World War I. The machinery makers that had made such an investment before
1914-Lanz, Pfaff, Diirkoppwerke Deutz, Bosch, Linde, Knorr-Bremse, Or­
enstein & Koppel, and AFA-regained their European and, in most cases,
their overseas markets. But most of the German manufacturers of light,
volume-produced machinery had not developed organizational capabilities
based on the utilization of scale before the war, and therefore after the war
they failed to become a significant force, either at home or abroad.

Recovery as a Function of Organizational Capabilities

The experience of the leaders in what I have called Germany's lesser industries
between 1924, when the acceptance of the Dawes Plan assured the stabilization
of the German economy, and the mid-1930s, when Hitler began to place the
country on a war footing, does more than just underline the central importance
of organizational capabilities to postwar recovery. It also records changes in
those distinctively German patterns of competition and cooperation between
firms and in the relations between industrial enterprises and the banks.

To repeat, where such capabilities had been established before 1914,
recovery and a return to international competition came quickly in nearly all
cases despite major losses of foreign assets. Where, as in the case of oil and
branded, packaged products, such capabilities had not been fully developed,
German enterprises became parts of large foreign firms that had such capabil­
ities-Anglo-Iranian in oil, Nestle in chocolate, Com Products in packaged
soup, and Jurgens and Van den Bergh in margarine.

So too, in industries where German challengers to foreign first movers in
European and international markets had not appeared before the Great War,
they rarely did so after 1924. For example, of the three glass companies in
Group 32 (see Appendixes C.2 and C.3), one was a subsidiary of Libbey­
Owens-Ford incorporated in 1925 and another, AG fur Glasindustrie vorm.
Friedrich Siemens, had financial ties with Owens-Illinois. The foreign firms
Norton and Carborundum remained leaders in Germany in abrasives. The
majority of firms in the same group on the German lists (Appendixes C.2 and
C.3) were cement makers. They produced for local markets, and this was also
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true of the pulp and paper producers listed in Group 26. In Group 34-fabricated
metal products-there were no German firms comparable to Metal Box and
the two American leaders in the production of metal containers, nor to Gillette
in safety razors. The interwar years offered entrepreneurs in these industries
few incentives to make the extensive investment in facilities and personnel
necessary to compete in more than local markets.

Mer the stabilization of the German economy, mergers (usually nationwide)
came in sugar, textiles, rubber, rayon, and explosives. In light. machinery,
growth came more from direct investment, with some acquisitions. Though
cartels and conventions continued, they appear to have been less widespread
than in the great industries. In the lesser industries the leaders relied more on
functional and strategic effectiveness to compete for market share and profits,
for in all cases they competed with foreign first movers in international markets,
where cartels were rarely effective. This is particularly true of the light­
machinery producers-Lanz, Pfaff, Linde, Deutz, Bosch, and the automobile
companies. But it is also true of Continental, VGF, Deutsche Solvay, and
Dynamit AG, which remained the German players in their global oligopolies.
For both Deutsche Solvay and Dynamit AG, international agreements were far
less effective after 1924 than they had been before 1914; and in rayon such
agreements, as Donald Coleman's history of Courtaulds emphasizes, continued
to be hard to establish and difficult to maintain.

Possibly because of such continuing competition the German enterprises in
these lesser industries continued to grow, after a hiatus of a decade, in much
the same manner as American firms. One difference was that, given the very
brief period of recovery before the Nazis turned Germany to rearmament and
self-sufficiency, the enterprises had far less opportunity than their American
counterparts to expand through diversification. But diversification did become
a major path to growth in the 1950s and 1960s after the German economy had
once again recovered, this time from an even more devastating war.

The German banks, weakened as they were after 1924, played an even less
significant role in the affairs of the leaders of the lesser industries than they had
before 1914. Only when firms like Stollwerck and "Nordsee" Deutsche Hoch­
seefischerei encountered financial difficulties, did they increase their influence.
The banks, of course, continued to provide the usual services. Their represen­
tatives continued to sit on the boards of many companies, but they were often
joined by industrialists whose firms had provided the necessary funds. Nor
were the banks able to carry out energetically their earlier entrepreneurial role
of financing industrial start-ups. Their support in financing the new automobile
industry after the war was much less aggressive and less imaginative than their
participation in the oil industry had been before 1914. Mer 1924 even German
oil enterprises relied much more on industrial organizations-Riitgerswerke
and Anglo-Persian Oil-than on banks for financing. In rubber, rayon, synthetic
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alkalies, explosives, and several of the light-machinery industries, the banks
played an even smaller role than they had before 1914. In the interwar years
£nancing came from American sources, including Goodrich in rubber, Du Pont
and leI in explosives, and probably Electric Storage Battery in electrical equip­
ment.

These changes in interfirm relationships and the role of banks that occurred
in the lesser industries during the interwar years were even more evident in
the history of the great German industries-heavy machinery, chemicals, and
metals-where the evolution of the German enterprises was less tempered by
functional and strategic competition with foreign firms. And in those great
industries the impact of existing organizational capabilities on German industrial
recovery was even more substantial.



· FOURTEEN ·

Recovery in the Great Industries

The great industries-heavy industrial machinery, metals, and chemicals­
continued to overshadow other German industries in the years after 1924 as
they had before 1914. This was true even though more firms in the lesser
industries had moved into the list of the top two hundred. Before the war,
63.5% of the two hundred were clustered in the great industries; by 1929 the
percentage was 55.5%. As in the lesser industries, only those firms that had
developed their organizational strengths before the war were able to come back
after the decade of war and crises.

In the great industries, with the exception of nonelectrical industrial
machinery, cartels had played a larger role before the war than they had in the
lesser industries. During the decade of war and crises, I. G. 's and Konzeme
were generally preferred (see Chapter 12), and they were more prevalent than
in the lesser industries. After 1924 mergers and acquisitions and the resulting
rationalizations were on a grander scale than in other industries. On the other
hand, in the. years after the war the banks, which had played a significant role
in the great industries before 1914, had even less influence than they did in the
lesser industries.

Within the great industries rationalization and recovery after the stabilization
of the economy in late 1924 differed, of course, from industry to industry. In
industrial machinery-both electrical and nonelectrical-rationalization and
recovery were carried out more by direct investment than by acquisition and
merger. Here the most successful enterprises were those that were able to
use their organizational capabilities to develop new products and processes or
substantially improve existing ones. This was also the case in nonferrous metals
and pharmaceuticals. In steel and in industrial chemicals, however, activity
centered more on the rationalization of existing facilities, a rationalization made
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possible by the final realization of plans for legal consolidation and administrative
centralization that had been under discussion during the preceding two decades.

Nonelectrical Industrial Machinery: Revival and Rationalization

After 1924 the makers of heavy industrial machinery (Group 35; see Appen­
dixes C.1-C.4)-those uniquely German enterprises that had become suc­
cessful before 1914 by exploiting the economies of scope-quickly became
again the leading producers of machines for European factories, mines, ports,
railway terminals, utilities, and commercial centers. Indeed, the leaders
expanded the number of lines they produced. This was evident, for example,
in the wide variety of markets served by Maschinenfabrik Augsburg-Niimberg
(MAN) in the late 1920s (see Table 22). In this kind of manufacturing, where
product performance and service were far more important competitive weapons
than price, the leading firms made as little use of cartels after stabilization as
they had before the war. Once the economy had settled down, they rarely
sought to enter existing I. G. 's or Konzeme or to form new ones of their own.
Existing I. G. 's were often disbanded, and the Konzeme rarely acquired addi­
tional enterprises. Therefore it was largely within those Konzeme that had
expanded between 1918 and 1924 that most of the interfirm rationalization in
heavy machinery occurred.

Those enterprises that remained independent continued to produce much
the same products as they had before the war-such firms as Berlin-Anhaltische
Maschinenbau (BAMAG), Deutsche Maschinenfabrik (DEMAG), Hanno­
versche Maschinenbau (Hanomag), Berliner Maschinenbau Schwartzkopff, Ma­
schinenfabrik Buckau Wolf, Sachsische Maschinen-Fabrik vorm. Rich. Hart­
mann, Emst Schiess, Ludwig Loewe & Co., Stettiner Chamottefabrik, and the
shipbuilders Blohm & Voss and Howaldtswerke Kiel. (See Chapter 12 for a
description of the products of these companies.)

Of these enterprises only BAMAG and DEMAG made major acquisitions. In
1924, before stabilization, BAMAG acquired Meguin, a producer of coal, iron,
sheet steel, structures, and bridges, which had been forced to move out of the
Saar. The purchase, like that of other enterprises, was a defensive move to
assure supplies for BAMAG and outlets for Meguin. 1 DEMAG's growth came
after stabilization. In 1926, as part of nationwide merger in steel, it took over
the machinery units of Fritz Thyssen's Konzem.

The machinery firms that were relatively diversified-both the independents
and those that had become members of larger Konzeme--continued to prosper.
Because they exploited scope rather than scale in production, they had built
few plants abroad, and therefore they lost less by expropriation during the war
than did other German manufacturers. They appear to have regained their
original markets with little difficulty.
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On the other hand, those that remained less diversified-and stayed too
close to declining industries, such as railroad equipment and textile machinery­
fared less well. By 1929 many of the specialized machinery firms that had been
among the two hundred largest companies before the war were no longer in
that group (see Appendixes C.l and C.2). Some had been acquired by large
enterprises, including Konzeme. Several may even have gone out of business.
Even the stronger of the less diversified machinery firms suffered severe finan­
cial losses in the early 1930s. Thus Borsig, for decades a leader among pro­
ducers of locomotives and railway equipment, sold its locomotive works to
AEG, shut down its main Tegeler Works at the end of 1931, and then went into
receivership early in 1932. After the Borsig family had been forced to withdraw,
financial reorganization was initiated by the steel producer Rheinmetall (rather
than by a bank) in a transaction that led to the fonnation of Rheinmetall Borsig
AG.2 So, too, Sachsische Maschinen-Fabrik vorm. Rich. Hartmann went into
receivership in 1930. Financial reorganization was followed by a merger with
three other neighboring textile-machinery companies in the city of Chemnitz.
Mter rationalization the consolidated enterprise once again became profitable. 3

Major rationalizations in the industrial-machinery industry-those that
involved more than one firm-came primarily within the new and enlarged
Konzeme, those of Krupp, Kl6ckner, Thyssen, and GHH, rather than in the
independents. Although such industrial reorganizations were extensive, little
has been written about them. I will use two examples to illustrate the process.

One is the rationalization of the Gennan manufacture of refrigerating
machinery instigated by Paul Reusch, general director of Gutehoffnungshiitte
(GHH). In building its Konzem after the war GHH had acquired three works
producing such machinery-the MAN works at Augsburg, the works of L. A.
Riedinger Maschinen- und Bronzewaren-Fabrik (also in Augsburg), and those
of Maschinenfabrik Esslingen (to the west, near Stuttgart). The last had the
largest output of these specialized machines. In 1927 Reusch and the senior
managers of MAN opened negotiations with the managers of Carl Linde's Eis­
maschinen, the industry's leader. They quickly agreed (as described in Chapter
13) that GHH would concentrate more on large industrial refrigeration
machinery and Linde would manufacture the small, more standardized, increas­
ingly mass-produced refrigerators. All of GHH's production was then placed in
the Esslingen works, where an experienced work force also produced the large
compressors and boilers that were used in such industrial refrigerating
machinery. The other two works, those of MAN and Riedinger, stopped making
refrigerating machinery. Their facilities were redesigned and integrated in order
to exploit the economies of scope in the production of diesel engines and of
offset and other types of printing presses, new products which MAN was then
bringing on stream; while Linde devoted the facilities of two factories to small
refrigerator equipment, including household units, for which the demand was



Recovery in the Great Industries 537

growing rapidly. (One line of more specialized small refrigerators which did not
compete directly with those at the Linde works continued to be produced at
the Esslingen factory.) Moreover, Linde's Eismaschinen took over the
designing, selling, and servicing of all machines, small and large, because it had
far greater capabilities and facilities in marketing and product development than
the Esslingen enterprise had. Linde then reorganized its sales force into two
separate divisions to deal with its two very different sets of customers. 4

The other example of rationalization concerned the two firms Deutz and
Humboldt, both members of the Klockner Konzern. Peter Kl6ckner, the iron
and steel producer, had been chairman of the Supervisory Board of each firm
since 1920 when he had become a major shareholder in each. In 1924 he united
the two in an I.G. whose primary purpose was to provide Deutz with the
facilities to expand production of its new lines of diesel engines and diesel­
driven vehicles. Humboldt had enlarged its production of railroad equipment,
particularly locomotives, during the war, and by 1924 was suffering from over­
capacity like the rest of the industry. In 1925, therefore, Klockner turned over
part of the Humboldt works to Deutz for the production of diesel-powered
tractors, and later he turned over its facilities to diesel locomotives. Humboldt's
equipment for making steam locomotives was then sold off, as were the facilities
for producing cranes, boilers, and excavators. The remaining departments con­
centrated on Humboldt's original product lines of machinery for mining and
processing coal and ore. In addition, a new Humboldt department was formed
to produce pulverizing and cement-making equipment. In 1930 Humboldt and
Deutz were formally merged into an AG. Six years later the consolidated com­
pany, Humboldt-Deutz, acquired Magirus, a leading producer of diesel fire
engines. (The diesel fire engine with its obvious advantages over gasoline
power had captured that market.) Then in 1938 Klockner legally consolidated
his diversified machinery maker into the family's iron, steel, and mining enter­
prises. In this way, in the years immediately following stabilization, the
Klockner Konzern effectively transferred its facilities and skills from the old,
declining, steam-driven and gasoline-driven equipment into new diesel equip­
ment, thus permitting Deutz to compete successfully with another diesel
pioneer, MAN, and preventing Humboldt from suffering the same fate as
Borsig. 5

These two examples of rationalization and development in two major mechan­
ical technologies-refrigeration and motive power-indicate how interfirm
cooperation within Konzerne and also with outside firms helped to modernize
German industry after 1924 and to enhance its competitive capabilities. Such
cooperative arrangements rarely occurred in the United States, where they
would have been considered violations of the antitrust laws. There, such ration­
alization and product development took place within large diversified firms such
as General Electric and General Motors. In refrigerators the two American
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companies concentrated on small, mass-produced consumer products. In die­
sels they both moved much more slowly than MAN and Humboldt-Deutz. In
Britain little was done to develop either of these product lines. There such
interfirm rationalizations rarely occurred, because so few firms had the mana­
gerial resources and incentives to carry them out. Finally, these examples
emphasize that after 1924 in Germany such product development and ration­
alization was financed, as well as planned and carried out, by industrial compa­
nies, with the banks playing only a minor role.

Electrical Machinery

In electrical equipment (Group 36; see Appendixes C.1-C.4) the structure of
the industry and the number and characteristics of the leaders were less
changed by the events of 1914-1924 than was the case in nonelectrical
machinery. This was true, in part at least, because of the mergers and ration­
alizations in the electrical field that had occurred in 1904. The two groups
differed in that in nonelectrical machinery one firm did not overshadow the
others, while the electrical-machinery group continued to be dominated by its
two giants.

Although Siemens and AEG became even more diversified than before 1914,
the smaller producers continued to concentrate on narrow lines of products. Of
these the biggest was Bergmann-Elektricitats-Werke, in which both Siemens
and AEG came to have substantial investments (although in 1928 the two
controlled less than 50%); Bergmann was able to increase its output of spe­
cialized lines of equipment with the approval of its two major shareholders.
Much more independent was Voigt & Haeffner, maker of electrical switch­
boards, which added starters, radiators and fuses for automobiles to its line,
thus challenging Robert Bosch. The other firms listed among the top two
hundred (see Appendixes C.1-C.3) remained more narrowly specialized.
Julius Pintsch, a maker of specialized machinery, had produced gas lamps for
ships and trains. During World War I Pintsch pioneered in the development of
tungsten filament for electric lamps, and then it shifted to producing closely
related electric-lighting equipment. Felten & Guilleaume continued to produce
cables for both light-voltage and heavy-voltage equipment, while Mix & Genest
and C. Lorenz AG remained producers of specialized communication equip­
ment. One new firm listed among the top two hundred in 1929, Polyphonwerke,
was one of the few German companies to gain from the wartime expropriation.
In 1917 it obtained Deutsche Grammophon, the German subsidiary of the
British-financed, American-managed Gramophone Company in England. De­
spite a barrage of lawsuits in the 1920s, Polyphonwerke continued to fend
off the former owner's attempts to regain control of Deutsche Grammophon. 6

During the interwar years these smaller firms, all administered through cen-
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tralized, functionally departmentalized structures, remained very much under
the shadow of the industry's two giants, the Siemens group (including Siemens
& Halske, or S&H, and Siemens-Schuckert Werke, or SSW) and Allgemeine
Elektricitats-Gesellschaft (AEG).

Thus while the companies in the nonelectrical machinery group developed
along characteristically German lines, the structure of the electrical-machinery
industry and of the firms in it, as well as the dynamics of their growth, paralleled
in many ways those of their American counterparts, but with two basic differ­
ences. Besides the fact that interfirm cooperation and agreements remained
entirely legal, the two German firms had suffered severe losses during the
decade of war and crises.

RAPID RECOVERY AND CONTINUED MODERNIZATION

Siemens and AEG lost more by wartime expropriation than the leaders in
Germany's other great industries-nonelectrical machinery, metals, and even
chemicals-for they had greater investments abroad. Siemens lost its plants
and technical bureaus in Britain, France, and Russia. In Russia the government
took over the three Siemens works, one of AEG's works, and their jointly
owned cable-making company. Equally disastrous was the loss of foreign mar­
kets, during the decade of war and crises, to producers in neutral countries,
particularly Brown, Boveri of Switzerland (whose German subsidiary also
remained an effective small competitor in the German market), L. M. Ericsson
of Sweden, N. V. Philips of the Netherlands, and, most significant of all, the
two American first movers-General Electric and Westinghouse. Of the two
German leaders, AEG, with its emphasis on heavy equipment and its concen­
tration on foreign sales, probably lost the most. 7 As a result, the German share
of the world's export market for electrical equipment dropped from 46.4% in
1913 to 25.8% in 1925, while that of the United States rose from 15. 7% to
24.9%, that of Britain from 22.0% to 25.1%, that of France from 4.2% to 5.6%,
and that of the Netherlands, Sweden, and Switzerland (together) from 7.2% to
10.0%.8 Serious, too, was Siemens's loss of control over its Swiss holding
company, and AEG's loss of its Swiss holding company and also its Belgian
company (SOFINA)-holding companies that were used to finance customers
in international markets. 9

In the period of instability from 1918 to 1924 both enterprises relied on stock
participations to cement interfirm relationships. Siemens, in addition to the I. G.
with Stinnes's iron and steel enterprises (SRSU), joined with AEG to invest in
the electric-cable makers Felten & Guilleaume, and both increased their invest­
ment in Bergmann. AEG also took a large block of shares of Mix & Genest in
order to obtain a window on the telephone business. In 1920 the two leaders
sponsored the formation of Osram GmbH to produce their light bulbs. Soon the
bulb-making facilities of Bergmann, Pintsch, and a specialized bulb producer,
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Auer, were brought into Osram. In 1924 Osram signed the Phoebus agreement
with leading foreign producers, which effectively controlled the international
markets for electric bulbs. 10

These last agreements were related to broader accords made by both of the
leaders with the Americans. In 1923 AEG and General Electric renewed their
prewar arrangements for exchange of technical information and for defining
markets. By the resulting allocations General Electric agreed to stay out of
Europe except for France, Spain, and Portugal, and AEG agreed to stay out of
the United States and Canada. In the following year Siemens and Westinghouse
signed a comparable pact. 11 Thus when stabilization came, the German leaders
in the electrical-equipment industry had already returned to international trade
as major players.

After 1924 they moved in earnest to regain foreign markets. First, however,
came a proposal and negotiations for merger, one that would have been similar
to those that were being carried out in the same year (1925) in steel and
chemicals. But when AEG initiated negotiations, the Siemens managers hesi­
tated. 12 They had already put aside their I. G. with the Stinnes group because
they had long since ceased to look at that steel enterprise as a source of supplies
or funds. 13 The more carefully they reviewed the merger proposal, the less
attractive it became.

The incentives to merge were limited. The two firms had already carried out
extended rationalization and modernization following the mergers of 1904.
Moreover, during and after the war Siemens had gone further than AEG in
maintaining and improving its facilities and also in investing in research and
development. Karl DihImann, director of the Zentral-Werksverwaltung (Produc­
tion Department) of SSW from 1914 to 1920, and his successor, Carl K6ttgen,
had drawn up and carried out detailed plans to increase throughput and decrease
unit costs-plans which included the application of American continuous-belt
and conveyor techniques. In the same period, Siemens had adopted and further
perfected the most advanced inventory and accounting controls, including some
of American origin. For these reasons Siemens emerged from the decade of
war and crises financially, technologically, and organizationally stronger than its
primary competitor-particularly in heavy equipment, where AEG had earlier
had an edge. Therefore the Siemens managers decided in 1925 to continue the
prewar pattern of both competing and negotiating with AEG for market share
rather than merging. In 1930 and 1931, when the onslaught of the depression
brought a second set of proposals and negotiations for a merger, Siemens again
said no. 14

After 1924 both firms quickly rebuilt their marketing networks of technical
bureaus, sales offices, and agents which had been disrupted by the war and
continued to expand the existing ones at home and in neutral countries. By the
1930s Siemens's international organization included close to two hundred sub-
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sidiaries, and AEG had more than three hundred marketing and distribution
offices throughout the world. 15 Siemens continued to do well in Scandinavia and
particularly in eastern Europe. To support its eastern European sales organi­
zation it operated three works in Vienna, one in Budapest, and another in
Czechoslovakia. In Czechoslovakia and also in Italy and France it was forced to
set up factories to produce telephone equipment, because all three nations
required such equipment to be manufactured by national producers. 16 In addi­
tion, Siemens regained its place in Britain through an agreement with its former
subsidiary, Siemens Brothers, by which the two firms exchanged stock and
shared research results and technical information. It also expanded its invest­
ment in Japan by forming a joint venture with Furukawa, a long-established
zaibatsu (family-controlled business group) that focused on the mining and pro­
cessing of copper. The joint enterprise was called Fuji Denki Seizo (Fuji Electric
Manufacturing).

Siemens recovered from the devastating losses of facilities and markets more
quickly and successfully than AEG, but their joint performance was very
impressive. From 1925 to 1931 the German share of the export market in their
industry rose from 25.8% to 32.7%, while that of the United States declined
slightly from 24.9% to 23.2% and that of Britain fell much more sharply from
25.1% to 13.8%. By 1933, however, the German share had dropped back to
26.5% and the British had risen to 18.9%, reflecting in part the fact that the
depression did not hit the British economy so hard as it hit the Continent (and
the United States), and possibly also reflecting the increased capabilities of
British industry. 17

In the years immediately following stabilization the greatest challenge facing
the two German leaders was finance. Funds were needed to maintain the quality
of product and process at home. They were also essential for competing abroad,
particularly for large utility projects in which the customers expected to be at
least partly financed by the manufacturer. In Latin America, for example, where
AEG and Siemens worked closely together, they lost out to General Electric
in sales to utilities. And in telephone equipment Siemens had difficulty in com­
peting with Western Electric in Europe as well as in Latin America and Asia,
and then after 1925 with International Telephone & Telegraph (lIT), to which
Western Electric had sold its overseas holdings. The German banks, even the
Grossbanken, lacked the necessary funds. So did the holding companies in
Switzerland and Belgium, which Siemens and AEG had revived after stabiliza­
tion.

As in other industries the money had to come from America. InJanuary 1925,
therefore, Max Haller, the Siemens financial chief, completed negotiations with
Dillon, Read, an aggressive New York investment banker, for a $10 million
loan, which was soon increased to $25 million. Other loans followed under the
auspices of the Bank of America as well as Dillon, Read. At the same time AEG
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took out loans from the National City Bank. At Siemens the American financing,
which reached a total of RM 130 million ($32 million), was used to renovate old
facilities and to build new ones, including a new, high-rise, switch-gear factory
in Siemensstadt and additions to the Werner Works; to start a subsidiary in
Ireland; to expand foreign offices; and to help finance customers. 18

It was the continuing financial needs of the Gennan giants that encouraged
Owen D. Young and Gerard Swope of General Electric to organize the industry
on a global basis (see Chapter 9). Young wrote to one of his senior British
executives late in 1929 that whereas British industry needed "proper mobili­
zation and management," the Germans required "an ample capital supply." To
provide this capital and the influence that came with the transaction, GE in July
1929 acquired 16.66% of Osram, the light-bulb company that had been fonned
in 1920 under the sponsorship of Siemens and AEG. The price was RM 37
million, or $8.8 million. Then, in October, GE acquired $5 million worth of AEG
shares, which, by increasing GE's holdings to 25% of the stock outstanding,
made it the German company's largest shareholder. 19 Siemens refused to sell
GE a minority holding of a comparable size. But at a meeting on January 26 and
27, 1930, in New York between Swope and Carl Kottgen of Siemens, Swope
agreed that GE would take $11 million of the $14 million gold debentures to be
repaid in 999 years-an issue that Dillon, Read had underwritten. Both Swope
and Carl Friedrich von Siemens agreed that the arrangement would provide a
basis for "exchange of patents, technical experience, and information" between
GE, AEG, and Siemens. 20

Although the severity of the depression forced Swope and Young to put aside
their ambitious plans to unify the world's electrical-equipment producers, Sie­
mens and AEG maintained close contact with their American ally. Both kept
GE infonned of their abortive negotiation for merger in 1930 and 1931, of an
agreement between the two of them on export prices, and of an agreement
made between Siemens and Brown, Boveri on patents and processes. In 1933,
as was pointed out in Chapter 9, the major players in the global oligopoly agreed
to the International Notification and Compensation Agreement, which was
administered after 1936 through the International Electric Apparatus Export
Association in Zurich. By this agreement, marketing territories for electrical
apparatus were allocated. For specified territories, procedures were estab­
lished by which each company was required to notify the Association's inter­
national secretary of its bid on a major project. After the bids were reviewed,
the successful company had to "compensate" the other bidders. A similar
arrangement was created for the sale of telephone and telegraph equipment,
and still another was made for cables. 21 Thus, by the mid-1930s, changes in
market share in the global electric-equipment industry had come to be negoti­
ated rather than competed for. Nevertheless, Siemens continued to rely on its
technical excellence to strengthen its negotiating position and so to maintain
and, indeed, increase its market share.
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Within Germany the two leaders and the smaller producers continued to be
tied together through a complex network of interfirm arrangements. After
stabilization the electrical-equipment manufacturers continued to rely on joint
ventures and stock participations to influence price and output, more than on
formal cartel agreements. Thus AEG and Siemens formed a joint venture
(Klangfilm) to produce equipment for talking movies and one for radio broad­
casting (Transradio, a broadcasting subsidiary of the prewar Telefunken). They
remained shareholders in Bergmann and Osram, and they took holdings in
Deutsche Grammophon and in a combination of smaller producers of electric
calculators and cash registers, and even in a maker of glass products. They
also remained shareholders in Vereinigte Eisenbahn-Signal Werke, a 1927
merger of an S&H subsidiary, Siemens & Halske Blockwerke, the Railway
Signal Department of AEG, and a small competitor-a merger that was followed
by rationalization of the consolidated facilities. The two continued close tech­
nical and marketing cooperation with Accumulatoren-Fabrik AG and Felten &
Guilleaume. In 1929 the American firm ITT formed a joint venture for the
production of telephone equipment with AEG and Felten & Guilleaume, a ven­
ture in which the American company soon acquired a controlling interest. That
ITT-dominated joint venture, in tum, obtained control of Mix & Genest and C.
Lorenz, the two smaller telephone-equipment makers on the 1929 list (see
Appendix C.4), and also of two other small specialized firms. 22

Thus in the electrical-equipment industry, during the interwar years, coop­
eration became far more common than competition, even though there was no
merger comparable to those that occurred in steel and chemicals.

THE EVOLVING STRUCTURE OF THE LEADERS

The organizational framework in which the two leaders made and implemented
day-to-day operating and long-term strategic decisions was central to the per­
formance of the German electrical-equipment industry. Both companies, it will
be recalled, had created their internal administrative structures after rational­
izing production and distribution following the turn-of-the-century mergers. The
structure of Siemens and that of AEG (about which much less is known) evolved
slowly during the years after 1914. There were no major reorganizations similar
to those which occurred at Westinghouse in the mid-1930s and at GE in the
early 1950s.

In 1921 the Siemens group included, as it had before 1914, S&H as the
parent company-producers of telegraph, telephone, cable, and other light­
current equipment-SSW, which was controlled by S&H, and a number of
foreign and domestic subsidiaries. S&H and SSW were administered from the
headquarters building in Siemensstadt, and they shared the same corporate
financial staff in the Finanz-Abteilung, or Finance Division.

In 1921 the Siemens group readjusted its basic organizational structure to
incorporate wartime developments. New product lines, particularly in instru-
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ments, medical equipment, and telecommunications, had been added, and after
1918 the production of military equipment was dropped. Sales forces were
reshaped to adjust to wartime losses. Of more importance was the growth of
the overall corporate office during the war. By 1921 the Finance Division,
headed by Max Haller and serving both S&H and SSW, included the central or
corporate offices for internal accounting, purchasing, legal affairs, taxes, statis­
tics, tariffs, and archives, and new departments such as a central research
department with chemical and physical laboratories, an enlarged patents depart­
ment, and departments to perform several housekeeping duties. One office for
"economic policy" (comparable to a development department in a large Amer­
ican firm) and another for "social policy, " primarily labor relations, were estab­
lished in 1919. Another department in the Finance Division was created to
coordinate the activities of the technical bureaus at home and abroad that were
used by the Siemens enterprises in marketing goods. At the top, the adminis­
trative hinge between S&H and SSW became stronger than it had been before
1914, because Carl Friedrich von Siemens had become chairman of the Super­
visory Board of each company. He and the two boards were served by a new
office for supervision of personnel, as well as by the older general secretariat. 23
By 1921, then, the Siemens group had a corporate office of staff and general
managers whose operations resembled (even more than they had in 1914) the
corporate offices that Du Pont and General Motors were just beginning to
create in 1921.

The overall structure at Siemens remained much the same throughout the
interwar period (see Figures 13 and 14).24 The Finance Division and the staff
of each Supervisory Board not only served both S&H and SSW but also the
firms in which S&H had major stock participations. During the 1920s the internal
organization of each of these major operating enterprises-S&H and SSW­
remained much as it had been before the war. At S&H (Figure 13) production
and distribution were administered along more decentralized, divisional lines
than was the case at SSW. Werner Works F made and sold telecommunications
equipment; Werner Works M made and marketed measuring and medical equip­
ment. In 1932 Werner Works M was legally separated to become Siemens­
Reinigerwerke. A third division, Werner Works Central Administration, super­
vised such divisional staff departments as research, construction, personnel,
labor relations, patents, and technical literature. It also supervised an electro­
chemical subsidiary until 1933 (which in that year became a separate legal and
administrative subsidiary), a subsidiary for leasing equipment, another for pro­
duction and distribution of low-voltage cables, and a fourth for aircraft engines
and equipment. Finally, it was responsible for the Wiener (Vienna) Works,
which supervised production and distribution of selected lines in eastern Eu­
rope. These autonomous subsidiaries reported through the head of the Finance
Division to the S&H Vorstand.
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While S&H became further decentralized along product lines, SSW continued
to be operated through a centralized, functionally departmentalized organization
(Figure 14). The Zentral-Werksverwaltung continued to administer the com­
pany's giant plants, each manufacturing a major product line. 25 The departments
of the Zentral-Verkehrsverwaltung supervised sales, marketing, and distribu­
tion to each of the major product markets-power stations, industrial cus­
tomers, wholesalers, and railways. The overseas department, established
before the war, continued to watch over marketing abroad, while another office
oversaw the SSW technical bureaus in Germany and Europe.

The Finanz-Abteilung and the Supervisory Board of S&H were also respon­
sible (see Figure 13) for the other wholly or partly owned enterprises, and they
kept an eye on the joint holdings of S&H and AEG. Besides Osram and Ve­
reinigte Eisenbahn-Signal Werke, these other enterprises included Siemens­
Plania-Werke and Bau-Union. Of the last two, the first was a 1927 merger of
Gebriider Siemens & Co. (the electrochemical company Siemens had estab­
lished in the 1880s) and the plants of Riitgerswerke, producing carbon elec­
trodes and other amorphous carbons. Siemens held 51% and the Riitgerswerke
49% of the shares of the new firm. The second, Bau-Union, was an engineering
subsidiary which had been formed in 1921 primarily to build power plants and
hydroelectric projects. 26

As for AEG, much less information is available on the evolution of its internal
structure during the interwar years. It had almost as wide a range of products
as Siemens, having moved into telecommunications after the war, and it dis­
tributed and marketed its goods in all parts of the world. Observers agreed that
it was more decentralized than Siemens. "Each plant constitutes a separate
organizational unit," wrote Robert Brady in 1933, "which is self-sufficient" in
"the conduct of all internal operations." In the 1920s AEG followed Siemens
in introducing American-style "automatic machinery and continuous flow
methods. "27 But AEG does not seem to have developed a corporate office as
powerful as that of Siemens. For example, it did not establish a central research
laboratory until 1928.

At both companies, coordination of closely related activities carried on by
the many operating units remained a continuing problem. Harm Schr6ter's
study of Siemens's activities in central, southern, and southeastern Europe
during the interwar years describes the complex organizational lines of com­
mand that ran between the corporate headquarters in Siemensstadt, the works
in Vienna, the other production and distribution facilities, and the sales offices
of the different integrated divisions and subsidiaries in eastern Europe. Coor­
dination of production also raised problems. Thus an internal LG. had to be
formed to facilitate a joint operation and resolve conflicts between SSW and
S&H in the production of cables and relays. 28

The structure of the two leading firms and the industry as a whole changed



I
Z

E
N

T
R

A
L­

W
E

R
K

S
V

E
R

W
A

LT
U

N
G

D
ir.

D
r.

K
oU

ge
n

S
IE

M
E

N
S

-S
C

H
U

C
K

E
R

T
W

E
R

K
E

A
G

D
r.

C
ar

l
F

rie
dr

.v
.

S
ie

m
en

s
C

ha
irm

an
of

th
e

A
uf

si
ch

ts
ra

t
D

r.
K

oU
ge

n
C

ha
irm

an
of

th
e

V
or

st
an

d

F
IN

A
N

Z
-A

B
T

E
IL

U
N

G
Jo

in
t

w
ith

S
ie

m
en

s
&

H
al

sk
e

A
G

D
ir.

H
al

le
r

1
Z

E
N

T
R

A
L­

V
E

R
K

E
H

R
S

V
E

R
W

A
LT

U
N

G
D

ir.
F

es
se

l

[
I

I
I

1
~

I
I

I

1
1

C
ha

rlo
tte

nb
ur

g
W

or
ks

S
w

itc
h

e
s

C
ir

cu
it­

b
re

a
ke

rs
S

w
itc

h
­

in
st

ru
m

e
n

ts

D
yn

am
o-

W
or

ks
L

a
rg

e
m

a
ch

in
e

s

E
le

ct
ric

M
ot

or
W

or
ks

M
o

to
rs

u
p

to
7

K
W

M
et

al
F

ou
nd

ry
Iro

n
F

ou
nd

ry

C
ab

le
W

or
ks

an
d

M
et

al
W

or
ks

W
ir

e
an

d
ca

b
le

w
o

rk
s

R
ub

be
r

P
la

nt
E

na
m

el
P

la
nt

I

S
m

al
l

M
ot

or
W

or
ks

In
st

al
la

tio
n

m
a

te
ri

a
ls

S
m

al
l

M
ot

or
W

or
ks

II

I

N
ur

m
be

rg
W

or
ks

M
id

d
le

-s
iz

e
m

a
ch

in
e

s
P

a
n

e
ls 1

T
ra

ns
fo

rm
er

W
or

ks
E

le
ct

ri
ca

l
e

q
u

ip
m

e
n

t
fo

r
in

d
u

st
ry

f

S
ie

m
en

s-
E

le
kt

r.
W

or
ae

G
es

.
H

e
a

tin
g

an
d

co
o

ki
n

g
a

p
p

a
ra

tu
s

1

P
or

ce
la

in
P

la
nt

,
N

eu
ha

us
P

or
ce

la
in

P
la

nt
,

W
ei

ss
w

as
se

r
P

ap
er

P
la

nt
,

W
ol

fs
w

in
ke

l
F

ib
er

s
P

la
nt

,
P

ie
tz I

A
I

A
Z

Ip
ln

d
u

st
ri

a
l

H
ea

dq
ua

rt
er

s
ep

ar
tm

en
t

P
o

w
e

r
st

at
io

ns
In

du
st

ri
al

e
q

u
ip

m
e

n
t

A
K

S
m

al
l

M
ac

hi
ne

ry
D

ep
ar

tm
en

t

A
g

e
n

cy
fo

r
w

h
o

le
sa

le
sa

le
s

A
S

R
ai

lro
ad

D
ep

t.
E

le
ct

ri
c

lo
co

m
o

tiv
e

s

A
U

O
ve

rs
ea

s
D

ep
t.

62
G

er
m

an
T

ec
hn

ic
al

B
ur

ea
us

19
E

ur
op

ea
n

T
ec

hn
ic

al
O

ffi
ce

s

F
ig

ur
e

14
.

O
rg

an
iz

at
io

n
of

S
ie

m
en

s-
S

ch
uc

ke
rt

w
er

ke
,

A
ug

us
t

19
27

.
F

ro
m

S
ie

m
en

s
A

rc
hi

ve
s,

E
lm

o
71

52
.



Germany: Cooperative Managerial Capitalism 548

little in the 1930s. At Siemens in 1932, when the medical-equipment division
was spun off from the Werner Works to become legally and administratively
independent, the rest of the S&H operations were arranged in four autonomous
divisions-telecommunications, light electrical equipment, electrochemicals,
and small-lot sales (wholesaling). In the following year, at the request of the
Defense Ministry, the top management formed Siemens Apparate und Ma­
schinen GmbH to handle all government orders. Increased wartime demands
may also have helped to bring to a successful conclusion, in October 1941, the
negotiations that had been going on for three years between Siemens and AEG
over the control of their several joint ventures and participations. By this agree­
ment Siemens turned over its shares of Telefunken to AEG and in tum received
AEG shares in Bergmann, Vereinigte Eisenbahn-Signalwerke, Deutsche Gram­
mophon, and Klangfilm. This move gave each of the parent companies stronger
and firmer administrative control over the long-established operating enter­
prises whose shares they had received. 29

Of all the great German industries the electrical-equipment industry was
most similar, in its evolution, to its American counterpart. In both Germany
and the United States the two first movers quickly became colossal enterprises,
and this quartet continued to dominate global markets during the half-century
covered in this study. More than other leading German enterprises the two
electrical companies grew through merger and acquisition. The rationalization
that followed the industry-wide mergers at the beginning of the century per­
mitted an intensive exploitation of the economies of both scale and scope,
probably more than occurred in the American firms. In this most critically placed
industry of the Second Industrial Revolution the German firms invested heavily
in research and development and grew by adding related product lines, as well
as by making direct investments abroad. By 1929 Siemens and AEG had
become two of the world's largest industrial enterprises. In that year, S&H and
SSW together employed 116,000 workers and reported assets of RM 690.2
million ($180 million). For AEG the figures were 70,000 and RM 548.4 million
($154 million). The only firms in Germany that were larger were the recent
mergers in steel and chemicals. In 1929 these two industries were still estab­
lishing their consolidated structures and rationalizing facilities and personnel.
The German electrical-machinery companies in 1929 employed substantially
larger work forces than their American counterparts, but the value of their
assets was less. In 1930 GE had assets of $493.9 million and a work force of
78,380, and Westinghouse had assets of $246.1 million and a work force of
36,974. If the work force of Western Electric (the manufacturing arm of Amer­
ican Telephone & Telegraph) had been added to those of GE and Westinghouse,
the total number of employees would have been about the same, although the
assets of the American firms were much higher. 30 Except for telephone and
telegraph equipment, the product lines of the German and American companies
were much the same.
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Both Germans and Americans continued to pioneer in the development of
new electrical and electronic products, including radios, talking movies, stoves,
vacuum cleaners, other household appliances, and X-rays and other medical
equipment. GE appears to have commercialized more of the alloys and chemi­
cals (plastics and varnishes) developed to improve the equipment that produced
and distributed electricity than did the German companies, and the Germans
continued to playa larger role in the production and distribution of electrochem­
icals.

Although the Siemens organization changed in an evolutionary manner, it
appears to have been more carefully and systematically defined than the struc­
ture of GE before its post-World War II reorganizations and than that of West­
inghouse before its major restructuring that began in 1933-and even, appar­
ently, more clearly defined than the structure of AEG. Nevertheless, by the
1930s each of these four companies did have a central corporate office with
staff and general executives who supervised, monitored, coordinated, and allo­
cated resources for a number of autonomous, self-contained operating units.

The most obvious difference between the Germans and the Americans was
the complex and varied arrangements that the German firms had with each
other and with the smaller competitors and producers of related projects within
Germany and Europe, including joint ventures, stock participations, cartels,
conventions, and agreements involving patents, processes, and marketing­
nearly all of which were illegal in the United States. Did the antitrust laws,
then, make a significant difference? Did they make American industry more
effective and German industry less so? The initial success of the two German
leaders, their industry's quick recovery after the war, and the relatively parallel
development in the growth and the structures of the first movers in each of the
two countries suggest that they did not.

In both of the German companies, as in the American, salaried managers ran
the business. After Walther Rathenau was assassinated in 1922, family influence
came to an end at AEG. But at Siemens, Carl Friedrich and his two nephews,
all experienced managers, continued to work through an impressive hierarchy
of able managers that the Siemens family had recruited to administer the enter­
prise from the 1880s onward. In neither company did banks and bankers direct
the policy-making. The Siemens group had always kept its favored bank, the
Deutsche Bank, at arms length. At Siemens it was Max Haller, its financial
chief, and not the bankers on the board, who negotiated the American loans.
Bankers probably had a larger say at AEG, but their primary task appears to
have been to assist in the flow of American funds to the company. In 1930 the
AEG Supervisory Board included Swope, Young, and three other GE execu­
tives-five men who probably had as much influence on that board as did all the
others, the half-dozen bankers, representing different Grossbanken, and the
larger number of industrial leaders, mostly from the steel and chemical indus­
tries. In any case, it was the full-time senior executives in these giant capital-
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using enterprises who conceived, determined, and carried out the strategies
and the tactics that permitted them to regain lost international markets and to
expand existing markets and create new ones through improved processes and
products, and to do this despite the growing organizational capabilities of the
British electrical-equipment companies and the smaller European competi­
tors-No V. Philips; Brown, Boveri; and L. M. Ericsson.

Metals

The histories of the leading metal makers (Group 33; see Appendixes C.1-C. 4)
during the interwar years follow more distinctly German lines than do those of
the electrical-equipment producers. After stabilization, Krupp rationalized the
personnel and facilities of the many firms in its Konzem in much the same
manner as did GHH and Kl6ckner. Large centralized enterprises such as
Hoesch, Mannesmann, and Metallgesellschaft rebuilt and expanded their activ­
ities along prewar lines, much as did many of the makers of machinery, both
light and heavy. What was new-what differentiated iron and steel from both
electrical and nonelectrical machinery-was the industry-wide merger in 1926
that formed Vereinigte Stahlwerke (VSt), an enterprise even l~rger than Sie­
mens or AEG. This merger reflected the steel industry's past weaknesses and
its current needs, weaknesses and needs that had been recognized before the
war and had intensified during the decade between 1914 and 1924. The resulting
administrative reorganization, which created an enterprise comparable to the
United States Steel Corporation, permitted a rapid rationalization and modern­
ization of the industry, something that the British steel industry was unable to
achieve during the interwar years. The differing responses dramatically empha­
size how differing commitments to management-the British commitment to
the ways of personal, nonhierarchical enterprise and the German adoption of
managerial enterprise-affected industrial structure and performance.

STEEL: MERGER, RATIONALIZATION, AND RESTRUCTURING

For the makers of steel, the war, the peace terms, and the postwar crises were
more devastating than they were to any of the other German industries. During
the war the German producers lost their overseas markets to other nations,
particularly the United States. In addition, the Versailles Treaty deprived Ger­
many of 72% of her iron-ore reserves, 43.4% of her pig-iron output, 36.3% of
her crude steel, 53.9% of her steel-bloom output, and 30% of her rolling
capacity. Though 60% of pig-iron production had come from domestic ores in
1913, only 18% did so in 1925 and 11.85% in 1927. Especially serious was the
breakup of the closely coordinated, integrated industrial complexes by the per­
manent loss of Alsace-Lorraine and the temporary occupation of the Ruhr and
Rhineland. 31
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In 1925 the iron and steel industry was probably in greater need of reorga­
nization and rationalization than any other German industry. During the war and
postwar years Europe had greatly expanded its output of steel. 32 Before 1925
most of the increased German capacity was built in a relatively unplanned, ad
hoc manner, either to meet specific military needs during the war or to place
capital in real assets during the period of inflation. Moreover, unlike the makers
of light machinery and pharmaceuticals, the steelmakers were not able to go
under tariffs by building abroad, for a plant constructed at optimal size in a
particular market would increase capacity far beyond that market's existing
demand. Nor were steelmaking facilities and skills easily transferable to related
products for existing or for new and growing markets.

Finally, the industry's leaders had not rationalized and modernized equipment
before World War I in the manner of their American counterparts or their
contemporaries in the German electrical-equipment industry. There had been
no nationwide mergers. The call of August Thyssen for merger and reorgani­
zation in 1905 and that of Albert Vogler in 1919 had gone unheeded. Even
though the prewar German steel industry was larger and more productive than
Britain's, its situation in the mid-1920s was similar to Britain's. In both countries
the proposed answer was much the same-reorganization and modernization.
The German steelmakers succeeded; and their success, especially when it is
contrasted with the failure of their British counterparts, is striking and instruc­
tive.

As soon as the economy moved toward stabilization, the leading steelmakers
turned their attention once again to consolidation. The brief "stabilization crisis"
in the spring of 1925 emphasized the industry's plight by driving down prices
and creating a financial stringency that brought some of the weaker steel com­
panies close to bankruptcy. Early that summer the strong proponents of
merger, Thyssen and Vogler, began negotiations with the senior managers of
Rheinstahl. (Vogler, after Hugo Stinnes's death in April 1924, had taken com­
mand of the coal, iron, and steel properties of the Stinnes Konzern-that is, of
Deutsch-Luxemburg, Bochumer Verein, and GBAG.) Other leading firms were
soon invited to join the discussions. Three major producers, those which con­
centrated on end products more than on primary steel-GHH, the Klockner
Konzern, and the tube maker Mannesmann-showed little interest in partici­
pating. The managers of the Stumm Konzern, which was suffering severe
financial losses, also stayed away. 33

The negotiations lasted for months, unlike those that led to the formation of
the United States Steel Corporation. At first the participants held back from
complete fusion, favoring an I. G. Fritz Springorum, the general director at
Hoesch, then withdrew from the negotiating table. He was willing to sell out to
a merger but did not want to play second fiddler in an I.G. Nor did he want to
take part in negotiations involving confidential information if he was not serious
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about accepting the final outcome. 34 Krupp also withdrew. Not only did the
Krupp family want to keep its independence, but the negotiators had difficulty
integrating that Konzern's machinery, shipbuilding, and other finished products
into the proposed combination. Most important of all, Krupp was able to obtain
a promise from the Prussian government of a substantial loan to provide the
essential financing the steelmaker needed. 35

Finance was, indeed, a major issue in the continuing merger negotiations.
Representatives of the German banks, which now saw themselves as little more
than intermediaries with foreign financial interests, felt that fusion was a more
likely course than any other to bring rationalization and lower costs, and thereby
to increase the possibility of obtaining funds abroad, particularly in the United
States. 36 Taxes, too, raised difficulties, as recent legislation had placed high
taxes on mergers. In addition, the negotiators continued to argue over what
plants were to be shut down or expanded and over other requirements for
rationalization. In time the negotiators appointed a committee to work out these
complex financial and industrial problems and to develop a plan that would
reshape the industry on a national scale. On March 26, 1926, the participants
finally accepted that committee's findings.

The combination was a fusion, not an LG. The companies coming into the
merger turned most of their assets over to Vereinigte StaWwerke AG (VSt),
and were paid RM 800 million in the shares of the new enterprise (see Figure
15, center panel, for names of the founding companies). Not all the properties
of the founders went into VSt. The coal mines of RheinstaW were turned over
to the recently formed I. G. Farben, which held 35% of the stock in RheinstaW.
Excluded too was a major coal mine belonging to GBAG. Thyssen's machinery
companies were merged into the long-established DEMAG, giving Thyssen a
majority shareholding of that machinery company. Thus the existing companies
receiving VSt stock were the Thyssen group (including Phoenix and Vereinigte
StaWwerke van der Zypen und Wissener Eisenhiitten), Rheinstahl (Rheinische
StaWwerke), and the Rheinelbe-Union companies of the former Siemens­
Stinnes LG., the SRSU, which was transformed into a company to hold the
shares of Siemens and others in VSt.

VSt, shortly after its formation, acquired the properties of AG Charlotten­
hutte, those of the financially strapped firm of Rombach, and those of AG
Friedrichshiitte. The new company also leased the properties of the Stumm
Konzem. By the end of 1926 it had obtained control of the Mitteldeutsche
StaWwerke, a new merger of several small works in central Germany. Later,
as part of the rationalization process, VSt formed Deutsche Edelstahlwerke,
which produced high-grade specialty steels, and then in 1930 it established
Ruhrstahl, a merger that integrated operations of four small firms in the Ruhr.

Administrative centralization quickly followed legal consolidation. The initial
function of the central administration of VSt was to supervise rationalization of
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production facilities and to provide a core of central services. Individually, the
different producing units continued to be administered as they had been before
the fusion. Although they were placed together in groups that paralleled the old
corporations, no attempt was made to create administrative offices for these
groups. Each of the major operating units became the responsibility of a
member of the very large Vorstand, which numbered forty-one in 1926 but was
reduced as rationalization was carried out. 37

Though the metal-processing activities remained decentralized, the mining,
purchasing of raw materials, research, finance and accounting, and other, less
basic, functional activities were more centralized. The coal-mining operations
were put into four regional groups with central headquarters in Essen. The
supervision of the mining and processing and of the marketing and purchasing
of ore and other raw materials-scrap, limestone, dolomite, clay, and quartz­
was centralized in the Raw Materials Group with headquarters at Dortmund.
Sales units for primary products were reorganized under a Central Group for
Sales, which had its offices in the company's new headquarters at Dusseldorf.
Exports were handled by Stahlunion-Export GmbH, which essentially took over
the operations of the Otto Wolff firm, with Wolff becoming a large shareholder
in VSt and a member of its Supervisory Board. Another sales company handled
the marketing of by-products.

In addition, the Dusseldorf headquarters housed the central legal, patent,
tax, and real estate departments and also a social and an economic department
comparable to those at Siemens. A central costing office was assigned to
develop data systematically, and a central auditing office to review accounts. A
central research division supervised and coordinated the work of the control
and testing laboratories within works. It, Robert Brady reported, "established
in Dortmund a special research institute whose function is to devote its labor
solely to further development of steel types and methods of iron and steel
production, unencumbered by the labor of testing for control purposes. "38 The
laboratories in the institute included those for ferro-chemistry, physical chem­
istry, metallurgy, coal chemistry, and silicate chemistry, as well as a physics
laboratory and one that concentrated on the reworking of iron. These research
facilities were much more extensive than anything yet established at the United
States Steel Corporation or any other steel company in the world, with the
possible exception of American Rolling Mill. Nothing like them existed in
Britain.

As the new structure was being put into place, the rationalization of produc­
tion facilities began (Table 23). This massive reorganization was financed by
loans of more than $100 million raised in the United States, almost all under­
written by the New York investment-banking house of Dillon, Read. Rational­
ization proceeded along two lines. One was the reorganization and relocation
of works so that they could be more efficiently located in relation to sources of
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Table 23. Rationalization in the production of Vereinigte Stahlwerke (VSt), 1933.

Before VSt In 1933

Number In Number In
Production facilities of plants companies of plants groups

Blast-furnace plants 23 8 9 5
Siemens-Martin steel mills 20 8 8 6
Bar-and-profile iron mills 17 8 10 6
Strip-iron mills 7 5 3 3
Wire mills 7 4 2 2
Tube mills 13 6 6 4
Sheet mills 7 4 2 1
Hammer mills 8 6 4 3
Iron foundries 11 6 6 1
Steel foundries 10 6 4 4
Wire-rod mills 9 5 4 1
Tin-plate mills 3 3 3 1
Wheel-set mills 6 5 1 1
Fittings plants 3 3 3 1

Source: Thyssen Archive, VSt 1588, quoted in Wilfried Feldenkirchen, "Big Business in
Interwar Germany: Organizational Innovation at Vereinigte Stahlwerke, IG Farben, and
Siemens," Business History Review 61:425 (Autumn 1987).

raw materials, transportation, and markets. The other was the concentration
of production and the physical integration of processes within a single works,
or a few works in close proximity, to permit steady, high-level throughput at
minimum efficient scale.

Thus the works on the Rhine, with its cheap water transportation, concen­
trated on the production of exports and also of crude steel; and those in the
interior, where transportation costs were higher, produced higher-grade steel
and machinery and other finished products. The production of secondary prod­
ucts was concentrated in large integrated works with their own blast furnaces
and steel mills. Production of rails, which had been carried on in nine plants,
was placed in a single, modem, best-practice, integrated plant. The number of
wire-rod works was reduced from nine to four, with a central mill at Hamm
producing a major portion of the output. The plants making other types of wire
dropped from seven to two. Seven sheet mills were reduced to two, while
those producing tubes fell from thirteen to six. Of the six tube mills at least
four manufactured specialized tubing. 39 In addition, existing integrated works
were modernized. For example, the new facilities at the giant Thyssen works
at Hamborn increased output by 75% with no increase in its labor force. Fully
integrated works, wrote Brady in 1933,
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became the rule rather than the exception. Pure rolling mills, for example, are
practically non-existent. Steel plants are nearly always attached directly to iron
smelting works, and these in tum to coal mines, coking ovens, and, where possible
(Siegerland), to iron are extraction. And steel and rolling mills are usually combined
with pipe, wire, bar iron, special alloy, heavy machinery, and other special works.

As a result of reorganization and modernization, Brady further noted, VSt had
by 1930 "in large part carried through plans for closing down completely seven
smelting works, equipped with 19 blast furnaces, and 8 steel plants equipped
with 39 open-hearth furnaces." In addition, Wilfried Feldenkirchen records,
sixteen mining pits, eleven rolling mills, and one coke furnace had also been
shut down. 40 Mter 1930 the depression brought further closings-closings that
were carried out according to plans already instituted.

In 1933, as the German as well as the international economy began to
recover, the senior executives at VSt completed the administrative reorgani­
zations they had begun in 1926. The architect of the final plan, Heinrich Din­
kelbach, made de jure that which had already been achieved de facto by way of
improving the coordination of the flow of materials through the processes of
production and distribution and at the same time permitting top management
to monitor current operations more effectively and to allocate resources for
future activities more systematically. The major operating divisions were
regrouped along regional and product lines and were legally transformed into
either joint stock companies (AGs) or privately held limited-liability companies
(GmbHs) (see Figure 16). The coal-mining groups headquartered at Essen
became an AG. The Raw Materials Group at Dortmund became a GmbH. A
third subsidiary (Deutsche Eisenwerke) concentrated on the production of pig
iron and foundry products. Four more were the company's basic steel producers
in each of the major producing regions-one each for the Rhine and Siegerland
and two for the Ruhr. Three other subsidiaries produced secondary products­
tubes, wire rods, and wire hoops, respectively. Another manufactured rails and
railway equipment. There were a bridge-building subsidiary and also a ship­
building subsidiary. Two others produced different varieties of wires, screws,
and hardware. Another produced fine specialized steel. Still other subsid­
iaries-GmbHs-were new sales companies, which were structured, as might
be expected, along product lines. Those for primary products continued to have
their offices at the Dusseldorf headquarters. Those for secondary materials
such as wire, rods, and specialized steel were housed at the units manufacturing
their products and became the marketing arms of their production counterparts.

These twenty-six operating subsidiaries (twelve AGs, and fourteen
GmbHs) were administered by a corporate office which included general and staff
executives. The staff offices, though somewhat enlarged, remained much the
same as they had been before the final reorganization. The ten general execu­
tives who by then made up the VSt Vorstand concentrated on overall monitoring
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and resource allocation. In addition, the Vorstand remained responsible for, but
did not directly administer, the enterprises in which VSt held controlling shares.
The most important of these were Ruhrstahl, Deutsche Edelstahlwerke, and
Stahlunion-Export. 41

The completed structure was, in fact, quite similar to the one being put in
place about the same time at United States Steel following the death of its long­
tenured chief executive officer, Elbert Gary, though the circumstances and
timing of the reorganizations had little in common. 42 Although the two giants
had somewhat different product lines, their integrated subsidiaries manufac­
tured comparable products and were administered in comparable ways. But the
VSt corporate staff was larger than that at U.S. Steel, and sales for primary
products appear to have been more centralized.

One difference between the two was that there was less apparent banker
influence in the German company than in the American one. At U.S. Steel,
representatives of the investment-banking house of]. P. Morgan still dominated
the Finance Committee, whereas at VSt the overall Supervisory Board included
six bankers out of twenty-four members, and each of these represented a
different Grossbank. 43 These bankers were far outnumbered by industrialists.
And although no American was on the VSt board, Dillon, Read, which between
1926 and 1928 had underwritten about $100 million worth of loans for ration­
alization, must have had more influence than any single German financial insti­
tution. Another difference was that the rationalization carried out at VSt was
more sweeping and entailed more reshaping and rebuilding of physical facilities
than that which had occurred early in the century at U.S. Steel, and even than
that which was carried out there in the 1930s after Gary's death. The earlier
rationalization at U.S. Steel reflected only twenty or twenty-five years of com­
petitive growth, whereas the German company had to reshape the industry
after a half-century of such expansion.

After 1925 the leading steel companies that did not become part of VSt made
somewhat less sweeping reorganizations and rationalizations. Krupp, in the
manner of GHH and Klockner, readjusted pieces of its Konzem to assure a
better fit in production and distribution. GHH and Krupp borrowed $10 million
apiece in the United States for the initial financing of these changes. Hoesch
concentrated on remaining an efficient producer of primary and secondary steel
products, for it had never been an important maker of machinery and other
finished items. 44 Mannesmann, which lost less than the other steelmakers
because of the war, quickly regained its prewar market position. It concentrated
on reshaping its organization to assure its dominance in central and southeast
Europe. Its major non-German rival remained the British firm of Stewarts &
Lloyds, to which it sold its British subsidiary in 1935. 45

VSt and those five enterprises-Krupp, Hoesch, Mannesmann, GHH, and
Klockner-along with a smaller Konzem created by Friedrich Flick after 1925,
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completely dominated the German steel industry. Other makers of iron and
steel were relatively small satellites in which the larger firms often had stock
participations or agreements as to price, output, and markets. The most inde­
pendent of the smaller steel firms were Ilseder Hiitte and Buderus'sche Eisen­
werke, both strong, integrated regional companies. 46

In these ways the German steel industry acquired a structure that was strik­
ingly different from that of Britain but somewhat closer to that of the United
States. As in the United States there were one giant and several strong inde­
pendents, although the independents in the United States were more numerous
and less vertically integrated than those in Germany. There were two other
major differences between the German and American steel industries. The first
concerned the nature of interfirm relationships, and the second had to do with
the internal organization of the independents.

First, as soon as stabilization occurred and rationalization began, the German
steelmakers returned to using cartels to control price and output at home, and
they became the major participants in the International Steel Cartel formed in
1926. Nevertheless, as Robert Brady pointed out in 1933, the cartels and sales
syndicates covered "only certain specified types of materials and are usually
made for comparatively short periods. "47 Although price competition was tem­
porarily stabilized, the VSt and the independents jockeyed functionally and
strategically for market share at home and abroad, at least until Germany's
economy moved to a war footing in the mid-1930s. 48

Indeed, the industry remained loosely enough structured to permit the rise
of a new Konzem. Friedrich Flick, through a series of financial transactions­
both acquisitions and divestments-built an integrated multicorporate enter­
prise in eastern Germany whose major holdings included Eisenwerk Maximi­
lianshiitte (acquired from VSt), AG Charlottenhiitte, and Mitteldeutsche Stahl­
werke (VSt retained 25% of the shares of this firm). These enterprises
remained closely tied to the machinery companies in Upper Silesia that Flick
had acquired during the inflation period. 49

Second, the German independent steelmakers were organized differently
from those in the United States. Although Hoesch and Mannesmann remained
producers of primary and secondary steel products and in this way were quite
similar to the American independent steelmakers, the organization and activities
of Krupp, GHH, Klockner, and Flick were uniquely German. The rapid growth
of personal or family-controlled, multicorporate, vertically integrated Konzerne
reflected the unsettled years of crisis following Germany's defeat. As a defen­
sive strategy their owners and managers acquired machinery companies, ship­
builders, and other metal-using manufacturers. In Britain such integration
occurred primarily in shipbuilding, and there it was usually the shipbuilders that
acquired the steelworks. In the United States only United States Steel, tem­
porarily during World War I, and Bethlehem, because of the particular circum-
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stances of its birth in 1903, operated shipbuilding firms. Neither these nor any
other American steel company developed a strategy of acquiring machinery
makers. Furthermore, after the tum-of-the-century merger movement Amer­
ican machinery makers, with the exception of Henry Ford and possibly one or
two others, did not feel the need to have their own large steelworks.

The German steel Konzeme were family-controlled financial holding com­
panies whose operating enterprises were legally and administratively indepen­
dent of one another. These Konzeme had only the tiniest central or corporate
offices, nothing like those of Sienlens, Metallgesellschaft, or VSt. At the Haniel
family's GHH, its manager Paul Reusch instituted quarterly meetings of the
heads of the production units in 1921, primarily so that they could get to know
one another. But GHH had little in the way of other committees or other
coordinating devices. Reusch expected the corporations under his controlling
supervision to operate independently but to work together when the need
arose. "To march apart but to hit united" was his principle. 50 But GHH and the
other vertically integrated holding companies did develop a self-sufficiency that
permitted them to maintain successful arms-length negotiations with VSt and
other Konzeme. Their bargaining power permitted continuing competition for
market share through functional and strategic effectiveness.

It was this industry structure and its interfirm relationships that permitted
the German steel and machinery makers to rationalize and modernize their
industries during the interwar years in a way that proved impossible in Britain.
The interfirm cooperation that existed before the war became even stronger
during the postwar crises. The building of Konzeme, the formation of I. G. 's,
and then the industry-wide merger centralized strategic decision-making in a
way that was essential to large-scale rationalization. In Britain, by contrast,
where family members, other shareholders, and creditors continued to have a
say in the management of personally administered enterprises, such centrali­
zation rarely occurred. Those personally run, nonhierarchical firms developed
little organizational capability or organizational structure. Owners, managers,
and creditors were unable to reach the agreements within and between enter­
prises that were essential to obtain the funds and carry out the plans for mod­
ernization.

In Germany the steel companies had been managed since the 1880s through
hierarchies of salaried administrators. Experienced managers built the Kon­
zeme and carried out the industry-wide merger. VSt was formed by salaried
managers and administered almost wholly by them. At Hoesch, as at GHH and
Mannesmann, salaried managers ran the show. At the Krupp and Klockner
Konzeme, experienced family members had long administered their many
enterprises through hierarchical organizations. In these firms the managers
were able to devise, agree upon, and implement the complex plans so essential
in bringing their enterprises-and therefore the industry as a whole-up to its
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technological potential. Only at Mannesmann did the representatives of a
Grossbank (in this case the Deutsche Bank) continue to have a strong influence
on the Supervisory Board. These representatives, like the bankers on the
boards of the other leading steelmakers, worked closely with the managers to
arrange for the extensive funds required for reconstruction. Because the man­
agers' plans made sense to foreign investors in terms of increasing productivity
per worker and per unit of capital, and because they had been drawn up and
were to be carried out by experienced steelmakers, the Germans had little
difficulty in finding funds, primarily in the United States, to pay for these
changes. Thus where VSt was able to raise more than $100 million, the United
Steel Companies and other British steel firms had problems in raising $5 million
to rationalize and update facilities.

In 1930 the American funds dried up, but by that time the German industry
had been modernized. At that time, too, aggregate demand dropped off sharply
(far more sharply than it did in Britain), and the German works were saddled
with the cost of operating at far below minimum efficient scale. Nevertheless,
when demand increased, the German steel firms embodied much more efficient
organizational capabilities (physical facilities and human skills) than did the
British. Even with all the damage done in World War II, by the time the high
demand of the immediate postwar years had leveled off, the German industry
was much more healthy and more competitive than the British steel industry.

NONFERROUS METALS: THE RETURN OF METALLGESELLSCHAFT

In nonferrous metals, where the coming of electrolytic processes had brought
technological change that was more revolutionary than that in iron and steel,
where overall demand was smaller, where customers were less varied, and
hence where far fewer enterprises existed, the story of German recovery was
essentially that of a single firm, Metallgesellschaft. That enterprise not only
regained Germany's global place in copper and other nonferrous metals in which
it had previously excelled. It also was partly responsible for immediately making
the nation a major aluminum producer, even though before 1914 no aluminum
had been manufactured on its soil. Again the comparison with the British expe­
rience is striking.

The war created a challenge in aluminum. It did so because the initial German­
financed and German-managed aluminum enterprise had been built across the
border in Switzerland. After war broke out, Metallgesellschaft and Griesheim­
Elektron, the two German firms experienced in the electrolytic processing of
metals, established three small, essentially experimental aluminum-producing
works. 51 In 1916, when it was realized that the war would not be short, plans
were made to build a modem, state-of-the-art works at Lautawerk in the Lau­
sitz region, using brown coal as the energy source. The works were to be made
large enough to compete in postwar world markets. To finance construction
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Metallgesellschaft and Griesheim provided half the capital of a new company,
the Vereinigte Aluminium-Werke, and the German government provided the
other half. That new company immediately acquired the three small works that
had already been completed. As the Lautawerk plant came on stream in the
summer of 1918, construction was beginning on a second large works in
Bavaria, one that relied on the water power of the River Inn and was financed
largely by increasing the government's participation in the company.

In 1919 the Reichstag, then dominated by the Socialist and Catholic Center
parties, insisted that the German government take over the two large plants
that had been heavily financed by government funds. Vereinigte Aluminium­
Werke, the joint venture of Metallgesellschaft and Griesheim, was able to keep
and operate one of the small works, the one located at Bitterfeld. The other
two were shut down. Of much more importance, the state-owned aluminum
enterprise commissioned Metallgesellschaft to market all its output, thus
assuring the private company complete dominance in the German aluminum
industry. Mter stabilization, the Griesheim-Metallgesellschaft joint venture
enlarged the Bitterfeld works. (Griesheim continued to participate, although it
had just become part of 1. G. Farben.) In 1927 Metallgesellschaft joined with
Th. Goldschmidt AG, still the leading tin processor in Germany, and three
smaller firms to form Vereinigte Leichtmetallwerke to produce a variety of
fabricated aluminum products. 52

In copper Metallgesellschaft remained the largest German producer, con­
tinuing to control Norddeutsche Affinerie and then obtaining a participation with
AEG (a major copper user) and Otto Wolff (closely allied to VSt) in the second
largest producer, Mansfeld AG. For a time these three, in fact, controlled
Mansfeld. 53

In the meantime, Metallgesellschaft also regained its position as the one
powerful European member of the global copper oligopoly. It did so despite the
wartime loss of its recently built refinery at Hoboken in Belgium and its major
holdings in Britain, the United States, Latin America, and Australia. Its former
British subsidiary, which had been taken over by the British Metal Corporation
headed by Sir Cecil Budd, remained the leading copper-trading company in
Britain. 54 Although Metallgesellschaft's former American subsidiary, the Amer­
ican Metal Company, was expropriated by the U.S. Alien Property Custodian,
it was purchased by a consortium that included its former managers. It remained
a major player in world markets, maintaining close personal, though not legal
and administrative, ties with its former parent. Indeed, the four men who
consecutively held the offices of president and board chairman of American
Metal for forty years, from 1917 until 1957, were Berthold Hochschild, the
brother of the chairman of Metallgesellschaft's Vorstand in the 1880s who had
established the American company; L. Vogelstein, the German copper trader
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who with Hochschild obtained the controlling share of American Metal's stock
after the war; and Hochschild's two sons. 55

Mter stabilization Metallgesellschaft began a series of moves that permitted
it to regain its holdings from the British Metal Corporation by 1926 and to
participate in the founding of Copper Exporters, the American consortium
fonned under Webb-Pomerene legislation (see Chapter 4).56 Metallgesellschaft
quickly became the leading non-U.S. associate in Copper Exporters. At the
same time the Gennan company entered into a joint venture with British Metal;
and in 1929, through the fonnation of Amalgamated Metal, a holding company,
it further strengthened its influence over the British nonferrous metals indus­
tries. Meanwhile, in Gennany, Metallgesellschaft soon dominated the zinc,
nickel, lead, and silver trades, either by holding shares in, or acting as sales
agent for, the smaller producers.

In 1928 Metallgesellschaft further centralized its legal and administrative
structure. Since 1910 it had operated through two legal units-Metallgesell­
schaft, which was responsible for commercial activities, and Metallbank und
Metallurgische Gesellschaft, which was responsible for the industrial and finan­
cial activities. In 1928 the commercial activities were integrated into the indus­
trial organization, with the new consolidated company keeping the original
name, Metallgesellschaft. 57

To summarize, this German first mover in the modem European copper
industry was able to use its organizational capabilities to become very quickly
a world leader in aluminum, while also recapturing its leadership in copper and
other nonferrous metals. Again the capabilities established before World War
I, together with the inability of the British, French, and other European enter­
prises to develop such capabilities, permitted the Gennans to regain their
dominant position in Europe. At the same time, as the dominant firm in Ger­
many, Metallgesellschaft strengthened its control over smaller finns in all the
nonferrous metals, much as Siemens and AEG did over their satellite firms in
the electrical-equipment industry and as Continental and VGF did in rubber and
rayon, respectively.

Chemicals

In chemicals (Group 28; see Appendixes C.1-C.4) the massive post-stabiliza­
tion merger was even more all-encompassing than its counterpart in steel. The
creation of I.G. Farbenindustrie AG (I.G. Farben for short) not only consoli­
dated the makers of dyes and other coal-tar-based products; it also developed
close ties in the form of stock participations, joint ventures, selling companies,
I. G. 's, and cartels with the leaders of allied products-other organic chemicals
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(including pharmaceuticals), fertilizers, rayon, and explosives. As in nearly all
the other German industries, the basic changes came in 1925 and 1926.

THE FORMATION OF I.G. FARBEN

The creation of I. G. Farben, like that of VSt, was the culmination of proposals
initiated more than two decades earlier. Carl Duisberg of Bayer had proposed
a nationwide merger of the producers of organic chemicals in 1904, shortly
before Thyssen's call for a national steel trust. Duisberg's call, however, had a
more immediate effect than Thyssen's. It resulted in 1904 in the two alliances
which in 1916 were combined into that single industry-wide I. G. whose formal
name was the Interessengemeinschaft der deutschen Teerfarbenfabriken
(Community of Interest of the German Dye Works). This I.G. comprised not
only the seven leading dye makers (which were also producers of pharmaceu­
ticals and films), including the Big Three-Bayer, Hoechst, and BASF-but
also Griesheim-Elektron, the first mover in electrochemicals which had
pioneered in applying electrochemical techniques to the production of inter­
mediates and then dyes (see Chapter 12).

The formation and operation of I. G. Farben deserves to be described in some
detail. 1. G. Farben became Germany's most powerful industrial enterprise at
home and abroad. The merger and rationalization involved many more products
and indeed more industries than the merger in steel (VSt included only pro­
ducers of primary and secondary steel products, for the machinery-making
activities of the constituent companies were spun off), or than any other
German or European merger. Most important of all, the merger represented
the culmination of an extended process of industrial consolidation in a nation
where interfirm cooperation was legal and valued.

The I. G. Farben story provides a fitting conclusion to this study of the
evolving industrial enterprise in Germany, much as the Unilever history did for
Britain. Because I. G. Farben was more central to the development of the
German chemical industry than Unilever was to the British branded-packaged
trades, its story is even more closely related than Unilever's to those of the
other leaders in its industry. The following pages focus, therefore, on both the
giant firm and the chemical industry as a whole.

By the time stabilization finally came in 1924, the senior executives of the
member firms in the existing I. G. agreed that a more centralized effort was
needed if their enterprises were to strengthen their organizational capabilities
at home and so regain their prewar dominance abroad. Their losses from the
war and the peace treaty were extensive, though smaller than those of the
steel and electrical-machinery makers. Finishing works in Russia and France
had been lost, as had Bayer's American properties and Hoechst's smaller
investments in Britain. But because these firms exploited the economies of
scope extensively, they had made relatively few major investments abroad in
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plant and other facilities. Nor did they have holdings and raw materials in the
lost territories comparable to those of the iron and steel companies. Neverthe­
l~ss, the Treaty of Versailles forced the chemical manufacturers to tum over
half of their existing stocks of dyes, pharmaceuticals, and intermediaries to the
Allied Reparations Commission, to sell a quarter of their current output to that
commission at prices set by the commission, and to deliver annually 30,000
tons of sulfate of ammonia to France. 58 During the years of crisis they continued
to lose markets, so that whereas in 1913 Germany accounted for 28.5% of total
chemical products exported, by 1925 the figure had dropped to 23.0%. In the
same period U.S. exports rose from 9.7% to 16.0% of the total, and those of
France from 9.7% to 13.2%. Britain's share, even in these years of opportunity,
dropped from 15.6% to 13.6%. 59

As might have been expected, the initial push for reorganization as the
economy stabilized came from Carl Duisberg, still the senior executive at
Bayer. In the summer of 1924 he prepared a proposal and circulated it for
consideration at the October meeting of the General Council of the existing
I.G. In the discussions that had led to the 1916 I.G., Duisberg had pointed out
that one inherent weakness of such an I. G. was its inability to consolidate sales
forces, to rationalize production, and to change the production mix of the various
giant works. This was not only because the firms within the I.G. remained
independent legal and administrative entities, but also because they could with­
draw from the I.G. at will. 60 Nevertheless, in 1924 the managers of most of
these long-established, highly successful German enterprises still held back
from losing their historical identities through merger. Therefore Duisberg, sup­
ported by the representatives of Hoechst, proposed the formation of a man­
agement company to act for the eight companies in the existing I.G. in the
reorganization and management of their personnel and facilities. 61

Carl Bosch, the senior director at BASF, argued strongly against the Bayer­
Hoechst proposal, calling instead for a complete fusion. Bosch, who with Fritz
Haber had invented and perfected the first high-pressure ammonia-synthesis
process, had in 1919 made an extended visit to the United States. This view
of American industry had convinced him that nothing short of merger could
create the organization required to carry through the necessary rationalization
and restructuring of the German chemical industry. Duisberg quickly agreed,
and others were soon won over. At its November 1924 meeting the I.G.'s
General Council decided to transform the existing I.G. into an AG and then,
after legal consolidation, to centralize its administration and rationalize its per­
sonnel and facilities.

At that November meeting Duisberg outlined a plan to carry out the fusion
and to create the more centralized structure. To avoid taxes on merger, the
shareholders of the constituent companies would exchange their shares for
those of BASF. That firm would greatly increase its capitalization, tum over
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the new shares to the eight companies, and finally change its corporate name
to I.G. Farbenindustrie AG. The existing companies could keep their names in
correspondence and trademarks and in carrying on internal activities. The head­
quarters of the new fused enterprise would be in Frankfurt. All members of the
existing Supervisory Boards and Vorstande of the eight constituent firms would
become members of the Supervisory Board and the Vorstand of I. G. Farben.
Each of these two boards would then select a small, full-time committee of
members to act for it in governing the new enterprise. 62

Because the legal arrangements were complex and required the final approval
of the stockholders of the eight constituent companies, the Council realized
that it could be a year before I.G. Farben became a legal entity. To cover this
transition period Duisberg proposed the formation of an "overpass delegation,"
or transition committee, selected from the existing I. G. 's General Council, to
have responsibility for the affairs of the existing I. G. and to begin setting up
the administrative structure for the consolidated enterprise. This committee
would differ from the current I. G. 's General Council in that it would be an
executive body (not a legislative body), making decisions acting directly rather
than through its members.

Duisberg then went on to propose an organizational structure for the merged
enterprise. The management of the production facilities of the eight constituent
firms was to be placed in four regional Operating (or Plant) Communities, "no
matter to which firm they belonged." Each community was to have its own
board of directors, "with extensive self-government under the supervision of
one headquarters. "63 The administration of marketing and distribution activities
was to be placed in five Sales Communities classified by products. The existing
I. G. 's Commercial Committee and its many product subcommittees would con­
tinue to coordinate the sales for the several communities. So, too, the long­
established Technical Committee and its subcommittees would continue to
coordinate production, purchasing, and research and development. Duisberg
urged that the new Operating and Sales Communities be set up as quickly as
possible. This organization plan, outlined by Carl Duisberg of Bayer in his
memorandum of November 8, 1924, did become the basic organizational struc­
ture of I. G. Farben for the more than twenty years of its existence, but only
after months of debate and negotiations.

At that November meeting, BASF's Bosch, who was thirteen years younger
than Duisberg, challenged Duisberg on several points. He stressed, even more
than Duisberg had in his memorandum, the need to move slowly so as not to
undermine proven arrangements and capabilities. He considered the proposal
to create Operating and Sales Communities too radical. He was also disturbed
by Duisberg's attempt to spell out an organizational plan in detail before the
merger was completed. What counted, Bosch insisted, was the selection of the
most qualified managers. Appoint the right people and the necessary organi-
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zation would follow. For Bosch, "our most valuable resources" are "the rela­
tively few persons who lead and develop in our plants. " He continued, "In other
words: organization is the best possible allocation of the current management
force. "64 (Interestingly, a similar debate on the relationship of men and orga­
nization had occurred a short time before at Du Pont, with Pierre du Pont
arguing that the selection of men should come before the redesigning of the
organization, and Harry Haskell, the senior vice-president, arguing for first
laying out the new structure and then selecting the executives to fill it.)

According to the General Council's rules, its chairmanship rotated. After the
November 1924 meeting it was BASF's tum to be in the chair. Therefore
Bosch, the new chairman, took over the implementation of what the previous
chairman, Duisberg, had proposed. By then Bosch appears to have accepted
Duisberg's plans for the Operating and Sales Communities. But now he wanted
to concentrate executive power. He agreed with Duisberg on his proposal to
form two small committees-the "Governing Board" of the large Supervisory
Board and a "Working Committee" of the Vorstand-to govern the coming
merger. He also agreed that, under the supervision of the two new senior
committees, the existing committees of the old I.G., of which the Technical
and the Commercial were the most important, would continue to carry out their
coordinating functions.

In a memorandum of February 24, 1925, however, Bosch argued that the
Governing Board should have minimal power-only that required by law. He
insisted that it should not be expected to work closely with the small Working
Committee of the Vorstand. Its members should not even be permitted to
attend the Working Committee's meetings as nonvoting participants. The
Working Committee must provide "the real management" of the enterprise,
"as far as no laws hinder it. "65 In addition, it should be as small as possible.
Without such concentrated executive control Bosch feared that the weakness
of the existing I. G. 's form of governance would not be overcome. Only a pow­
erful executive board at the center could control and direct long-established
operating units. He then listed the broad executive powers that the proposed
Working Committee should be given. In this same memorandum Bosch urged
that the name of the consolidated enterprise be changed from I.G. Farbenin­
dustrie to Verein deutscher Teerfarbenfabriken (Union of German Dye Works),
or something comparable. The enterprise, after all, was an Aktiengesellschaft,
or AG, not an I.G. Moreover, such a name might be useful in recapturing
markets where the names of the individual firms remained well known, whereas
the term "I. G." smacked of cartelization and aggressive marketing.

While Duisberg was less concerned about the name, he argued strongly for
giving the Governing Board a significant role. He appears to have been sup­
ported by several senior managers of the constituent companies. Even though
Bosch had urged that the senior executives be given full authority to meet their
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responsibilities, they themselves must have feared that such centralization
would jeopardize their control over activities they had long managed. In the
continuing discussion during the winter and spring of 1925, both Bosch and
Duisberg argued that their goal was "decentralized centralism," and each said
that the other's plan had elements of the "autocratic."

Agreement was not reached until October 2, 1925, when all the members of
the Supervisory Boards and Vorstande of the eight companies finally signed the
merger agreement. That final agreement was closer to the position of Duisberg
than of Bosch. The name was to be I. G. Farbenindustrie AG. The agreement
established, as Duisberg had originally proposed, four regional Operating Com­
munities or Departments (the terms Betriebsabteilungen and Betriebsgemein­
schaften were used interchangeably), and five Sales Communities. By the terms
of the agreement each Operating Community "shall manage its own work as far
as possible under supervision of a central office, shall control its own and com­
pete with other Operating Communities in ideal competition (idealem Wett­
bewerb). "66 This was Duisberg's concept of decentralization, which fitted closely
with his often expressed views of the value of such internal competition as a
means of promoting efficiency in a near monopoly. Duisberg also achieved his
goal of giving the Governing Board, which he was to chair, significant power.
Besides overall supervision and control, it had the final say on the selection of
senior personnel and the authorization of all capital expenditures of more than
RM 100,000. Its members could participate, but not vote, in the meetings of
the Working Committee and the meetings of other major committees.

The Working Committee, which Bosch was to chair, was to make and imple­
ment the critical decisions. Although Bosch did not get all he wanted, its broad
but specifically enumerated powers followed closely in order and in substance
the Bosch memorandum of February 24. They comprised the determination of
capital expenditures "including participation in other enterprises, " plant closings
and reshapings, other reorganization matters, "conventions, cartels and syn­
dicates," all labor concerns, recruiting and promotion of all managers with
salaries of RM 10,000 and over, and all financial matters including dividend
payments (which required final authorization by the Governing Board).67 The
long-established Technical, Commercial, and Financial Committees and the
smaller functional committees of the existing I. G. would continue to coordinate
the flow of goods through the Operating and Sales Communities. They would
also continue to monitor these units, and on the basis of such coordinating and
monitoring would provide the Working Committee with advice and suggestions
on long-term strategies and the allocation of resources to carry them out. Of
these committees the Finance Committee of only four members was expected
to playa major role.

By the end of 1925 the huge corporation I. G. Farbenindustrie was a reality.
The shareholders of the constituent companies had given their approval of the
merger. The members of the two senior boards had been decided upon. So too
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had the members of the Technical and Commercial Committees and of the more
specialized, functional, coordinating committees-including those for pur­
chasing (EK), social and labor relations (Seko), legal and patents (Juko), traffic
(Veko), and production (Fako). Since each of these committees had been part
of the old I.G., each had its own full-time Buro or staff, housed in either
Frankfurt, Ludwigshafen, Leverkusen, or Berlin. 68 In December 1925 the Cen­
tral Accounting Department was established in Frankfurt, and Central Finance
was set up a little later in Berlin.

By then the Operating (Plant) Communities had been formed. They were
Upper Rhine, Middle Rhine, Lower Rhine, and Middle Germany. So too had
the five Sales Communities: (1) nitrogen, (2) dyes and other dye by-products,
(3) inorganic chemicals and inorganic intermediates, (4) pharmaceuticals and
veterinary products, and (5) photographic products.

The new structure was essentially a compromise in which all agreed that the
goal of the merger should be to bind together more effectively the existing
administrative offices and committees. Almost no new offices were created.
The senior executives on the two top boards, particularly the Working Com­
mittee, and also the members of the more specialized, functional committees,
continued to carry out the administrative tasks they had had in the pre-merger
I. G. Some continued to manage the same giant works as they had before 1925,
works which became centers of the new Operating Communities. Other mem­
bers of the senior committee, continuing as the sales chiefs of the leading
companies, became the senior executives of the new Sales Communities. Cer­
tain members of the Working Committee carried on as chairmen or members
of the long-established Technical and Commercial Committees (Figure 17).

RATIONALIZATION AT I.G. FARBEN

The rationalization that came on the heels of the restructuring, while impres­
sive, was no more radical than the restructuring. It was far less drastic than
the one that was to get under way in 1926 at the steel firm VSt or, for that
matter, than those that had been carried out by Siemens and AEG early in the
century. One reason, of course, was that in the German chemical industry there
was less need to replace outmoded equipment and outmoded skills. The com­
panies coming into the merger had been able to maintain their facilities and the
skills of their personnel at close to the state-of-the-art level. The Germans still
led the way in most industrial chemicals. Rationalization, therefore, was marked
less by the massive closing down of old works, the reshaping of other works,
and the building of new ones than occurred in iron and steel. More often it took
the form of changing the product mix and concentrating products in plants best
suited for their manufacture.

Dyestuff production ceased at Elberfeld (the smaller of Bayer's two facto­
ries), at the Weiler-ter Meer works at Uerdingen, at the Kalle works at Bie­
brich, and at the Griesheim works. Vat dyes were concentrated at Hoechst.
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The Leverkusen works of Bayer (the center of the Lower Rhine Operating
Community) increased its dye output by more than 25%. BASF gained a little
in dye output and Hoechst lost a little. Because Duisberg, like William Lever,
was strongly committed to internal competition as an essential spur to effi­
ciency, dye production was not further concentrated. In this rationalization the
number of dyes produced was sharply cut. From 1927-28 to 1932 the number
decreased from 33,000 (marketed under 55,000 brand names) to 6,000. Uer­
dingen became a supplier of bulk intermediate chemicals, while the Kalle works
began to make a new product, cellophane. Hoechst (the headquarters of the
Middle Rhine Operating Community) remained the leading producer of phar­
maceuticals, with Leverkusen handling the rest. Besides producing vat dyes,
Hoechst took over the production of all chemicals made from acetylene,
including a new product, polyvinyl acetate. BASF (center of the Upper Rhine
Operating Community) continued to produce intermediates, dyes, and closely
related organic chemicals at its Ludwigshafen works. But its primary activity
soon became the manufacture of synthetic ammonia and of nitrogenous fertil­
izers at the adjoining Oppau works and at the Leuna works to the west of Leipzig.
Between 1926 and 1928 those works expanded their annual output of nitrogen
from 350,000 to 650,000 tons. The Griesheim works at Bitterfeld (headquar­
ters of the Middle Germany Operating Community) concentrated on light
metals, particularly magnesium, and also, as its joint venture with Metallge­
sellschaft, on aluminum. AGFA, the headquarters of what became the Berlin
Operating Community (making five in all), carried out the production of photo­
graphic film and took over the management of the production and distribution
of photographic products, including paper produced at Leverkusen and cameras
made in Munich. Another member of that community, K61n-Rottweil, purchased
in 1926 (see Chapter 13), produced all three types of rayon, though not in large
volume until the mid-1930s. 69

Rationalization of the same sort took place in research. Again the aim was
not to make radical changes in existing arrangements. The Operating Com­
munities had their own Central Laboratories and some specialized laboratories
as well. At Leverkusen, the Central Laboratory for the Lower Rhine Commu­
nity naturally concentrated on dyes. Also located at Leverkusen were the spe­
cialized Color Laboratory, the Moth Laboratory (for developing mothproof
clothing as well as insecticides), and the Rubber Laboratory, where much work
was done in the 1930s on synthetic rubber. At Hoechst, research concentrated
on pharmaceuticals, but the Central Laboratory for the Middle Rhine Commu­
nity continued to focus also on vat dyes. Another laboratory did research on
acetylene. At Ludwigshafen, location of the major producer of intermediates in
the earlier I.G., the Central Laboratory for the Upper Rhine Community
devoted its attention to the development of synthetic intermediates, such as
resins, styrene, and ethylene, while the laboratory at nearby Oppau focused
on high-pressure synthesis. 70
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In this way the major laboratories in the major works continued to concen­
trate on much the same product areas as they had before the merger, and
indeed, since their beginnings in the late nineteenth century. As E. K. Bolton,
the senior Du Pont research executive, was told on a visit to Germany in 1936:
"In order to preserve the traditions of each laboratory in the different fields of
work there appears to be some overlapping, but Dr. ter Meer feels that it is
relatively unimportant and that above all he wishes to preserve, as far as fea­
sible, the traditions of each research laboratory. "71 Bolton also reported that
there appeared to be relatively little fundamental research carried out at I. G.
Farben. It had no central corporate laboratory where such research was con­
centrated, as it was at Du Pont.

In sales, rationalization moved more slowly but along the same lines as in
research and production. The sales forces of the constituent companies were
quickly consolidated, permitting a reduction of major sales agencies from ninety­
one to forty-five. Fertilizers and other nitrogen products continued to be sold
through the government-sponsored, nonprofit Nitrogen Syndicate, formed in
1919. After gasoline began to be produced synthetically in 1927, the new
product was marketed through Deutsche Gasolin, in which I.G. Farben held a
45% interest, while Standard Oil's DAPG held 25% and Royal Dutch-Shell was
the other major participant. The marketing of coal continued to be carried out
by the Mining Department, which processed as well as mined. (I.G. Farben
had acquired the coal mines of Rheinstahl at the formation of VSt.) All photo­
graphic business (film, paper, and cameras) came under AGFA, which also sold
rayon and aromatic products made in nearby factories in the Berlin area. Dyes,
organic intermediates, and phannaceuticals-1. G. Farben's primary products­
continued to be marketed from much the same offices as they had been before
the fusion-those in Leverkusen, Frankfurt, and Ludwigshafen. They were
sold through regional agencies in Gennany and through country bureaus abroad.
The difference was that the Commercial Committee and its superior, the
Working Committee, had the administrative power to implement policy and
operating decisions quickly. In the consolidation of sales, as of production and
research, the senior managers of this huge merger were careful to build on the
highly developed organizational capabilities of the constituent enterprises. 72

Recovery abroad followed reorganization at home. The regaining of markets
in the United States provides a good example. In July 1925, even before the
arrangements for the merger were completed, the "transition committee" of
the existing I. G. incorporated the General Dyestuffs Corporation to market all
of its products (dyes and all its other goods) in the United States. By 1928 I. G.
Farben had acquired from Grasselli Dyestuffs Company not only the dye-making
section of the former Bayer works in Rensselaer, New York, which Grasselli
had purchased from the U.S. Alien Property Custodian, but also Grasselli's
new dye works at Linden, New Jersey. These two dye plants were reincor­
porated as the General Aniline & Film Company (GAF). In addition, I. G. Farben
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acquired in 1926 a 50% interest in Winthrop Chemical, a subsidiary of Sterling
Drug. (Sterling Drug was the company that had purchased the phannaceutical­
producing section of Bayer's Rensselaer works at auction from the U.S. Alien
Property Custodian.) Winthrop then sold pharmaceuticals made by both Sterling
and I.G. Farben to physicians and hospitals directly. By 1929 the General
Dyestuffs Corporation, selling the products of General Aniline and the dyes
produced by I. G. Farben in Germany, was already the leading marketer of dyes
in the United States. As late as 1939 General Dyestuffs still outsold its com­
petitors-having 26.3% of the market, based on the value of sales, compared
with Du Pont's 25.5%, Allied Chemical's subsidiary National Aniline's 15.9%,
and the Swiss I. G. 's subsidiary's 14.9%.73

In 1928 I. G. Farben purchased Ansco, a small enterprise that was attempting
to challenge the American first mover in photographic equipment, Eastman
Kodak, on the basis of a successful patent suit. As a historian of the American
photographic industry has noted, this acquisition "brought to Ansco engineering
and production talent, capital and access to its [I. G. Farben's] all-important
scientific and technical research facilities in Gennany. "74 Thus, by acquiring
Ansco, renamed Agfa-Ansco, I.G. Farben provided a small American patent
holder with the organizational capabilities necessary to become Eastman
Kodak's first successful challenger in the American market.

In 1929 the American I.G. Chemical Corporation was formed to hold secu­
rities of the three new companies, namely, General Aniline, General Dyestuffs,
and Agfa-Ansco. 75 The American I. G. was, in tum, controlled by the Interna­
tional Corporation for Chemical Engineering (ICCE) in Basel, Switzerland.
Fonned in 1928, that Swiss company also controlled I. G. Farben's holdings in
Latin America and Europe. Of these, the 25% share of Norsk Hydro which I. G.
Farben had received in 1927 in return for the use of the Haber-Bosch process
and the necessary know-how to use it, was probably the most important.

By 1929 the new sales organization at I.G. Farben had made advances in
Europe and Asia that matched its achievements in North and South America,
although it was more successful in dyes and films than in pharmaceuticals.
William Reader had documented this recovery in the British Empire. Verena
Schr6ter has done the same for I.G. Farben's success in eastern Europe.
Reader has noted that although in 1929 American, French, and British manu­
facturers were holding their own in their domestic markets, the Swiss I. G.,
consisting of Sandoz, Ciba, and Geigy, was "the only effective competitor, in
world markets, of I. G. Farbenindustrie. "76

I.G. FARBEN'S CHANGING STRUCTURE: FAILURE TO ACHIEVE OVERALL
CONTROL

The completion of the rationalization of production and the drive to regain world
markets brought an increasing demand for closer coordination between pro­
duction and distribution and a greater centralization of control at the top. As
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early as February 1927, Dr. Hans Kuhne, a young and rising member of the
Working Committee (he would head the Leverkusen operations by the end of
the 1930s), urged Bosch to centralize marketing and distribution of the major
lines of products-dyes, pharmaceuticals, organic and inorganic chemicals-in
Frankfurt. Kuhne further proposed that for each major product line "a chemist, "
that is, a product manager, should work closely with a commercial executive in
adjoining offices in Frankfurt. The commercial executive would set sales policies
and distribution arrangements for the several products in the major product
line; and the product manager would coordinate the development of these
products and their distribution to the marketing organization. Neither would be
directly involved in day-to-day operations. Production would remain the respon­
sibility of the Operating Communities, and distribution that of the Sales Com­
munities. Besides coordinating product flow, the two managers should "review
at least twice weekly their whole world-wide business."

In addition Kuhne urged, as Bosch had done earlier, that the overall manage­
ment of I.G. Farben be placed in the hands of a small central board (Zentraldi­
rektorium) made up of representatives of the Operating and Sales Communities
with "dictatorial authority and responsibility over the operating units." He fur­
ther proposed that all the heads of Operating and Sales Communities should
also have their offices at the Frankfurt headquarters. Working there with the
other senior executives, they would "create new ideas and transfer them to
the operating departments. "77

Action came slowly on Kuhne's proposals to integrate and coordinate distri­
bution more effectively with production and to create an overall corporate office
in Frankfurt. In 1929 the Working Committee did centralize sales of dyes and
of inorganic and organic chemicals at Leverkusen and sales of pharmaceuticals
at Frankfurt. Each of these offices was given its own accounting, statistical,
and legal bureaus. Then came the formation of three Hauptgruppen (Chief
Groups-the Sparte in Figure 17), which included a new set of product man­
agers. Despite Kuhne's proposal no comparable set of commercial managers
was appointed. Instead, in the new Hauptgruppen the heads of the Sales Com­
munities (their number was increased from five to seven) continued to be the
senior commercial executives. The most important of these, Hauptgruppe II,
handled the enterprise's central product lines, including chemicals, dyes, and
pharmaceuticals. It also had the overall supervision and coordination of newer
products that were not yet bringing in significant income, such as pesticides,
detergents, finishes, cellophane, and compressed gases. Hauptgruppe I con­
centrated on high-pressure chemistry, which produced nitrogen and synthetic
gasoline. It was also responsible for I. G. Farben's coal mines. Hauptgruppe III,
with headquarters in Berlin, included photographic supplies, rayon, explosives,
and aromatics. 78

Finally in spring of 1930, Bosch's arguments of 1925 and Kuhne's of 1927 for
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strengthening overall control were heeded. Possibly the severe impact of the
depression on industrial markets permitted Bosch to get his way at last. At that
time the Working Committee agreed to drop Duisberg's policy of having some
of the same products made in different plants to encourage internal competition.
It apparently had become too expensive. 79 In September 1931 a directive issued
from the Working Committee's staff office defined the seven-member Central
Committee (Zentral-Ausschuss) of the existing Working Committee with Bosch
as chairman (Figure 18). The directive was short and to the point. The new
committee's powers were general, not specific. It was to be "the highest organ
of real management [eigentlichen Geschiiftsfuhrung]. The orders of the Central
Committee are binding on all Divisions [Sparten, as Hauptgruppen were
renamed], Operations [Betriebe] and Committees [Kommissionen]. "80 The new
Central Committee had an extensive staff working in its offices in Frankfurt.

The duties of the existing major committees were redefined to carry out the
intent of the directive. Those of the Governing Board, consisting of about
eleven members of the Supervisory Board (which itself was reduced to twenty­
eight members) became only those absolutely required by law, exactly as Bosch
had proposed in 1925. Those of the existing top committees-the Working
Committee (whose name was changed shortly to the Executive Committee),
the Technical Committee, the Commercial Committee, and the Finance Com­
mittee, were only advisory: "to review and resolve issues" for I.G. Farben as
a whole and to recommend action to the Central Committee. 81 The new Central
Committee received directly the detailed accounting and financial reports com­
piled by the central finance office. These had previously .gone to the Finance
Committee for action, but that committee was now to receive them for infor­
mation only.82 Although this reorganization explicitly centralized authority and
responsibility, it still was not followed by the establishment of a corporate
headquarters at Frankfurt. The senior executives of the major plants (who also
headed the Operating Communities), the leading marketers (who headed the
Sales Communities), the product managers (most of whom were on the new
Central Committee or other senior committees), and the heads of many staff
departments continued to live and have their offices in Leverkusen, Frankfurt,
Ludwigshafen, Bitterfeld, or Berlin.

Nor were many changes made at the operating level (Figure 17). Although
the Hauptgruppen were renamed Sparten, their functions remained unchanged.
Bosch and others did consider further centralization in the marketing of chem­
icals-along product rather than regional lines. But they agreed that the money
saved in reduction of personnel would in no way counterbalance the loss of
organizational experience, particularly in the handling of the vast numbers of
conventions and other price, production, fabricating, and patent agreements.
So within Sparte II, marketing policies continued to be determined by the heads
of the Sales Communities and the product managers, while the day-to-day
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Prof. Dr. Carl Bosch: (Ludwigshafen)
- Central Committee (chairman)
- Working Committee of the Vorstand (chairman)
- Finance Committee
- Technical Committee (chairman)
- Commercial Committee
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Dr. Hermann Schmitz: (Ludwigshafen)
- Central Committee (vice-chairman)
- Working Committee of the Vorstand
- Technical Committee
- Finance Committee
- Commercial Committee (chairman)
- Director of Central Financial Management and Central Bookkeeping

Prof. Dr. Paul Duden: (Frankfurt am Main)
- Central Committee
- Working Committee of the Vorstand
- Technical Committee
- Director of the Joint Operations - Middle Rhine
- Senior Manager - Hoechst

Director Dr. Wilhelm Gaus: (Ludwigshafen)
- Central Committee
- Working Committee of the Vorstand
- Technical Committee
- Director of the Joint Operations - Upper Rhine
- Senior Manager - Ludwigshafen works

Director Dr. Karl Krekeler: (Leverkusen)
- Central Committee
- Working Committee of the Vorstand
- Director of the Joint Operations - Lower Rhine
- Deputy Manager - Leverkusen (C. Duisberg, Senior Manager)

Director Dr. Georg von Schnitzler: (Frankfurt am Main)
- Central Committee
- Working Committee of the Vorstand
- Technical Committee
- Commercial Committee
- Dyes Sales Committee (director)

Prof. Erwin Selck: (Frankfurt am Main)
- Central Committee
- Working Committee of the Vorstand
- Technical Committee
- Commercial Committee

Figure 18. Operating responsibilities of the members of the Central Committee of I. G.
Farben after 1930. Compiled from sources at Bayer Archives, Leverkusen.
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coordination of flows of individual products was carried out by product commit­
tees, the major ones having been in existence since 1916. 83

The only important change at the operating level was one that shortly fol­
lowed the 1930 reorganization. That was the abolishing of committees for the
coordinating of minor functional activities. Instead, their staffs or Buros
(renamed Zentratstellen) became responsible for such coordination throughout
the enterprise. In Berlin were housed the Zentralstellen for purChasing, legal
affairs and patents, economic policy and statistical, foreign and governmental
relations, personnel, housekeeping arrangements, and finance. 84 In Frankfurt
were located those for engineering, social and labor relations, central
accounting, insurance and taxes. Ludwigshafen housed those for traffic and
contracts. Of all these, Central Finance in Berlin was probably the most impor­
tant. It handled payments of wages and of suppliers, as well as providing short­
term working capital and long-term investment capital. From the start it worked
closely with the Deutsche Landerbank, which I.G. Farben soon owned and
operated as its in-house bank.

The minor organizational adjustments that occurred after 1931 reflected
changes in top personnel and in German military mobilization. In 1935, on
Duisberg's death, Bosch took his place as chairman of the Governing Board,
and Hermann Schmitz, who had long managed I.G. Farben's complex financial
affairs, became chairman of the Vorstand. Bosch, however, continued to attend
meetings of the Central Committee and, after 1937, of the Vorstand. In that
year the Vorstand was reduced to twenty-one members, the Executive Com­
mittee was abolished, and the Central Committee of the new Vorstand handled
only special finance and personnel matters. 85

In 1937, too, despite opposition within the enterprise, the Nazification of
I.G. Farben's senior management began. Jewish members began to be expelled
and other senior members joined the Nazi party. 86 Even before that date small
organizational changes had been made to meet the demands of the expanding
German war machine. 87

In the early 1930s, before German industry was called on to build a self­
sufficient military state, I. G. Farben was moving toward a multidivisional
structure. The Sparten (originally the Hauptgruppen) were embryonic product
divisions, and the Central Committee was an embryonic central or corporate
decision-making body. As yet, however, the functions of both the operating and
the top management of this huge enterprise continued to be carried out by the
same executives, who managed through committee. And I. G. Farben was huge.
In terms of its assets of RM 2,090 million ($520 million) in 1929, it was the
largest industrial enterprise in Germany; and with 114,185 workers it was
second only to VSt in employment. Its assets were somewhat below the $617.6
million of the largest American chemical company, Du Pont, but only because
Du Pont's assets included its large investment in General Motors (over a
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quarter of the shares outstanding), and it employed four times Du Pont's work
force. Committees remained responsible for coordination of product flow, the
monitoring of current operations, the planning of strategy, and the allocating of
resources for future production and distribution.

At I. G. Farben, top management remained intimately involved in day-to-day
operations. Some members of the Working Committee-and then, after 1930,
of the smaller, all-powerful Central Committee-also served as chairmen or
members of the Technical, Commercial, and Finance Committees and of the
major production, research, and marketing committees for the different product
lines. Still others headed the Operating and Sales Communities and were the
product managers in the Sparten. The operating responsibilities of the members
of the small, all-powerful Central Committee in the early 1930s were unusually
varied and time-consuming (Figure 18). In addition, the members of the Central
Committee participated in negotiating major international agreements far more
than did the senior executives at Du Pont or ICI. 88 Moreover, these senior
executives worked and lived in different cities. The staffs of the senior com­
mittees, the offices of the heads of the Operating and Sales Communities, and
those of the product managers were also in different locations. The scheduling
of meetings must have been a complex task, to say the least.

The staffs of the committees and the functional staff officers were large,
specialized, and well trained. The information the senior managers received at
their many meetings was probably as accurate and detailed as the information
produced at that time by staff offices in any industrial enterprise in the world.
Yet, given the number of meetings that the senior executives had to attend in
different places, they had little time to absorb and evaluate the massive data
they received for long-term strategic planning. Instead, they continued to use
the data more for short-term decisions concerning the day-to-day production
and distribution activities in which they were so intimately involved. Unlike Du
Pont, they had no corporate or general office where general executives, largely
free from operating duties, concentrated on monitoring performance; on allo­
cating resources on the basis of that monitoring and of their own understanding
of economic, technological, market, and political considerations; and then on
defining and implementing long-term strategies.

These differences clearly reflected I. G. Farben's own particular history. Its
organization had evolved in a very different way from those of large American
and British industrial combinations, proceeding as it had from two alliances in
1904 and to a single I. G. in 1916 and then to a merger in 1925. In no other
merger at home or abroad had the constituent firms worked so closely together
for so many years before the final consolidation. This is why Duisberg and
Bosch agreed on the need to avoid radical changes, and why in the pre-merger
discussion so little was said about organization qua organization. 89 Instead,
discussion focused on practical ways to create overall supervision and control
in order to make more effective use of existing facilities and skills. The Duis-



Recovery in the Great Industries 579

berg-Bosch debate was over the methods to be used to assure quicker
responses to changing technologies and markets without constraining existing
capabilities in production and distribution. Because the constituent firms already
had long-established organizational means to coordinate activities, there was
less need to create a corporate office to coordinate, monitor, and allocate
resources for the enterprise as a whole-a need acutely felt by the American
mergers, which, as was the case with Allied Chemical and Union Carbide,
brought together long-established companies producing different but comple­
mentary lines. Finally, because the senior managers at I.G. Farben had so
effectively exploited the economies of scope, and so for years had been more
diversified than American chemical and machinery companies, they were not
faced with the challenges that forced Du Pont, Hercules Powder, Monsanto
Chemical, Westinghouse, International Harvester, and others to restructure
their organizations when production moved from a single line to several lines
of products for several different markets.

Despite all their efforts, two of Germany's most forceful industrial managers,
Carl Duisberg and Carl Bosch, were unable to transform a merger based on
two decades of uniquely German interfirm cooperation into a coherent whole.
They were unable to achieve what D'Arcy Cooper was finally able to bring
about at Unilever-a uniquely British federation of personally managed com­
panies. They were unable either to create a set of divisions based on product
markets, or to build a single corporate office where senior managers could
devote their whole attention to essential top-management functions. Once
Bosch left the Vorstand in 1935 to chair the Supervisory Board, and Hermann
Schmitz had firmly established himself as the Vorstand's chairman, top-level
control began to disintegrate. Soon Schmitz's Vorstand no longer governed
effectively. As Peter Hayes noted in his study of I.G. Farben during the Nazi
era:

Whether in committee or as a whole, they [the senior executives] assembled less
to deliberate on common policy than to inform one another, to the degree that each
saw fit, about their highly specialized fields and to answer questions. Still less did
they familiarize their colleagues with the operations and finances of the subsidiaries
to whose boards they were assigned. The members lacked the time or inclination
to meddle in one another's bailiwicks; where their concerns overlapped, they
reached agreement privately or in some lower-level committee. Consequently
Vorstand meetings seldom lasted longer than four hours, formal votes were almost
never taken, and the participants nearly always ratified the course of action that
had worked its way on to the agenda. After 1938, each member saw only that
portion of the minutes and I. G. 's balance sheets related to his sphere of operations.

For these executives the information provided by their staffs was used to make
decisions about their own particular operations and not about the enterprise as
a whole. The information they received at a particular meeting was only relevant
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to the operational issue at hand. The corporate appraisals of operating perfor­
mance and the long-term financial and strategic planning that Bosch had hoped
for no longer existed. In the words of its managers it became increasingly
governed on "the Habsburg Model," which Peter Hayes defines as a "composite
of pyramided dynastic unions, proud local magnates, and heterogeneous domin­
ions. "90

Did these differences in structure that resulted from very different historical
circumstances make a difference in overall performance? With its committee
structure, I. G. Farben quickly regained and then maintained market position
and profits for its established products. In addition, it successfully developed
new products that involved investment in production on a massive scale, such
as synthetic gasoline and synthetic rubber, which were essentially commodities.
In developing a wide variety of more specialized products, particularly those
that were sold to consumer-oriented industries, it was less successful than Du
Pont, Union Carbide, Siemens, ICI, and the other large enterprises that had
adopted the multidivisional form of organization. The Du Pont output and profits
in the interwar years came largely from new products. By World War II more
than half of Du Pont's sales volume came from lines that the company had not
been producing commercially twenty years earlier-some of which had not even
been invented twenty years earlier-such materials as rayon, detergents, refri­
gerants, paints, varnishes, finishes (including Duco), moisture-proof cello­
phane, brake fluids, antifreezes, Lucite, and Teflon. For several of these Du
Pont had been a first mover. By contrast, I. G. Farben's sales in the late 1930s
came primarily from product lines developed well before World War I-chem­
icals, dyes, and film-and from such massive projects as the production of
nitrogen from the air just before that war, aluminum and magnesium during the
war, synthetic gasoline after 1925, and synthetic rubber in the 1930s (see
Figure 19). It had far less success in developing new lines such as rayon,
cellophane, detergents, finishes, and pesticides. 91 In 1929 the failure to produce
rayon competitively caused the Working Committee to shut down a plant at
Holken and to break off its joint venture with VGF for the production of acetate
rayon. 92 Only after Hitler demanded national self-sufficiency did rayon become
profitable for LG. Farben, and then it was largely rayon staple. For example,
in 1937 the company planned to produce 50,000 tons of staple and only 10,000
tons of filament. 93

This significant difference in performance between Du Pont and I.G. Farben
reflects other basic differences besides organizational structure. At I. G. Farben
new-product development in the interwar years appears to have paid much less
attention to marketing-to commercial surveys, tests with customers, and
constant adjustment to customers' concerns-than was the case at Du Pont.
For LG. Farben the commercialization of a product remained essentially tech­
nological. There were no central corporate-development or research staffs to
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bring new products and new market opportunities to the attention of both middle
managers in the operating units and the enterprise's senior managers, or to
begin work on such projects when they were not taken up by the divisional
laboratories. For example, 1.G. Farben does not appear to have adopted a
strategy similar to that of Du Pont or Union Carbide by which new products
systematically replaced old ones-nylon replacing rayon and OrIon and Dacron
taking over parts of the nylon market. Nevertheless, the difference in methods
of product development was not just a matter of history and the resulting
organizational structure; it was also a matter of opportunity. I.G. Farben had
far less opportunity to exploit such consumer-oriented materials than its over­
seas competitors did. The demands of recovery after World War I, followed by
depression and then military rearmament, and also the smaller consumer mar­
kets in Germany and Europe than in the United States and Britain, militated
against the development of new consumer-oriented materials.

If 1. G. Farben differed from its foreign counterparts and the dominating
enterprises in the other German great industries in its internal structure, it also
differed from Du Pont and other American firms-but was quite similar to
Siemens, VSt, Metallgesellschaft, and other German industrial leaders-in its
relationship to other firms within its basic industry. Through interfirm and
contractual relations it dominated its industry even more thoroughly than Sie­
mens, AEG, and VSt did theirs. To American and even British managers the
number of arrangements it had with competing firms would be considered
extraordinary. Reviewing the company's organization for the marketing of
chemicals in August 1931, Eduard Weber-Andreae, the head of the Chemical
Sales Community, wrote that the selling of 2,000 chemical products (300 with
an annual turnover of more than RM 20,000 apiece) to more than 60 industrial
product markets involved 95 broad "conventions" and 53 marketing, 15 fabri­
cation, 15 closing, 12 production-control, and 7 price-fixing agreements. The
complex and intricate specialized knowledge required to make, monitor, and
maintain these agreements was in Weber-Andreae's opinion a basic reason for
not making significant changes in administering the marketing of chemicals. 94

In addition to its many formal contractual agreements (and often as a means
of enforcing them), I. G. Farben had stock participations in, and joint ventures
with, other leaders in the chemical and closely related industries. Through its
holdings in Dynamit AG it dominated the explosives industry. Through Verei­
nigte Aluminium-Werke, the joint venture of one of its founding companies,
Griesheim, with Metallgesellschaft, it continued to have a tie with the produc­
tion of aluminum as well as magnesium. Through Griesheim it had comparable
financial ties with DEGUSSA, Griesheim's only major rival in the German elec­
trochemical industry. DEGUSSA had been weakened by the loss of its highly
successful American subsidiary, Roessler & Hasslacher, to American nationals
during the war. When Griesheim was absorbed by I.G. Farben in the 1925
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merger, the existing I.G. arrangement that Griesheim had had with DEGUSSA
during the crisis period was replaced with an arrangement by which three
companies-I. G. Farben, Henkel (the soap maker), and Metallgesellschaft­
each took one-third of DEGUSSA's preference shares. Then I. G. Farben made
a long-tenn contract with DEGUSSA to market its metallic sodium (and Henkel
did the same for sodium perborate). In 1930 these interlockings were further
extended when DEGUSSA acquired full control of Holzverkohlungs-Industrie,
a leading producer of intennediate chemicals by wood distillation, which had
been allied with DEGUSSA since the tum of the century.95 I. G. Farben also
acquired a say in the potash industry when it made agreements with Kali­
Chemie, a 1928 merger of two leading producers, Kaliwerke Friedrichshall and
Rhenania-Kunheim, to market a wide range of Kali-Chemie's products. 96 Far­
ben's 1926 joint venture with VGF, the dominant rayon maker, to produce
rayon by the acetate process in Berlin and Holken strengthened, at least tem­
porarily, its position in that industry. Important too were the shares it held in
Norsk Hydro-Elektrisk AlS, the producer of nitrogenous fertilizers that was
one of Norway's largest industrial enterprises. 97

Although most of these interlocking stockholdings were with Gennan finns
and the contractual agreements were with Gennan and Continental companies,
I. G. Farben was also, of course, a major player in broader international agree­
ments, particularly those that came into being after the depression intensified
global overcapacity in several of its industries. It was the dominant firm in the
nitrogen cartel established in 1930 and the dyestuffs cartel instituted in 1932.
The latter allocated 65.5% of world export sales to I. G. Farben. Because of its
strong patent position, it was a moving spirit in the cross-licensing agreements
for producing synthetic gasoline from coal that were signed in April 1931 by
I. G. Farben, ICI, Royal Dutch-Shell, and Standard Oil (New Jersey). 98

In any case, the Gennan chemical industry's quick return to international
markets was based largely on organizational capabilities-on the production,
marketing, and research facilities and technical and managerial skills of the
companies that had fonned I. G. Farben in 1925. The new administrative struc­
ture created by the merger facilitated rationalization at home and recovery
abroad. Yet the old ways of cooperative, autonomous management were hard
to change, just as those of personal management were hard to change in Britain.
Moreover, the enterprise was so large and its activities so complex and diver­
sified that it might have been unmanageable no matter what organizational
structure it had. In the years following World War II, after the Allied Control
Council had broken up I.G. Farben into three companies, no suggestions were
made to merge them once again into a larger enterprise. These three compa­
nies-Bayer, BASF, and Hoechst-had the same names, much the same facil­
ities, and the same locations as they had had before the merger in 1925. Cas­
sella, which the council placed under the control of Hoechst, expanded its
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product line by purchasing Riedel-de Haen in 1955. AGFA remained under the
control of Bayer, and Griesheim and Kalle under that of Hoechst. In the postwar
years all of I. G. Farben's successors adopted variations of the multidivisional
form. A century after their founding their entrepreneurs had made the initial
three-pronged investment in manufacturing, marketing, and management. The
industry's first Big Three were by then the three largest chemical companies
in the world. 99

THE INDEPENDENTS

Despite 1. G. Farben's dominating position in so much of the chemical industry,
a few strong German competitors enjoyed a larger market share in specific
product lines-and often a stronger bargaining position in negotiations relating
to those products. Such competitors included the first movers in rayon and
synthetic alkalies. When 1. G. Farben closed down its Holken rayon plant in
1929, VGF happily pulled out of its joint venture with the chemical giant, real­
izing it had little to fear from the chemical company's competition at home and
abroad. 100 Mter 1925 Deutsche Solvay-Werke increased its control over the
alkali trade and at the same time helped to build a direct competitor to 1. G
Farben in the 1930s by investing in Kali-Chemie, the 1928 merger of potash
producers. After that merger Kali-Chemie centralized its administrative struc­
ture and rationalized its facilities. Next it took back the marketing of products
it had turned over to 1. G. Farben at the time of the merger. Then, by using the
funds received from Solvay (in exchange for shares which gave Solvay contro!),
Kali-Chemie began to challenge 1.G. Farben directly by moving into pharma­
ceuticals and specialty dyes. It also diversified into X-rays. Mter World War II
it administered these product lines through a multidivisional structure. IOl

Other potash producers besides Kali-Chemie remained relatively indepen­
dent of1.G. Farben. Of these only Consolidirte Alkaliwerke Westeregeln, which
before the war had become a producer of electrochemicals as well as of potash,
was as dynamic as Kali-Chemie. 102 The other producers (the largest was Kali­
Industrie, a 1927 merger) remained as much mining as processing firms; they
relied on the potash cartel which had been reinstituted by the government in
1919 to control price and production. During the interwar years, still another
successful independent, Bayerische Stickstoffwerke, remained the largest pro­
ducer of cyanamide, with its output well ahead of that of 1. G. Farben, the second
largest producer. 103

Even .more independent was Riitgerswerke. During the crises that followed
the war it had expanded its activities by investing in shale and petroleum com­
panies (see Chapter 13). Mter 1925 it continued to enlarge its three main lines:
building materials, basic chemicals, and plastics and synthetics. In 1927 it spun
off its carbide-production enterprise into a joint venture with Siemens to form
Siemens-Planiawerke. As at Kali-Chemie, its three product groups were admin-
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istered as autonomous divisions (Sparten) after World War 11. 104 Little infor­
mation is available on two other chemical companies listed among the top two­
hundred in 1929, namely, AG fur chemische Produkte vorm. Scheidemandel,
which dominated the German glue industry, and Saccharin-Fabrik, a leading
producer of saccharine. Neither appears to have had financial ties with I.G.
Farben.

The leading producers of pharmaceuticals also operated Quite independently
of I. G. Farben, as they had of the chemical I. G. 's that preceded it. The infor­
mation available on the pharmaceutical companies is less voluminous than that
for the other German chemical companies, but what does exist indicates that
the prewar leaders-von Heyden, Merck, Riedel, and Schering-quickly
regained their marketing position abroad as well as at home. In the United
States both Merck and von Heyden made arrangements with the Alien Property
Custodian that put them in a position similar to that of Metallgesellschaft in
relation to American Metals. Their prewar American subsidiaries became inde­
pendent but retained personal ties with the former German parent, permitting
an extensive exchange of personnel and technical information. In this way newly
independent American branches could continue to benefit from the organiza­
tional capabilities of their parents. lOS After 1924 J. D. Riedel rebuilt its mar­
keting organization abroad with branch offices in New York, London, and Milan
and expanded its product line at home. Riedel also acquired E. D Haen AG,
specialists in fine chemicals. 106 Merck, von Heyden, and Schering supported
their rejuvenated marketing organizations in Europe and elsewhere by building
small finishing factories, primarily to get under tariffs. 107 Because these enter­
prises exploited the economies of scope to a lesser extent than the makers of
industrial chemicals, most preferred not to diversify beyond drugs and phar­
maceuticals. Until after World War II they continued to be administered through
centralized, functionally departmentalized organizational structures.

One exception was Schering, the largest of the German pharmaceutical firms
during the interwar years. It grew more by acquisition than by direct invest­
ment. Its history provides a rather curious example of Konzem building during
the postwar crisis years. In 1922 and 1923 Oberschlesische Kokswerke &
Chemische Fabriken, a firm which (along with Riitgerswerke and Holzverkoh­
lungs-Industrie) had pioneered in coal and wood distillates, obtained control of
Schering and three other companies-Kahlbaum, a producer of fine chemicals;
Voigtlander & Sohn AG, Germany's oldest camera maker; and a firm producing
dyeing, washing, and cleaning chemicals. After the stabilization of the German
economy Schering and Kahlbaum were legally merged and administratively
centralized. The rationalization of Schering-Kahlbaum followed, primarily in
sales. Five regionally defined sales departments were established for the world­
wide marketing of pharmaceuticals, chemicals, and pesticides, and three more
for the products of the other subsidiaries of Oberschlesische Kokswerke. At
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the same time, Oberschlesische Kokswerke set up a central office and central
laboratory in Berlin. Then came further diversification through the acquisition
of a soap and cosmetics firm and an Austrian chemical company and through
the creation of a joint venture with Du Pont (Duco AG) to sell the American
company's finishes in Germany. Finally in 1937 Schering-Kahlbaum and its
parent, Oberschlesische Kokswerke, were formally merged, with the new com­
pany taking the Schering-Kahlbaum name. Its operations were then consoli­
dated into two large departments-mining and chemicals. The first included
five divisions-coke and coal products, fertilizer, sulfuric acid, mining
machinery, and bricks-all of which had been produced by the former parent
company. The chemical department had five divisions (including one for film and
cameras), which produced and distributed products hitherto handled by
Schering-KaWbaum and the other two subsidiaries. With the creation of these
product divisions and the enlargement of the Berlin corporate office, Schering­
Kahlbaum had acquired a multidivisional structure much like that of American
chemical firms. 108

*
This review of the performance of the German chemical industry-the nation's
most impressive industrial achievement-provides what can be considered a
classic example of cooperative capitalism. At the center of the industry was the
giant, LG. Farben, still evolving from an alliance of first movers. These had
cooperated at first through cartels and other contractual agreements, then had
formed a "community of interests," and finally had fashioned a complete fusion.
In 1937 the resulting consolidated enterprise accounted, according to a postwar
estimate, for 98% of the dyestuffs produced in Germany, 50% of the pharma­
ceuticals, 60-70% of the photographic film, 70% of the nitrogen, and 100% of
the magnesium. 109 As late as 1939 it continued to operate largely through
intrafirm committees that had begun as interfirm committees years earlier.
Around this core clustered a number of allied enterprises-joint ventures and
firms in which I. G. Farben had large stock participations.

Beyond that sphere were the firms which had developed organizational capa­
bilities that permitted them to maintain and often increase market share at the
expense of the central giant. Their functional and strategic effectiveness gave
them a strong hand in negotiating output, price, and other agreements. These
smaller enterprises, which (except for the pharmaceuticals) grew by exploiting
the economies of scale more than those of scope, remained organized along
centralized, functionally departmentalized lines. When they diversified, as did
Schering-KaWbaum, Riitgerswerke, and Kali-Chemie, they moved toward a
multidivisional type of structure, although their general offices were smaller
than those of their American counterparts.

The satellites and the independent German chemical firms were somewhat



Recovery in the Great Industries 587

smaller than the American leaders; but, like the American companies, they had
larger managerial hierarchies than any British chemical firm except ICI and,
probably, Burroughs Wellcome. Except for these two firms and Albright &
Wilson (a specialized producer comparable to Scheidemandel and Saccharin­
Fabrik in Germany), by the 1930s no British chemical company had developed
the organizational capabilities needed to compete effectively in their global oli­
gopolies. They failed even though they had been given a decade (from 1914 to
1924) to accomplish this task.

This was also true of the industry in France. There, only two large enter­
prises, Kuhlmann and Rhone-Poulenc, concentrated on the production of chem­
icals between the world wars. Two other important chemical producers, St.
Gobain and Pechiney, remained the major producers of glass and aluminum,
respectively. Rhone-Poulenc, a 1928 merger of organic chemical producers,
made little attempt to rationalize production, distribution, or research in order
to meet German competition. KuWmann, which had started by producing dyes
during World War I, was even less resilient than ICI in challenging I. G. Farben's
terms for international competition. Indeed, after 1925 the most effective com­
petition the German companies had in international trade came from the Swiss
in dyes and pharmaceuticals and from the Americans (to some extent) in phar­
maceuticals and (to a much greater extent) in newer products such as finishes,
fibers, fabrics, and cellophane. 110

The German Experience: The Evolution of Cooperative Managerial
Capitalism

The collective histories of modem industrial enterprises in Germany from their
beginnings in the 1880s to the coming of the Nazi regime provide a third per­
spective on the evolution of the institution at the core of managerial capitalism.

In the United States the three-pronged investment that created these enter­
prises came quickly, and the first movers began to compete oligopolistically at
home and very soon abroad. As time passed, they continued to exploit their
organizational capabilities by moving into new geographical markets and by
diversifying, primarily through direct investment, into related industries.

In Britain fewer entrepreneurs made the essential investments. Even when
they did, they were slow to develop the organizational capabilities essential to
compete at home and abroad. By relying on the more accepted methods of
market control-patents, advertising, cartels, and mergers without rationali­
zation-many further sapped their competitive strength. They moved abroad
more slowly than their foreign competitors and diversified less extensively into
related industries through direct investment.

In Germany more entrepreneurs made the necessary investments and devel­
oped the functional and strategic skills. Where they became first movers, as
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they did in chemicals, machinery, and metals, they quickly became major
players in the new global oligopolies. Soon they too, moved into related indus­
tries when economies of scope gave them the opportunity. On the other hand,
in industries where entrepreneurs only occasionally made the essential initial
investments in manufacturing, marketing, and management, as was the case in
branded, packaged products and oil, and also in sewing, office, and agricultural
equipment and other light machinery, either the American or the other Euro­
pean first movers became dominant in Germany. Where German entrepreneurs
did develop organizational capabilities, they reinforced their position by con­
tinuing close interfirm cooperation. But where they failed to develop these
capabilities, such cooperation was in itself of little value in acquiring and main­
taining market power in international markets.

The organizational capabilities developed by the German first movers in the
industries of the Second Industrial Revolution-the industries so central to the
growth of a modem economy-were more responsible for the rise of Ger­
many's industrial power than those developed by American firms were for the
industrial growth of the United States. American entrepreneurs who created
the new industrial enterprises benefited from a much larger domestic market
in terms of growth of population and the income of that population and also from
having a much greater abundance of natural resources-oil, coal, iron, copper,
and other nonferrous metals-and a larger output of agricultural products. On
the one hand, the greater dependency of German industrial enterprises on
foreign raw materials, and, even more important, foreign markets encouraged
interfirm cooperation. On the other hand, the great importance of the interna­
tional market provided a constant goad for German firms to maintain their
facilities and to sharpen their functional, technical, and strategic skills that might
otherwise have been diluted through cartels and other interfirm agreements.
Even where prices and markets were negotiated, those that maintained such
facilities and skills were in a far better negotiating position than those that did
not.

Moreover, Germany's industrial strength lay in its producer-goods indus­
tries-in industrial chemicals, machinery, and metals. The initial investment in
such industries was larger than that in any other. At the same time, Germany's
capital markets were smaller and less developed than those of the United States
and Britain. Therefore financial institutions, particularly the new, all-purpose
Grossbanken, played a greater role in financing the first movers' initial invest­
ment in production and distribution, and hence a greater role in their subsequent
governance, than was the case in the other two countries. And because they
served several clients and were committed from the start to maintaining the
long-term viability, and therefore profits, of their investments, they remained
a strong force for interfirm and inter-industry cooperation.

The organizational capabilities so central to Germany's industrial growth
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before 1914 were also responsible for the successful return of German industry
after a decade of war and crises. The loss of international markets during these
years and the declared intention of the industrialists of the victorious nations,
particularly those of Britain and France, to take over markets that had been
held by Germans intensified the pressure for cooperation. Because the Gross­
banken had been weakened during the period of war and inflation, cooperation
between the enterprises themselves became increasingly desirable.

The extent of this distinctively German industrial and financial cooperation
varied not only from industry to industry but also from period to period. These
variations, in tum, reflected differences in the changing characteristics of pro­
duction, of markets, and of competition from foreign enterprises. In nonstan­
dardized heavy machinery (those companies in Group 35), banks played a less
significant role and cartels were much less used than was the case in electrical
equipment, metals, and chemicals, where the initial investment was large and
paybacks on that investment in many cases came more slowly. So, too, in
industries where scale provided rapid payback of initial investments and where
a single first mover came to dominate its specific product markets, as was true
in rubber (Continental), rayon (VGF), nonferrous metals (Metallgesellschaft),
light machinery (Bosch, Linde, and Deutz), and soap (Henkel), banks never
played an essential role. In these industries the first movers moved quickly into
foreign markets, and as cartels in international markets were difficult to nego­
tiate and implement (at least until the Great Depression), these firms, like
American firms, continued to compete functionally and strategically for market
share. Though the firms did begin to diversify into related products, they did
so less aggressively than American firms, partly because the opportunity for
such expansion during the interwar decades was available to the German enter­
prises only between 1925 and the coming of the depression five years later.

In steel, electrical equipment, and chemicals, where there was more than
one first mover, banks participated to a greater extent in initial financing and in
encouraging interfirm cooperation. As the first movers became established, as
the organizational capabilities were developed, and as the structure of these
industries became clearly defined, the role of banks diminished and that of
formal cooperation increased.

Effective industry-wide cartels came only after an industry's structure had
been stabilized. Even then, agreements as to price, output, and marketing
territories remained difficult to reach and to enforce. Because quotas were
regularly renegotiated, leading firms continued to maintain their functional
strength to gain market share, in order to be in a position to claim these gains
in the next set of negotiations.

The instability of the cartels encouraged the formation of two new forms of
industrial organization-the I.G. and the Konzern. The I.G. as a profit pool
reduced the incentives to cheat on price and output agreements, and by coop-
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eration in functional activities the member firms enhanced their industry's posi­
tion in foreign markets. The Konzeme were more vertically integrated, for
they were often established for the defensive purpose of assuring the central
enterprise of sources of supply and outlets for its products. Although 1. G.'s and
Konzeme appeared before 1914, they became much more widely used in the
crisis years following the German defeat in World War 1. Then, by providing
pools of capital as well as sources of supplies and outlets, they helped many
firms to survive. They appeared not only in the great industries but also in
lesser ones like margarine, sugar, oil, rubber, and automobiles.

The weakness of the 1. G. and even of the Konzem, as German industrial
leaders such as Duisberg and Thyssen had argued from the tum of the century
on, was that they did not permit the industry-wide rationalization of facilities
and personnel needed to exploit fully the cost advantages of scale and scope or
to replace obsolescent equipment with modem, state-of-the-art facilities. Only
in the electrical-equipment industry had such mergers occurred before World
War 1. Then, once the German economy was stabilized after 1924, mergers
took place in both the steel and chemical industries, permitting rationalization.
They also occurred in sugar, rubber, and automobiles. The resulting organiza­
tional structures developed in the steel and chemical mergers were, by the
time of the Nazi military mobilization, moving toward variations of the multidi­
visional form. In chemicals the size and complexity of the operations and the
long tradition of cooperation among powerful, long-established constituent com­
panies forestalled the creation of an effective corporate office comparable to
that of Siemens in Germany, leI in Britain, and the leading chemical and food
firms in the United States.

The post-stabilization rationalization of German industry was carried out not
only in mergers but also in existing Konzeme and in the large, functionally
departmentalized enterprises. In all these types of enterprises it was executed
by experienced managers who could no longer look to the Grossbanken for
financing. Those institutions simply did not have the necessary financial
resources required by the major firms for modernization and rationalization.
The banks did continue to assist smaller firms in the great industries, as well
as such companies as Stollwerck and "Nordsee" Deutsche Hochseefischerei in
the lesser industries. But during the interwar years similar individual enter­
prises also received financing from strong industrial companies such as Rhein­
metall, Henkel, Riitgerswerke, Deutsche Solvay, and such giants as VSt and
1.G. Farben. Even American companies-including Com Products Refining,
Goodrich, Du Pont, and probably Electric Storage Battery-became significant
sources of funding. For these reasons, by 1930 industrialists had usually come
to outnumber bankers on the Supervisory Boards of leading German industrial
enterprises.
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In the great industries, the leading companies looked even less to the banks
for major financial assistance. Those in electrical equipment and steel turned to
foreign capital, using American investment-banking houses to underwrite their
loans. AEG, Siemens, VSt, GHH, and Krupp looked to Dillon, Read, National
City Bank, and other such houses, and not to the Deutsche Bank or the Dis­
conto Gesellschaft. Indeed, these two industries accounted for two-thirds
($254.2 million) of the total of $384.0 million borrowed in the United States by
German industrial enterprises up to 1927. 111 The third great industry, chemi­
cals, was much more self-financed. It borrowed only a total of $22.5 million.
I.G. Farben even took over its own banking functions by acquiring the Lander­
bank.

By the 1930s, too, families were playing a less influential role than they had
earlier in tactical and strategic decision-making. In chemicals and steel the giant
mergers had eliminated much of what remained of family influence within these
enterprises. So had the building of Konzeme during the postwar crises. Thus
by 1930 there were fewer entrepreneur- or family-controlled enterprises in
Germany than there had been in 1914. Individuals and families controlling Kon­
zeme-such as the Krupps, Klockners, Haniels, and Flicks-managed a larger
number of companies with a greater variety of activities than did leading Amer­
ican industrial families such as the du Ponts or Mellons. Whether a German
family-dominated enterprise was administered through a small corporate office
of a Konzem or a much larger central office of a consolidated group, as in the
case of the Siemens and Merton families, the decisions concerning day-to-day
coordination of its activities and those involving long-term allocation of re­
sources were made and implemented by teams of salaried managers who had
no blood relationship to the founders or their families and who held few (or no)
shares in the enterprise.

It was the number and size of such managerial hierarchies that differentiated
industrial capitalism in Germany and the United States from that in Britain. In
Britain, as the post-World War II era opened, more of the large industrial
companies were still run by founding families or their descendants. Fewer
nonfamily members were recruited into top management from smaller pools of
middle managers. In Britain in the late 1940s the commitment to the ways of
personal management was still strong.

The following extract from the minutes of the board of Pilkington Brothers,
one of Britain's most successful industrial enterprises, dated November 29,
1945, makes this point. It refers to the recruitment of Alastair Pilkington, whose
development of the float-glass processes in the 1950s was to give that company
its most effective competitive edge during the postwar years. At issue here
was Alastair's name, for he was not a member of the glass-making family. How
then should he be brought into the firm?
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The Directors considered a report furnished by Col. Phelps of an interview which
he and Mr. W. H. Pilkington had had with Col. Lionel G. Pilkington on the subject
of the possibility of his second son, Alastair, joining the P.B. Organization after
completing his studies at University. The matter had arisen from an almost casual
introduction by Mr. Richard Pilkington. The Directors felt that it should be pointed
out to Mr. Richard Pilkington that the method of introduction was very irregular.
Mr. L. G. Pilkington's branch of the Family broke away at least 15 generations ago
[i.e., as far back as Richard Pilkington's researches had been able to take him]. It
was agreed, however, that a member of the Pilkington Family, however remote,
could be accepted only as a potential Family Director. After considerable discus­
sion, the Board agreed that, in principle, they were prepared to open the door
wider to really promising candidates . . .

With regard to the particular case under discussion, it was considered that before
any action in respect of Alastair Pilkington was taken, we should take steps to
learn more about Col. L. G. Pilkington-in particular his business and Family
background. He is the Managing Director of Pulsometer Engineering Co., Reading,
which Lord Cozens-Hardy pointed out was a small but old and well established
company, he believed, of Quaker origin. 112

Such a discussion concerning the recruitment of a lower-level manager would
be hard to find in the minutes of a large American or German enterprise in the
capital-intensive industries of the twentieth century.

This commitment to personal rather than professional management charac­
terized British industrial capitalism. It was also this commitment that made
industrial capitalism less dynamic in Britain than in the United States and Ger­
many, in terms of the development of new products and processes and of the
growth and competitiveness of enterprises and industries.

In both the United States and Germany by the 1930s managerial capitalism
had replaced personal capitalism in major sectors of the economy, in ways that
were only beginning to be evident in Britain. The difference between the two
brands of managerial capitalism was that one was oriented toward competition
and the other toward cooperation. Industry leaders in the United States com­
peted functionally and strategically for markets and profits, whereas in Germany
they often preferred to negotiate rather than to compete. Nevertheless, in
order to negotiate from strength at home, as well as to compete with foreigners
at home and in international markets, the managers of these enterprises were
well aware of the value of maintaining their organizational capabilities-their
physical facilities and human skills. After the Allied victory in 1945 brought a
strong commitment to competition in Europe, German managers accepted the
American ways of competition but continued to cooperate more than their
American counterparts. So, too, in the years after World War II, British enter­
prises became increasingly managerial even though their preference for the
ways of personal management continued.
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The Dynamics of Industrial Capitalism

The German story completes the examination of the collective histories of the
two hundred largest industrial enterprises in the three nations that produced
two-thirds of the world's industrial output from the 1880s until the depression
of the 1930s. The sample that provides the data on which this history is based
is both representative and comprehensive. Some firms, particularly privately
held firms not listed in stock-exchange manuals or year books, have undoubt­
edly been missed, but there are only a few of them. Not all the companies that
were listed and have been included in the appendixes of this study have been
mentioned, but their experience parallels those of other leaders in their respec­
tive industries.

For the historian relying on this broad sample the collective histories of these
enterprises provide a story of economic growth and transformation. Econo­
mists, particularly those of the more traditional mainstream school, have not
developed a theory of the evolution of the firm as a dynamic organization. For
many of them the modem industrial enterprise is little more than an extractor
of monopolistic or oligopolistic rents. Nor have sociologists and other social
scientists developed such a theory. Indeed, for many scholars the large indus­
trial enterprise represents a prime example of an inefficient, bureaucratically
managed organization. But in the history just told the modem industrial enter­
prise played a central role in creating the most technologically advanced,
fastest-growing industries of their day. These industries, in tum, were the pace
setters of the industrial sector of their economies-the sector so critical to the
growth and transformation of national economies into their modem, urban
industrial form. Therefore the enterprises whose collective histories have been
reviewed here provided an underlying dynamic in the development of modem
industrial capitalism.
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Organizational Capabilities as the Core Dynamic

At the core of this dynamic were the organizational capabilities of the enterprise
as a unified whole. These organizational capabilities were the collective physical
facilities and human skills as they were organized within the enterprise. They
included the physical facilities in each of the many operating units-the facto­
ries, offices, laboratories-and the skills of the employees working in such
units.

But only if these facilities and skills were carefully coordinated and integrated
could the enterprise achieve the economies of scale and scope that were needed
to compete in national and international markets and to continue to grow. Thus
even more important to the maintenance of market share than the capabilities
of the lower-level managers in charge of the operating units were those of the
middle managers responsible for the performance of the lower-level executives.
These middle managers not only had to develop and apply functional-specific
and product-specific managerial skills, but they also had to train and motivate
lower-level managers and to coordinate, integrate, and evaluate their work.
And most critical to the long-term health and growth of the industrial enterprise
were the abilities of the senior executives-the top operating managers and
those in the corporate office-who recruited and motivated the middle man­
agers, defined and allocated their responsibilities, and monitored and coordi­
nated their activities, and who, in addition, planned and allocated the resources
for the enterprise as a whole.

Such organizational capabilities, of course, had to be created, and once estab­
lished, they had to be maintained. Their maintenance was as great a challenge
as their creation, for facilities depreciate and skills atrophy. Moreover, changing
technologies and markets constantly make both existing facilities and skills
obsolete. One of the most critical tasks of top management has always been to
maintain these capabilities and to integrate these facilities and skills into a unified
organization-so that the whole becomes more than the sum of its parts.

Such organizational capabilities, in tum, have provided the source-the
dynamic-for the continuing growth of the enterprise. They have made possible
the earnings that supplied much of the funding for such growth. Even more
important, they provided the specialized facilities and skills that gave the enter­
prise an advantage in foreign markets or in related industries. Because of these
capabilities the basic goal of the modern industrial enterprise became long-term
profits based on long-term growth-growth that increased the productivity, and
so the competitive power, that drove the expansion of industrial capitalism.

Profits are, of course, essential to the survival and growth of all capitalist
enterprises. If income is less than costs over an extended period of time, the
enterprise cannot remain commercially viable. In personally managed, person­
ally owned enterprises (and here British companies provide the best examples),
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assured income rather than appreciation of assets was usually the goal. The
individuals and families who managed the enterprises that they controlled did
invest earnings to maintain existing facilities. But they often preferred to pay
out earnings in dividends rather than using them to make the extensive invest­
ments required to move into foreign markets or to develop new products in
related industries. Because their finns grew slowly and because they hired only
a small number of managers, the founders and their families remained influential
in the affairs of the enterprise and so affected dividend policy. And in many
cases that policy continued to favor current dividends over long-tenn growth.

On the other hand, where the investment in production and distribution
necessary to exploit fully the economies of scale and scope required more funds
than an individual or family had available, and where the management of the
enterprise required more managers than the family could provide, long-tenn
profits based on long-term growth were a goal on which managers and major
investors could agree. Here American and German enterprises provide exam­
ples. Such a goal not only helped to assure tenure for the senior executives,
but it also enhanced the opportunity for advancement for the more junior
managers. (In the personally owned and managed firms in Britain, the key
managerial positions were usually reserved for the owning family.) In firms with
long-term goals the major investors, who were wealthy individuals almost by
definition, were promised long-term appreciation of their assets.

Until well after World War II, both the managers with little equity in the
enterprise (the inside directors) and the representatives of the major stock­
holders (the outside directors) agreed that retained earnings should be rein­
vested in facilities and personnel in industries where the enterprise had devel­
oped competitive advantages based on its organizational capabilities. They
agreed that such investment carried lower risk and higher probability of a
satisfactory rate of return than making comparable investments in industries
where the finn did not have such advantages. Wealthy investors continued to
prefer to keep their capital in enterprises whose organizational capabilities they
understood, and whose inside directors they might influence-rather than to
invest through the capital markets in enterprises whose capabilities and man­
agers they did not know. Even small investors who had no direct contact with
managers made the distinction between investing for current income and for
long-tenn growth. From the beginning of the modem securities markets such
investors looked for income to bonds with fixed returns, and looked for growth
to stocks with no stated returns.

The development and maintenance of organizational capabilities not only
helped to assure the continuing growth of the enterprise but also affected the
growth of the industries and of the nations in which the new modem industrial
enterprise appeared. Such organizational capabilities provided a dynamic for
growth that helped to make the economies of the United States and Gennany,
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in the three decades before World War I, the most productive and most com­
petitive in the world. These capabilities made possible global domination by
Americans in light machinery, by Germans in dyes and other organic chemicals
and in heavy machinery, and by both American and German makers of electrical
equipment and metals. On the other hand, the continuing commitment of British
manufacturers to more personal, nonhierarchical management, and therefore
their failure to develop such capabilities in these basic industries of the Second
Industrial Revolution, held back or prevented British enterprises and the indus­
tries in which they operated from becoming competitive and so played a signif­
icant part in weakening Britain's industrial strength in relation to her two major
rivals.

The development and maintenance of these capabilities affected the perfor­
mance of enterprises, industries, and economies in the years between World
War I and World War II as profoundly as they had before World War I. The
maintenance and renewal of such capabilities were essential for the rapid
recovery of German competitive strength in world markets after the decade of
war and crisis following 1914. The lack of such capabilities prevented British,
and also French, enterprises from capturing markets that the Germans had
temporarily lost in many industries. But during the interwar years when British
enterprises did develop and maintain such capabilities, as they did in oil, con­
tainers, and chemicals, their industries did become competitive in international
trade.

In these same interwar years organizational capabilities that were developed
through the exploitation of scale permitted American enterprises to grow by
expanding their activities abroad. They did so in oil; rubber; glass; abrasives;
branded, packaged foods; and consumer chemicals, as well as in a wide variety
of machinery, including automobiles. Capabilities based on the economies of
scope stimulated growth by diversification. They made it possible for American
and German (but fewer British) companies to expand into new product markets
related to their original ones.

After World War II, such organizational capabilities became even more central
to the competitiveness of enterprises, industries, and economies, as expansion
into new geographical and product markets became the primary routes to
growth for the modem industrial enterprise, and as such multinational and inter­
industry expansion intensified competition in many markets. By the 1960s this
intensified competition, the result of continued growth and of the competitive
power of the managerial industrial enterprises based on their organizational
capabilities-the central dynamic of modem industrial capitalism-was bringing
underlying changes in the strategy, organization, and financing of such enter­
prises. Indeed, the competition of the 1960s may be seen as a turning point in
the evolution of the managerial enterprise. The significance of this turning point
can be better understood through a brief review of two interrelated issues: the
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concept of first movers and that of challengers; and how and why challengers
arise in the industrial world.

FIRST MOVERS AND CHALLENGERS

The creators of the modem industrial enterprise (as defined in Chapter 2) were,
of course, entrepreneurs, not managers. And the creation of this new type of
enterprise called for entrepreneurial skills of the highest order. Joseph Schum­
peter defined the entrepreneur as the creator of new combinations in produc­
tion, marketing, sources of supply, and organization. 1 The first movers-those
entrepreneurs that established the first modem industrial enterprises in the
new industries of the Second Industrial Revolution-had to innovate in all these
activities. They had to be aware of the potential of new technologies and then
get the funds and make investments large enough to exploit fully the economies
of scale and scope existing in the new technologies. They had to obtain the
facilities and personnel essential to distribute and market new or improved
products on a national scale and to obtain extensive sources of supply. Finally,
they had to recruit and organize the managerial teams essential to maintain and
integrate the investment made in the processes of production and distribution.

In Britain and the United States before the end of the 1890s, the first movers
in the new industries rarely looked to established capital markets for funds.
The initial capital that was not provided by an entrepreneur and his partners
came from local investors, with some assistance from local financial institutions.
In the United States the first large-scale funding of industrial enterprises by
investment-banking houses and other financial institutions came only with the
turn-of-the-century merger movement. And this funding was used to rationalize
production and distribution facilities and management organizations after the
merger. Only in industries where such rationalization permitted enterprises to
exploit fully the economies of scale did the American financial institutions play
a role in establishing modem industrial enterprises. In Germany, on the other
hand, banks did playa significant role in providing capital for new ventures to
entrepreneurs making the investments necessary to exploit the potential econ­
omies of scale and scope. In both Germany and the United States the funds
provided by the financiers brought them into the decision-making process as
outside directors. Once the new consolidated enterprises in the United States
and the managerial enterprises in Germany were firmly established, the finan­
ciers had less and less influence on decisions concerning current operations and
the allocation of resources for future growth. Bankers preferred to remain
bankers and to let industrialists run the enterprises. Moreover, retained earn­
ings provided industrial managers with most of the funding needed to finance
continuing growth.

Once modem industrial enterprises were established, the managers began
to take charge. As soon as the interrelated investments in production and
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distribution were made and a managerial staff was recruited, organized, and
trained, the critical skills needed for continued growth and successful perfor­
mance of both the enterprises an~ the industries in which they operated became
more managerial than entrepreneurial or financial.

Of the three levels of management in these new enterprises-lower, middle,
and top (see Figure I)-the tasks of both the middle and the top managers
were brand-new. In production the new middle managers-both line and staff­
had to learn intimately the technology of the products made and the processes
used in the different factories under their control. So, too, in marketing and
distribution middle managers had to come to know the similarities, differences,
vagaries, and opportunities of different regional markets. In both production
and distribution the line managers had to recruit, train, and motivate their own
staffs as well as the lower-level managers under their command-the managers
of plants, branch sales and purchasing offices, and laboratories. And even more
than these lower-level executives, the middle managers had to learn to admin­
ister; that is, they had to learn to coordinate, to evaluate and act on such
evaluations, in addition to recruiting, training, and motivating subordinates. For
top managers such administrative duties were paramount. They not only had
to learn to coordinate and monitor the activities of the functional departments
but also to plan, allocate resources for, and implement long-term programs to
maintain the enterprise's facilities and skills, if they were to retain their share
of existing markets and to move into new ones. Equally important, they had to
select and reward the functional executives-the middle managers responsible
for the different functional activities within the enterprise.

These functional and administrative skills were highly product-specific. For
this reason, once the new organizations were in place, the middle and top
managers were normally recruited from within. Nearly all those who came from
the outside had had experience in the same industry. The managerial capabilities
of individual enterprises varied, of course, from enterprise to enterprise. They
reflected the training, experience, and innate abilities of the members of the
organization and, above all, of its leadership-the full-time executives at the
corporate office. Obviously, too, such managerial abilities changed within a firm
as time passed and as younger sets of managers replaced the founding entre­
preneurs and the managers they had recruited.

As has been repeatedly emphasized in the collective histories of the individual
industries told in the preceding chapters, the first movers' initial, interrelated,
three-pronged investments in manufacturing, marketing, and management cre­
ated powerful barriers to entry. Challengers had to make comparable invest­
ments at a greater risk, precisely because the first movers had already learned
the ways of the new processes of production, were already dominating the
markets for the new or greatly improved products, and were already reaping
returns from their initial investments. As the first movers' functional and admin-
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istrative skills were honed, the barriers to entry by newcomers became even
more formidable. In the sale of consumer products, particularly branded, pack­
dged goods, these barriers were reinforced by advertising, tying contracts, and
exclusive franchises. In the more technologically advanced, producer-goods
industries the barriers were reinforced by patents. In Europe, first movers
strengthened their position still further by arranging interfirm agreements as
to price, output, and marketing territories.

Nevertheless, challengers appeared. Even where a single first mover came
to dominate a national industry, as occurred in Britain and Germany, it competed
with foreign firms in distant markets and often in its own home market. Chal­
lengers were rarely new entrants, new entrepreneurial enterprises. Some were
mergers of established firms, or established firms that exploited specialized
marketing or technological opportunities. Most, however, were first movers
from other nations or from related industries that used their organizational
capabilities to enter new markets. Other challengers were smaller firms that
had established themselves in specialized products or particular geographical
markets.

Challengers succeeded for various reasons. Occasionally, although this was
rare, a first mover simply dissipated its advantages. Henry Ford's automobile
company and Judge Elbert Gary's United States Steel are two well-known
examples. Ford, after his brilliant achievements in production and distribution
had made him the world's lowest-cost producer of automobiles, destroyed his
company's competitive capabilities in the years immediately following World
War I. He did so by driving out nearly all his experienced and highly competent
senior managers. William S. Knudsen, the top production executive, and Norval
A. Hawkins, the company's sales chief, moved to General Motors, where after
1920 a new management transformed that enterprise into its modem form.
The executive most responsible for that transformation, Alfred Sloan, often
said that Henry Ford should be given as much credit as Sloan himself for the
success of General Motors in the 1920s and 1930s. 2 In Britain at the same
time, Ford, by removing Percival Perry and other managers, opened the way
for Austin Motor Company and Morris Motors to obtain their initial stronghold
in the British market for low-priced cars. Judge Gary, by continually overruling
the senior managers trained by Andrew Carnegie (they finally resigned in frus­
tration), permitted Bethlehem Steel, Republic Steel, and other challengers to
make the investments and develop the organizational capabilities needed to
capture a substantial market share from the United States Steel Corporation.

Government action was another means of creating successful challengers.
Before World War II direct government funding was rare. Indeed, in the years
before World War I, the one example in the three countries was the funding of
Anglo-Persian Oil by the British government in order to have an assured supply
of fuel oil for the Navy. This funding assisted that company to rise into the
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global oil oligopoly. So, too, during World War I the German government
financed the building of a new giant aluminum enterprise. But without the
coming of World War I, it is unlikely that either enterprise would have become
a successful challenger. Wartime demand and government subsidy also per­
mitted British Aluminium to remain at least a secondary player in the global
oligopoly. During the depression many companies received government sup­
port, but in nearly every case the motive was to keep the enterprise alive
rather than to convert it into an aggressive competitor. Only after World War
II did governments support a nation's "champion" in international markets.

Other government aids, such as tariffs, patents, and government regulations,
and in Germany the purchasing of equipment by government-owned railroads
and telegraph systems, usually benefited first movers as much as challengers.
Occasionally, however, such government action helped to deter foreign chal­
lengers and assist local ones. Thus the decision of the state-owned railways in
Germany to purchase air brakes from the German firm Knorr-Bremse helped
that firm to challenge the Westinghouse Air Brake Company, the first mover in
that industry, in Germany.

In the United States, and only in the United States, did antitrust action play
a role in encouraging challengers. The federal courts, by ordering the dissolu­
tion of Standard Oil, American Tobacco, and Du Pont in 1911 and 1912, created
several new firms out of a single dominant one-more than ten out of Standard
Oil, four out of American Tobacco, and two out of Du Pont. At the end of World
War II the federal government, by turning over government-financed aluminum
plants built by Alcoa to Reynolds Metals and Kaiser Aluminum, provided them
with production facilities on the scale essential to compete with the first mover.
Two of these actions (those pertaining to Alcoa and American Tobacco) con­
verted near monopolies into oligopolies, and the other two increased the
number of players in the two existing oligopolies. These antitrust cases, how­
ever, did not bring new investment in facilities, except for those by Reynolds
and Kaiser in marketing and research. The production and distribution facilities
of the new companies were taken from the original enterprises. So were most
of their managerial personnel.

More significant opportunities for challengers were provided by major shifts
in sources of supply and in basic markets. None were more dramatic than those
that occurred in the oil industry during the first decade of the twentieth century.
The opening of the vast new fields in Texas, California, Rumania, and Russia
about the same time that gasoline was beginning to replace kerosene as the
industry's major product permitted Gulf Oil, Texas Company, Sun Oil, Union
Oil of California, and two new major oil companies in Germany to make the
investments essential to become effective challengers. Although in no other
industry were changes in supplies and markets that dramatic, slower shifts in
both of those areas provided opportunities for the rise of new competitors. In
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meatpacking, for example, the competitive advantages of the first movers in
the United States, which had established themselves in the 1880s, were being
dissipated in the years immediately after World War II as the coming of the
supermarket and the replacement of refrigerated railway cars by refrigerated
trucks permitted other packers and the retailers to bypass the Continental
distribution networks that the first movers had created.

Another historic development was as important as shifts in supply and
demand. This was the continuing growth of markets for the products of the
challengers' industries. It was this growth that permitted smaller firms oper­
ating in niches, that is, specialized markets, to build plants of optimal size. Such
firms could establish themselves in niches because the first movers concen­
trated on high-volume, standardized production, where the cost advantages of
scale were the greatest, and thus were less able to meet the less-standardized,
more-specialized requirements of certain industrial customers or of specific
regional markets. These smaller challengers might enjoy as much as 5%, but
rarely more than 10%, of a major market dominated by first movers. Never­
theless, that market niche often gave them a secure base for further growth as
the industry expanded. For example, the rapid expansion of the tire industry
made it possible for General Tire and Fisk Rubber to become significant sec­
ondary players in their domestic oligopoly by meeting the demand for replace­
ments. So, too, Minnesota Mining & Manufacturing moved into a niche by
supplying abrasives and then tapes needed in grinding and polishing the finishes
used in the burgeoning automobile industry. Again, Heinrich Lanz and G. M.
Pfaff and Diirkoppwerke in Germany were able to cut into the market share of
International Harvester and Singer Sewing Machine, respectively, by expanding
their footholds gained in providing products for specialized local needs.

General growth of national markets also provided opportunities for chal­
lengers, although these opportunities arose more often before World War I and
after World War II than in the years between 1914 and 1945-years when war,
postwar recession, prosperity, depression, and again war brought sharp fluc­
tuations in demand. Even so, in the 1930s in Britain, where the worldwide
Great Depression had much less impact than it did in Germany and the United
States (indeed, for Britain the 1930s were more dynamic years than the 1920s),
the demand for automobiles and appliances soared. Although subsidiaries of
American firms benefited from this increase in demand, it assured the con­
tinuing growth of the British challengers to the Americans in the British auto­
mobile and electrical-machinery industries.

CHALLENGERS FROM ABROAD AND FROM OTHER INDUSTRIES

Nevertheless, the major challengers in the capital-intensive industries of the
twentieth century were not smaller firms that took advantage of changes in
technologies and markets. To repeat, far more often the successful challengers
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were long-established companies, usually first movers, from other countries or
from other industries in the same country. These established firms had the
facilities and skills-the organizational capabilities-that simply were not avail­
able to new entrepreneurial entrants into an industry and that were difficult for
smaller specialized firms to acquire. The capabilities of the firms from abroad
were normally based on managerial experience developed from exploiting econ­
omies of scale, and the capabilities of those moving from related industries were
based more on skills developed in exploiting those of scope.

A number of first movers in one country also became first movers in others,
as did the European rayon, chemical, and pharmaceutical companies in the
United States and the American light-machinery companies in Europe. But
more first movers went abroad as challengers. American tire, food, and
consumer-chemical companies moved into Europe to challenge first movers
there, and Nestle, Stollwerck, and Lever Brothers became challengers in the
United States. As Shell established itself in the United States, so did the Texas
Company, Standard Oil of New York (Socony), and Standard Oil of California in
Europe and Asia.

Even more competitors came from related industries. In some cases the
products developed for new markets were, indeed, entirely new. Here the
established enterprise.became Schumpeter's entrepreneur. The products were
invented by the company's research department and then were scaled up to
obtain the maximum advantages of scale or scope. The necessary market orga­
nization was created and the necessary managers recruited. Such interrelated,
tripartite investments made the diversifying enterprise a first mover in new
product markets, as Du Pont was in nylon, Dacron, and neoprene, and ICI was
in polyethylene.

In most cases, however, a challenger's product was not brand-new. Cumu­
lative innovation within the production, distribution, and research and devel­
opment (R&D) departments permitted an enterprise to develop a product that
was competitive in existing related industries. Thus Libbey-Owens-a first
mover in bottle making-used its technological abilities to challenge Pittsburgh
Plate Glass in plate glass. In Europe the German chemical firm Henkel moved
into the production of soap powder to become Lever Brothers' strongest com­
petitor. In more far-ranging ways, as early as the 1890s dye companies in
Germany became major challengers in pharmaceuticals and film. Chemical com­
panies in the United States after World War I, and in Britain with the formation
of ICI, became challengers in paints, varnishes, and finishes, and also in plastics
and other synthetic materials. After the European first movers in rayon estab­
lished themselves in the United States, their only significant challengers were
Du Pont and Tennessee Eastman. Both were successful because they had the
organizational capabilities to exploit the economies of scope in cellulose chem­
istry. Other chemical companies, such as Dow Chemical and Griesheim-
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Elektron, became major producers of magnesium and alloys. At the same time
the leading makers of paint, pharmaceuticals, rubber, and even food began to
produce and distribute a variety of chemical products. Soap producers, notably
Procter & Gamble, and much more hesitantly Lever Brothers, moved into
foodstuffs.

In machinery before the First World War, International Harvester began to
manufacture plows, harrows, and other agricultural equipment, while Deere
and other plow makers moved into harvesters. In the 1930s, as the depression
in farming contracted the agricultural-equipment market, International Har­
vester began to produce construction equipment, trucks, and other commercial
vehicles. Allis-Chalmers, a producer of machinery for the milling and lumber
industries, began to make electrical equipment before World War I and agri­
cultural machinery immediately after the war. In both the United States and
Germany the first movers in electrical equipment-generators, transformers,
motors, streetcars, meters, circuit breakers, and lamps-diversified very
widely. In addition to closely related products such as appliances, instruments,
and radios, they produced plastics and alloys, which they had developed in the
process of improving wire and insulation.

Such increasing diversification gave birth to a new phenomenon-a single
enterprise competing, not only with companies within its own industry, but also
with those in several other industries, and competing with different firms in
each of those oligopolistic product markets. Thus in the 1920s Du Pont's Paint
and Finishes Department competed functionally and strategically with Hercules
Powder, Sherwin-Williams, Glidden, and National Lead; and its Dyestuffs
Department (later the Organic Chemical Department) competed in the same
manner with Allied Chemical, American Home Products, and I.G. Farben's
General Aniline & Film. For the other Du Pont departments the pattern was
the same. In Germany the chemical giant I. G. Farben competed with Vereinigte
Glanzstoff-Fabriken (VGF) in rayon, with Zeiss Ikon in cameras, with both
German and Swiss firms in pharmaceuticals, with Deutsche Solvay-Werke in
synthetic alkalies, with Vereinigte Stahlwerke (VSt) and Metallgesellschaft in
alloys, and even in dyes with Kali-Chemie; and these companies, in turn, com­
peted with other firms in other product markets. In Britain, on the other hand,
before World War II only ICI developed the capabilities necessary to diversify
competitively into related industries. But Unilever, Burroughs Wellcome, and
Beechams were already beginning to develop the facilities and skills that per­
mitted them to pursue a comparable strategy of diversification after the war.

Organizational capabilities in research and development, besides permitting
established first movers to move into related industries, also played a critical
role in improving products, processes, and productivity in the core industries
in which they had started. Thus it was the established firms, not the new ones,
that carried out the revolution in pharmaceuticals which began with the intro-
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duction of sulfa drugs and penicillin. They did so in Germany and Britain as well
as in the United States. Between the world wars major improvements in prod­
ucts and processes were brought to completion by established enterprises-in
oil, rubber, glass and other materials, chemicals, most metals, a variety of food
processing, and light and heavy machinery, including automobiles and electrical
equipment.

Such capabilities, it should be stressed once again, were primarily those of
development and not of invention. For the function of management in the
modem industrial corporation was to determine first, through pilot plants and
market studies, whether the new products and processes could be produced
with the quality and at the price that permitted them to be sold on a global
scale, and then to make-and to maintain a constant watch over-the invest­
ments essential to achieve this goal. Invention was largely left to individuals or
groups outside of the enterprise and often working in universities and institutes,
and many times even the initial commercialization of the product and process
was left to small entrepreneurial firms.

Before the Second World War very few major industrial enterprises made
extensive investments in fundamental research. Such investments by European
leaders-leI, I.G. Farben, and the German electrical companies-remained
small. The tiny number investing in fundamental research in the United States,
notably Du Pont, GE, and AT&T, did achieve important results: Du Pont with
nylon and neoprene in the late 1930s; and GE, even earlier, in developing
tungsten filament that was ductile rather than brittle, as well as vacuum tubes
and then radio and other electronic equipment. Such successes encouraged
other enterprises in technologically advanced industries, particularly in the
United States, to begin to make comparable investments after 1945.

The capabilities in product development that permitted established firms to
move into related product markets and those that provided competitive advan­
tages in foreign markets allowed the modem industrial enterprise to be entre­
preneurial and innovative in the Schumpeterian sense. They permitted these
enterprises to produce and improve products for markets other than those for
which their enterprise had been originally established. They could obtain and
maintain profit share in these other markets because they had development,
production, marketing, and financial skills and resources not available to indi­
vidual entrepreneurs attempting to break into the same markets. But existing
enterprises could only remain entrepreneurial in this manner if their middle
managers maintained functional facilities and skills and if their top managers
effectively monitored internal operations and adjusted strategies to constantly
changing technological and market opportunities.

Finally, I want to emphasize yet again that the organizational capabilities­
the facilities and skills-that provided the core dynamic for the continuing evo­
lution of the modem industrial enterprise and of the industries which it domi­
nated were created primarily in those capital-intensive industries where the
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interrelated investment in manufacturing, marketing, and management pro­
vided powerful competitive advantages. In other industries where the technol­
ogies of production remained relatively simple and where markets required
little in the way of product-specific distribution and services, there was less
need, and less incentive, to develop such capabilities. In textiles, apparel,
leather, lumber, furniture, publishing and printing, and specialized machinery,
modem industrial enterprises had fewer competitive advantages and so
appeared in much smaller numbers. When they did appear, they rarely acquired
a dominant position. In such industries the management of production and
distribution remained much more personal. In such industries more small,
single-unit firms continued to buy and sell through commercial intermediaries.
In such industries size could be more of a disadvantage than an advantage.
There organizational capabilities resulted more from exploiting the firm's flex­
ibility for action than from utilizing economies of scale and scope.

Even so, in lines where the minimum efficient scale of production was low
and where a retailing enterprise could take all the output of a factory of optimal
size, manufacturers often established their own retail outlets and retailers often
invested in manufacturing plants. This was true of apparel (particularly shoes)
and furniture, where marketing organizations could easily absorb the output of
works operating at minimum efficient scale. In textiles, lumber, and specialized
machinery, where more opportunities for economies of scale or scope existed,
the industry's leaders were those that integrated production and distribution
by investing in facilities and personnel for wholesaling or direct selling to indus­
trial customers. In these industries, however, such integration did not permit
them to dominate at home or abroad in the manner of first movers in the more
capital-intensive sectors of the economy. Such firms only occasionally went
abroad. Moreover, because the technologies of production remained relatively
simple, there was little incentive to invest in research and development. In
addition, their investment in wholesaling remained small in comparison with
that of the leaders in capital-intensive industries. Therefore, these enterprises
had little opportunity to develop capabilities based on the exploitation of scope.
They rarely diversified. They and the industries in which they operated played
a much smaller role in economic growth and transformation after the 1880s
than did the enterprises in the capital-intensive industries that enjoyed the cost
advantages of scale and scope and thus provided an underlying dynamic for the
growth of modem industrial capitalism.

Post-World War II Developments

The historic trends described in this book culminated in the years after World
War II. Before that, in the decades following 1914, the drive for long-term
profits through growth by expansion into new markets had been held back by
the traumatic events of world history. The devastating First World War, fol-
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lowed by continuing crises into the 1920s, the Great Depression of the 1930s,
the even more gigantic, global war of 1939 to 1945, and the massive recon­
struction that had to follow-all these delayed the increased international and
inter-industry competition that such growth made almost inevitable.

Once the long-established European industrial enterprises had revived their
organizational capabilities, and the newer Japanese firms had developed theirs,
and both European and Japanese companies had begun to move into foreign
markets, international competition intensified. So did inter-industry competition
as leading firms in the United States and Europe expanded their investment in
research and development. This heightened competition may mark that turning
point in the evolution of the modem industrial enterprise to which I have already
referred. As increased competition threatened to lower profits and reduce
opportunities to reinvest earnings in industries where firms' organizational capa­
bilities gave them competitive advantages, their managers began to seek new
ways of growth and to devise new ways of management. Because the events
of the late 1960s and the 1970s appear to have marked the end of one era in
the history of managerial capitalism and the start of another, a summary of
postwar developments in the 1950s and 1960s provides a fitting afterword to
this history of the modem industrial enterprise from its beginnings in the 1880s
until the 1940s.

This afterword, which relates postwar developments to those described in
the previous chapters, is not based on detailed data, as those chapters were.
Instead, it is an impressionistic analysis designed to show the kinship between
postwar developments and the earlier history. For example, after World War
II the environment was just as turbulent, though in new ways; the basic insti­
tutional arrangements to carry out production and distribution remained much
the same, at least until the late 1960s; and the growth of the modem industrial
enterprise continued, but because of intensified competition it began to move
into new paths.

American industrial enterprises came out of the war with enhanced compet­
itive positions, but nevertheless, the devastated European and Japanese econ­
omies and the major enterprises in their core industries recovered with impres­
sive speed. The same large multinational enterprises continued to dominate the
same industries as they had before the war and for much the same reasons.
Even the German chemical and machinery firms, whose facilities had been
destroyed, whose personnel had been scattered, and whose homeland was
divided, returned to positions in national and global markets as strong as those
that they had held before the advent of the Hitler regime.

THE TRANSFORMATION OF THE GLOBAL ECONOMY

Politically the world changed fast in the postwar years. Although during this
period of American hegemony the United States and the countries of Western
Europe long continued to dominate world trade (with Japan as the one new



The Dynamics of Industrial Capitalism 607

challenger before the 1970s), a host of new nations appeared, many of them
former colonies or dependencies of the dismembered empires. Nearly all hoped
to industrialize and to achieve economic growth by adopting the existing tech­
nologies of production and methods of distribution. Moreover, the world was
quickly divided between the East and the West-the Communist and noncom­
munist-with very little trade between the two. As significant as political
change, however, was the transformation of technologies and markets.

The pace of technological innovation, stimulated by the demands of war,
gathered speed. The impact of the new technologies was almost as profound
as the impact of those which had led to the creation of modem industrial enter­
prise in the last decades of the nineteenth century. Of particular importance
were the innovations in compiling, collating, and communicating information,
which required the application of the science of electronics.

Indeed, the electronic revolution not only brought into existence a number
of new industries but also transformed the processes of production and distri­
bution, as the coming of electricity had before the tum of the century. In the
1960s and 1970s a wide variety of industries shifted from electromechanical to
electronically controlled processes of production that began to transform the
work place and alter the materials used in production. They realigned the
economies of scale and scope, often reducing minimum efficient scale and at
the same time expanding the opportunities for exploiting the economies of
scope.

In transportation and communications new technologies had a more imme­
diate impact. In transportation the substitution of oil for coal as an energy source
did not significantly change the speed or regularity of the movement of goods
across land and sea, even though techniques of containerization did increase
the volume carried by individual ships. But the jet plane, the new telecommun­
ication technology, and the computer achieved, in Raymond Vernon's words,
"the spectacular shrinkage of space."3 In the 1950s the introduction of the jet
plane for civilian travel greatly expanded the possibility of face-to-face com­
munication. Between 1960 and 1974 passenger volume on international com­
mercial flights rose from 26 billion passenger-miles to 152 billion. The coming
of the teleprinter made cable communication more effective. In 1956 the first
transatlantic telephone cable went into operation, greatly improving the speed
and reliability of overseas telephone communication, which since 1927 had
depended on radio transmission. In 1965 global communication was further
improved when the first commercial communications satellite went into oper­
ation.

Even more significant has been the integration of the electronic computer
into the new international communications networks. In the late 1950s the
computer was being rapidly adapted for a multitude of business purposes. Then
in 1963 Honeywell demonstrated the computer's potential for international
coordination by placing a terminal in Britain to control a computer at a plant in
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Massachusetts, with control signals being sent by the standard Telex line. 4 At
first the new trans-border computer networks were used largely by service
companies for hotel and airline reservations, stock-market quotations, and
banking and insurance transactions. By the early 1970s, multinational indus­
trial enterprises, according to one authority, were increasingly relying on such
computer data, usually through leased lines, "to coordinate production and
marketing; to coordinate financial management; to share data-processing
resources; to reduce costs of telephone circuits; to share scientific and technical
research; to improve accuracy and security of information transfer (e.g., by
using standard message formats and data encryption techniques). "5 By the mid­
1970s such international computer communication was becoming an integral
part of the control and information systems of American, European, and Japa­
nese multinational enterprises.

The globalization of communication encouraged the internationalization of
markets, while individual domestic markets boomed. Indeed, the two decades
after the close of World War II probably witnessed the greatest growth of
demand in history. Not only did population increase, but, more important, so
did per capita output and income. 6 At the same time the continuing migration
from country to city rapidly enlarged the numbers of customers for processed
and manufactured products.

During these same two decades of United States hegemony, tariffs and other
barriers that divided markets melted away. Where trade restrictions lingered,
they were often the result of legislation to encourage the growth and health of
the economies of newer nations. In the 1950s and 1960s the national policies
of economic self-sufficiency of the interwar years all but disappeared. The
formation of the European Community by the Treaty of Rome in 1957 began
to create a domestic market for European manufacturers large enough and fast­
growing enough to permit scale economies in production comparable to those
that had long existed in the United States.

The decline of trade barriers was accompanied by the breakdown of prewar
cartels and other interfirm contractual agreements. Free trade and competition,
basic tenets of the United States economic creed, were exported abroad. The
victorious American authorities dismantled the cartels in Germany and dis­
solved I. G. Farben and VSt into their major constituent parts. Then in 1956
the British Parliament passed the Restrictive Practices Act, the first British
legislation to challenge the legal and economic validity of maintaining market
power through contractual cooperation. Soon the European Community began
to develop a body of legislation that did much the same for the broad new
Continental market.

CONTINUING ROLE OF THE MODERN INDUSTRIAL ENTERPRISE

Despite these profound changes in the environment, the modem industrial
enterprise continued to dominate capital-intensive industries, whether estab-
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lished or new. In the United States and Germany most of the same individual
enterprises-those that had acquired organizational capabilities before the
war-continued to be the industrial leaders. There was little turnover among
the top two hundred. In Britain, where a smaller number had developed such
capabilities before the war, the turnover was greater. British firms began to
make investments in new and improved facilities and to recruit and expand their
managerial hierarchies, pushing aside other firms that failed to do so. As before,
turnover at the top in all three countries resulted either from major technological
innovations-innovations that created new industries and transformed old
ones-or from mergers and acquisitions which caused some firms to disappear
and others to grow in size.

In the United States the firms that moved onto the list of the top two hundred
between 1948 and 1973 for reasons other than mergers and acquisitions were
those in the information-related industries and other technologically new indus­
tries, particularly those based on innovations in electronics. 7 These firms
included new entrepreneurial enterprises-Xerox, Control Data, Texas Instru­
ments, Raytheon, Emerson Electric, and Dana. They also included established
firms-General Telephone & Electronics (GTE), Motorola, Carrier (a first
mover in air-conditioning equipment during the 1930s), Clark Equipment, and
Honeywell. The newly created enterprises became first .movers by making the
three-pronged investment in manufacturing, marketing, and management. The
established firms increased their assets by making the similarly large invest­
ments that were necessary to volume-produce new products, much as the
established drug firms had done in exploiting the pharmaceutical revolution.

In Germany, on the contrary, the majority of the relatively small number of
firms, established or new, to move into the top rank were in consumer goods­
in branded, packaged products, including consumer chemicals, consumer elec­
tronics and appliances, and publishing and printing. 8 The rapid growth of these
consumer-goods producers reflected a higher per-capita income and a larger
aggregate consumer demand in Germany, and in Europe as a whole, than before
World War II.

In Britain the firms that had made the three-pronged investment before the
Second World War continued to dominate their industries. In the early 1970s
these included established chemical and pharmaceutical firms that had begun
after the war to make the necessary investment in production, distribution, and
management. They benefited from developing the technologies of antibiotics,
polymer chemicals, and other new products. Still other firms that joined the
top group were older federations that had begun, though not until the 1960s,
to create central offices and rationalize their facilities. Those established
between 1948 and 1973-and there were many more in Britain than in the
United States and Germany-came primarily in chemicals; in stone, clay, and
glass; and in electrical and nonelectrical (though not transportation) machinery.
In addition to those absorbed by merger, the firms that were no longer among
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the top two hundred in 1973 were those that had failed to make the necessary
investments. In Britain, with some notable exceptions, the managerial hierar­
chies within firms remained smaller than those in the United States and Ger­
many. 9

In all three countries the successful exploiters of the new technologies,
whether they were long-established firms or new entrepreneurial enterprises,
made investments in physical facilities and managerial personnel on a scale
similar to those made by first movers in the new industries of the 1880s and
1890s (if differences in relative size of industries and national economies are
taken into account). Indeed, what is striking is how similar the evolution of the
new industries in the 1950s and 1960s was to the evolution of those of the
1880s and 1890s, even though the rapidity of technological change in the later
period was much greater than it had been before World War II, so that one set
of new products was often quickly replaced by an improved "second genera­
tion, " and then by a third. But what really differentiated the first movers in the
new industries of the post-World War II era from those of earlier times was
that in the later years the first movers in new industries included long­
established firms.

Among the best-known American postwar companies, Xerox, in the copier
industry, provides an example of an entrepreneurial firm which became domi­
nant through its impressive investment in production, distribution, and man­
agement. And International Business Machines (IBM) is an example of a long­
established firm, for decades a member of the top two hundred, that was not a
pioneer in mainframe computers but became a first mover in that industry by
making a massive investment in new, product-specific production facilities to
exploit fully the economies of scale, and also by expanding its experienced
marketing network and recruiting a multitude of new executives.

The history of the computer industry-one central to the postwar information
revolution-parallels that of the American machinery industries a half-century
earlier. This is true even though the technologies of production were far more
complex than those of the earlier electrical industry, and the markets served
were more numerous and more varied than those of the earlier industries. Here
the one fundamental difference-the role of the established firm-is particularly
striking. In 1965, a little more than a decade after the mainframe computer had
first been commercialized, IBM had completed its System 360, which made it
the first mover in the production and distribution of general-purpose mainframes
for a wide variety of users. At almost precisely the same time Digital Equipment
Corporation (DEC) completed comparable though smaller investments in its
PDP-8, which made it the first mover in low-price minicomputers-machines
that employed a different technology for more specialized users.

IBM's resulting competitive advantage was as powerful as that of any first
mover described in this history. Except for Control Data, IBM's mainframe
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rivals were all, like IBM itself, established enterprises. (Except for Honeywell
Heat Regulator, their earlier histories are all reviewed in Chapter 6.) Of these,
GE, RCA, and Philco, finding IBM's advantages too powerful, dropped out.
Sperry Rand-the industry's most successful pioneer-was able to maintain a
stable position well behind IBM, and eventually (in 1986) it merged with Bur­
roughs to form UNISYS. In that same year Honeywell, which had purchased
the computer operations of another pioneer, Raytheon, and then those of GE,
abandoned the manufacturing of computers. Meanwhile National Cash Register
integrated its computers into its existing end products and concentrated on two
specialized markets-banking and retailing. Control Data (a merger of many
small firms), once it had rationalized its product lines and facilities, was the only
company formed after 1950 to become a major competitor in the mainframe
industry.

In minicomputers DEC maintained its strength. Its first strong competitor
was Data General, established in 1968 by a former DEC executive who had
played a critical part in the development of the PDP-8. Nevertheless, by 1980
DEC and Data General were ranked second and fourth in revenues generated
in minicomputers. IBM was first, Burroughs third, and Hewlett-Packard, a
producer for thirty years of measuring and testing instruments, was fifth. The
sixth was Wang Laboratories, a first mover in word processing and office sys­
tems. And these six accounted fot 75% of the revenues generated in that branch
of the industry. 10

The pattern was much the same in personal (micro-) computers-machines
that employed a still different architecture for a still different market, the indi­
vidual user. The first entrepreneurial firms to make extensive interrelated
investments-Apple Computer, Tandy (Radio Shack), and Commodore­
accounted in 1980 for 68% of dollar sales in the United States (Table 24). By
then the three pioneers who together had accounted for 50% of sales in 1976,
but who had failed to make such an investment, had already dropped by the
wayside. Two years later (1982), however, three established firms-IBM, the
Nippon Electric Company (NEC) of Tokyo, and Hewlett-Packard-accounted
for 35%, driving the market share of the three first movers down to 48%.11

Like American machinery firms of earlier years these computer companies
quickly moved abroad. IBM almost immediately became the leading producer
of mainframe computers in Europe. DEC also led in minicomputers but was
seriously challenged by Nixdorf, a German company. By the mid-1980s Apple
and IBM, along with NEC, accounted for half of the world's production of
personal computers.

Abroad, established firms developed and continued to dominate all lines.
Nixdorf, the minicomputer producer, was the only new entrepreneurial firm in
Europe to become a major player. In Germany the other leaders included
Siemens, Mannesmann, and BASF (Siemens in mainframes and the other two
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Table 24. Share of the U.S. market in the personal computer industry, 1976-1982.

Company 1976 1978 1980 1982

MITS 25%
1MSAl 17
Processor Technology 8
Radio Shack 50% 21% 10%
Commodore International 12 20 12
Apple 10 27 26
IBM 17
NEC 5 11
Hewlett-Packard 9 7
Others 50 28 18 17

Total 100% 100% 100% 100%

Total units 15,000 200,000 500,000 1,500,000

Sources: Gary N. Farner, "A Competitive Analysis of the Personal Computer Industry"
(Master's thesis, Alfred P. Sloan School of Management, MIT, 1982), p. 18, and Deborah F.
Schreiber, "The Strategic Evolution of the Personal Computer Industry" (Master's thesis, Alfred
P. Sloan School of Management, MIT, 1983), p. 7, cited in John Friar and Mel Horwitch, "The
Emergence of Technology Strategy: A New Dimension of Strategic Management," Technology in
Society 7: 152 (1985).

in specialized market niches). In Japan all the major computer makers were
enterprises that had originally been established by the 1920s. As in technolog­
ically advanced industries of earlier years, the British lagged behind. By 1974
only 25% to 30% of all installations in Britain came from British producers. 12

Thus in the 1960s and 1970s, as in the 1880s and 1890s, new capital-intensive
industries quickly came to be dominated by the few firms which made large
enough investments in manufacturing, marketing, and management to develop
the capabilities to exploit fully the economies of scale and scope. In computers,
the most dynamic of the postwar industries, established companies accounted
for a much greater proportion of the revenues produced than did the new
entrepreneurial firms.

CONTINUING GROWTH

After World War II growth based on the defensive strategies of horizontal
combination and vertical integration became even less common. At the same
time, as the experience of the computer industry indicates, growth based on
the underlying dynamic of managerial enterprise-the exploitation of organi­
zational capabilities by expansion abroad and into related product lines-became
even more usual. Legal barriers to horizontal combinations of industrial giants
became almost as formidable in Europe as they had been for decades in the
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United States. In established industries the need for assured supplies and out­
lets through vertical integration lessened. As economies expanded and as mar­
kets were internationalized, alternative stable sources of supply and greater
numbers of outlets became available. Therefore companies had less need to
reduce transaction costs by owning their suppliers and outlets. Indeed, many
companies performed vertical disintegration by spinning off earlier investments
made in suppliers and, to a lesser extent, in outlets. In fact, such vertical
disintegration had already begun during the interwar years. On the other hand,
expansion abroad and into related product lines-often both at the same time­
became the strategy of growth for an increasing number of leading industrial
enterprises, both European and American; and in general that strategy was
carried out more aggressively than before the war.

Growth by expansion abroad. In the early postwar years American firms
continued to lead the way in overseas expansion. The number of subsidiaries
established abroad by American companies after 1948 increased substantially.
Whereas the number of new manufacturing subsidiaries of American industrial
firms in Britain rose from 22 to 93 between 1917 and 1948 for an increase of 71,
the number had grown to 544 by 1971 for a further increase of 451; whereas
in Germany the number of such subsidiaries moved from 14 in 1913 to 33 in
1953 for an increase of 19, the number reached 330 by 1971 for a further
increase of 297 (see Tables 14 and 15). The firms setting up these subsidiaries
continued to be concentrated in the same industries as before the war, that is,
in food, chemicals, and machinery, where both markets and the technologies of
production offered the greatest potential for exploiting the economies of scale
and scope. (In the years between 1948 and 1971 the U.S. subsidiaries in these
three sets of industries accounted for 66.2% of all U. S. subsidiaries established
in Britain, and in the period 1954-1971 for 65.1% of those in Germany. The
figure for France was 71.7%.) The major changes between the two periods
were a decrease in the percentage of U.S. food subsidiaries in Britain and an
increase in the percentage of U. S. chemical subsidiaries in Germany. One other
difference was that before the Second World War, American firms had entered
through building new facilities. Mer 1945 they did so through acquisition,
followed by increased direct investment in the acquired subsidiary in order to
benefit more fully from the economies of scale and scope.

By the 1960s most of the major American corporations with sizable invest­
ments abroad had adopted the multidivisional structure to administer their for­
eign holdings (Table 25). As they expanded their foreign direct investment,
they put aside their international departments, which had long coordinated and
monitored foreign activities, replacing them either by area divisions or by world­
wide product divisions. Where the enterprise continued to concentrate on a
small number of products, its managers usually divided foreign operations into
geographical (area) divisions. The more the enterprises diversified, the more
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Table 25. Multinational enterprises, classified by structure and by diversity of
products made abroad for 162 American industrial enterprises, 1966.

614

Number of firms

Total
classified by foreign

number
product diversitya

Structure of firms None Low High

International departments
Centralized, functional structure 8 7 1 0
Multidivisional structure 82 39 39 4

Area divisions 17 11 4 2
Worldwide product divisions 30 0 11 19
Mixed 22 0 13 9
Grid 3 0 0 3

Total 162 57 68 37

Sources: John M. Stopford and Louis T. Wells, Jr., Managing the Multinational Enterprise:
Organization of the Firm and Ownership of the Subsidiaries (New York, 1972), p. 41. Table based
on News Front, November 1965, January 1966, and February 1966, and annual reports of the
firms.

a. "None" indicates that all the products made by a firm were in a single two-digit SIC
industry. "Low" indicates that a firm has products in more than one industry but that one product
line is of dominating importance. "High" indicates that a firm has products in many industries and
no dominant product line.

their managers turned to using worldwide product divisions. 13 By the late 1960s
a substantial number used mixed area and product structures-usually area
divisions for regions with smaller markets, and product divisions where the
demand was more concentrated. 14

As European industries recovered from the war of the 1940s and as their
domestic markets again became large enough to take the output of plants built
at optimal size, their leaders once again looked to foreign markets. Not sur­
prisingly, those enterprises which had had strong organizational capabilities
before the war, primarily Gennan firms, soon regained their prewar position at
home and then abroad, just as they had done in the 19208. Others, particularly
those in Britain, began to develop such capabilities as they transfonned them­
selves from federations or alliances into legally and administratively consoli­
dated enterprises, and as family firms began to make more extensive invest­
ments in production and distribution and to recruit larger managerial staffs. In
this transfonnation many firms acquired organizational structures and control­
and-accounting systems of the sort developed earlier in the United States.

Because during the interwar years American managers had competed more
aggressively (both functionally and strategically) than the Europeans, they had
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paid close attention to such essential management techniques. It was these
American-perfected. administrative procedures, and the skills that came from
using them, that J. J. Servan-Schreiber had had in mind when he wrote The
American Challenge. The opening passage of that book, published in 1968,
reads: "Fifteen years from now it is quite possible that the world's third greatest
industrial power, just after the United States and Russia, will not be Europe,
but American industry in Europe. Already, in the ninth year of the Common
Market, this European market is basically American in organization. "15 For
Servan-Schreiber, the United States challenge was not one of financial power,
nor was the problem the European "technological gap." "On the contrary, it is
something quite new and considerably more serious-the extension to Europe
of an organization that is still a mystery to us. "16

It did not remain a mystery for long. When Servan-Schreiber wrote, the
transfer of techniques was already well under way. By 1970, for example, more
than half of the largest one hundred industrials in Britain had used the services
of a single United States consultant, McKinsey & Company, to reorganize their
management structures. Even in Germany, where more attention had been
paid to internal administration, American consultants, including McKinsey,
played an important role. 17 Nevertheless, these techniques were only aids in
enhancing organizational capabilities.

Far more important in the development of competitive strength were the
extensive recruitment of managers (particularly by British but also by French
and Italian enterprises), the increasing knowledge of production processes and
markets, and the molding of the management teams and the units they admin­
istered into integrated, coordinated organizations. These capabilities, sharp­
ened by increasing functional and strategic competition at home and then in the
European Common Market, provided the competitive edge needed to move
into the United States, the world's largest market for both industrial and con­
sumer products.

Among the Europeans the British moved first to expand abroad in the imme­
diate postwar years. They were most successful in food, chemicals, glass, and
other materials-lines in which they had developed organizational capabilities
before the war. They were less successful in automobiles, electrical equipment,
and light, volume-produced machinery, where they had been slower in devel­
oping such capabilities.

In automobiles, for example, Britain remained Europe's largest producer only
until 1956; and within Britain the strong American presence continued. In 1960,
96% of the passenger cars produced in Great Britain came from the "Big Five":
the British Motor Corporation, the subsidiaries of Ford and General Motors,
Standard Motor Company, and Rootes Motors. Mter Chrysler purchased
Rootes in 1966, just over half the production of passenger cars in Britain came
from subsidiaries of the American "Big Three." (The British Motor Corpora-
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tion, formed in 1952, long remained a typical British alliance between Austin
and Morris, in which each firm continued to operate almost independently.) By
1956 Germany's "Big Four" consisted of Volkswagen, Daimler-Benz, and
two American companies, Ford and GM's Opel. These four, which accounted
for 87% of the passenger cars sold in Germany, outproduced and outexported
the British. France's four leading firms, with 98% of the output in the domestic
market, were less aggressive abroad. Fiat in Italy and a little later Volvo and
Saab in Sweden became respected members of the global oligopoly. 18

By the 1960s industrialists on the Continent, particularly Germans, were
rapidly taking market share from the British in international trade, not only in
automobiles but in appliances, electrical equipment, and heavy machinery.
Gennan enterprises also quickly regained their prewar chemical and pharma­
ceutical markets. German and Italian firms, including the Italian typewriter
company Olivetti, were effectively challenging American producers of light
machinery in Continental markets.

In many industries these were the first successful challengers to the Amer­
ican first movers that had established themselves in Europe early in the century.
By the mid-1960s these European makers of mass-produced automobiles and
light machinery had developed the organizational capabilities-the facilities and
skills in production, marketing, and management-that made them effective
challengers to the long-established American first movers not only outside the
United States but even in the American market. They were able to compete
successfully with American first movers in the American market because they
had a strong base in their own domestic markets. As those domestic markets
expanded, the firms were able to build plants of optimal size, using improved,
best-practice facilities. Such domestic markets gave the European challengers
a base that was not available to potential domestic challengers within the United
States. This is why in automobiles, light machinery, and many other industries,
challengers to first movers in industrial nations have come from abroad and not
from the homeland.

In these same years a new industrial power was rising in the Far East. For
the Japanese the creation of organizational capabilities required much more than
just recovery from wartime devastation. Before the war Japan had relied on
the Western companies for its mass-produced light machinery, automobiles,
much of its basic industrial machinery, its chemicals (except fertilizer and other
agricultural chemicals), and its oil. In its prewar capital-intensive industries
Japan's organizational capabilities had been strongest in electrical equipment,
where the leading firms had long had close ties with the four Western first
movers-General Electric, Westinghouse, Siemens, and AEG. As a result,
postwar recovery and continued industrial and economic growth called for a
massive transfer of technology from the West to Japan comparable to that which
had been required for the transformation of their premodern economy into an
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industrial economy in the 1880s and 1890s. As Hirschmeier and Yui noted in
their Development ofJapanese Business, 1600-1973:

Between 1950 and 1967 Japanese industry set records of technological transfers.
A total of 4, 135 licenses were purchased by Japanese industry, mainly from the
USA, over half in the field of machinery construction and about 20 per cent in the
field of chemical industries. During the same time exports of licenses amounted to
only about 1 per cent of the money spent on imports of patents and licenses. 19

In addition, American engineers and consultants went to japan to impart the
know-how that was essential for the successful transfer of production pro­
cesses.

This unprecedented transfer of technology, along with the rapid growth of
the japanese domestic market, permitted that nation to adopt new, capital­
intensive processes of production on a scale reminiscent of that which had
occurred in the United States and Europe at the end of the nineteenth century.
The japanese firms, particularly those in mass-produced automobiles and appli­
ances and later those that had moved into computers, made large-scale invest­
ments in production and distribution. Their enterprises became even more
management-intensive than those of the West. As an example of growth, the
japanese market, which had absorbed fewer than 500,000 new cars in 1964,
took 1.13 million in 1967, 2.38 million in 1970, 2.93 million in 1973, and 3.10
million in 1979. 20 Once the home market provided a large enough base to exploit
the economies of scale, the automobile makers and also the appliance producers
moved abroad. The growth of these metal-using consumer-goods industries
and the increasing urbanization of japan permitted steel and other metal-making
firms to employ new technologies in giant works that produced far greater
throughput and enjoyed much lower unit costs than the largest American and
European works. 21 By the 1970s the japanese in these established industries
and also those in the new electronically based telecommunication industries
were becoming powerful challengers in both American and European markets.

Growth by diversification into related industries. At the same time the growth
of European and japanese industrial enterprises were enlarging the number of
firms in many global oligopolies, the number of competitors within countries
was being further increased as established domestic firms moved into related
industries. Studies by Richard Rumelt for the United States, Derek Channon
for Britain, and Heinz Thanheiser for Germany document the rapid adoption of
diversification as a strategy for growth in all three countries. 22 In the United
States the number of "single business" firms among the Fortune 500 (that is,
firms that derived 95% or more of their sales from a single, main product line)
dropped from 28% of the total in 1949 to only 7% in 1969. The number of
"dominant-product" firms (firms that derived from 70% to 95% of their sales
from a single business or a vertically integrated chain of businesses) dropped
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slightly from 38. 7% to 35.8% during the same twenty years. By contrast, those
which had diversified into related business, and in which no single, main product
line accounted for more than 70% of sales, rose from 29.2% to 44.5% of the
total. Firms operating in businesses unrelated through technology or markets
grew from 2.9% to 12.4%. (These were the conglomerates-firms that grew
by acquisition in unrelated industries.) By 1969, then, diversification into new
product lines had become an accepted, indeed a preferred, route to growth for
the large American industrial enterprise.

In Britain and Germany the broad pattern of diversification was much the
same, although its extent quite naturally varied. Of the one hundred largest
manufacturers in Britain, fourteen of which were foreign subsidiaries, an even
greater proportion moved into related industries between 1950 and 1970, the
percentage going from 23% to 54%. Before the mid-1970s, American-style
conglomerates remained rare. As Derek Channon noted in his Strategy and
Structure ofBritish Enterprise, by 1969 "there was no real emergence of the
acquisitive conglomerate in Britain." Of the six companies in unrelated busi­
nesses in the top one hundred, "only two bore a real resemblance to the
American conglomerates. "23

Of the one hundred largest German manufacturing companies in 1970,
twenty-two were still single-line producers, twenty-two were dominant­
product firms, forty-six were in related products, and ten operated in unrelated
industries. 24 Prewar firms such as Bosch, Krupp, Enka-Glanzstoff (VGF),
Henkel, Linde, and Felten-Guilleaume, and two new entrants to the top one
hundred, Melitta and Bertelsmann (both producers of consumer products),
diversified by exploiting the economies of scope and did so more extensively
than did the leading prewar German diversifiers in chemicals and machinery. 25

Also in Germany, firms operating in unrelated industries differed from the
American conglomerates. Such firms were either family holding companies
(Konzerne) or government holding companies. The three government­
sponsored enterprises-VEBA, Preussag, and Saarberg-were primarily used
to take over weak firms in a variety of industries. The four private, family
Konzerne were those of Flick, Quandt, Werhahn Bereich, and Roechling. They
were less diversified than the American conglomerates in terms of the indus­
tries in which they operated and in the numbers of divisions administered.
Moreover, the family holding companies appear to have carried on the tradition
of the earlier family Konzerne. The central office remained small, and it con­
centrated on managing and maintaining the long-term health and growth of
subsidiaries or divisions.

The studies by Rumelt, Channon, and Thanheiser also emphasize that struc­
ture followed strategy. The multidivisional structure was normally adopted to
assist in administering the increasingly diversified firms and to facilitate their
expansion. It was this type of organization that McKinsey & Company advised
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the British companies, particularly the existing federations, to adopt. In Ger­
many such structures also replaced the looser Konzerne that used the holding­
company form of control. German firms that were employing centralized, func­
tionally departmentalized structures made the change as they moved into new
product lines, much as Schering and Riitgerswerke had begun to do before
World War II. 26

In the postwar years the leading industrial enterprises in all three countries
diversified by using capabilities based on the economies of scope. But these
were economies of scope in production and R&D more than in distribution.
These firms commercialized products whose innovation had come from their
own research laboratories. Mter World War II American industrial enterprises
invested much more extensively in fundamental research than they had before
1941 (see Chapter 6). But they also continued to rely on research carried out
in universities and institutes, or by small, usually entrepreneurial, firms. The
large, established enterprises then made the heavy investment in time and
money essential to transform the innovation into an internationally marketable
and profitable product or process.

As a result, overall R&D investment in technologically advanced industries
was much greater than it had been before World War II. In the United States,
funding for R&D rose from $6,605 million in 1956 to $17,858 million in 1970.
Research continued to be concentrated, as it had been before the war, in
chemicals and the three machinery groups. Expenditures by firms in these
groups accounted for roughly 70% of the total. Of the total funding, 50% came
from federal sources in 1956 and 44% in 1970. The great part of such federal
funding went to electrical and electronic equipment, instruments, and aircraft
and missiles. As had been true before the war, research personnel continued
to be concentrated in companies with ten thousand or more employees. 27

Intensified R&D investment and the organizational capabilities based on econ­
omies of scope led many more companies into making many more products
than had been the case before the war. The extent of such diversification in the
United States is suggested by the increase, between 1948 and 1973, in the
number of different SIC categories in which the largest firms operated. Whereas
in 1948 relatively few of those firms operated in as many as five three-digit
industries, by 1973 a sizable number were operating in ten such industries, and
many in even more. 28 These moves into new product lines intensified compe­
tition in these and other American industries. At the same time, the greatly
increased investment in R&D made the development of new or improved prod­
ucts more costly and also more risky. By the 1960s there was a much greater
chance than in prewar years that a firm would spend five to eight years devel­
oping a product, only to have a competitor reach much the same market with
much the same product a few months earlier.

In these ways, by the mid-1960s challengers from across national boundaries
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and from related industries intensified the competition in capital-intensive indus­
tries. This was particularly true in the United States, but it was also true in
Europe. In those American industries where competitive advantages had rested
on the economies of scale-such as automobiles and farm, office, and sewing
machinery-the major new competitors came from other countries. In those
where the competitive advantages lay in exploiting the economies of scope­
such as food, chemicals, and electrical equipment-they tended to come from
related industries. In both cases these competitors were established firms with
well-developed organizational capabilities.

Challengers in established industries were hardly ever new entrepreneurial
firms. This continued to be as true after World War II as it had been before the
war, even though the institutionalization of research in universities, institutes,
and consulting firms had greatly increased the opportunities for innovation, and
even though the institutionalization of the supply of venture capital made funding
for such innovations more available. Such institutionalization, however, did
assist the new entrepreneurial firms to move into specialized market niches or
occasionally to become first movers in industries based on new technologies.

During the 1960s the modem industrial enterprise and the system of indus­
trial capitalism that it engendered were in full flower. By then the managerial
enterprise dominated the capital-intensive industries-old and new-even
more completely than it had before World War II. In Great Britain these enter­
prises were replacing prewar, personally managed companies. Injapan, rapidly
growing industrial firms were becoming even more management-intensive than
those in the West. Moreover, managerial enterprises were becoming more
numerous in the more fragmented, labor-intensive industries as new technol­
ogies of production altered capital-labor ratios and as managerial enterprises
diversified into these industries. And in those dynamic, global industries whose
technologies of production and distribution permitted the exploitation of the
cost advantages of scale and scope, decisions as to current operations and
allocation of resources for future production and distribution were made by
salaried managers.

Yet the very success of the modem, managerial industrial enterprise created
unprecedented challenges for its managers. The continuous growth of the
enterprise through expansion abroad and into related industries led to compe­
tition as intense as those managers had ever known. In the established indus­
tries, intensified competition and reduced market share increased excess
capacity and so raised unit costs. Moreover, the sharpened competition came
just at the moment when those managers were facing the full impact of the new
technologies, particularly those affected by the electronics revolution. The need
to shift from electromechanical to electronic processes of production required
heavy investment in new facilities and the development of new skills by both
working and managerial personnel. The accelerated rate of technological change
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thus increased the costs and risks of reinvesting earnings within the enterprise's
existing industries.

A New Era of Managerial Capitalism?

It was in these ways, then, that the powerful dynamic of industrial capitalism­
the drive for new geographical and product markets based on the organizational
capabilities of the modem industrial enterprise-led to what may prove to be
the important turning point in the evolution of that institution. During the 1960s,
intensified inter-nation and inter-industry competition began to reshape the
strategies of growth, the internal organization of managerial enterprises, and
the relationships between individual firms and between owners and managers.
The causes for these changes and the ways in which they have begun to trans­
form the modem industrial enterprise must be the subject of another study.
Because these transformations are still under way and because they reflect
rapidly changing markets, technologies, and public policies, the historian is not
yet in a position to analyze or evaluate them.

Nevertheless, the historian who has studied the past experience of the insti­
tution is in a better position than most analysts to identify which developments
are truly new. And such identifications can provide a point of departure for any
careful investigation of the history of the managerial industrial enterprise in
what may prove to be a new era of industrial capitalism. They also provide a
fitting conclusion to this history of the modem industrial enterprise during the
period of growth from its beginning in the Second Industrial Revolution through
World War II.

Of the many recent changes in the growth, management, and financing of
the modem industrial enterprise, six have no historical precedents. These
include: the adaptation of a new strategy of growth-that of moving into new
markets where the organizational capabilities of the enterprise do not provide
competitive advantages; the separation of top management in the corporate
office from middle management in the operating divisions; the extensive and
continuing divestiture of operating units; the buying and selling of corporations
as a distinct business in its own right; the role played by portfolio managers in
the capital markets; and the evolution of those capital markets to facilitate the
coming of what has been termed "a market for corporate control." All of these
changes are interrelated.

Because large, managerial industrial enterprises were more numerous in the
United States than in the rest of the world and because in the early 1960s they
dominated the international economy, these six new phenomena have become
most obvious in the United States. More than half of the four hundred largest
industrial firms in the noncommunist world in 1973 were still American-owned
and -operated (Table 5). It was these American firms that first felt the brunt of
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the new competition as European enterprises revived and]apanese firms began
to create their own organizational capabilities.

An initial response to intensified competition-a response that came first in
the United States, then in Britain, and still later in continental Europe-was
the decision of top managers to have their industrial enterprises grow by
acquiring companies in markets that were only distantly related or even unre­
lated to the core facilities and skills of their enterprise, that is, to move into
markets where they had little or no competitive advantage. Not all managers
responded in this way. Those in many of the large American industrial enter­
prises reacted to the new competition, as they had done earlier to less intensive
competition, by making state-of-the-art investments in production, distribution,
and R&D, and by adjusting the roles and responsibilities of their management
teams in order to maintain their competitive strength by developing strategies
that continued to exploit fully their organizational capabilities. But in many other
cases, managers failed to respond in this way. Many senior executives believed
that the opportunities for profit from investment in their own or closely related
industries had become limited. Instead, they searched for industries with
greater growth potentials. For the first time in history, American managers
began to invest extensively and systematically in facilities and enterprises in
businesses in which they had had little or no experience. The only appropriate
historical analogy is the Konzern building in Germany following World War I.
But there such diversification occurred only during a totally unprecedented
period of superinflation and military occupation. Once the Dawes Plan had
restored relatively stable economic and business conditions by the end of 1924,
such Konzem building all but stopped.

Precisely because the American firms had little or no competitive advantage
in the markets which they entered, they could not carry out such expansion,
as they had in closely related industries, through direct investment in new
facilities and skills; instead, they had to expand through merger and more often
acquisition. Tax, accounting, and other financial considerations entered into the
decisions to move into new, distantly related, or unrelated markets in which
the initiating company had little distinct competitive advantage. Nevertheless,
the primary motive for such acquisitions-both at home and abroad-appears
to have been the desire of managers to assure the continuing expansion of their
enterprises by entering industries that promised more growth and less com­
petition than those on which their organizational capabilities rested.

By the late 1960s the drive for growth through acquisition and merger had
almost become a mania. The number of mergers and acquisitions rose from
just over 2,000 in 1965 to more than 6,000 in 1969, dropping back to 2,861 in
1974. The purpose of the largest number of these acquisitions was not to
combine horizontally or vertically but to diversify. During the period 1963­
1972, close to three-fourths of the assets acquired were for product diversifi-
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cation. One-half of these were in unrelated products. And after the merger
wave receded, the trend still continued. In the following period, 1973-1977,
one-half of all assets acquired through merger and acquisition came from acqui­
sitions of enterprises in unrelated industries. 29

Such unprecedented diversification created another new phenomenon in the
evolution of the managerial industrial enterprise: it often led to a separation,
that is, a breakdown of communications, between top management at the cor­
porate office-the executives responsible for coordinating, managing, and plan­
ning and allocating resources for the enterprise as a whole-and the middle
managers who were responsible for maintaining the competitive capabilities of
the operating divisions in the battle for market share and profits (Figure 2).
Massive diversification led to such a separation for two reasons. First, the top
managers often had little specific knowledge of and experience with the tech­
nological processes and markets of many of the divisions or subsidiaries they
had acquired. Second, the large number of different businesses that were being
acquired created a decision-making overload in the corporate office. Whereas
before World War II the corporate office of large, diversified international enter­
prises had rarely managed more than ten divisions and only the largest as many
as twenty-five, by 1969 companies were operating from forty to seventy divi­
sions, and a few even more. Moreover, because these divisions were respon­
sible for production, marketing, purchasing, and research facilities on a world­
wide basis, they were often larger in terms of assets and employees than many
of the enterprises that have been described in this study.

The increase in the number of divisions administered and the wide variety of
businesses in which they operated combined to create an overload for the
decision-makers in top management that was even more daunting than that at
Du Pont and other enterprises which had pioneered in developing the strategy
of diversification after World War I. While the earlier overload had resulted in
the innovation of the multidivisional structure, that of the 1960s led only to an
increase in the number of executives in the corporate office. Divisions were
grouped together, administered by group vice-presidents who often had their
own subordinate line and staff executives. These top managers in the corporate
office no longer had, unlike their predecessors, the time to make and maintain
personal contacts with the heads of the operating divisions. Nor did the senior
executives have the product-specific experience needed to evaluate the pro­
posals and to monitor the performance of their operating managers. Instead, in
carrying out those critical tasks they had to rely on impersonal statistical data
that had become far less relevant than the information systems devised and
used in the 1920s and 1930s by corporate officers of diversified firms to carry
out comparable functions. 30 The overload resulted, not from any lack of infor­
mation, but from its lack of quality and from the senior decision-makers' lack of
ability to evaluate it. Top managers were beginning to lose the capabilities
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needed to maintain a unified enterprise whose whole was more than the sum
of its parts.

The managerial weaknesses resulting from the separation of top from oper­
ating executives quickly led to still another new phenomenon-the selling off
of divisions and other operating units in unprecedented numbers. The costs of
unbridled diversification were soon learned. Before the mid-1960s such divest­
itures had been rare. To be sure, facilities had been sold off and personnel let
go in the post-merger rationalizations early in the century. Outdated facilities
had also been spun off as firms in the 1920s and 1930s improved their product
and processes or as they moved into dynamic related industries that more
effectively used their organizational capabilities. So, too, integrated divisions
and subsidiaries had been divested in the process of vertical disintegration that
came when managers felt they no longer needed to have assured sources of
supplies or outlets.

What was unprecedented in the early 1970s was the number and continuing
flow of divestitures that followed the merger and acquisition wave of the late
1960s. What had been until then an occasional transaction became an accepted
business activity. In 1965 the ratio of divestitures to acquisitions and mergers
was less than 1 to 11 (195 divestitures to 2,125 acquisitions and mergers). By
1969, when the number of acquisitions and mergers had soared to 6,107, those
of divestitures rose to 801, or a ratio of 1 divestiture to every 8 mergers and
acquisitions. Then as mergers and acquisitions dropped, divestitures rose
sharply. In 1971 the ratio was 1 to 2.3 (1,960 to 4,608). From 1974 to 1977
there was one divestiture to every two mergers and acquisitions. And, of
course, many of the divestitures became the acquisitions or parts of mergers
of other enterprises. 31

This unprecedented number of mergers and acquisitions, followed so shortly
by an unprecedented number of divestitures, helped to bring into being another
new phenomenon-the buying and selling of corporations as an established
business, and a most lucrative one at that. Although industrialists pioneered in
this business, the financial community prospered most from it. Before the 1960s
it was rare for financial institutions, including investment banks, to have spe­
cialized merger and acquisitions departments. The primary function of invest­
ment bankers in the United States and abroad was to provide their clients with
long-established services. The most important of these was the underwriting
of securities used to supplement retained earnings in funding long-term growth.
The new and highly profitable business that began with the financing of acqui­
sitions in the late 1960s and the continuing flow of divestitures in the 1970s
warranted the creation of the specialized departments. Soon, too, specialists
in "deconglomeration" appeared.

This brand-new business of buying and selling corporations was further stim­
ulated by an unprecedented change in the nature of the "ownership" of Amer-
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ican industrial companies, that is, of the holders, buyers, and sellers of their
shares. Before World War II the majority of such securities were held by
relatively wealthy individuals and families. The major institutional investors
were insurance companies and the trust departments of banks. Such institu­
tional investors, like wealthy individuals, normally invested for the long term­
for growth in assets rather than for current dividends. The turnover of the
shares of individual companies was small (that is, the number of shares sold
was only a small percentage of the shares outstanding).

Mer World War II, increasingly large amounts of the voting shares of indus­
trial enterprises were held in the portfolios of pension and mutual funds. These
funds had their beginnings in the 1920s, but they achieved little growth in the
depressed years of the 1930s. By the 1960s, however, they had come into
their own. The managers of these funds properly considered their primary
function to be that of increasing the short-term return (dividends plus appreci­
ation) on their overall portfolio. They did so by constantly buying and selling
securities. Their goal was to have the return on the securities they held be
greater than the average return of stocks listed, as indicated by Standard and
Poor's index of the five hundred leading corporations. Such portfolio managers
had neither the time, the information, nor the need to be concerned about the
long-term health and growth of the individual firms whose securities they daily
bought and sold. Such shareholders had little incentive to become outside direc­
tors on boards of companies in which they were so temporarily involved. The
criterion for the securities they constantly traded was short-term profit, rarely
long-term gain. And as time passed, these portfolio managers-the new
"owners" of American industry-increasingly traded securities in large blocks
of stock of ten thousand shares or more.

As the number of such funds and the volume of the securities they individually
traded increased, the turnover of the securities of industrial enterprises also
rose. The ratio of the volume of shares traded annually on the New York Stock
Exchange to its total shares listed grew from between 12% and 16% in the
early 1960s to well over 20% during the acquisition wave. Then that percentage
began to soar, reaching over 50% by the mid-1980s. The growth in block trading
in the same period was just as striking. In 1965 block trading accounted for only
3.1% of total sales on the New York Stock Exchange. By 1978 it accounted for
22.9%, and by 1985 for 51%. Finally, in those same years the volume of total
transactions rose dramatically. On the New York Stock Exchange the volume
of shares went from close to half a billion shares annually in the early 1950s to
1.5 billion in 1965, to 3 billion in the late 1960s, to more than 5 billion in 1976,
and to 27.5 billion in 1985. 32

The great increase in the total volume of transactions, the rise in the rate of
turnover, and the growth of block sales made possible the last new phenom­
enon-the coming of an institutionalized market for corporate control. For the
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first time, individuals, groups, or companies could obtain control of well-estab­
lished companies in industries with which the buyers had no previous connec­
tion, simply by purchasing the companies' shares on the stock exchange. Large
blocks of stock were being traded regularly; and such buyers had little difficulty
in raising funds for these purchases from financial institutions.

Thus the diversifications of the 1960s, the divestitures of the 1970s, the
business of buying and selling corporations (stimulated by the shift in owner­
ship), and finally the coming of the market for corporate control greatly facili­
tated the ease with which the modem industrial enterprise could be restruc­
tured. Such firms could be bought, sold, split up, and recombined in ways that
would have been impossible before the acquisition wave of the 1960s.

In Britain the response of large industrial enterprises to the intensifying
competition was closest to that in the United States. There, where the London
money market was second in size only to that of New York, the story appears
to have been a rather pale reflection of the American experience. Mergers and
acquisitions did increase in 1968 and 1969 and again in 1972, but on a much
smaller scale than in the United States. A number of conglomerates were
formed and unrelated acquisitions were made, but again on a smaller scale. In
addition, there were more horizontal mergers than in the United States, often
carried out at government instigation. Divestitures, as new a phenomenon in
Britain as they were in the United States, followed in the 1970s. But the buying
and selling of companies did not become as lucrative a business, and a market
for corporate control was slower in coming. 33

Developments in Germany and on the rest of the Continent have been dif­
ferent. Although mergers and acquisitions occurred in the late 1960s and the
1970s, there was no significant acquisition wave. In Europe, therefore, there
were much less expansion through acquisition, less overloading of the corporate
office, and fewer resulting divestitures; the buying and selling of companies did
not become a profitable business, nor did an active market for corporate control
appear. One reason for these differences may have been the smaller size of the
European capital markets, in terms of volume and turnover of transactions, and
the continuing strength of the banks (particularly in Germany) and of the finan­
cial holding companies. As competition increased, however, Europe's large
industrial enterprises also began to move into distantly related and unrelated
markets, and overdiversification into other industries and overexpansion into
foreign markets certainly occurred. But because European firms continued to
rely on long-established relationships with banks and other financial institutions,
they were able to pull back when such expansion did not prove profitable, and
they appear to have done so in a more orderly fashion than their American
counterparts. 34

Japan had little in the way of a merger movement. There were almost no
expansions into unrelated areas, no large-scale divestitures, no business of
buying and selling companies, and no market for corporate control. Once the
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first movers had firmly established themselves in the domestic market, they
grew in the German manner, cooperating as well as competing at home and
competing vigorously abroad on the basis of their organizational capabilities.

The unprecedented developments resulting from the intensified competition
of the 1960s have brought a basic reshaping of the structure of the modem
industrial enterprise, particularly of the relationships between the corporate
office and the operating divisions. Many firms in the United States and Europe
have reduced the overload at the top by spinning off divisions whose activities
were not closely related to the core capabilities of the enterprise. Others have
reduced the size and altered the planning, control, and resource-allocation func­
tions of the corporate office, and at the same time have given the operating
units still greater autonomy. Few, however, have followed the example of the
Japanese kieretsu or "enterprise groupings" by letting the operating organiza­
tions have full financial autonomy-that is, control over the use of their profits,
the raising of capital, and even the making of strategic plans. Still others rely,
as they move into new geographical or product markets, on joint ventures and
other interfirm cooperative arrangements.

The goal of this restructuring of enterprises in the capital-~tensiveindustries
must be to maintain, renew, or expand the organizational capabilities of the
enterprise. The continuing productivity, competitiveness, and profitability of
these enterprises and of the industries and nations in which they operate depend
on constant reinvestment in order to maintain and improve product-specific
facilities and to·maintain and develop product-specific technical and managerial
skills. A crucial theme of this history of the modem industrial enterprise is that
creating and maintaining such capabilities is a continuing, long-term process­
a process that requires sound, long-term perspectives from the decision­
makers responsible for the health and growth of their enterprise.

In cases where the unprecedented developments of recent years have con­
tributed to these long-term perspectives by motivating managers and financiers
to define and implement long-term plans for restoring, maintaining, and
improving organizational capabilities, they have helped to make enterprises,
industries, and nations more competitive and profitable. But where these devel­
opments have encouraged short-term gains-where decisions and actions have
been motivated by the desire to obtain high current dividends or profits based
solely on the transactions involved in the buying and selling of companies-at
the expense of maintaining long-term capabilities and profits, they appear to
have reduced and even destroyed the capabilities essential to compete profit­
ably in national and international markets. The rapidity with which a number of
capital-intensive industries in the United States-those that have driven indus­
trial growth-have lost market share at home and abroad since the merger and
acquisition wave of the 1960s suggests that, in those American industries at
least, long-term investment may have been sacrificed for short-term gain.

*
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This brief review of the post-World War II history of the modem industrial
enterprise and the system of managerial capitalism it has brought forth has
shown how the institution and the system reached their fullest strength and
how that very success ushered in a new era-one characterized by more com­
petition than growth. The purpose of these final words was, as stated earlier,
to bring the implications of the historical story closer to current developments.

The institution's postwar history has only begun to be studied. Its history
after the intensified competition of the 1960s and 1970s is even more vaguely
understood. The events are too close; the interrelationships between the insti­
tution and its environment are too complex; and the data needed for description
and analysis have still to be collected and collated. Valid description and analysis
on which generalizations can be made must await an in-depth, industry-by­
industry, country-by-country historical study comparable to the one presented
here on the evolution of the institution in the United States, Great Britain, and
Germany from the 1880s to the 1940s.

Indeed, this book·has only begun to map the history of the institution before
World War II. Much more work needs to be done at every level on each industry
in each country. New information, more detailed evidence, will certainly modify
the patterns of institutional change that have been outlined and so will alter and
enrich the explanatory theory derived from the patterns of dynamic change
recorded here.



Notes · Credits · Index





Notes

1. The Modern Industrial Enterprise

1. Simon Kuznets, Economic Growth ofNations: Total Output and Production Struc­
ture (Cambridge, Mass., 1971), pp. 144-151, 160-161, 316-317.

2. In recent years a large literature has appeared on the core-peripheral approach to
analyzing modern economies. Before that, Robert Averitt, The Dual Economy:
The Dynamics ofAmerican Industry (New York, 1968), was the pioneering study.
Joseph Bowering, Competition in a Dual Economy (Princeton, 1986), provides a
newer overview of this literature. Bowering concludes that for the years 1969­
1973 "core firms tend to dominate industries which grow significantly more rapidly
than other industries. Core firms' growth rates also tend to be closer to their
industry growth rate than do periphery firm growth rates" (p. 179). The approach
and findings of sociologists writing on core-peripheral firms, particularly in relation
to labor and labor organization, are-reviewed in Charles Tolbert, Patrick H. Horan,
and E. M. Beck, "The Structure of Economic Segmentation: A Dual Economy
Approach," AmericanJournal ofSociology 85: 1095-1116 (March 1980), and Randy
Hudson and Robert L. Kaufman, "Economic Dualism: A Critical Review," Amer­
ican Sociological Review 47:727-739 (1982).

3. The evolution and implications of the separation of ownership from management
have, of course, been a concern of economists and economic historians since the
publication of the classic study by Adolf A. Berle, Jr., and Gardiner C. Means, The
Modern Corporation and Private Property (New York, 1932).

2. Scale, Scope, and Organizational Capabilities

1. Most succinctly defined by Oliver Williamson in his "Modem Corporation: Origins,
Evolution, Attributes," Journal of Economic Literature 19: 1539-44 (Dec. 1981);
also in his "Organizational Innovation: The Transaction Cost Approach, " in Joshua
Ronen, ed., Entrepreneurship (Lexington, Mass., 1983), ch. 5.

2. David Teece, "Economies of Scope and the Scope of the Enterprise," Journal of
Economic Behavior and Organization 1:223-247 (Sept. 1980); John C. Panzar and
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Robert D. Willig, "Economics of Scope," American Economic Review 71:268-272
(May 1981). See also Elizabeth E. Bailey and Ann F. Friedlaender, "Market Struc­
ture and Multiproduct Industries," Journal 0/Economic Literature 20: 1084-1148
(Sept. 1982). The emphasis of this literature is on economies of scope in produc­
tion, not in distribution.

3. Again the most succinct definition comes from Williamson, "The Modem Corpo­
ration," pp. 1547-49, which builds on Ronald Coase's classic article, "The Nature
of the Firm," Economica 4:386-405 (Nov. 1937). In his piece Williamson states
that "the criterion for organizing commercial transactions is assumed to be the
strictly instrumental one of cost economizing. Essentially this takes two parts:
economizing on production expenses and economizing on transaction costs. In
fact, these are not independent and need to be addressed simultaneously." Wil­
liamson, however, does not differentiate between distribution expenses and trans­
action costs--costs that are largely defined in contractual terms. As Herman
Daems has suggested, three types of transaction costs can be identified: contrac­
tual arrangements with customers, those with suppliers, and those with banks or
other financial institutions or individuals.

4. A compilation by Herman Daems indicates that these finns generated an impres­
sive share of the noncommunist world's employment in industry. Of the broad
industrial categories in which the large finn clustered-food, chemicals, petro­
leum, metals, and the three machinery SIC groups-those finns employing more
than 30,000 accounted in all the categories except food and nonelectrical machinery
for from 39.5% to 72% of the total world's labor force in their industry. Herman
Daems, "Power versus Efficiency: A Cross-Section Study of Chandler's Visible
Hand, " in Fran~ois Caron, ed., Entreprises et Entrepreneurs (Paris, 1983).

5. I use the term "minimum efficient scale" as defined by such industrial organization
economists as F. M. Scherer and William G. Shepherd, whose work, in tum, rests
on that of George Stigler and Joe S. Bain, done in the 1950s and 1960s, on the
relationship of "minimum optimal scale" to market share. This literature is effec­
tively summarized by F. M. Scherer, "Economies of Scale and Industrial Concen­
tration," in Harvey J. Goldschmid et al., eds., Industrial Concentration: The New
Learning (Boston, 1974), esp. pp. 51-55; and by William G. Shepherd, The Eco­
nomics 0/Industrial Organization, 2d ed. (Englewood Cliffs, N.J., 1985), chs. 9­
10. My definition differs in emphasizing that minimum efficient scale depends on
both capacity and throughput and thus can only be achieved by managerial coor­
dination. An early and particularly useful application of these concepts to long-term
development is Leonard W. Weiss, "The Survival Technique and the Extent of
Suboptimal Capacity," Journal 0/Political Economy 72: 246-261 (June 1965). The
term "scale" as used in this chapter and the following ones refers primarily to
continuous flow processes, but it can pertain to batch processes, as suggested in
Armen Alchian, "Costs and Outputs," in Moses Abramovitz et al., The Allocation
0/ Economic Resources: Essays in Honor 0/ Bernard Francis Haley (Stanford,
1959), pp. 23-40.

6. Ralph W. Hidy and Muriel E. Hidy, in their Pioneering in BigBusiness, 1882-1911
(New York, 1955), pp. 14-23, 44-46, describe the financial arrangements that
unified the Standard Oil alliance.

7. Hidy and Hidy, Pioneering in BigBusiness, p. 107, gives costs and profits for 1884
and 1885; also Harold F. Williamson and Arnold R. Daum, TheAmericanPetroleum
Industry: The Age o/Illumination, 1859-1899 (Evanston, Ill., 1959), pp. 482-484.
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8. L. F. Haber, The Chemical Industry during the Nineteenth Century: A Study o/the
Economic Aspect 0/ Applied Chemistry in Europe and North America (Oxford,
1958), pp. 128-136; andJohnJ. Beer, The Emergence of the German Dye Industry
(Urbana, 1959), p. 119; Sachio Kaku, "The Development and Structure of the
Gennan Coal-Tar Dyestuffs Firms," in AIdo Okochi and Hoshimi Uchida, eds.,
Development and Diffusion o/Technology (Tokyo, 1979), p. 78.

9. Alfred D. Chandler, Jr., The Visible Hand: The Managerial Revolution inAmerican
Business (Cambridge, Mass., 1977), p. 379.

10. Scott j. Moss, An Economic Theory ofBusiness Strategy: An Essay in Dynamics
without Equilibrium (Oxford, 1981), pp. 110-111. The application of the concept
of minimum efficient scale to the understanding of the evolution of the enterprise
is one of several major contributions of Moss's study. Particularly valuable are the
concepts spelled out in his chapters 6 and 7 on vertical integration.

11. A detailed example of recruiting and organizing such a hierarchy is given in Alfred
D. Chandler, Jr., and Stephen Salsbury, Pierre S. du Pont and the Making of the
Modern Corporation (New York, 1971), pp. 132-148.

12. In the United States, General Electric, Westinghouse, Eastman Kodak, and Du
Pont all provide good examples of this relationship during their pioneering years.
See Harold C. Passer, The Electrical Manufacturers, 1875-1900: A Study in Com­
petition, Entrepreneurship, Technical Change, and Economic Growth (Cambridge,
Mass., 1960), pp. 263-264; Reese V. Jenkins, Images and Enterprise: Technology
and the Amen'can Photographic Industry, 1839-1925 (Baltimore, 1975), pp. 116,
120, 183-187 (esp. 184); Chandler and Salsbury, Pierre S, du Pont, pp. 140, 142­
143; David A. Hounshell andlohn Kenly Smith, Jr., Science and Corporate Strategy:
Du Pont R&D, 1902-1980 (Cambridge, Eng., 1988), esp. chs. 1, 2, and 8. For
Gennan examples see Chapters 12 and 14 of this study.

13. David C. Mowery, "The Emergence and Growth of Industrial Research in Amer­
ican Manufacturing, 1899-1945" (Ph. D. diss., Stanford University, 1981), ch. 5,
and Mowery, "The Relationship between Intrafirm and Contractual Forms of
Industrial Research, 1900-1941" (Paper, Harvard Business School, July 1982).

14. The term "pioneers" as used here is close to "innovators" as used by Joseph
Schumpeter, that is, entrepreneurs who put new processes of production and new
products into use. Because the words "innovator" and "innovation" have been so
widely used in so many contexts since Schumpeter's day, I prefer the more neutral
descriptive term "pioneers. "

15. The literature on functional and strategic competition is voluminous. Because such
competition has been central in the administration of industrial companies, this
literature has been used for decades in courses in production, marketing, pur­
chasing, control, and policy taught in American business schools. Michael Porter,
Competit£ve Strategy: Techniques for Analyzing Industries and Competitors (New
York, 1980), cogently describes the current thinking about such competition.

16. Stephen H. Hymer was the first to point out that the modem industrial enterprise
moved abroad to exploit the competitive advantages based on the organizational
capabilities of a managerial hierarchy. See particularly his "Multinational Corpo­
ration and the Law of Uneven Development," inJ. W. Bhagwati, ed., Economics
and World Order (New York, 1971), pp. 113-140, and his "Efficiency (Contradic­
tions) of Multinational Corporations," American Economic Review 60:441-448
(May 1970). See also Charles P. Kindleberger, American Business Abroad: Six
Lectures on Direct Investment (New Haven, 1969); and Richard E. Caves, "Inter-
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national Corporations: The Industrial Economics of Foreign Investment," Econ­
omica 38: 1-27 (Feb. 1971).

17. For example, S. J. Nicholas reports from a sample of 119 British firms: "In all
cases for which information was available, 99% of all British multinationals had
agency agreements and 70% had overseas travelers before the initial foreign
investments." S. 1. Nicholas, "British Multinational Investment before 1939,"
Journal of Economic History 11:620-621 (Winter 1982). This was true of both
North American and German multinationals. Also, as John H. Dunning has noted
concerning manufacturing subsidiaries established abroad by multinationals before
1914, 87. 7% of those that were U. S. -based were in developed economies, as were
73.7% of those that were U.K.-based and 81.0% of those that were European­
based. John H. Dunning, "Changes in Level and Structure of International Pro­
duction: The Last One Hundred Years," in Mark Casson, ed., The Growth of
International Business (London, 1983), p. 90.

18. Those stimuli to growth by diversification were first emphasized by Edith Penrose,
A Theory of the Growth of the Firm (Oxford, 1959), esp. chs. 5 and 7; they were
more fully developed by Scott J. Moss in his Economic Theory ofBusiness Strategy,
esp. pp. 51-64 (where he considers carefully the effect of the external environ­
ment). David Teece's excellent "Towards an Economic Theory of the Multiproduct
Firm," Journal of Economic Behavior and Organization, 3:39-63 (March 1982),
considers the economics of scope inherent in the modem industrial enterprise.
Teece says (p. 47), "A specialized firm's generation of excess resources, both
managerial and technical, and their fungible character is critical to the theory of
diversification advanced here. "

19. Alfred D. Chandler, Jr., Strategy and Structure: Chapters in the History of the
American Industrial Enterprise (Cambridge, Mass., 1962), esp. chs. 2, 3, and 7.

20. Ibid., ch. 4.
21. This generalization refers, of course, to enterprises that moved into related prod­

ucts by direct investment and not, as did the conglomerates of the 1960s and
1970s, into unrelated products through acquisition. See the concluding chapter of
this book.

3. The Foundations ofManagerial Capitalism in American Industry

1. B. R. Mitchell and Phyllis Deane, Abstract of British Historical Statistics (Cam­
bridge, Eng., 1962), pp. 19, 24-27; and, for the United States, U.S. Bureau of
the Census, Historical Statistics ofthe UnitedStates, Colonial Times to 1970 (Wash­
ington, D. C., 1975), I, 8, 13.

2. Kuznets noted: "The much higher rate of growth of population in the United States,
combined with the same or roughly the same rate of growth of per capita product,
means that there was a correspondingly higher rate of growth in aggregate product
here than in the European countries." Simon Kuznets, "Notes on the Pattern of
U. S. Economic Growth, " in Edgar O. Edwards, ed., The Nation's Economic Objec­
tives (Chicago, 1964), p. 17.

3. The United States mileage figures are given in U.S. Bureau of the Census, His­
torical Statistics, II, 728-729; those for Great Britain in Peter Mathias, The First
Industrial Nation: An Economic History ofBritain, 1700-1914 (New York, 1969),
p. 488; and those for Germany in Brian R. Mitchell, European Historical Statistics,
1790-1970 (New York, 1975), p. 315. Mileage for France was 14,500 in 1880 and
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25,200 in 1910. Telegraph mileage and messages for the United States are in U. S.
Bureau of the Census, Historical Statistics, II, 788. There is no readily available
infonnation on telegraph mileage in Britain and Gennany.

4. Alfred D. Chandler, Jr., The Visible Hand: The Managerial Revolution in American
Business (Cambridge, Mass., 1977), chs. 3 and 4, reviews these developments in
railroad organization and management in much more detail.

5. Chandler, The Visible Hand, p. 125, taken from the 10th Annual Report of the
Pennsylvania Rail Road (Philadelphia, 1857), pp. 74-75.

6. Chandler, The Visible Hand, ch. 5.
7. Alfred D. Chandler, Jr., ed., The Railroads: The Nation's First Big Business (New

York, 1965), pts. II, IV-VI.
8. Chandler, The Visible Hand, ch. 7.
9. Ibid., pp. 223, 229.

10. Ralph M. Hower, History of Macy's of New York, 1858-1919: Chapters in the
Evolution of the Department Store (Cambridge, Mass., 1943), pp. 105-106. The
major part of the business continued to be in dry goods and apparel.

11. Boris Emmet and John E. Jeuck, Catalogues and Counters: A History of Sears,
Roebuck & Company (Chicago, 1950), pp. 132-133.

12. Ibid., pp. 118-119, 241-243. The data are not clear on whether the operating
units were owned or whether Sears "controlled the output."

13. As Emmet and Jeuck point out, the number of Sears-controlled factories increased
in times of prosperity, when it was difficult to obtain goods, and decreased in
depressed periods, when supply exceeded demand. Thus at Sears in 1935 the
total output of the company-owned or partially controlled factories was 7% of total
sales, whereas in 1947 it was 16%. Emmet and Jeuck, Catalogues and Counters,
pp. 412-413.

14. Nathan Rosenberg, "Technological Interdependence in the American Economy,"
Technology and Culture 20:28 (Sept. 1979).

15. Chandler, The Visible Hand, ch. 9 and pp. 388-389.
16. For the transformation in grain processing, ibid., pp. 250-253; for the transfor­

mation of the canning process by the "automatic-line" canning factory, ibid., p.
253.

17. William Haynes, American Chemical Industry, vol. VI, The Chemical Companies
(New York, 1949), pp. 320-324 (for Parke, Davis) and 385-390 (for Sherwin­
Williams).

18. Richard B. Tennant, TheAmerican Cigarette Industry (New Haven, 1950), p. 250.
19. By 1907 Armour was slaughtering 7.3 million animals a year and Swift 8.0 million.

Chandler, The Visible Hand, p. 392. See pp. 393-401 for a description of the very
large managerial organization at Armour in 1900, and pp. 299-302 for an account
of the initial growth of the mass producers of perishable products. For breweries
see Chandler, The Visible Hand, p. 301; Thomas C. Cochran, The Pabst Brewing
Company (New York, 1948), pp. 171-173; and, for a sketch of Adolphus Busch by
Irving Dillard, Supplement I of Dictionary of American Biography (New York,
1944), pp. 141-143. The Fleischmann story is indicated in Secretary, The Fleisch­
mann Yeast Company, to W. E. Hallon and Company, December 3, 1920, in
Corporate Records Division, Baker Library, Harvard Business School. See Dic­
tionary ofAmerican Biography (New York, 1946), VI, 458, for a sketch of Charles
Lewis Fleischmann by George H. Genzmer.

20. David A. Hounshell, From American System to Mass Production, 1800-1932: The
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Development ofManufacturing Technology in the United States (Baltimore, 1984),
chs. 2, 4; also Chandler, The Visible Hand, pp. 302-309.

21. William T. Hutchison, Cyrus Hall McCormick: Harvest (New York, 1935), pp.
711-712.

22. Chandler, The Visible Hand, pp. 297, 302-309.
23. Glenn Porter and Harold C. Livesay, Merchants and Manufacturers: Studies in the

Changing Structure of Nineteenth Century Marketing (Baltimore, 1971), p. 193.
Remington Typewriter soon had branches in 16 American cities. Porter and Live­
say also indicate that National Cash Register had a similar sales force. For
Eastman, see Chandler, The Visible Hand, pp. 296-297; and Reese V. Jenkins,
Images and Enterprise: Technology and the American Photographic Industry (Bal­
timore, 1975), chs. 8-10.

24. Chandler, The Visible Hand, pp. 310-312.
25. Ibid., p. 368.
26. Harold Passer, The Electrical Manufacturers, 1875-1900: A Study in Competition,

Entrepreneurship, Technical Change, and Economic Growth (Cambridge, Mass.,
1960), ch. 20; and Mira Wilkins, The Emergence ofMultinational Enterprise: Amer­
ican Business Abroad from the Colonial Era to 1914 (Cambridge, Mass., 1970),
pp. 52-59, 93-96.

27. Wilkins, The Emergence ofMultinational Enterprise, pp. 51, 200, 213.
28. See Chapter 10 for Electric Storage Battery and AFA, and Chapters 6 and 9 for

the phonograph and record companies.
29. The histories of these chemical companies are told in more detail in Chapter 5.
30. For histories of these metal-makers, see Chapter 4.
31. Harold Sharlin, "The First Niagara Falls Power Project," Business History Review

35:59-74 (Spring 1961), and Chapters 6 and 9 of this book.
32. Useful statistical tests of the broad impact of the economies of scale in the late

nineteenth century are presented in John A. James, "Structural Change in Manu­
facturing, 1850-1890,"Journal ofEconomic History 43:433-459 (June 1983).

33. Chandler, The Visible Hand, ch. 10, esp. p. 318 on trade associations in hardware.
34. The Standard Oil story, described more fully in Chapter 4, is told in more detail in

Alfred D. Chandler, Jr., "The Standard Oil Company: Combination, Consolidation,
and Integration," in Alfred D. Chandler and Richard Tedlow, The Coming ofMan­
agerial Capitalism: A Casebook on the History ofAmerican Economic Institutions
(Homewood, Ill., 1986), case 14, pp. 359-364.

35. In the 1880s the new company, instead of exchanging shares with the companies
joining the combination, often used its stock to purchase their assets. The most
important of such companies was the Diamond Match Company fonned in 1881
before Standard Oil had devised the trust. James C. Bonbright and Gardner C.
Means, The Holding Company: Its Public Significance and Its Regulation (New
York, 1932), pp. 67-72. Even after New Jersey had passed its general holding
company corporation laws in 1889 and 1890, consolidators often preferred this
method until the Supreme Court in the E. C. Knight case of 1895, concerning the
American Sugar Refining Company, ruled that holding companies financed through
exchange of shares of stock were legal.

36. George Bittlingmayer, "Did Antitrust Policy Cause the Great Merger Wave?"
Journal of Law and Economics 28:77-118 (April 1985), indicates that antitrust
policy did make a critical difference. The author documents the importance of state
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action, court decisions, and difficulties of cartel enforcement in the timing and
methods of the tum-of-the-century merger movement. See also Lester G. Telser,
A Theory ofEfficient Cooperation and Competition (Cambridge, Eng., 1987), ch.
2, "Perceptions and Reality: The Genesis of the Sherman Act," which is particu­
larly useful in relating the author's "core theory" of oligopoly to the coming of
antitrust regulation; and Hans B. Thorelli, The Federal Antitrust Policy: Origina­
tion ofan American Tradition (Baltimore, 1955), pp. 258-259.

37. Alfred D. Chandler, Jr., and Stephen Salsbury, Pierre S. du Pont and the Making
of the Modern Corporation (New York, 1971), pp. 83-85, 93-95.

38. A. J. Moxham to T. C. du Pont, June 18, 1903, Du Pont Archives, Hagley Library,
Greenville, Delaware: Accession 1075-23. The four well-established companies
not coming into the merger were Giant, Lent, King, and Olin (a forerunner of Olin­
Mathieson). Chandler and Salsbury, Pierre S. du Pont, p. 104; and see pp. 137­
148, "Department Building," on the creation of the integrative managerial hier­
archy.

39. Malcolm B. Bums, "Economies of Scale in the Manufactured Tobacco Industry,
1897," Journal ofEconomic History 43:461-474 (June 1983), describes the way
in which Duke's American Tobacco Company carried out the same strategy. As a
result of rationalizing production and consolidating processing in plants of optimal
scale, the number of factories producing smoking tobacco was reduced by 82%,
those in chewing and fine cut tobacco by 88.2%, and those in snuff by 90.0%.

40. Chandler, The Visible Hand, pp. 334-336.
41. Shaw Livermore, "The Success of Industrial Mergers," Quarterly Journal ofEco­

nomics 50:68-95 (Nov. 1935); and Chandler, The Visible Hand, pp. 337-344.
42. Thomas K. McCraw, Prophets ofRegulation: Charles Francis Adams, Louis D.

Brandeis, James M. Landis, Alfred E. Kahn (Cambridge, Mass., 1984), pp. 144­
147.

43. C. Hax McCullough, One Hundred Years of Banking: The History of Mellon
National Bank and Trust Company (Pittsburgh, 1969), p. 29. The Mellons incor­
porated their long-established private bank in 1902.

44. Thomas R. Navin and Marion V. Sears, "The Rise of a Market for Industrial
Securities, 1887-1902," Business History Review 24: 105-138 (June 1953). The
authors report that the first money raised in Wall Street for new capital facilities
was that found in 1901 by j. P. Morgan for the Federal Steel Company (which was
then becoming part of United States Steel).

45. Vincent D. Carosso, The Morgans: Private International Bankers, 1854-1913
(Cambridge, Mass., 1967), pp. 438-453, 458-460; for German banks, see
Chapter 10 of this book.

46. David Bunting and Mark S. Mizruchi, "The Transfer of Control in Large Corpo­
rations, 1905-1919," Journal ofEconomic Issues 16:985-1003 (Dec. 1982). The
quotation is from p. 1001. The obvious reasons for the default are not explained.

47. Chandler, The Visible Hand, p. 282; Monte A. Calvert, The Mechanical Engineer
in America (Baltimore, 1967), chs. 3-5.

48. David Noble, America by Design: Science, Technology, and the Rise of Corporate
Capitalism (New York, 1979), esp. ch. 6.

49. Chandler, The Visible Hand, pp. 466-468.
50. Melvin Copeland, And Mark an Era: The Story of the Harvard Business School

(Boston, 1958), p. 43.



Notes to Pages 84-93 638

51. Of all the companies with plants overseas in 1914 listed by Wilkins, The Emergence
of Multinational Enterprise, pp. 211-214, 43 were in the top 200 in 1917, and
another 17 of the top 200 had plants in Canada.

52. David C. Mowery, "The Emergence and Growth of Industrial Research in Amer­
ican Manufacturing, 1899-1905" (Ph. D. diss., Stanford University, 1981), p. 66.

53. David M. Kotz, Bank Control ofLarge Corporations in the United States (Berkeley,
1978), makes a distinction between managing and control: "In contrast to man­
aging, which is an activity, control is a power" (p. 17). But the exercise of power
in a large modem bureaucracy requires infonnation about complex existing situa­
tions and the realities of alternative courses of action as well as the ability to carry
out decisions and to review and revise them. Power without the instruments of
control is only potential power. It is rarely brought into use unless the organization
gets into financial difficulties or other enterprises or financial groups try to obtain
control of its assets. The holders of such power have helped create, maintain, or
destroy existing capabilities, but they cannot maintain a healthy, competitive enter­
prise without the support of a managerial hierarchy with product-specific admin­
istrative and functional skills. Kotz, like Bunting and Mizruchi, believes that the
influence of bankers, even as he defines influence, lessened during the interwar
years.

4. Creating Organizational Capabilities

1. This stability is indicated by the turnover tables for the food, chemical, and
machinery industries listed in Appendix A.2. For the other industries a comparison
of leaders in each, listed in Appendix A.l for 1917, 1930, and 1948, makes the
same point. These data are reinforced by the findings of more general studies of
the top 100, including Richard C. Edwards, "Stages of Corporate Stability and
Corporate Growth," Journal ofEconomic History 35: 428-457 (July 1975).

2. Harold F. Williamson and Arnold Daum, The American Petroleum Industry: The
Age ofIllumination, 1859-1899 (Evanston, Ill., 1959), pp. 489, 493.

3. Allan Nevins, Study in Power: John D. Rockefeller, Industrialist and Philanthropist
(New York, 1953), I, 59.

4. Williamson and Daum, The American Petroleum Industry, 1859-1899, p. 273; on
pp. 274-286 the authors review the processes and costs of refining at this scale,
while on pp. 228-230, 283-285, and 482-483 they indicate the relationship
between increased throughput and unit costs. A more detailed review of the rise
of the Standard Oil alliance can be found in Alfred D. Chandler, Jr., and Richard
Tedlow, The Coming of Managerial Capitalism: A Case Book in the History of
American Economic Institutions (Homewood, Ill., 1985), pp. 348-356.

5. Nevins, Study in Power, I, 87, quotes a letter written by Rockefeller to his wife
on April 19, 1868, when his enlarged refinery establishment was coming into full
operation. It indicates the eagerness with which both Vanderbilt, the nation's best­
known entrepreneur, and Stone, Cleveland's leading businessman, sought Rock­
efeller's business. "We were sent for by Mr. Vanderbilt yesterday at 12:00, but
did not go. He is anxious to get our business & said he thought he could meet us
on tenns. We sent our card by messenger, that Van might know where to find our
offices, & later in the day, at the St. Nicholas, saw the card in the hand of Amasa
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Stone, Jr., who was figuring with Van for the business. I made a proposition to
draw 100,000 barrels & Mr. Stone desired [us] to meet Van last eve at the
Manhattan Club Room & Will Uohn's brother] engaged to meet them at 9:00. We
talked business to Amasa & guess he thinks we are rather prompt young men. "

6. Williamson and Daum, The American Petroleum Industry, 1859-1899, pp. 443­
444,465.

7. The story of legal consolidation, administrative centralization, and vertical integra­
tion can be followed in more detail in Chandler and Tedlow, The Coming ofMan­
agerial Capitalism, pp. 356-368.

8. Williamson and Daum, The American Petroleum Industry, 1859-1899, pp. 581­
588 (on both Crescent and Tide Water); also John Moody, ed., Moody's Manual
of Industrial and Miscellaneous Securities for 1900 (New York, 1900), p. 1011.
Partially because of Pennsylvania legislation passed in June 1883 prohibiting the
combination of pipelines, Tide Water remained legally and administratively "an
ally" rather than a constituent company. It operated as "a quasi-independent enter­
prise." Ralph W. Hidy and Muriel E. Hidy, Pioneering in BigBusiness, 1882-1910
(New York, 1955), pp. 86, 326, 379, 417, 455, and 686.

9. For the impact of the opening of the Ohio-Indiana fields, see Williamson and Daum,
The American Petroleum Industry, 1859-1899, ch. 22; and Harold F. Williamson
et al., The American Petroleum Industry: The Age of Energy, 1899-1959
(Evanston, Ill., 1963), p. 87. For Sun Oil's investment in the new fields, see August
W. Giebelhaus, Business and Government in the Oil Industry: A Case Study ofSun
Oil, 1876-1945 (Greenwich, Conn., 1980), pp. 208-231.

10. Chandler and Tedlow, The Coming ofManagerial Capitalism, pp. 364-366.
11. Williamson et al., The American Petroleum Industry, 1899-1959, pp. 28, 27-89,

116; and Giebelhaus, Business and Government in the Oil Industry, pp. 40-50.
Security, Standard's subsidiary, did not move into crude-oil production. When
Standard was taken to court in 1907 by the state of Texas for antitrust violations
in that state, Security was sold to Magnolia Petroleum. By 1907, before this
antitrust action by the state had taken place, Gulf, Texas, and Sun were already
major integrated companies competing successfully with Standard Oil.

12. Williamson et al., The American Petroleum Industry, 1899-1959, p. 13.
13. Alfred D. Chandler, Jr., The Visible Hand: The Managerial Revolution in American

Business (Cambridge, Mass., 1977), pp. 350-353.
14. Williamson et al., The American Petroleum Industry, 1899-1959, pp. 65 and 563,

gives percentages of crude-oil stocks controlled by the 20 largest oil companies.
15. The nature and importance of this investment is carefully detailed in Williamson et

al., The American Petroleum Industry, 1899-1959, pp. 216-230 and ch. 13.
16. U.S. Bureau of the Census, Distribution of Manufacturers' Sales, 1939 (Wash­

ington, D. C., 1942), p. 105, summarizes data for 1929, 1935, and 1939. Williamson
et al., The American Petroleum Industry, 1899-1959, pp. 477-481, breaks down
the figures for distribution by wholesalers of gasoline.

17. Williamson et al., The American Petroleum Industry, 1899-1959, p. 482.
18. Vacuum Oil Company, a Rochester, New York, maker of lubricants and a part of

the Standard Oil Trust, had set up its European marketing organization in 1885 in
Liverpool and had established small works in 1896 and 1901. That firm became
the base for the Socony-Mobil European operations, after Socony and Mobil



Notes to Pages 99-102 640

merged in 1931. j. C. Gridley, "Expansion and Organization of Mobil Oil Company
Limited," in Ronald S. Edwards and Harry Townsend, eds., Studies in Business
Organization (London, 1961), pp. 35-38.

19. Henrietta M. Larson, Evelyn H. Knowlton, and Charles S. Popple, New Horizons,
1927-1950 (New York, 1971), p. 200.

20. Mira Wilkins, The Maturing of Multinational Enterprise: American Business
Abroad from 1914 to 1970 (Cambridge, Mass., 1975); see pp. 84-88 for invest­
ments in refineries in Canada and Europe.

21. U.S. Bureau of Foreign and Domestic Commerce, American Branch Factories
Abroad, 73d Cong., 2d sess., S. Doc. 120 (Washington, D.C., 1934), table 3.

22. Wilkins, The Maturing ofMultinational Enterprise, pp. 238-241. As Wilkins points
out, these three, plus Standard of California, Atlantic Refining, Cities Service,
Sinclair, Sun, and Tide Water, represented "well over 90% of American investment
abroad." All retained small, usually specialized marketing organizations abroad. Of
these, Sinclair and Tide Water kept small refinery facilities. Jean Francois G.
Landeau, Strategies ofu.s. Independent Oil Companies Abroad (Ann Arbor, Mich.,
1977), p. 66.

23. Alfred D. Chandler, Jr., Strategy and Structure: Chapters in the History ofIndustrial
Enterprise (Cambridge, Mass., 1962), pp. 189-193, describes the organizational
innovations at Jersey Standard to coordinate such flows and indicates the com­
plexity of that task.

24. Wilkins, The Maturing ofMultinational Enterprise, ch. 9, for expansion and con­
traction of investment in crude oil abroad; also Landeau, Strategies of u.S. Inde­
pendent Oil Companies Abroad, pp. 66-67, 133-134, 137, 138, 141.

25. Williamson et al., The American Petroleum Industry, 1899-1959, pp. 235-241,
498-505, and 709-715, succinctly reviews this evolution of price leadership.

26. Quoted from the Federal Trade Commission Report of 1920, "High Cost of Gas­
oline," p. 375; Williamson et al., The American Petroleum Industry, 1899-1959,
pp. 235-236. Until 1930 Jersey Standard based its price structure on costs of
refined products at Gulf Coast refineries plus rail charges to principal distribution
points. After 1930 the pricing fonnula was based on delivery costs of gasoline and
kerosene at major East Coast terminals or at local refineries plus handling and
delivery charges to distribution centers within its territory. Williamson et al., The
American Petroleum Industry, 1899-1959, pp. 710-715.

27. Williamson et al., The American Petroleum Industry, 1899-1959, p. 238.
28. Quoted ibid., pp. 235-236, from the FTC Report, 1920, p. 53.
29. Williamson et al., The American Petroleum Industry, 1899-1959, chs. 4, 11, and

17. These chapters, which tell the complex story of technological innovation in
refining, emphasize the constant reduction of costs and the increase in refinery
output during the interwar years and the contribution of research and development
to this improvement.

30. Ibid., pp. 439-440 and also 374-375.
31. Ibid., pp. 679-680.
32. Ibid., ch. 6, esp. pp. 231-234; ch. 11, esp. pp. 493-499; and ch. 19.
33. Ibid., chs. 5, 13, and 18 for changes in demand for petroleum products.
34. Ibid., pp. 502-503, 712, drawn from tables based on FTC data.
35. David C. Mowery, "The Emergence and Growth of Industrial Research" (Ph.D.

diss., Stanford University, 1981), pp. 66-74. These individuals amounted to 3.7%
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of total staff personnel and 4.4% of scientific personnel employed in American
industry in that year. Because of the capital-intensive nature of the industry,
research intensity (as measured by the ratio of scientific personnel in research
laboratories per 1000 workers) was the third largest, 1.83, after chemicals and
rubber. By 1946 the research intensity was 26.28, just under chemicals with their
ratio of 27.81. Mowery's tables on employment and research intensity for 1921,
1933, and 1946 are printed in Alfred D. Chandler, Jr., "From Industrial Labora­
tories to Departments of Research and Development," in Kim B. Clark, Robert
H. Hayes, and Christopher Lorenz, eds., The Uneasy Alliance: Managing the
Productivity-Technology Dilemma (Boston, 1985), pp. 55, 57-58.

36. Quoted in George S. Gibb and Evelyn H. Knowlton, The Resurgent Years, 1911­
1927 (New York, 1956), p. 524.

37. Howard R. Bartlett, "The Development of Industrial Research in the United
States," in National Research Planning Board, Research in National Resources
(Washington, D.C., 1940), pp. 45-49.

38. Williams Haynes, American Chemical Industry, vol. V, Decade of New Products
(New York, 1954), p. 211.

39. Haynes, American Chemical Industry, vol. VI, The Chemical Companies (New
York, 1949), pp. 399-403; and Alfred D. Chandler, Jr., "Development, Diversi­
fication, and Decentralization," in Ralph E. Freeman, ed., Post-War Economic
Trends in the United States (Cambridge, Mass., 1960), pp. 268-269.

40. William Haynes, American Chemical Industry, V, 210-211, 220; ibid., VI, 436;
Williamson et al., The American Petroleum Industry, 1899-1959, pp. 422-430.

41. Williamson et al., The American Petroleum Industry, 1899-1959, pp. 79-83; John
N. Ingham, Biographical Dictionary of American Business Leaders (Westport,
Conn., 1983), II, 924. In 1902 Mellon enlarged the capacity of Gulf's refinery from
125 barrels to 10,000 barrels a day.

42. U. S. Temporary Natural Economic Committee, Investigation of Concentration of
Economic Power, Monograph 29, The Distribution of Ownership in the Two
Hundred Largest Nonfinancial Corporations (Washington, D.C., 1940), p. 511,
shows that at the Texas Corporation in 1939 no officer or director held as much
as 1% of the voting stock outstanding. Indeed, the company's 19 officers and
directors held a total of 1.18% of the stock. At Tide Water (p. 512) none of the 15
senior executives held as much as .05%, and, except for one nonexecutive (out­
side) director, no director held as much as 1%. That one director had only 2.2%.
At Pure Oil (p. 496), no director held as much as 1%. The total held by 12 directors
and executives was 0.52%. At Shell Union Oil (p. 503), a foreign subsidiary, the
story was much the same. Nor did the total stock held by the directors of the
former Standard companies reach as much as 1% (pp. 339, 405, 509, and 510).
This was also true of Richfield (p. 500), where Harry F. Sinclair, chairman of the
board, the largest stockholder, held 0.7% of the stock. At Union (p. 513) a total
of 21 officers and directors held a total 1. 72% of the stock outstanding.
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ments were defensive responses to supply constraints."

58. Babcock, History of the United States Rubber Company, pp. 230-244, 326, 333;
and Haynes, American Chemical Industry, VI, 164, 192-197, 452-455. Goodrich
Sales Training Department, Growth of an Idea (Akron, 1918), pp. 33-37; its
"Advertising Department" is described on p. 32.
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Abroad, p. 18. Of the $232.5 million invested abroad by paper companies, $224.2
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Richard Current, The Typewriter and the Men Who Made It (New York, 1954),
provides the best review of the industry's history. For cash registers, mimeograph
machines, and adding machines, see Chandler, The Visible Hand, pp. 308, 313,
564-565.

5. Hounshell, From Amen'can System to Mass Production, pp. 178-182; Chandler,
The Visible Hand, pp. 406-410.

6. For the merger, see Fred V. Carstensen, ". . . a dishonest man is at least prudent':
George W. Perkins and the International Harvester Steel Properties," Business
and Economic History, 2d series, 9:87-102 (1980); John A. Garrity, Right-Hand
Man: The Life ofGeorge W Perkins (New York, 1957), pp. 89-97; also, Chandler,
The Visible Hand, p. 409.

7. Wayne G. Broehl, Jr., John Deere's Company: A History ofDeere & Company and
Its Times (New York, 1984), pp. 230-235, 239-259, 279-287. Developments at
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Moline Plow and}. I. Case can be followed in this excellent history of Deere. For
the ineffectiveness and failure of associations and combinations before 1901, see
pp. 150-151, 166, 172, 187-189; for competition from International Harvester,
pp. 324-328, 340-350.

8. For these companies see Chandler, The Visible Hand, p. 310. Fairbanks, Morse
& Company acquired the pioneering American scale manufacturer E. & T. Fair­
banks in 1916.

9. Although listed in Group 34 by the U.S. Bureau of the Census, American Radiator
had both the production and the distribution characteristics of a large firm in Group
35. Its story is well told in Mira Wilkins, "American Enterprise Abroad: American
Radiator in Europe, 1895-1914," Business History Review 43: 326-346 (Autumn
1969).

10. U.S. Bureau of the Census, Distribution of Manufacturers' Sales, 1939 (Wash­
ington, D. C., 1940), p. 177. Of the remaining agricultural machinery, 20.1% was
sold through "other" wholesalers and 4.9% through retailers, including chain
stores. By 1939 sales through firm-owned wholesalers had dropped to 51.9%,
while sales through other wholesalers had risen 38.6%. This rapid change needs
to be studied.

11. The census data emphasize that during the depression both sewing-machine and
office-machinery producers sold off many of their retail stores. In 1929, 16.6% of
sewing-machine sales were made through independent wholesalers, 65.1%
through firm-owned retail stores, and 18.3% directly to customers.

12. These are listed in Chandler, The Visible Hand, p. 368, and described in more
detail in Mira Wilkins, The Emergence ofMultinational Enterprise, pp. 212-213 in
a table that shows location as well as number of foreign plants.

13. Blaich, Amerikanische Firmen, pp. 48-58.
14. Fred W. Carstensen, American Enterprise in Foreign Markets: Studies of Singer

and International Harvester in Imperial Russia (Chapel Hill, 1984), pp. 68-71 and
75 for Singer.

15. Ibid., p. 230, and also pp. 193-195, 208.
16. Information on Remington Rand, Underwood, and IBM comes from Robert Sobel,

I.B.M.: Colossus in Transition (New York, 1981), chs. 3-4, supplemented by
data from Moody's Manual. For Food Machinery Corporation, see Colleen A.
Dunlevy, "Food Machinery & Chemical Corporation's Central Research Depart­
ment: A Case Study in Research and Development, 1942-1954" (Senior Honors
Thesis, University of California, Berkeley, 1981), pp. 77-88. Information on Inter­
national Combustion Engineering is from Moody's Manual.

17. Walter F. Peterson and C. Edward Weber, An Industrial Heritage: Allis-Chalmers
Corporation (Milwaukee, 1976), p. 129; see chs. 5-8 for details of the history
summarized here. E. D. Adams, a partner of Winslow & Lanier, was the Deutsche
Bank's American representative. The figures on income for the Tractor and Farm
Equipment Division are on p. 273. Also see Alfred D. Chandler, Jr., Strategy and
Structure: Chapters in the History of the Industrial Enterprise (Cambridge, Mass.,
1962), p. 370.

18. The story of Harvester's successful competition with Ford is well told in Jane S.
Weaver, "Ford and International Harvester: Competition and Development in the
U.S. Tractor Industry, 1918-1928" (Undergraduate Honors Thesis, Harvard Col­
lege, 1981). Market-share figures are on p. 3; the quotation from the 1907 Annual
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Report is from p. 5. For John Deere's comparable move into tractors, see BroeW,
john Deere's Company, pp. 351-360, 412, 478-485.

19. Chandler, Strategy and Structure, p. 371.
20. Information on structure can be found in Moody's Manual, which lists the auton­

omous, integrated divisions of these companies. See also Chandler, Strategy and
Structure, pp. 370-372; Peterson and Weber, An Industrial Heritage, p. 355; and
Dunlevy, "Food Machinery Corporation," p. 83.

21. Information on product lines at these two companies can be found in Moody's
Manual. In 1928 Elmer Sperry sold his company to North American Aviation. It
became independent again in 1933 when North American Aviation was reorga­
nized. For information on North American Aviation see Thomas P. Hughes, Elmer
Sperry: Inventor and Engineer (Baltimore, 1971), pp. 321-322, and the citations
in note 38.

22. Census figures are reproduced in Alfred D. Chandler, Jr., Giant Enterprise: Ford,
General Motors, and the Automobile Industry (New York, 1964), p. 5. See Jean­
Pierre Bardou et al., The Automobile Revolution: The Impact o/anIndustry (Chapel
Hill, 1982), p. 120, for U. S. share of world output.

23. Bardou et al., The Automobile Revolution, pp. 54-62, gives an excellent overview
of Ford's accomplishments. Allan Nevins, Ford: The Times, the Man, and the
Company (New York, 1954) ch. 18, provides a dramatic description of the intro­
duction of the moving assembly line at the HigWand Park plant. Chandler, Giant
Enterprise, p. 108, lists prices.

24. Market-share figures, from U.S. Federal Trade Commission, Report on the Motor
Vehicle Industry (Washington, D. C., 1939), p. 29, are given in Chandler, Giant
Enterprise, p. 3. For the importance of the innovation of the closed car, see Alfred
P. Sloan, Jr., My Years with General Motors (Garden City, N. Y., 1963), pp. 158­
159.

25. The General Motors story is summarized in Chandler, Strategy and Structure, ch.
3; it is given in more detail in Alfred D. Chandler, Jr., and Stephen Salsbury, Pierre
S. duPont and the Making ofthe Modern Corporation (New York, 1971), chs. 16­
22.

26. Allan Nevins and Frank E. Hill, Ford: Expansion and Challenge, 1915-1933 (New
York, 1957), ch. 6; Sloan, My Years with General Motors, p. 62.

27. Sloan, My Years with General Motors, pp. 176-182.
28. Between 1929 and 1933 the total share enjoyed by Hudson, Nash, Packard, and

Studebaker fell from 12.3% to 6.6% and the cars produced fell from 563,000 to
104,000. By 1937 the four companies' total share had risen to 9.2% and the total
number of cars produced was 358,200. Chandler, Giant Enterprise, p. 3. For
Chrysler's success in following the General Motors strategy, see Bardou et al.,
The Automobile Revolution, pp. 94, 98.

29. The market-share and profit-and-Ioss figures for Ford and General Motors from
the 1939 FTC report are given in Chandler, Giant Enterprise, pp. 5-7; see also
Chandler, Strategy and Structure, p. 160. The views of Sloan and du Pont on
backward integration are described in Chandler and Salsbury, Pierre S. du Pont,
pp. 549-554.

30. Chandler, Giant Enterprise, p. 26.
31. For the direct investments of American automobile manufacturers see Mira

Wilkins, The Maturing of Multinational Enterprise: American Business Abroad
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from 1914 to 1970 (Cambridge, Mass., 1974), pp. 72-75; also Bardou et al., The
Automobile Revolution, ch. 6; James Foreman-Peck, "The American Challenge of
the 1930s: Multinationals and the European Motor Industry,"Journal ofEconomic
History 42:868 (December 1982); and Sloan, My Years with General Motors,
pp. 315-328 (sales figures on p. 328). See also New York Times, Nov. 9, 1930,
pp. 11, 12.

32. Foreman-Peck, "American Challenge," pp. 868-871. Masaru Udagawa, "The
Prewar Japanese Automobile Industry and the American Manufacturers," in Kei­
ichiro Nakagawa and. Hidemasa Morikawa, eds. , Japanese Yearbook on Business
History: 1985 (Tokyo, 1985), p. 82.

33. David C. Mowery, "The Emergence and Growth of Industrial Research in Amer­
ican Manufacturing, 1899-1945" (Ph.D. diss., Stanford University, 1981), p. 71.
(See Chapter 4, note 35, above.)

34. Nevins and Hill, Ford: Expansion and Challenge, pp. 238-246, for the venture
into airplane making; and Weaver, "Ford and International Harvester, " for tractors.

35. Information on the product lines of Borg-Warner and Bendix comes from Moody's
Manual and from Standard & Poor's Corporation Records for 1939 and 1948.
A. P. Fontaine, Where Ideas Unlock the Future: The Story ofthe Bendix Corporation
(Princeton, 1967), briefly reviews the Bendix story. Sloan, My Years with General
Motors, pp. 363-364, 367-369, provides important additional information. As Sloan
stresses, the great growth of Bendix came with the unprecedented wartime
demand for aviation parts and systems. By 1942, 82% of sales went to aircraft
"during this peak of war production"; with the return of peace the company shifted
to automotive products. Even so, 1948 aviation still accounted for 48% of the
corporation's sales and automotive for 28%. Moody's Manual, 1948, p. 1391.

36. See, for example, Sloan, My Years with General Motors, p. 251.
37. Ibid., pp. 105-111, 249-258, 358-359. Stuart W. Leslie, Boss Kettering (New

York, 1983), chs. 5-7.
38. Leslie, Kettering, ch. 10. See Sloan, My Years with General Motors, pp. 346-353

for the diesel story, and pp. 362-367 for aircraft and engines; the quotations from
Sloan and from the General Motors Executive Committee are on pp. 363 and 373.
Sloan suggests that the company's production skills were particularly important in
the volume production of North American's AT-6. General Motors' commerciali­
zation of the diesel locomotive appears to have been homegrown; at least, the
available sources make no reference to comparable developments in Germany.

39. Wilkins, The Emergence ofMultinational Enterprise, pp. 212-213.
40. See the description in Thomas P. Hughes, Networks ofPower: Electrification in

Western Society (Baltimore, 1983), ch. 1. The formative years of the industry and
its leaders is analyzed in Harold C. Passer, The Electrical Manufacturers, 1875­
1900: A Study in Competition, Entrepreneurship, Technical Change, and Economic
Growth (Cambridge, Mass., 1953), esp. chs. 2, 7-11, 16, 17, and 21; and in
Hughes, Networks ofPower, chs. 2-6.

41. Passer, Electrical Manufacturers, ch. 20; also D. G. Buss, Henry Villard: A Study
ofTransatlantic Investments and Interest, 1870-1895 (New York, 1978), pp. 218­
220.

42. By the agreement signed in March 1896, "General Electric patents were consid­
ered to represent 621/2 percent of the value of the patents and Westinghouse 371/2
percent." Passer, Electrical Manufacturers, p. 331 (quotation), and pp. 263-270,
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331-333. Hughes, Networks ofPower, chs. 5-6, places the story in its international
context.

43. Henry F. Prout, A Life of George Westinghouse (New York, 1922), pp. 279-281.
Cyrus Adler, Jacob H. Schiff: His Life and Letters (New York, 1929), pp. 158-161,
gives a good example of the role of investment bankers who provided regular but
short-term financing before and after receivership. Schiff, a senior partner at Kuhn
Loeb, was primarily concerned with the recruitment of top managers who could
keep the company profitable. In refinancing Westinghouse, Kuhn, Loeb worked
with the Chase National Bank so that Schiff came to be the chairman of the Board's
Proxy Committee and Albert H. Wiggin of Chase a member of its Executive
Committee. Moody's Manual, 1916, p. 3823.

44. These Board members included the Boston capitalists Gordon Abbot, George
Gardner, T. Jefferson Coolidge, Oliver Ames, Henry Lee Higginson, and Robert
Treat Paine. The Morgan representatives were J. P. Morgan, Charles Steele, and
G. F. Peabody, according to Moody's Manual, 1900, p. 316. At the time of the
merger the Boston and Morgan representatives were evenly divided. Passer,
Electrical Manufacturers, p. 323. On Morgan's role see Vincent P. Carosso, The
Morgans: Private International Bankers, 1854-1913 (Cambridge, Mass., 1987),
pp. 390-391, 604.

45. Wilkins, The Emergence ofMultinational Enterprise, pp. 52-59, 93-96.
46. Ibid., pp. 43, 69; Prout, A Life of Westinghouse, pp. 263-266.
47. Mowery's tables show the electrical-machinery group as second in the employment

of scientific personnel in 1921 with 7.2% of the total, as compared with 30.4% in
the chemical industries. In terms of research intensity, however, the much greater
employment in processes of electrical-machinery production put it behind both
rubber and petroleum. In 1946 the figures for the percentage of scientific personnel
employed were 15.2% of the total of such personnel in American manufacturing
for electrical equipment and 30.6% for chemicals. Electrical equipment was still
behind petroleum in research intensity. Mowery, "Industrial Research," pp. 66,
70. (See my Chapter 4, note 35.)

48. Kendall Birr, Pioneering in Industrial Research: The History ofthe General Electric
Research Laboratory (Washington, D. C., 1957), provides a useful overview of the
history of research and development at GE; also Leonard S. Reich, The Making of
AmericanlndustriaIResearch:ScienceandBusiness, 1876-1926(Cambridge, Eng.,
1985), esp. pp. 82-96; William Haynes, American Chemical Industry, vol. VI, The
ChemicalCompanies (New York, 1949), pp. 156-159; George Wise, WillisR. Whit­
ney, GeneralElectric, and the Origins ofU. S. IndustrialResearch (New York, 1985).
On Westinghouse's research, see Ronald Kline, "The Origins of Industrial Research
at the Westinghouse Company, 1886-1922" (Paper delivered at the annual meet­
ing of the Society for the History of Technology, Pittsburgh, Pa., October 1986).

49. Hugh G. J. Aitken, The Continuous Wave: Technology andAmerican Radio, 1900­
1932 (Princeton, 1985), pp. 13, 25, 231-232, 248 on GE, and pp. 67, 434-435,
457, 465 on comparable developments at Westinghouse and Western Electric.

50. This route to diversification and the initial organizational responses are summarized
in Chandler, Strategy and Structure, pp. 363-365.

51. Aitken, Continuous Wave, ch. 10, esp. pp. 502-509. Josephine Y. Case and
Everett Needham Case, Owen D. Young and American Enterprise: A Biography
(Boston, 1982), chs. 11 and 13, and pp. 349-352, 417-418.



Notes to Pages 220-224 663

52. Moody's Manual, 1943, pp. 1261-63, 1267-68.
53. Chandler, Strategy and Structure, pp. 365-370.
54. Harold C. Passer, "Development of Large-Scale Organization: Electrical Manu­

facturing around 1900," Journal ofEconomic History 12:386 (Fall 1952); for GE's
product lines, see Professional Management at General Electric: Book One-Gen­
era1Electric's Growth (n.p., 1951), p. 19.

55. Chandler and Salsbury, Pierre S. du Pont, pp. 572-587. At General Motors, where
Pierre du Pont stayed on as chairman of the Board after leaving the presidency in
1929, he took issue with Sloan only once. Mter learning that John J. Raskob had
become chairman of the National Committee, Sloan insisted that Raskob resign
from the chainnanship of the General Motors Finance Committee. Du Pont then
threatened that he too would resign if Raskob was forced to. Raskob did resign,
as did Pierre, and Sloan continued as the corporation's chief executive officer.

56. U.S. Temporary National Economic Committee, The Distribution ofOwnership in
the Two Hundred Largest Non-financial Corporations (Washington, D.C., 1940),
app. VII; and Philip J. Burch, The Managerial Revolution Reassessed: Family Con­
trol in America's Large Corporations (Lexington, Mass., 1972), pp. 36-37.

57. Of the finns among the top 200 listed in Appendix A, only those in SIC Group 38
(instruments and related products) and Group 39 (miscellaneous) have not been
specifically reviewed in these last three chapters. The very few firms listed in the
top 200 in these two categories evolved according to the patterns already
described. International Match, the American subsidiary of Swedish Match, was
an exception. The two firms that were in the top 200 in all three sets of years­
Diamond Match and Eastman Kodak-are impressive examples of first movers in
their industries. Both came into being in the 1880s and quickly became the leaders
in their global oligopolies. Their activities are briefly reviewed in Chandler, The
Visible Hand, pp. 292-293, 297-298, and 374-375. More details on Diamond
Match can be found in Hakan Lindgren, Corporate Growth: The Swedish Match
Industry in Its Global Setting (Stockholm, 1979), pp. 49, 51-58, 69-70, 102-103,
112, 115, 157, 196-197, 286-289, and esp. 294-309. These pages tell a fascinating
tale of oligopolistic competition and cooperation on a global scale in the branded,
packaged product industry. For International Match, see the Lindgren study, pp.
108, 110, and 113. For more details on Eastman Kodak, see Reece Jenkins, Images
and Enterprise: Technology and the American Photographic Industry (Baltimore,
1975), chs. 4-11, which provide a picture of global dominance by the American
first mover in a technologically advanced industry where Germans were the only
challengers. Also see Chapter 14 of the present volume.

58. Simon Kuznets, Economic Growth ofNations: Total Output and Production Struc­
ture (Cambridge, Mass., 1971), p. 319. On pp. 315 and 318 Kuznets describes his
long table in this manner: "Using two simple and seemingly mechanical criteria­
the size of the share in 1880, and the rate of growth (or multiplication) from 1880
to 1914-1 fonned four broad groups of these branches. Group A includes branches
whose product accounted for 0.6 percent or less of total value product in 1880,
and whose output grew by a factor of at least 6 between 1880 and 1914. Group B
includes branches whose product accounted for more than 0.6 percent of total
product in 1880, and whose product grew by a factor of at least 6 from 1880 to
1914. Group C includes the branches whose output grew during 1880-1914 by a
factor of less than 6 but more than 3, regardless of the size of their product (in
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relation to the total) in 1880. Group D comprises all other branches, that is, those
whose output grew by a factor of 3 or less from 1880 to 1914. It should be noted
that the growth factor for the total output of the thirty-eight branches over the
1880-1914 period was 4.33." Kuznets emphasizes the problems of classification
faced in developing this table: "It is frustrating that available sectoral classifications
fail to separate new industries from old, and distinguish those affected by tech­
nological innovations" (p. 315).

59. A useful summary of the traditional view of the foundation and exercise of market
power is given in Joe S. Bain and David Qualls, Industrial Organization: A Treatise
(Greenwich, Conn., 1987), ch. 9. See also Edward S. Herman, Corporate Control,
Corporate Power (Cambridge, Mass., 1981), ch. 7.

60. The story of Henry Ford and the Selden patent is revealing: Nevins, Ford, The
Times, the Man, and the Company, ch. 13.

61. Richard H. Schallenberg, Bottled Energy: Electrical Engineering and the Evolution
ofChemical Energy Storage (Philadelphia, 1982), pp. 210-211.

62. Jenkins, Images and Enterprise, p. 184.
63. Richard Tennant, The American Cigarette Industry (New Haven, 1950), p. 31; see

also Chandler, The Visible Hand, pp. 389-390.
64. This point was strongly argued in The Visible Hand, as shown in the summary on

pp. 334-339.

7. The Continuing Commitment to Personal Capitalism in British
Industry

1. Leslie Hannah, The Rise of the Corporate Economy: The British Experience (Balti­
more, 1976), p. 6 and app. 2; Leslie Hannah, "Introduction," in Leslie Hannah,
ed., Management Strategy and Business Development: An Historical and Compar­
ative Study (London, 1976), p. 6; and S. J. Prais, The Evolution ofGiant Firms in
Britain: A Study of the Growth of Concentration in the Manufacturing Industry in
Britain, 1909-1970 (Cambridge, Eng., 1976), p. 47.

2. For a rough estimate of assets for 1948, see Alfred D. Chandler, Jr., "The Devel­
opment of Modem Management Structures in the U.S. and U.K.," in Hannah,
Management Strategy and Business Development, pp. 41-43, taken from National
Institute of Economic and Social Research, Company Income and Finance, 1949­
1953 (London, 1956), app. C.

3. As there is no study for Britain comparable to the TNEC reports on concentration
of economic power (see note 13 below), it is difficult to get data on the amount of
stock held by senior executives in the companies they managed. But Philip Sargent
Florence, Ownership, Control, and Success of Large Companies: An Analysis of
British Industrial Structure and Policy, 1936-1951 (London, 1961), indicates that
more family members were full-time managers and held larger blocks of stock in
their companies than was the case for comparable industry leaders in the United
States.

4. [Cadbury Brothers, Ltd.], Industrial Record, 1919-1939: A Review of the Inter­
War Years (Boumville, Eng., 1944), pp. 6-7 (quotation). In addition to this study
the following provided more detailed information: 1010 A. Williams, The Firm of
Cadbury, 1831-1931 (New York, 1931); T. B. Rogers, A Century of Progress,
1831-1931 (Boumville, Eng., 1931); Robert J. Finch, A Worldwide Business
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(London, 1948). An excellent recent review and analysis of the Cadbury experi­
ence is Charles Dellheim, "The Creation of a Company Culture: Cadbury's, 1861­
1931," American Historical Review 92: 13-44 (Feb. 1987); particularly relevant
are pp. 17-23. Cadbury's ranking in terms of its work force comes from the "List
of Largest Employers in 1935" provided by Professor Leslie Hannah. The firm
was 29 on the list, which included four railways and government-owned and
-operated ordnance factories.

5. For specific developments in overseas distribution, purchasing, and production,
see Rogers, A Century ofProgress, pp. 150-152; and Geoffrey Jones, "Multina­
tional Chocolate: Cadbury Overseas, 1918-1939," Business History 29:59-76
(March 1984). Jones points out that by 1897 Cadbury had agents in Australia,
Canada, Ind~a, South Africa, France, and Turkey. By 1900 exports represented
10% of the value of its domestic sales of cocoa and 22% of the value of its domestic
chocolate sales (p. 60). See also Jones, "The Chocolate Multinationals: Cadbury,
Fry, and Rowntree, " in Geoffrey Jones, ed., British Multinationals: Origins, Man­
agement, and Performance (Aldershot, Eng., 1986), ch. 5.

6. [Cadbury Brothers], Industrial Record, pp. 6-7.
7. Stock Exchange Year-Book, 1919.
8. The formation of Imperial Tobacco and an evaluation of its governance structure

is given in Bernard W. E. Alford, "Strategy and Structure of the U.K. Tobacco
Industry," in Hannah, Management Strategy and Business Development, ch. 3,
which can be supplemented by Alford's W D. andH. O. Wills and the Development
of the U.K. Tobacco Industry, 1786-1965 (London, 1973), esp. pp. 309-314 and
330-333. For British American Tobacco see also Mira Wilkins, The Emergence of
Multinational Enterprise: American Business Abroadfrom the Colonial Era to 1914
(Cambridge, Mass., 1970), pp. 92-93; Mira Wilkins, The Maturing of Multina­
tional Enterprise: American Business Abroad from 1914 to 1970 (Cambridge,
Mass., 1974), p. 152; and Sherman Cochran, Big Business in China (Cambridge,
Mass., 1980), pp. 12-24.

9. Ronald S. Edwards and Harry Townsend, Business Enterprise: Its Growth and
Organization (London, 1958), pp. 65-66.

10. Alford, "Strategy and Structure," p. 75.
11. Alfred D. Chandler, Jr., The Visible Hand: The Managerial Revolution in American

Business (Cambridge, Mass., 1977), pp. 382-398.
12. Dictionary ofAmerican Biography (New York, 1974), supp. 4, pp. 370-371.
13. U.S. Temporary National Economic Committee, The Distribution ofOwnership in

the Two Hundred Largest Non-financial Corporations (Washington, D.C., 1940),
pp. 391-392.

14. See the beginning of Chapter 3.
15. Angus Maddison, Phases of Capitalist Development (New York, 1982), pp. 8, 44.

Graeme M. Holmes, Britain and America (London, 1976), p. 25, provides very
similar estimates.

16. Holmes, Britain and America, p. 89.
17. Peter Mathias, The First Industrial Nation: An Economic History ofBritain, 1700­

1914 (London, 1969), p. 468; and B. R. Mitchell and Phyllis Deane, Abstract of
British Historical Statistics (Cambridge, Eng., 1962), pp. 302-306; and for the
United States, U. S. Bureau of the Census, Historical Statistics ofthe United States,
Colonial Times to 1970 (Washington, D. C., 1975), II, 898-899.
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18. For Britain: Phyllis Deane and W. A. Cole, British Economic Growth, 1688-1959:
Trends and Structure (Cambridge, Eng., 1962), p. 142. For the United States:
U. S. Bureau of the Census, Historical Statistics, I, 138. For British urban popu­
lation: Mathias, First Industrial Nation, pp. 243-248, 451.

19. For U. S. railroad mileage statistics, see U. S. Bureau of the Census, Historical
Statistics, p. 731. For Great Britain: Mathias, First Industrial Nation, pp. 280,
287, 488. The story of the building, financing, and operations of the American
railroad network is reviewed in Chandler, The Visible Hand, chs. 5-6; and that of
the British network is well summarized in T. R. Gourvish, Railways and the British
Economy, 1830-1914 (London, 1980).

20. Gourvish, Railways, pp. 10-11; and T. R. Gourvish, Mark Huish and the London
North Western Railway (Leicester, 1972), pp. 265-267.

21. Robert j. Irving, The Northeastern Railway Company, 1870-1914: An Economic
History (Leicester, 1976). Pages 218 and 254-256 refer to visits of that road's
senior managers to the United States to learn management and organizational
techniques; p. 157 describes the organization of the road in 1887; and pp. 213­
218 indicate later organizational changes.

22. Gourvish, Railways, pp. 16-19; Gourvish, Mark Huish, pp. 167-171, 259-260.
The total capital raised for the British rail network was, of course, less than that
needed for the American. By 1900 the amount raised for the British railways was
$5,762 million (close to half of which had been raised by 1870), while $10,263
million was the amount for the U.S. railways (a quarter of which had been raised
by 1870). Gourvish, Railways, p. 42; U.S. Bureau of the Census, Historical Sta­
tistics, II, 734. (The figures used here represent book value.)

23. See Gourvish, Railways, pp. 27-29 and ch. 7. Although 70% of the system was
completed by 1875, the first encroachment on rate-making freedom of the indi­
vidual roads did not come until the 1899 decision of the Railway and Canal Com­
mission, which had been established in 1888-a decision that brought improved
performance. R. J. Irving, "The Profitability and Performance of British Railways,
1870-1914," Economic History Review, 2d ser., 31:54-55, 63-65 (Feb. 1978).

24. Gourvish, Railways, p. 31.
25. Ibid., pp. 30-31.
26. James B. Jefferys, Retail Trading in Britain, 1850-1950: A Study of Trends in

Retailing with Special Reference to the Development of Cooperative, Multiple Shop,
and Department Store Methods ofTrading (Cambridge, Eng., 1954), p. 6.

27. Peter Mathias, Retailing Revolution: A History of Multiple Retailing in the Food
Trades Based upon the Allied Suppliers Group of Companies (London, 1967), pp.
38-41; and W. Hamish Fraser, The Coming of the Mass Market, 1859-1914
(London, 1981), pp. 110-111.

28. For department stores see Jefferys, Reta£l Trading in Britain, pp. 18-21, 325­
331; and Fraser, The Coming of the Mass Market, pp. 128-133 (quotations are
from pp. 131-132 and 132, respectively).

29. For multiple shops see Jefferys, Retail Trading in Britain, pp. 128-133; and
Fraser, The Coming ofthe Mass Market, pp. 111-121. Jefferys, p. 23, and Fraser,
pp. 116-117, give details on many multiple-shop firms with the number of branches
operated.

30. Mathias, Retailing Revolution, has a good description on pp. 44-46; see also
Fraser, The Coming of the Mass Market, pp. 112-113.



Notes to Pages 257-263 667

31. For cooperatives see Jefferys, Retail Trading in Britain, pp. 16-18 (quotation on
p. 16); Fraser, The Coming of the Mass Market, pp. 16-18; and the two histories
of the C. W.S. by Percey Redfern: The Story of the C. WS.: The Jubilee History of
the Cooperative Wholesale Society, Limited, 1863-1913 (Manchester, 1913), and
The New History of the C. WS. (London, 1938).

32. G. D. H. Cole, A Century of Cooperation (Manchester, 1945), pp. 163-167 and
ch. 11. Fraser, The Coming of the Mass Market, p. 125, notes that 83% of sales
came from food but does not give the date for that statistic.

33. Jefferys, Retail Trading in Britain, pp. 29-30, 74.
34. Fraser, The Coming of the Mass Market, pp. 101-113.
35. Mathias, Retailing Revolution, pp. 46 (quotation), 97.
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Conclusion.' The Dynamics ofIndustrial Capitalism

1. For Schumpeter the principal role of the entrepreneur was innovation; and such
entrepreneurial innovation was central to economic development. Schumpeter
writes, in speaking of innovation: "To produce other things, or the same things by
a different method, means to combine these materials and forces differently ...
Development in our sense is then defined by the carrying out of new combinations.



Notes to Pages 599-610 729

"This concept covers the following five cases: (1) The introduction of a new
good-that is one with which consumers are not yet farniliar-or of a new quality
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481, 508, 583. See also I. G. Farben
Castner, H. Y., 69, 279
Castner Electrolytic Alkali Co., 71, 279
Caterpillar Tractor Co., 195, 223
Cazenove, Henry, 253
Centra Group, 382, 383, 385
Centralization, administrative, 37, 360-361,

377, 384, 467-468, 470-471, 477, 522,
535, 552, 554, 568, 573-575, 689n51. See
also Mergers; Rationalization: and centrali­
zation; individual industries

Central Union of Germany Cooperative Soci­
eties, 421

Challengers, 8, 35-36, 299, 308, 311, 367,
429, 435-441, 452, 502, 531, 597-605,
616, 619-620. See also First movers; indi­
vidual industries

Chamberlain, Arthur, 358, 359, 382
Chance Brothers, 269, 270, 312, 313,

678n47
Channon, Derek, 617, 618
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Chapin, Roy, 206
Charlottenhiitte (AG), 552, 559
Chase National Bank, 216, 353, 662n43
Chemical industry, 20, 25-26, 32, 37, 40;

expansion of, 146, 297, 337, 602, 613; in
Germany, 200, 232, 394, 410, 428-429,
456, 474-486, 533, 534, 563-587, 596; in
Great Britain, 236, 270-274, 278-279,
358-366, 602, 609; impact of World War I
on, 295, 296, 507; and new technologies,
62, 69-70, 90; in United States, 147, 148,
654n46. See also Chemicals, consumer;
Chemicals, industrial; Pharmaceuticals

Chemicals, consumer: diversification through
merger, 165-166; and economies of scope,
168-170, 188; expansion of, 157-161, 338;
in Germany, 430, 431, 609; in Great Brit­
ain, 366, 368, 373-375, 389; growth
through diversification, 161-165; marketing
of, 155, 293, 338; in United States, 147,
149, 152-154, 170, 191-192, 338, 655n60.
See also Chemical industry; Consumer
goods; Pharmaceuticals

Chemicals, industrial: in Germany, 356-366,
375, 481-486, 497, 499, 655n60; in Great
Britain, 232, 270-274; in United States,
170-193

Chemicals, organic, 278-284. See also Chemi­
cal industry

Chemische Fabrik von Heyden, 174, 585
Chemische Fabrik Griesheim-Elektron, 279,
35~ 36~ 46~ 481, 48a 48~ 50~ 561­
562, 564, 569, 571, 582, 583, 584, 602­
603, 685n55. See also I.G. Farben

Chicago Pneumatic Tool Co., 200, 276, 339,
449

Chilworth Gunpowder Co., Ltd., 359, 445,
703n37

CWoride Electrical Storage Co., 349, 404. See
also Electric Storage Battery Co.

Chrysler, Walter P., 207, 222, 223
Chrysler Corp., 38, 207, 208, 212, 529, 615
Churchill, Winston, 299
CIA, see Convention de L'Industrie de

L'Azote
Ciba (Gesellschaft fUr Chemische Industrie in

Base!), 504, 573
Clapham, J. H., 411, 430
Clark, Arthur, 355
Clark, Edward, 66, 196
Clark, Victor S., 259
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Clarke, Harley, 353
Claude, Georges, 184, 450
Clayton Act, 79
Clement, Adolphe, 269
Coats, Sir Arthur, 289
Coats (j. & P.) Co., 289, 311, 332, 358,

454, 695n161
Coca-Cola Co., 157, 162, 373
Cochran, Thomas, 355
Coffin, Charles A., 69, 214, 215, 216, 217,

222
Cohen, Avi, 112
Cohen family, 484, 487
Colburn, Irving W., 115
Coleman, Donald, 292, 308, 310, 443, 532
Colgate, Henry, 64, 192
Colgate & Co., 152, 168, 265, 516, 517
Colgate-Palmolive-Peet Co., 159, 165, 192,
37~ 37~ 381, 38~ 388

Colman (j. & J.) Co., 266, 318, 369, 372,
374

Colt, Samuel P., 106, 642nn46, 47
Columbia Broadcasting System, 355
Columbia Graphophone Co., 212, 349, 354,

355
Columbia Phonograph Co., 69, 354, 355
Columbia Records, 355, 687n54
Colville (David) & Sons, 326-327, 329, 330
Communication, 1, 2, 3, 8, 412; revolution in,

11, 26, 58, 62, 252, 261, 397, 414, 422,
429, 607-608. See also Telegraph; Trans­
portation

Compagnie Intemationale pour la Fabrication
Mechanique de Verre, 116

Competition: American commitment to, 89,
395; British view of, 292, 364; changes in,
10, 30; in Germany, 395, 423, 427, 428;
global, 47, 273, 394, 429, 440, 606; inten­
sified, in 1960s, 596, 620-628; interindus­
try, 375, 592, 606; oligopolistic, 8, 36 (de­
fined), 104, 108, 308, 391, 594; price, 8,
36, 71, 292, 302. See also Diversification:
and competition; individual industries

Competition, functional, 12, 36, 101, 230,
231, 30~ 44~ 451, 501, 53~ 59~ 60a
633n15; defined, 8

Competition, strategic, 12, 36, 101, 102, 231,
308, 313, 442, 451, 483, 501, 532, 592,
603; 633n15; defined, 8

Comptoir des Textiles Artificiels, 185, 186,
310, 443
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Computer industry, 220, 607, 610-612,
730n12

Computing-Tabulating-Recording Co., 197,
200, 448. See also International Business
Machines

Conglomerates, 618, 626, 634n21, 731n23
Consolidirte Alkaliwerke Westeregeln AG,

484, 584
Consumer goods, 12, 20, 39-40, 218-219,
22~ 221, 25~ 39~ 41~ 411, 58~ perish­
able, 166-168, 258, 375-378, 433. See also
Products, branded packaged; Retailers,
mass

Continental Can Co., 120, 262, 318, 319,
679n61

Continental-Caoutchouc-und Gutta-Percha
Compagnie, 106, 107, 269, 441-442, 452,
521-522, 527. See also Continental Gummi­
Werke AG

Continental Gurnmi-Werke AG, 522, 532,
563, 589, 643n52

Control Data Corp., 609, 610, 611
Convention de L'Industrie de L'Azote (CIA),

363
Conventions (agreements), 72, 320, 414,

423-424, 441, 449, 472, 482, 532, 549,
582; Benzol gasoline (1932), 521; Interna­
tional Lead, 488; vs. mergers, 501, 502,
512; Pheobus, 540. See also Cooperation,
interfirm; Federations; Trade associations

Coolidge, William D., 83
Cooper, Francis D'Arcy, 380, 382, 383, 384,

579
Cooperation, interfirm, 479-481, 627; in Ger­

many, 453, 479-481, 492, 501, 502, 531,
533, 537, 579, 583, 588, 589; and World
War I, 507, 518, 519, 539. See also Car­
tels; Grossbanken

Cooperatives, consumer, 255-261, 420, 421,
422

Co-operative Wholesale Society (C. W. S.),
255, 257, 258, 259-261, 318, 381, 385,
388; compared with German GEG, 421;
compared with Sears, Roebuck, 259-261

Coordination, 24, 25, 28, 29, 31, 33, 45, 296,
45a 46~ 57~ 632n5

Copper Exporters, Inc., 126, 320, 563,
647n98

Copper industry, 70, 124-126, 320, 334,
487-488, 497, 499, 561

Cordiner, Ralph, 220
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Corey, William E., 132, 134, 135, 136, 649n123
Corn Products Refining Co., 77, 373, 374,

432, 479, 516, 517, 531, 590; and distribu­
tion, 155; expansion abroad, 157-158, 160;
and mergers, 149, 152; and research, 162,
163, 187; structure of, 169

Costs, 15, 24-26, 31, 63-64, 71, 84, 451,
632n3, 672n94; and size, 28, 394; transac­
tion, 17-18, 29, 30, 38, 57, 422, 495, 613,
632n3; unit, 17, 22, 23, 24, 25, 27, 28, 29,
45, 540, 617; and volume, 24, 28, 29, 136,
271, 422, 442. See also Economies of scale;
Economies of scope

Cottingham, W. H., 368
Countway, Francis A., 388, 693n134
Courtauld, Samuel, 309, 310
Courtaulds, Ltd., 185, 272, 274, 307, 308,

311, 313, 320, 324, 443, 532, 677n34,
679n55; financing of, 331, 348, 390; per­
sonal management of, 310, 314, 316; and
VGF, 309, 444, 452, 523

Couzens-Hardy, Edward Herbert, 270
Cow & Gate, Ltd., 375, 376
Craig, John, 327
Credit Mobilier, 416
Crompton Parkinson, Ltd., 350, 353
Crosfield (Joseph) & Sons, Ltd., 368, 375,

379, 382, 385, 432, 694n136. See also Uni­
lever, Ltd.

Crosse & Blackwell, Ltd., 264, 266, 318,
369, 372, 691n106

Crowell, Henry P., 64, 149
Cudahy Packing Co., 192, 274
C. W. S., see Co-operative Wholesale Society
Czada, Peter, 471

Daimler-Benz AG, 528, 529, 530, 684n25
Dana Corp., 212, 609
DAPG, see Deutsch-Arnerikanische Petroleum

Gesellschaft
Darmstadter Bank fur Handel und Industrie,

401, 416, 516, 529
Darracq, Alexander, 269
Davis, Arthur Vining, 70, 122
Dawes, General Charles G., 506
Dawes Plan, 503, 506, 531, 622
DEA, see Deutsche Erdal AG
DEC, see Digital Equipment Corp.
Decision making, 9, 10, 11, 13, 34, 48; in

departmentalized structure, 181, 182, 363,
365, 623; in Germany, 393, 398, 401, 419,
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481, 495, 500, 508, 579, 591, 597; in
Great Britain, 240, 242, 310, 313, 331; in
United States, 190-191, 222, 232. See also
Boards of Directors; Directors, inside; Di­
rectors, outside; individual industries

Deere (John) & Co., 67, 197, 223, 603
Deering Manufacturing Co., 197, 204
DEGUSSA, see Deutsche Gold- und Silber-

Scheide-Anstalt
DEMAG, see Deutsche Maschinenfabrik AG
Del Monte, see California Packing Corp.
Department stores, 29, 45, 59, 60, 61, 141,

148, 255, 256, 258, 261, 397, 420, 421.
See also Retailers, mass

de Paula, F. R. M., 304, 313
Depressions, economic: of 1870s, 281, 282,

283, 412, 423, 489, 490; of 1893, 75; of
1901-1903, 495; of 1920-21, 82, 154, 176,
207, 305; of 1925-26 (Germany), 506, 682.
See also Great Depression

Deterding, Sir Henri, 302, 303, 435, 437,
438, 440

Deupree, Richard, 155
Deutsch-Amerikanische Petroleum-Gesells­

chaft (DAPG), 439, 520, 572
Deutsche Automatengesellschaft Stollwerck &

Co., 400. See also Stollwerck (Gebriider)
Deutsche Bank, 203, 416, 462, 464, 519,

520, 728nlll; relationship with industry,
407, 419, 437, 438, 440, 473, 485, 495,
513, 515, 516, 529, 549, 561, 591,
709nn48,50. See also Grossbanken

Deutsche Edelstahlwerke AG, 552, 558
Deutsche Edison Gesellschaft, 216, 464
Deutsche Erdal AG (DEA), 97, 301, 439,

440, 519, 520
Deutsche Gasolin AG, 521, 572
Deutsche Gold- und Silber-Scheide-Anstalt

(DEGUSSA), 173, 279, 366, 431, 483,
484, 487, 529, 582, 583

Deutsche Grammophon AG, 354, 355, 463,
538, 543, 548

Deutsche Landerbank, 577, 591
Deutsche Luxemburgische Bergwerks-Hutten

AG, 491, 492, 494, 508, 509, 510, 551
Deutsche Maschinenfabrik AG (DEMAG),

460, 462, 535, 552
Deutsche Niles-Werkzeugmaschinen-Fabrik

AG, 449, 451
Deutsche Petroleum AG (DPAG), 97, 437,
43~ 44~ 51~ 52~ 521, 529
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Deutsche Petroleum-Verkaufs-Gesellschaft
(DPVG), 437, 520

Deutsche Solvay Werke AG, 272, 444, 452,
522-523, 524, 532, 584, 590, 603

Deutsche Waffen-und Munitions-Fabriken,
445, 447, 719nl

Deutz, see Gasmotorenfabrik Deutz
The Development ofJapanese Business

(Hirschrneier and Yui), 617
Dewars (John) & Sons, 264, 370, 371
Diamond Match Co., 400, 636n35, 663n57,

668n48
Dick, Kerr & Co., 276, 350, 353, 686n34
Dick (A. B.) & Co., 67, 71, 197
Dickinson (John) & Co., 316
Dickson, William B., 134-135, 136
Digital Equipment Corp. (DEC), 610, 611
Dihlmann, Karl, 540
Dillon, Read & Co., 222, 541, 542, 554, 558,

591, 728nl11
Dinkelbach, Heinrich, 556
Directors, inside, 34, 48, 85, 89, 19.1, 192,

222, 223, 232, 242, 244, 302, 310, 313,
323, 595. See also Boards of Directors

Directors, outside, 34, 48, 49, 60, 85, 191,
192, 222, 223, 232, 242, 302, 313, 595,
597, 625

Disconto-Gesellschaft, 416, 438, 439, 440,
49~ 49~ 51~ 51~ 52~ 591, 728nl1

Distillers' Co., Ltd., 264, 268, 369, 370, 371,
375, 378, 388

Distillers Securities, 77, 149, 152
Distribution, 1, 165, 169, 170, 199, 205;

changes in, 9, 11, 26, 28, 31, 62, 408,
419-423, 607; costs of, 15, 29, 632n3; and
diversification, 41; in Germany, 419-423;
in Great Britain, 255-261, 286; investment
in, 8, 51, 65, 66, 67, 74, 166, 235, 275,
392, 393; revolution in, 26, 58, 59, 255,
256; and stock-tum, 29, 60, 61, 420, 422;
technologies of, 18, 93; in United States,
58-62. Use of term, 30; volume, 28-31,
47, 78. See also Investment, three­
pronged; individual industries

Diversification, 9, 38, 40-45, 47-48, 146­
147, 336, 603, 622-623, 626; and competi­
tion, 189-190; growth through, 48, 146,
201-205, 209, 213, 217-221, 222, 230,
316, 364, 532, 596, 617-621, 634n18;
through merger, 165-166, 178-181, 622­
624. See also Enterprise growth; individual
industries
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Dixon, Herbert, 289
Docker, Dudley, 291, 296, 342, 343, 683n16
Dodge family, 127, 145, 207
Donnersmarck, Count Guido Henckel von,

443
Dorman, Arthur, 328
Dorman, Long & Co., 323, 328, 329, 330
Dortmunder Union Bergbau, 283, 489, 494
Douglas Aircraft Co., 223
Dow, Herbert Henry, 69, 174
Dow Chemical Co., 171, 174, 178, 180, 181,

187, 192, 218, 279, 366, 483, 602
DPAG, see Deutsche Petroleum AG
DPVG, see Deutsche Petroleum-Verkaufs-

Gesellschaft
Dreibund group, 492, 508
Dreyfus family, 311
Du Cros, Arthur, 304
Du Cros, Harvey, 269
Duisberg, Carl, 161, 482, 507-508, 590; and

Bayer, 476-477, 480, 481; and I. G. Farben,
564, 565, 566, 567, 568, 571, 575, 577,
578-579; visit to America, 479, 711n63

Duke, James Buchanan, 63, 64, 65, 149, 229,
247, 248, 249, 264, 637n39

Dunlop (James) & Co., 327, 390
Dunlop Rubber Co., 268-269, 273, 274, 296,

304-306, 313, 358, 441, 442, 452, 522,
669n56, 676n21; and global oligopoly, 296,
320, 324, 345

du Pont, Alfred, 76, 83
du Pont, Coleman, 76, 83
du Pont, Pierre S., 76, 83, 206, 208, 211,
22~ 30~ 30~ 56~ 663n55

Du Pont (E. I.) de Nemours & Co., 357, 359,
360, 573, 586, 590; assets of, 577-578,
679n55; breakup of, 78, 174, 600, 654n44;
compared with British firms, 364, 365, 388;
compared with I. G. Farben, 572, 577-578,
580, 582; competitors of, 272, 375; and
diversification, 168, 175-176, 177, 180,
189, 190, 195, 212, 342, 343, 524, 602,
603, 656n65, 688n59; electrochemicals at,
484; and General Electric, 218; and Gen­
eral Motors, 206, 223; management of, 85,
192, 567, 578; and mergers, 81, 191; mul­
tidivisional structure of, 133, 181-187, 291,
361, 471, 544, 623; and Nobel Explosives,
175, 271, 467, 533; and patents, 228, 363;
rayon at, 41, 185-186, 308, 310, 444, 523,
602; research at, 118, 163, 572, 604; re­
structuring of, 358, 567, 688n59
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du Pont de Nemours (E. I.) Powder Co., 76-
77, 172, 175

du Pont family, 76, 108, 145, 172, 591
Du Pont Pathe Film Co., 187
Durant, William C., 206, 208, 222
Durex Corp., 118, 311
Diirkoppwerke AG, 447, 451, 525, 531,

601
Dynamit AG, 444, 524, 532, 582

Eastern Dynamite Co., 76, 271
Eastern Trunk Line Association, 56
Eastman, George, 67, 71, 227, 228
Eastman Kodak Co., 67, 185, 187, 228, 308,

339, 573, 663n57, 682n2
Eastman's, Ltd., 257, 376, 377, 433, 692n122
Eaton, Cyrus, 139, 650n133
Economies of scale, 17-18, 52, 76, 77, 140,

227, 500, 602, 620; defined, 17; in distri­
bution, 28-31, 60, 61, 78, 414, 422; and
first movers, 35, 40, 502, 597; geographic
expansion and, 40, 297, 337; and organiza­
tional capabilities, 594, 596; in production,
8, 21-28, 62, 73, 149, 229, 296, 308, 317,
335, 393, 394, 441, 595; technical innova­
tion and, 9, 18, 58-59, 330, 331, 332, 397;
and throughput, 24, 60. See also Costs;
Minimum efficient scale; Optimal plant size;
individual industries

Economies of scope, 17-18, 46, 52, 60, 103,
227, 255, 284-285, 451, 500, 607; defined,
17; in distribution, 28-31, 255, 257, 261,
422; and diversification, 41, 92, 161, 189,
230, 337, 364; and first movers, 35, 40,
278, 502, 597; in management, 337, 374,
594-595; and new technologies, 9, 58-59,
61, 397, 607; and organizational capabili­
ties, 392, 594, 602, 620; in production, 8,
21-28, 62, 235, 332, 393, 394, 414, 595,
619; in research, 332, 364-365, 619. See
also Costs; individual industries

Edison, Thomas A., 62, 68, 213, 214, 216,
22~ 27~ 40~ 46~ 46~ 497

Edison Electric Light Co., 403, 696n15
Edison General Electric Co., 213, 214, 215,

403, 465, 473. See also General Electric
Co. (U.S.)

Education, 9, 11, 13, 292-293, 398, 409,
42~ 49~ bu~nes~ 8~ 29~ 42~ 42~ sc~

entific, 425-426; technical, 82-83, 89, 293,
330, 425, 427, 500, 699n60

Ehrlich, Paul, 478
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Eisen-u. Stahlwerk "Hoesch" AG, 512, 550,
551, 558, 559, 560

Electric & Musical Industries, Ltd. (EMI), 355
Electrical industry, 20, 32, 40, 68-69, 82, 84,

90, 212-221, 232, 410, 603, 616; in Ger­
man~ 21~ 21~ 21~ 27~ 35~ 40~ 501­
502, 538-550, 551, 596, 603, 606; in Great
Britain, 213, 216, 217, 218, 236, 276-277,
285, 286, 342-344, 348-356, 392, 601; sci­
entific personnel in, 171, 214, 218, 662n47;
in United States, 212-221, 228, 232, 296,
596, 603

Electric Auto-Lite Co., 212
Electricity, 90, 96, 112, 195, 213, 350, 607;

increase in demand for, 218, 221, 350;
inventors in, 213-214

Electric Storage Battery Co. (ESB), 69, 212,
21~ 22~ 27~ 34~ 40~ 40~ 40~ 40~

40& 52~ 53~ 59~ 658n~ 696n17
Electrochemicals, 70, 173, 174, 177, 180,

187, 278-284, 366, 466, 474, 481, 483­
484, 485, 549

Electro-Metallurgic Co., 173, 180
Elektrizitats AG vorm. W. Lahmayer & Co.,

466, 467, 473
Eley Brothers, 358, 359
Elkins, W. L., 403
Elliott's Metal Co., 280, 281
EMI, see Electric & Musical Industries, Ltd.
Engineering, 33, 68, 69, 408, 465. See also

Education: technical
English Electric Co., 350, 353, 354, 686n34
English Sewing Cotton Co., 289, 454
Enka, see Nederlandsche Kunstzijdefabriek
Ennis, Lawrence, 329, 330
Enterprise, modem industrial, 2, 3-13, 14,

80, 90-92, 395; continuing role of, 608­
612, 620; defined, 14-18; dynamics of,
224-233, 593-606; growth of, 36-37, 146;
historical attributes of, 18-21; origins of,
34, 389, 397, 593, 597. See also Structure,
functional; Structure, multidivisional

Enterprise growth, 10, 36-37, 390, 593, 594,
621; by merger and acquisition, 37, 286­
294, 298, 391, 501, 548, 622; into new
geographical markets, 38-40, 42-43, 48,
230, 613-621; and organizational capabili­
ties, 8, 231, 316, 319, 394, 587, 596, 620;
into related product markets, 37, 40, 41,
48, 92, 217, 311, 337, 342, 364, 366, 371,
375, 394, 462, 466, 483, 484, 548, 587,
596, 613, 617-621; into unrelated product
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markets, 11, 37, 38, 41, 230, 231, 603,
618, 623. See also Diversification; Horizon­
tal combination; Mergers; Vertical integra­
tion; individual industries

Enterprises, types of: entrepreneurial (family­
controlled), 1, 8, 9, 12, 48, 127, 145, 240
(defined), 266, 268, 273, 312, 335, 338,
342, 367-371, 375, 379, 390, 391, 392,
39~ 421, 43~ 481, 49~ 49~ 501, 55~
managerial, 1, 2, 3, 9, 12, 14, 49, 239, 240
(defined), 242, 266, 291, 298, 311, 319,
321, 340, 344, 345, 371, 390, 481, 550,
614, 620; personally managed, 1, 2, 223,
240 (defined), 242, 262, 287, 292, 316,
320, 332, 348, 356-358, 371, 378, 390;
personal (nonhierarchical), 49, 240 (de­
fined), 266, 267, 286, 291, 294, 298, 306,
310, 315, 325, 330, 340, 550, 560, 59l.
See also Directors, inside; Directors, out­
side; Hierarchy, managerial; individual
firms

Entrepreneurs, 1, 8, 9, 12, 34-36, 496, 602;
failures of British, 274-286, 294, 391, 429,
497, 500, 587; failures of German, 423,
445, 513-514; as innovators, 633n14,
728n1; as pioneers, 35, 37, 71, 235,
633n14; success of British, 262-274, 392;
success of German, 393-394, 408, 428,
429, 431, 432, 441, 449, 474, 486, 497,
499, 513, 587-588; and technological revo­
lution, 255, 261. See also Enterprises,
types of: entrepreneurial; First movers

EPU, see Europaische Petroleum Union
Ericsson (L. M.) Telefon-A-B Co., 217, 504,

539, 550
ESB, see Electric Storage Battery Co.
Europaische Petroleum Union (EPU), 298,

300, 437-438, 439, 440
Executives, see Managers, top-level
Explosives, 42, 270-271, 273, 429, 444-445,

523, 524, 564, 582, 654n46. See also
Nobel, Alfred

Explosives Trades, Ltd., 358, 388

Family firms, see Enterprises, types of
Federal Steel Co., 130, 131, 132, 133, 492,

637n44, 649nl16. See also United States
Steel Corp.

Federal Trade Commission, 79, 98, 100, 101,
126, 157, 208

Federations: in Germany, 398, 444-445, 507;
in Great Britain, 297, 311, 316, 318, 319,
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332, 369, 371, 375, 376, 379, 381-382,
388, 389, 392, 579, 609, 614, 619; rail­
road, in United States, 56, 77

Feldenkirchen, Wilfried, 495, 556
Feldman, Gerald, 491, 509, 511
Felten & Guilleaume Carlswerk AG, 463,

472, 538, 539, 543, 618
Ferranti, Sebastian Z., 276
Ferrier, Ronald W., 300, 303
Fertilizer industry, 168, 171, 172, 174, 178,

224, 357, 364, 429, 474, 481, 484, 485,
564, 583, 586

Fieldhouse, D. K., 380
Film, photographic, 475, 478, 479, 482,

602
Financial systems, 11, 33-34, 43, 57, 391,

465, 597, 624; German, 392, 398, 415­
419, 465, 473-474, 486, 488, 499, 506,
529, 541, 588. See also Banks; Bankers,
investment

Fine Cotton Spinners' & Doublers' Associa­
tion, 289, 332

Fink, Albert, 54, 253
Firestone Tire & Rubber Co., 106, 107, 108,

109, 145, 304
First Industrial Revolution, 250, 251, 277,

284, 411
First movers, 8, 34-35, 40, 63, 65, 71, 227­

228, 273, 286, 597-605; in abrasives indus­
try, 117, 445, 446; in aluminum industry,
122; American-style, 446-452, 587; in au­
tomobile industry, 205, 345, 348; in chemi­
cal industry, 171-172, 173, 174, 175, 180,
185, 189, 190, 270, 272, 273, 428-429,
474, 481, 482, 484, 485, 548, 580, 586; in
consumer chemicals, 373; in electrical in­
dustry, 213, 214, 215, 216, 217, 220, 350,
403, 464, 474, 548; in electrochemicals,
484; in electronics, 609; European-style,
441-446, 496, 501, 502; in food industry,
167, 170, 188, 189, 229, 247, 366, 377,
432, 433, 601; German, 393-394, 419,
422, 456, 485, 502, 587-588; in glass in­
dustry, 269, 445, 452; in industrial materi­
als, 306, 307, 308, 331; in machinery in­
dustry, 196-197, 200, 203, 205, 207, 221,
27~ 33~ 33~ 33~ 34~ 446-45~ 52~ in
nonferrous metals, 486-496, 563; in oil in­
dustry, 91, 94, 96, 97, 104, 298, 299, 435,
439, 440-441, 519; in rayon industry, 272,
307, 308, 309, 443; in rubber industry,
106, 304, 305, 519, 521; in steel industry,
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128, 130, 135, 139, 489, 490; in tobacco
industry, 149, 247. See also Challengers

Firth, William, 325, 326
Fisk Rubber Co., 106, 109, 601
Fisons, Ltd., 357, 366
Flagler, Henry M., 80, 94
Fleischmann Co., 65, 155, 165, 371
Fletcher (W. & R.), 257, 376, 377, 433
Flick, Friedrich, 512, 529, 558, 559, 591, 618
Flint, Charles R., 76, 81
Flow of materials, 8, 24, 25, 26, 28, 29, 31,

33, 34, 41, 45, 55, 56, 57, 397, 407, 412,
476, 556, 578

FMC, see Food Machinery Corp.
Food industry, 20, 64, 90, 146, 162-163,

242-268, 274, 297, 366-367, 601, 613; and
banks, 191; and canning industry, 120; fam­
ily firms in, 367-371, 378. See also Con­
sumer goods; Products, branded packaged

Food Machinery Corp. (FMC), 196, 202, 204
Ford, Henry, 128, 205-206, 208, 209, 210,

228, 231, 346, 560; and mass production,
141, 205; personal management of, 203,
204, 207, 345, 348, 529, 530, 599, 729n2

Ford, John, 114
Ford Motor Co., 38, 200, 205-206, 207-208,

213, 223, 599, 674n4; foreign plants of,
209, 275, 345, 346, 347, 348, 356, 528­
529, 530, 615, 616, 684nn19,25

Ford (Edward) Plate Glass Co., 114
France, 20, 200, 596; automobile industry in,

209, 269, 616; chemical industry in, 185,
310, 364, 564, 587; electrical industry in,
216, 217, 352, 355;· rubber industry in,
106, 107, 269, 305

Fraser, W. Hamish, 256
Fremdling, Rainer, 411
Fremery, Max, 443
Frick (Henry C.) Coke Co., 129
Fry (J. S.) & Sons, 242, 244, 246, 263, 265,

288, 316, 318, 369, 373, 374, 389, 400.
See also British Cocoa & Chocolate Co.

Fuji Denki Seizo (Fuji Electric Manufactur­
ing), 541. See also Siemens & Halske AG

Furco Glass Co., 115, 116
Furness family, 328

GAF, see General Aniline & Film Corp.
Gamage, Leslie, 351
Gary, Elbert H., 134-135, 136, 138, 139,

197, 558, 599, 649n123, 128
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Gasmotorenfabrik Deutz, 449, 461, 511, 526,
527, 529, 531, 532, 537, 589

Gates, John W. ("Bet-a-million"), 76, 81
GBAG, see Gelsenkirchener Bergwerks AG
GE, see General Electric Co. (U.S.)
Gebriider K6rting AG, 459
Gebriider Siemens & Co., 466, 470, 483,

541, 546, 550. See also Siemens Group;
Siemens & Halske AG; Siemens-Schuckert
Werke GmbH

Gebriider Stollwerck, see Stollwerck, Gebriider
GEC, see General Electric Co. (Great Britain)
Geddes, Sir Eric, 304, 305, 334, 389
GEG, see Grosseinkaufs-Gesellschaft

Deutscher Konsumvereine
Geigy (j. R.) AG, 504, 573
Gelsenkirchener Bergwerks AG (GBAG),

491, 49~ 49~ 50~ 50~ 51~ 551, 552
General Aniline & Film Corp. (GAF), 171,

175, 572, 573, 603
General Chemical Co., 172, 173, 179, 191,

654n48. See also Allied Chemical & Dye
Corp.

General Dyestuffs, 183, 572, 573
General Electric Co., (GE) (U. S.), 200, 203,

212, 213, 214, 215, 403, 464, 465, 466,
467, 469, 539, 611, 687n46; and AEG,
472, 540, 542, 543, 549; assets of, 471,
548; British subsidiaries of, 276, 277, 344,
348, 351, 352, 353, 354, 355-356, 410;
diversification of, 220, 221, 222, 537-538;
formation of, 69, 75, 77; global organization
of, 217, 542, 616; management of, 83, 216,
223; organizational structure of, 291, 543,
549; research at, 83, 102, 218, 604

General Electric Co., (GEC) (Great Britain),
276, 350, 353, 354, 686nn34,39

General Foods Corp., 157, 165, 169, 191,
192, 246, 373, 375, 389

General Mills, Inc., 163, 165, 169, 191, 192,
375, 389

General Motors Corp., 38, 83, 361, 388,
522, 643n56, 661n38; decision making at,
222; and Du Pont, 189, 305, 577-578; di­
versification at, 210, 213, 537-538; foreign
plants of, 209, 346, 347, 348, 356, 529,
530, 531, 615, 616, 684n23; market share
of, 206, 207, 208; multidivisional structure
at, 133, 471, 544, 599; research at, 183,
186, 211, 212

General Telephone & Electronics Corp.
(GTE), 609, 729n7
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General Tire & Rubber Co., 106, 109, 601
German Railway Traffic Association, 412, 414
German Union, 290, 445. See also Nobel-

Dynamite Trust Co., Ltd.
Gerretson, Frederick C., 438
Gerschenkron, Alexander, 295
Gesellschaft mit beschrankter Haftung

(GmbH), 425. See also Aktien-Gesellschaft
GHH, see Gutehoffnungshiitte AG
Gibbs, W. W., 403
Gilchrist, Sidney, 490
Gillette Safety Razor Co., 119, 316, 532
GKN, see Guest, Keen & Nettlefolds, Ltd.
Glamann, Kristof, 267
Glaxo Laboratories, Ltd., 373, 374-375
Glidden Co., 152, 163-164, 169, 186, 187,

192, 374, 603, 653n41
GmbH, see Gesellschaft mit beschrankter

Haftung
Goecke, Dr. Feodor, 491
Gold Dust Corp., 154, 165, 651n10
Goldschmidt (Th.) AG, 486, 562, 724n52
Goodlass Wall & Lead Industries, Ltd., 369,

679n65
Goodrich (B. F.) Co., 106-109 passim, 231,

268, 304, 441, 442, 521, 522, 527, 533,
590, 642n47, 643nn52, 53,56, 676n21,
702n31

Goodyear Tire & Rubber Co., 83, 106, 107,
108, 109, 304, 305, 306, 442, 642n47,
643n56

Gossage (William) & Sons, 274, 379, 382,
385

Gourvish, T. R., 254
Government, role of, 13, 296, 305, 391, 498,

499, 562, 599-600, 618, 715n2. See also
Antitrust legislation

Grain industry, 63, 64
Gramophone Co., 349, 354, 355, 463
Grasselli Chemical Co., 176-177, 187, 572,

657n79
Great Atlantic & Pacific Tea Co. (A&P), 59,

167, 257
Great Depression, 52, 82, 230, 232, 503,

593, 600, 601, 606; and automobile indus­
try, 335, 346, 529, 530, 601; and chemical
industry, 177, 185, 308, 363, 575, 583; and
electrical industry, 352-353, 540, 541, 542,
603; and food industry, 515; and machinery
industry, 199, 207, 221, 222; and material­
producing industries, 118; and oil industry,
99, 100, 302; and rubber industry, 106,
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305, 522; and steel industry, 326, 556; and
textile industry, 332, 519

Great Western Sugar Co., 154, 192, 651n8
Greenway, Charles, 299-301, 303, 437
Griesheim-Elektron, see Chernische Fabrik

Griesheim-Elektron
Grossbanken, 401, 417-419, 427, 453, 588,

589, 590; in electrical industry, 473, 474; in
explosives industry, 445; in food industry,
408; in machine industry, 451, 463; in oil
industry, 429, 435, 437, 438, 441; post­
World War I, 506, 512, 515, 516, 519, 529,
541, 549, 558, 561; and railroads, 415,
416, 417, 499; in rubber industry, 442; in
steel industry, 496; in textile industry, 454

Grosseinkaufs-Gesellschaft Deutscher Kon­
sumvereine (GEG), 421

GTE, see General Telephone & Electronics
Corp.

Guest, Keen & Nettlefolds, Ltd. (GKN), 317,
319, 326, 462

Guggenheim family, 125, 126, 127, 145
Guinness (Arthur), Son & Co., 267, 268, 376
Gulf Oil Corp., 81, 96, 99, 100, 102, 104,

145, 302, 437, 439, 600, 639n11
Gutehoffnungshutte AG (GHH), 283, 460,

491, 492, 509, 510, 511, 526, 536, 550,
551, 55~ 55~ 56~ 591

Gwinner, Arthur von, 437, 440

Haber, Fritz, 565. See also Processes, tech-
nological: Haber-Bosch

Haber, L. F., 498-499
Hadfields, Ltd., 343, 344
Haig & Haig, 264, 370-371
Hall, Charles, 70, 122, 123, 486
Haller, Max, 541, 544, 549
Hanbury-Williams, John C., 309
Handelshochschulen, 293, 426, 499
Haniel family, 460, 489, 495, 507, 510, 511,

560, 591
Hannah, Leslie, 239, 287, 317
Hannoversche Gummiwerke "Excelsior" AG,

521-522
Hannoversche Maschinenbau AG (Hanomag),

448, 459, 512, 535
Harkness family, 25, 80, 94
Haskell, Frank W. ~ 117
Haskell, Harry, 567
Hasslacher, Johann, 491, 509
Hatry, Clarence, 329
Hawker Siddeley Aircraft, 347
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Hawkins, Norval, 207, 345, 599
Hayes, Peter, 579, 580
HaYnes, Williams, 103, 165-166
Hazard, Rowland, 174, 272
Heinz, Henry John, 64, 65, 71
Heinz (H. J.) Co., 120, 152, 157, 160, 162,

192, 262, 374
Helios, 466, 467
Henkel, Fritz, 431, 434
Henkel & Cie., GmbH, 378, 379, 385, 388,

390, 432, 452, 516-517, 583, 589, 590,
602, 618

Henley's (W. T.) Telegraph Works Co., 349,
685n32

Henschel & Sohn AG, 460, 512
Herbert, Sir Alfred, 340
Herbert (Alfred), Ltd., 117, 177, 277, 339,

340
Hercules Powder Co., 174, 177, 181, 186,

187, 192, 579, 603
Heroult, Paul, 122, 123, 279, 486
Hessen, Robert, 134
HIAG, see Holzverkohlungs-Industrie AG
Hierarchy, managerial, 4, 15, 24, 26, 31-34,

36, 609, 633n16, 638n53; in Gennany, 393,
408, 496, 500, 591; in Great Britain, 249,
250, 273, 298, 335, 349, 610; in United
States, 48, 51, 57, 73, 78, 85, 249. See
also Enterprise, modem industrial; Enter­
prises, types of; individual industries

Hill, George Washington, 249
Hill, George Washington, Jr., 249
Hill, Percival, 249
Hill, Philip, 369, 370
Hilton, Robert, 329
Hindenberg Plan, 504
Hirst, Hugo, 350, 351, 353
Hitler, Adolph, 429, 505, 522, 528, 531, 580,

606
Hochschild, Berthold, 487, 562, 563
Hoechst, Farbwerk, AG, 26, 474, 478, 479,

481, 485, 492; and I.G. Farben, 569, 583,
584; and I.G.s, 508, 512, 564, 565; re­
search at, 478, 480, 507, 571

Hoerder Verein, 283, 489, 490, 494
Hoesch, see Eisen-u. Stahlwerk "Hoesch" AG
Holding companies, 73, 75-78, 288, 296,

303, 311, 312, 320, 370, 379, 618, 619.
See also Mergers

Holzverkohlungs-Industrie AG (HIAG), 278,
483, 583, 585

Home & Colonial Stores, Ltd., 257, 383
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Honeywell, 607, 611
Hoover Co., 218, 349
Hopkinson, Dr. Edward, 276
Horizontal combination, 37-38, 48, 72, 77,

136, 288; and industrial growth, 11, 91,
146, 230, 231, 501, 612. See also Mergers;
Trusts; individual industries

Hom, Norbert, 424
Hounshell, David, 66
Howaldtswerke Kiel, 462, 535
Howard & Bullough, Ltd., 277, 278, 340
H.P. Sauce Co., 369, 372
Hudson Motor Car Co., 206, 207
Humboldt-Deutz, 537, 538. See also Maschi-

nenbau-Anstalt Humboldt
Hunt, Alfred E., 70, 122
Hunter, Ellis, 329
Huntley & Palmers, Ltd., 263, 266, 389,

667n43

IBM, see International Business Machines
ICCE, see International Corp. for Chemical

Engineering
ICI, see Imperial Chemical Industries
1. G., see Interessengemeinschaften
IG der deutschen Teerfarbenfabriken, 508,

564
IG Deutscher Olmiihlen (lGO), 515
1. G. Farben (lnteressengemeinschaft Farben­

industrie), 175, 178, 308, 363, 364, 552,
562, 569-573, 587, 603, 725n75, 726n91;
changing structure of, 573-584, 586; and
financing, 590, 591; formation of, 360, 477,
480, 523, 563-569, 657n79; post-World
War II breakup of, 608; research at, 604,
725n70

IGO, see IG Deutscher Olmiihlen
Illinois Steel Co., 128, 129, 130, 131, 134,

283, 491, 492, 647n105
Imperial Chemical Industries (lC1), 357, 358­

366, 378, 388, 390, 524, 533, 578, 583,
587, 590, 604, 690n83; and diversification,
603; formation of, 274, 279, 337, 356, 391;
and research, 604; structure of, 580; sub­
sidiaries of, 281

Imperial Tobacco Co., 246-249, 264, 268,
28~ 31~ 37~ 38~ 691n105

Industrial Rayon Corp., 307, 308
Industry, 3; capital-intensive, 4, 22-23, 24,

30, 31; energy-intensive, 72; growth of,
10, 11, 91; high fixed-cost, 24, 55, 56, 58;
labor-intensive, 22, 24, 45, 140, 141, 297,
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333, 334, 453, 455, 519, 620; and universi­
ties, 292-293, 330, 364, 366, 500. See also
World War I: impact of; individual industries

Ingersoll-Rand Co., 201, 223
Inland Steel Co., 139, 145, 331
Innovations, organizational, 63, 66-67, 144,

147-169, 728n1
Innovations, technological, 18, 32, 40, 63, 71,

218-221, 224, 252, 286, 392, 428, 602,
607, 609, 619. See also Processes, techno­
logical; Technology; individual industries

Insull, Samuel, 214
Integration, backward, 28, 31, 61-62, 98; in

chemical industry, 519; in drugs, 368, 376;
in mass retailing, 259, 261, 422; in oil in­
dustry, 100, 104; in paper industry, 315; in
railroad industry, 483; in rubber industry,
231, 304; in soapmaking, 378-379, 516; in
steel industry, 131, 493, 494

Integration, forward, 28, 31, 98, 104, 315,
454, 492, 494

Interessengemeinschaften (I. G. ), 360, 424,
467, 479, 480, 481, 482, 485-486, 501,
586, 589-590; post-World War I growth
of, 506-512, 518, 534, 535, 537, 560

Internal combustion engine, 40, 195, 205,
22~ 22~ 33~ 43~ 449

International Business Machines (IBM), 197,
201, 202, 223, 339, 448, 525, 610, 611. See
also Computing-Tabulating-Recording Co.

International Cold Storage, 376, 433
International Combustion Engineering Corp.,

196, 202
International Corp. for Chemical Engineering

(lCCE), 573
International Dye Cartel, 364
International Electric Apparatus Export Asso­

ciation, 542
International Harvester Co., 77, 197, 198,

200, 202, 203-204, 222, 223, 339, 448,
525, 579, 601, 603. See also McCormick
Harvesting Machine Co.

International Nickel Co., 127, 281, 320, 488
International Notification and Compensation

Agreement, 542
International Paper Co., 77, 112-113, 140,

144, 344, 644n62, 679n55
International Steel Cartel, 559, 723n48
International Telephone & Telegraph Co.

(ITT), 217, 349, 541, 543
International Tube Cartel, 324
Interstate Commerce Act (1887), 57, 58, 72
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Inventors, 35, 67, 68, 70, 213-214, 227,
228, 464, 474, 478, 497, 604

Investment, 1, 63, 71, 92, 588, 597, 625;
British, 497, 498; in distribution, 8, 65, 66,
67, 74, 399, 502, 588, 595, 598, 622; for­
eign, 175, 188, 191, 209, 216; German,
394, 497, 502, 513, 580, 587, 588; in man­
agement, 8, 66, 67; in marketing, 8, 66,
92; in production, 8, 12, 26, 28, 51, 63,
214, 261, 296, 324, 502, 513, 580, 595,
622; in railroads, 1, 57, 415-416; in re­
search, 32, 33, 604, 606, 619, 622. See
also Banks; Financial systems; individual
industries

Investment, three-pronged, 34, 35, 45, 610,
612; defined, 8; in Germany, 393, 398, 399,
404, 427, 467, 495, 499, 584, 588; in Great
Britain, 235, 236, 261, 262, 268, 275, 276,
286, 294, 303, 391, 392, 609; in United
States, 62, 66, 67, 110, 112, 121, 128, 146,
14~ 15~ 22~ 231, 58~ 59~ 60~ 609

Italy: electrical industry in, 216, 217, 352,
616; industrial chemicals in, 185; rubber in­
dustry in, 106, 107, 269

ITT, see International Telephone & Telegraph
Co.

James, John E., 330
James family, 127, 145
Japan, 20, 79, 217, 341, 392, 612, 626; en­

terprise groupings (keiretsu) in, 627; man­
agers in, 34, 620; organizational capabilities
in, 606, 616-617, 622; rubber industry in,
269, 643n53

Jasmatzi (Georg A.) Cigarrenfabrik, 400, 432,
517

Jastrow, Heinrich, 509
Jefferys, James B., 255, 257
Jersey Standard, see Standard Oil Co. of New

Jersey
Johns-Manville Co., 119, 312, 446, 646n82,

679n55
Johnson & Johnson Co., 164, 192
Jones, Geoffrey, 335, 354
Jones, Walter Benton, 329
Jones & Laughlin Steel Co., 129, 139, 283,

331, 491, 492, 647n105, 649n126
Jurgens, Anton, 515
Jurgens (Anton) Vereinigte Fabriken N. V.,

382-383, 430-431, 515

Kaiser Aluminum & Chemical Corp., 124, 600
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Kaiser-Wilhelm-Gesellschaft, 426
Kali-Chemie AG, 583, 584, 586, 603
Kalle & Co., 474, 475, 481, 508, 569, 571,

584
Kammgarnspinnerei Stohr & Co. AG, 454,

518
Keiller (James) & Son, Ltd., 264, 369, 372
Kelso, Donald, 311
Kennecott Copper Corp., 125, 126, 127
Kettering, Charles F., 183, 186, 211
KeYnes, John MaYnard, 333
Kidder, Peabody & Co., 58, 81
Kirdorf, Emil, 491, 508
Klangfilm AG, 543, 548
Klockner-Humboldt-Deutz, 537
Klockner, Peter, 463, 491, 495, 507, 511­

512, 526, 536, 537, 550, 551, 558, 559,
560, 591, 713n89

Knight, E. C., case (1895), 75, 636n35
Knight (John), Ltd., 368, 379
Knorr-Bremse AG, 449, 528, 531, 600
Knorr (C. H.) AG, 432, 516
Knudsen, William, 207, 345, 599
Kocka, Jiirgen, 395, 423, 424
Koln..Rottweiller Pulverfabriken, 308, 524,

571
Konzerne, 495-496, 506-512, 589, 590, 591,

618, 619, 622; in great industries (Ger­
many), 534, 535, 536, 537, 585; in lesser
industries (Germany), 518, 526, 559, 560

Koppers Co., 80, 178, 181, 187, 192, 278,
483, 654n44

Kottgen, Carl, 540, 542
Kraft Inc., 157, 168. See also National Dairy

Products Co.
Kreditbanken, 415, 416
Krupp (Friedrich) AG, 283, 489, 491, 492,

495, 507, 511, 525, 536, 550, 552, 558,
559, 560, 591, 618

Kuhlmann (Etablissements), 364, 587
Kiihne, Dr. Hans, 574
Kuhn, Loeb & Co., 58, 81, 127, 216,

662n43
Kummer (0. S.) & Co., 466, 467
Kuznets, Simon, 3, 4, 8, 52, 224, 226,

634n2, 663n58
KYnoch, Ltd., 358, 359

Labor, 9, 13, 395, 415, 632n4, 681n98,
687n31

Lahrnayer & Co., see Elektrizitats AG vorm.
W. Lahrnayer & Co.
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Lamoreaux, Naomi, 112
Lancashire Cotton Corp., 334
Lancashire Steel Corp., 329, 330, 344
Langen, Eugen, 449
Lanz (Heinrich) AG, 448, 451, 452, 525, 527,

531, 532, 601
Latham, Thomas P., 272, 273
Lazell, H. G., 370
Lazenby (E.) & Son, Ltd., 264, 369
Lazonick, William, 333
Lee, Higginson & Co., 58, 81, 206, 216
Legal systems, 9, 11, 13, 51, 56-57, 73, 74,

75, 78-79, 89, 423-425
Lever, James, 378
Lever, W. Hulme, 379, 380
Lever, William Hesketh (Lord Leverhume),

37& 37~ 38~ 38~ 39~ 571
Lever Brothers, Ltd., 263, 264-265, 268,

274, 360, 369, 378-389, 515; challenges
to, 159, 431, 432, 452; decision making at,
378, 380-381, 390; diversification at, 603;
expansion overseas, 265, 372, 373-379,
383, 384, 400, 693n134, 695nn155, 159,
700n5; and hierarchy, 266, 368; and marga­
rine production, 374, 389; organizational
changes at, 371, 385, 388-389; and World
War I, 516. See also Unilever, Ltd.

Lewchuk, WaYne, 348
Lewis, Walker, 315
Lewis, Warren K., 83
Leyland Motors, Ltd., 347, 348, 674n4
Libbey, E. L., 115
Libbey-Owens-Ford Glass Co., 115-116,

117, 531, 679n55
Libbey-Owens Sheet Glass Co., 115, 270,

445, 602, 645n71
Libby, McNeill & Libby, 64, 120, 152, 192,

262
Liebig's Extract of Meat Co., 264, 265, 368,

372
Linde, Carl von, 70, 433, 449, 450, 525, 526,

527, 536, 537, 688n57
Linde Air Products Co., 180, 357, 450, 531,

532, 589, 618
Linde's Eismaschinen AG, 450, 484, 525,

536, 537
Line-and-staff system, 32, 54, 85, 248, 598,

623
Linke-Hoffmann-Werke Breslauer AG, 460,

512
Lipton (Thomas), Ltd., 257, 258, 383, 433
Lister (R. A.) & Co., 340
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Litchfield, Paul, 83
Lithgow, Sir James, 326, 327
Little (Arthur D.), Inc., 33, 308
Littleton, J., 379
Lloyd, Herbert, 403
Locke, Robert, 293, 426
Loewe (Ludwig) & Co. AG, 446-447, 451,

465, 535
London School of Economics, 293, 304
Lorenz (C.) AG, 538, 543
Lucas (Joseph), Ltd., 347, 348, 452, 526,

527
Lurgi, see Metallurgische Gesellschaft AG
Lyle (Abram) & Sons, Ltd., 266, 369
Lysaght (John), Ltd., 317, 326

McCallum, Daniel C., 54
McCance, Andrew, 327, 329, 330
McCormick, Cyrus, 66, 67, 197, 227
McCormick, Leander, 197
McCormick family, 80, 222, 223
McCormick Harvesting Machine Co., 66, 67,

197, 448. See also International Harvester
Co.

MacDiarmid, Allan, 323, 326
McGowan, Harry, 358, 359, 360, 361, 363,

365, 392
Machinery: agricultural, 41, 66, 84, 197, 199,
203-20~ 20~ 22~ 27~ 29~ 44& 45~

525, 603, 659n10; electrical, 195, 201,
202, 203, 224, 338, 348-356, 428, 456,
463, 474, 497, 538-550; heavy, 285, 338,
394, 497, 498, 499, 533, 534-589; indus­
trial, 68, 84, 195, 198, 221, 410, 411, 428,
448, 456; light, 20, 37, 62, 65-68, 194,
275-276, 285, 296, 306, 339, 429, 435,
446-452, 496, 524-527, 589, 596, 602,
616; nonelectrical, 196-205, 221, 337, 338,
339-340, 349, 356, 456-463, 497, 535­
538; office, 196-197, 198, 224, 447, 525,
761n11; textile, 277, 278, 338, 339-340,
404, 447, 451, 525; transportation, 195,
201, 205-212, 338, 340-348, 456, 527-531

Macintosh, Charles, 304
McKay, John, 436
McKenna, Reginald, 343, 360
McKesson & Robbins, Inc., 164, 192, 651n7
Mackie & Co., Distillers, Ltd., 264, 370
McKinsey & Co., 365, 615, 618-619
Mackintosh (John) & Sons, Ltd., 266, 368
Mack Trucks, Inc., 212, 223
Macrosty, Henry W., 291
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Macy's (R. H. Macy & Co.), 59, 60, 256
Maddison, Angus, 250, 410
Mail-order houses, 29, 45, 59, 61, 141, 256,

397, 420
MAN, see Maschinenfabrik-Augsburg-Niim­

berg
Managers, lower-level, 15, 32, 36, 65, 353,

354, 390, 497, 498, 592, 594, 598
Managers, middle-level, 15, 32, 34, 43, 48,

54, 65, 189, 232, 498, 598, 713n91; skills
of, 36, 188, 230, 497, 594, 598, 604; sepa­
ration from top-level managers, 621, 623.
See also Hierarchy, managerial; individual
firms

Managers, salaried, 1-2, 8, 12, 60, 85, 145,
193, 227, 249, 286, 412, 473, 597-598,
641n42; and decision making, 9, 42, 48,
104, 393, 491, 620; vs. personal control,
80, 286, 292, 302, 319, 323, 379, 390,
495; recruitment and training of, 31, 63,
286, 288, 395, 401, 615, 633n11; status of,
in Great Britain and Germany, 500. See
also Enterprises, types of: managerial; in­
dividual firms

Managers, top-level, 43, 83, 145, 415, 491,
591, 621; and decision making, 9, 15, 43,
48, 60, 393, 491, 499, 622, 623-624; func­
tions of, 34, 189-190, 191, 230, 232, 374,
594, 598, 604, 638n53; skills of, 497, 498.
See also individual firms

Managing agency (British), 299, 300
Mannesmannrohren-Werke, 494, 495, 511,
55~ 551, 55~ 55~ 56~ 561, 611, 723n45

Mansfeld AG, 562, 724n53
Margarine Unie, 382, 383, 385, 388, 515,

694n150, 153, 695n155. See also Unilever,
Ltd.

Marketing, 1, 9, 11, 12, 91, 256, 286, 408,
598; international, 47, 84, 94, 95, 212-213,
221, 497, 513, 517, 525; product-specific,
31, 45, 46, 63, 74, 262, 393; and research,
32, 33; use of term, 30. See also Distribu­
tion; Investment, three-pronged; Retailers,
mass; individual industries

Markets: domestic, 89, 249-252, 294, 408,
409-41~ 58~ 601, 60~ 61~ 61~ expan­
sion into foreign, 9, 11, 18, 25, 30, 39, 91,
101, 104, 221, 337, 410-411, 426-427,
428, 601, 607, 608, 613; loss of, by Ger­
many in World War I, 503, 504, 539, 589;
regional, 598, 614. See also Enterprise
growth
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Maschinenbau-Anstalt Humboldt, 457-459,
463

Maschinenfabrik-Augsburg-Niirnberg (MAN),
46~ 461, 46~ 509-511, 53~ 53~ 53~ 538

Maschinenfabrik Buckau R. Wolf AG, 460,
462, 535

Maschinenfabrik Esslingen, 511, 536
Massachusetts Institute of Technology

(M.1. T.), 82, 83, 161
Mather, Sir William, 276, 404
Mather & Platt, Ltd., 276, 277, 339-340,

404, 462, 497
Mathias, Peter, 287
Maypole Dairy Co., 257, 383, 433
Melitta-Werke Bentz & Sohn KG, 618,

713n25
Mellon, Andrew, 80-81
Mellon, Richard, 80-81
Mellon, William Latimer, 80-81, 95, 104,

145
Mellon family, 117, 122, 145, 178, 192, 591
Mercedes-Benz AG, 616
Merck (E.) AG, 481, 585
Merck & Co., 164, 174, 279, 374
Merganthaler Linotype Co., 68, 200, 276,

339, 447, 459
Mergers, 71, 74-78, 91, 140, 229, 230, 532,

534, 688n59; vs. cartels, 493, 494; com­
plementary, 165-166, 178-181, 389, 501,
512, 622-624; growth through, 37, 48, 74,
286-294, 298, 391, 501, 622; in 1960s,
609, 622, 624-627; political and legal re­
sponses to, 78-79; response of educational
institutions to, 82-89; response of financial
institutions to, 79-82; turn-of-the-century,
58, 75, 114-115, 139, 154, 191, 229, 231,
287, 388, 398, 494, 543, 560, 597, 637n36;
U.S. vs. British, 286-287, 626. See also
Horizontal combination; Rationalization:
through mergers; individual industries

Merton, Henry, 487
Merton, Wilhelm, 487, 488
Merton family, 125, 285, 496, 507, 591
Metal Box, Ltd., 316, 317, 318, 319, 320,
32~ 32~ 331, 33~ 34~ 53~ 679n61

Metallgesellschaft AG, 125, 126, 281, 285,
320, 487, 488, 508, 550, 560, 582, 583,
585, 589, 603; return of, 561-563, 571

Metallurgische Gesellschaft AG (Lurgi), 488
Metals industry: fabricated, 119-121, 316­

320; metal making, 320-332; primary, 20,
37, 62, 70-71, 90, 110, 121-140, 194,
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Metals industry (continued)
279-284, 296, 297, 428, 533; recovery of,
in Germany, 534-535, 550-563

Metals, nonferrous: in Germany, 410, 486­
496, 534, 561-563, 589; in Great Britain,
279-284, 285, 320-321; in United States,
122-127

Metropolitan Carriage, Wagon & Finance
Co., 290, 342, 343

Metropolitan-Vickers Electrical Co., 329,
34a 34~ 35~ 351, 35a 358

Michelin & Cie., 106, 107, 269, 305
Midland Bank, 327, 343
Minimum efficient scale, 23-24, 26, 27, 28,

39, 70, 250, 306, 308, 422, 485, 605, 607,
633n10; defined, 24, 632n5. See also Econ­
omies of scale; Optimal plant size

Mining industry, 3, 4, 231, 488, 493, 494,
497, 541, 554, 556, 572, 586

Minnesota Mining & Manufacturing Co. (3M),
117, 118-119, 144, 311, 601

Mitteldeutsche Stahlwerke, 552, 559
Mix & Genest AG, 463, 538, 539, 543
Mizruchi, Mark, 81
Mobil Oil Corp., 302, 639n18
Mond, Alfred, 360, 361, 363, 689n67
Mond, Ludwig, 281
Mond Nickel Co., 127, 281, 320, 392
Monopolies, 25, 72, 76, 105, 423. See also

Cartels; Sherman Antitrust Act
Monsanto Chemical Co., 171, 174-175, 178,

180, 181, 187, 192, 279, 366, 375, 579
Montgomery Ward, 59, 61, 62, 256, 420,

643n51
Moore brothers, 76, 81, 131, 145, 192
Morehead, James T., 69, 173
Morgan, J, Pierpont, 131, 132, 134, 215
Morgan (J, P.) & Co., 58, 81, 127, 130, 132,

197, 215, 216, 222, 355, 358, 637n44
Morris, F. M., 340
Morris, William, 345, 346, 348
Morris (Herbert), Ltd., 340
Morris Motors, Ltd., 344, 345, 346, 347,
53~ 59~ 61~ 674n~ 684n18

Moss, Scott, 29
Mowery, David, 209
Moxham, Albert, 76
Miiller, Adolph, 403, 525
Multinational enterprises, 8, 18,39, 408,

464, 606, 608, 614, 634n17

Nash, Charles W., 206
Nash Motor Co., 206, 207
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National Aniline & Chemical Co., 179, 183,
573

National Biscuit Co. (Nabisco), 77, 81, 152,
155, 156, 157, 192

National Carbon Co., 173, 180, 279, 656n72
National Cash Register Co. (NCR), 67, 197,

198, 223, 339, 447, 525, 611, 636n23
National City Bank, 81, 542, 591
National Dairy Products Co., 167, 168, 169,

192, 376
National Gypsum Co., 119, 645n81
National Lead Co., 75, 77, 149, 186, 187,

281, 374, 603
National Physical Technical Institute (Ger­

many), 425
National Steel Corp., 81, 131, 132, 133, 136,

331
National Tube Co., 75, 77, 131, 132, 133,

494
National Wall Paper, 115, 314
Nazi regime, 49, 521, 532, 577, 579, 587,

590, 723n48
NEC, see Nippon Electric Co.
Nederlandsche Kunstzijdefabriek (Enka), 307,

309, 323, 731n25
Nelson, George, 353
Nelson Co., 257, 376, 377, 433
Nestle Co., 156, 157, 432, 433, 515, 517,

531, 602, 652n16
Neuberger, Hugh, 473
Neumeyer, Fritz, 511
Newfoundland Paper Mills, 343, 344
Nichols Copper Co., 125, 487
Niles Tool Works Co., 449, 451
Nippon Electric Co. (NEC), 611
Nobel, Alfred, 70, 173, 270, 271, 435, 444
Nobel, Ludwig, 95-96, 435
Nobel, Robert, 435
Nobel Brothers Petroleum Production Co.,

74, 435-437, 440-441
Nobel-Dynamite Trust Co., Ltd., 271, 290,

358, 424, 445, 523, 524
Nobel Explosives Co., 271, 272, 274, 279,

290, 356, 445
Nobel Industries, 175, 358, 359, 360, 361,

363, 382, 388, 524, 703n37
Noblee & Tharl, 430, 516
Noellenberg, Rudolf, 438, 439, 440
Norddeutsche Affinerie, 487, 562
Norddeutsche Wollkammerei & Kammgam-

spinnerei (Nordwolle), 518
"Nordsee" Deutsche Dampffischereigesell­

schaft, 432
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"Nordsee" Deutsche Hochseefischerei, 516,
532, 590

Nordwolle, see Norddeutsche Wollkammerei
& Kammgarnspinnerei

Norman, Montagu, 323, 343, 344, 351
Norsk Hydro-Elektrisk AlS, 573, 583
Northwest Plow Manufacturers' Association,

198
Norton, Edwin, 64, 120
Norton, O. W., 64, 120
Norton Co., 71, 117-118, 119, 168, 311,

446, 531, 645n76, 703n43

Oberschlesische Kokswerke & Chemische
Fabriken AG, 483, 585, 586

Oil industry: crude oil producers in, 94-95,
96, 97, 98, 231; in Germany, 274, 429,
435-441, 453, 519-521; in Great Britain,
296, 298-304, 392; long-distance pipelines
in, 74, 94, 95, 435, 701n15; in United
States, 92-104, 105, 144, 146. See also
Standard Oil Co.

Olcott, William J., 133
OLEX, 438, 439, 520. See also Deutsche

Petroleum-Verkaufs-Gesellschaft
Oligopoly, global, 8, 26, 30, 34-36, 89, 92,

140, 146, 227, 230, 273, 391, 395, 422,
427, 502, 504. See also Competition

Opel, Dr. Fritz, 522
Opel (Adam) AG, 209, 447, 451, 522, 528,

529-533, 531, 616
Optimal plant size, 26, 38, 39, 40, 42, 45, 46,

71, 324, 434, 516, 601, 637n39; defined,
27, 632n5. See also Economies of scale

Orenstein & Koppel AG, 460-461, 462, 528,
531

Organizational capabilities, 24, 38, 41, 296,
297, 331-332, 503, 588-589; and competi­
tive advantage, 231, 337, 389, 391, 392,
394, 407, 451, 513, 527, 587, 595, 616,
633n16; as core dYnamic, 8, 39, 496-502,
594-597, 604, 605, 606, 609, 612, 614;
defined, 36; development of, 12, 35, 36,
92, 298-304, 355, 366, 392, 394, 398,
474-479, 561, 587, 594, 596; and diversifi­
cation, 342, 345, 347, 375, 483, 596, 619;
enhancement of, 146-147, 236, 304-306,
367, 391, 592, 615, 627; failure to develop,
334-336, 340-341, 392, 560, 596; and
German recovery, 514, 516, 531-533, 534,
563; and personal management, 306-334,
399. See also Managers, middle-level; Man­
agers, top-level; individual firms
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Osram Lamp Works, 350
Osram GmbH, 539-540, 542, 543, 546
Othick, J., 263
Otis Elevator Co., 68, 71, 198, 223, 276,

339, 448
Otto, Nicolaus August, 449, 450
Owens, Michael, 115, 116
Owens Bottle Machine Corp., 115, 116, 459
Owens-Illinois Glass Co., 116, 531
Owners, 9, 15, 48, 53, 60, 236-237, 624-

625; separation from managers, 1-2, 9, 85,
140-141, 191, 223, 232, 244, 248-249,
491, 560, 631n3, 638n53. See also Boards
of Directors; Shareholders

Pabst Brewing Co., 65, 166, 267, 434
Paper industry, 112-113, 314-316, 394, 446,
45~ 53~ 644n61, 652n17

Parke, Davis & Co., 64, 152, 155, 157, 161,
16~ 19~ 37~ 48~ 651n~ 711n70

Parkinson, Arthur, 353
Passer, Harold, 215
Pasteur, Louis, 433
Patents, 35, 227-228, 231, 236, 391, 587,

599, 600; in chemical industry, 272, 364,
483-484, 688n57; in electrical industry, 69,
214, 215, 216, 217, 219, 220, 402, 464,
486, 497; in explosives, 444; laws con­
cerning, 479, 498; in textile industry, 307­
308, 443

Paterson, John H., 67, 197
PaYne, Oliver H., 80, 94
PaYne, Peter, 284, 288, 327
Peek, Frean & Co., 263, 266, 369, 667n43
Perkin, Sir William, 278
Perkins, George W., 134
Perry, Percival, 345, 346, 599
Pet Milk Co., 120, 157
Pfaff (G. M.) AG, 447, 451, 452, 525, 527,

531, 532, 601, 703n46
Pharmaceuticals, 25, 26, 41, 220, 603-604;

in Germany, 174, 232, 430, 431, 474, 475,
476, 478, 479, 480, 481-485, 516, 534,
564, 571, 573, 574, 584, 585, 587; in
Great Britain, 264, 278-279, 284, 373,
374-375, 609; in United States, 152, 155,
164, 166, 175, 178, 228, 602

Pharma IG, 482
Phelps Dodge Corp., 125, 126, 127
Philco Corp., 220, 611
Philips Gloeilampenfabriken, N. V., 504, 539,

550
Phillips Petroleum Corp., 103, 104, 145
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Phoenix AG, 489, 490, 491, 492, 494, 495,
508

Phoenix Gummiwerke, 442, 522
Pilkington, Alastair, 591
Pilkington, Austin, 313
Pilkington Brothers, Ltd., 115, 116, 269, 270,

273, 274, 311, 312-314, 316, 320, 324,
331, 390, 445, 452, 591, 592, 678nn47,55

Pillsbury Co., 149, 163, 374
Pinchin Johnson Co., 370, 373
Pintsch, Julius, 538, 539
Pioneers: defined, 35. See also First movers
Pirelli, Societa per azioni, 106, 107
Pitcairn, John, 114
Pittsburgh Plate Glass Co., 75, 77, 80, 114,

115, 116, 144, 145, 187, 269, 270, 314,
445, 602, 645n69, 678n55

Pittsburgh Reduction Co., 122-123
Pittsburgh Steel Co., 139, 145
Platt Brothers & Co., 277, 340, 462, 682n5
Player (John) & Sons, 247, 248
Plender, Sir William, 343
Pole, Sir Felix, 351, 352
Pollard, Sidney, 296
Polyphone Musikwerke, 463, 538
Prest-a-Lite Co., 180
Preston, Andrew, 65
Prices, 36, 72, 100-101, 108, 109, 126, 129,

134, 135; decline of, 71, 287, 501. See also
Competition

Processes, technological: automatic winder
(Wickelrnaschine), 521; Bessemer steel, 70,
122, 124, 128, 130, 131, 279, 280, 281,
283, 323, 324, 480, 489, 490, 492, 713n88;
Bonsack machine, 149, 247; Brush patents,
228, 402; Buchanan automatic timing ma­
chine, 130; Castner electrolyte method,
359; Chardonnet, 307, 702n33; Duplex tin­
plate duster, 130; Foucault, 115, 644n67;
Frank-Caro electrolytic calcium, 484-485;
Haber-Bosch, 184, 359, 485, 565, 573;
Heroult patents, 279; Holmes-Manley, 101;
Leblanc, 271, 290, 452, 483; Record tin­
plate cleaning machine, 130; Siemens con­
tinuous-tank furnace, 269, 271; Siemens­
Martin, 459, 489, 490; Solvay, 271, 290;
Thomas-Gilchrist, 283, 486, 490, 492

Procter & Gamble Co., 64, 168, 169, 370,
378, 385, 388, 389; and distribution, 155­
156; and diversification, 517, 603; expan­
sion abroad of, 159, 265; mass production
at, 152, 264; research at, 161, 163, 185;
and sales, 156, 158; stockholders of, 192
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Producer goods, 12, 20, 29, 170, 284, 306­
332, 394, 599. See also Chemicals, indus­
trial; Machinery; Metals industry

Production, 1, 18, 26, 32-33, 47, 72, 78,
149, 394; and distribution, 84, 394, 498;
revolution in, 9, 11, 26, 62-71, 261-262,
420, 423, 607. See also Economies of scale:
in production; Economies of scope: in pro­
duction; Investment: in production; Invest­
ment' three-pronged

Production, mass, 1, 26, 212; in annaments,
345; of automobiles, 205, 207, 345; of au­
tomobile tires, 441-442; of electric power,
62; in food industry, 64, 116, 266; of light
machinery, 65-68, 446-452; separation
from mass retailing, 383-384; in textile
industry, 141

Products, branded packaged (food and con­
sumer chemicals), 168-170, 198, 236, 338;
and advertising, 229, 255, 293, 599; in
Gennany, 402, 429, 430-434, 441, 514­
517, 609; in Great Britain, 262-268, 366­
389; in United States, 63-65, 147-169

Profits, 8, 25, 36, 113, 292, 486; long-tenn,
594, 595; and self-financing, 441, 443, 481,
669n57. See also Competition: price

Publiker Commercial Alcohol Co., 180,
654n44, 656n73

Pullman, George, 55
Pure Oil Co., 95, 96, 99, 104, 437, 439,

641n42

Quaker Oats Co., 64, 75, 149, 152, 157, 159,
163, 187, 192, 373, 374, 432, 517

Quandt, Gunther, 618, 718n52
Queeny, John Francis, 174

Radio Corp. of America (RCA), 212, 213,
219, 220, 222, 223, 355, 611

Railing, Max, 351
Railroads, 1, 26, 29, 93, 263, 281-282, 338,

666n22, 697n33, 698nn35,39; and banks,
499; impact of, 53-58, 62, 252-255, 408,
411-415, 489; street, 80, 215, 350, 402;
and transportation costs, 93. See also Ma­
chinery: transportation

Ralston Purina Co., 163, 192, 374
Rank (j.), Ltd., 266, 369, 370, 372, 374
Rathenau, Emil, 213, 216, 217, 276, 277,

464, 465, 471, 473, 486, 697n26
Rathenau, Walther, 471, 473, 504, 549
Rationalization, 73-78, 79-80, 292, 518, 534,

590, 597; and administrative centralization,



Index

25, 291, 329, 331, 334, 340, 356, 358,
359, 360, 377, 384, 467, 522; definition of,
73; opposition to, 383; through mergers,
140, 333, 334, 424, 467-474, 543. See also
individual industries

Rayon industry, 224, 272-273, 306-311, 442­
44~ 45~ 45~ 48~ 522-52~ 56~ 571,
580, 602. See also Courtaulds, Ltd.; Du
Pont (E. I.) de Nemours & Co.; Vereinigte
Glanzstoff Fabriken

Raytheon Co., 609, 611
RCA, see Radio Corp. of America
Reader, William, 292, 315, 318, 341, 364,

365, 573
Reading, Lord, 361
Reckitt, Basil, 373
Reckitt & Colman, Ltd., 369
Reckitt & Sons, Ltd., 263, 264, 266, 318,

369, 372, 373, 374
Reemtsma Cigarettenfabriken GmbH,

517
Reichsbank, 505
Remington Rand Corp., 202, 204, 223
Remington Typewriter Co., 67, 196, 200,

201, 202, 339, 448, 636n23. See also Rem­
ington Rand Corp.; Sperry-Rand

Republic Steel Corp., 136, 139, 331, 599
Research and development, 32-33, 41-42,

43, 47, 48, 51, 84, 190, 228, 336, 391,
602, 603, 605, 606; in automobile industry,
209-210, 211; in chemical industry, 70,
171, 176, 177, 182, 190, 310, 364, 366,
475, 485, 571-572; in electrical industry,
213, 215, 217, 218, 219, 548; in food in­
dustry, 161-162, 399; in glass industry,
117, 144; investment in, 619, 622; in ma­
chinery industry, 202, 339, 340; in oil in­
dustry, 101, 102-103, 640n29, 640n35; in
rubber industry, 107-108, 110; in steel in­
dustry, 139, 554

Restraint of trade, 72, 287-288. See also Le­
gal systems; Sherman Antitrust Act

Retailers, mass, 29, 33, 45-46, 141; in Ger­
many, 39, 420, 421, 422; in Great Britain,
255-261, 275, 284, 375, 376; separation
from mass production, 383-384; in United
States, 59-60, 61, 67, 79, 148. See also
Distribution

Reusch, Paul, 491, 495, 509, 510, 511, 513,
536, 560

Rexall Drug, Inc., 164, 192, 653n40
Reynolds Metal Co., 124, 600
Rheinelbe-Union, 510, 552
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Rheinische Stahlwerke (Rheinstahl), 283, 489,
491, 49~ 50~ 551, 55~ 572

Rheinisch-Westfalische Sprengstoff AG, 444,
524

Rheinmetall, 511, 512, 536, 590
Rheinstahl, see Rheinische Stahlwerke
Rh6ne-Poulenc, 587
Richfield Oil Co., 104, 641n42
Ricker, D. S., 279
Ricker, J. J., 279
Riedel (j. D.) AG, 279, 366, 482, 585, 711n69
Riedel-de Haen (j. D. Riedel-E. de Haen

AG), 584, 585
Riedemann, Heinrich, 520
Riedinger (L. A.) Maschinen-u. Bronzewaren

Fabrik, 511, 536
Riesser, Jacob, 416
Rio Tinto Co., 280, 281, 285, 320, 321
River Plate Fresh Meat Co., 376, 377
Roberts, Brian, 265
Robertson, Andrew W., 219
Rockefeller, John D., 25, 73, 74, 76, 92, 93,

94, 96, 105, 128, 129, 205, 638n5; and
steel industry, 130, 132, 648n109. See also
Standard Oil entries

Rockefeller family, 25, 80, 94, 104, 435, 436,
437, 441

Roessler & Hasslacher Chemical Co., 173,
17~ 17~ 17~ 18~ 48~ 58~ 656n72

Roosevelt, Theodore, 78, 79, 146
Rootes Securities, 346, 348, 615
Rosenberg, Nathan, 62
Ross, William, 371
Rothschild family, 96, 127, 435, 436, 437,

438, 440, 441
Rowntree & Co., 244, 263, 265, 266, 372,

400, 690n91
Royal Baking Powder, 148, 155, 157, 165, 373
Royal Dutch Co., 298, 399, 435
Royal Dutch-Shell, 96-97, 99, 100, 274, 296,

298, 299, 302, 437, 438, 440, 519, 520;
challenges to, 300, 301, 439, 452-453;
subsidiaries of, 303; and synthetic fuels,
363, 572, 583

Rubber Goods Manufacturing Co., 106,
642n47

Rubber industry: and automobile tires, 105,
106, 107, 224; in Germany, 106, 107, 269,
30~ 42~ 441-44~ 45~ 45~ 51~ 521­
522, 589; in Great Britain, 268-274, 297,
304-306; impact of World War Ion, 296,
305; Stevenson plan (1921) in, 305; in
United States, 91, 105-110, 146, 224, 231
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Ruhrstahl AG, 522, 558
Rumelt, Richard, 617, 618
Russia, 200, 201, 216, 217, 303, 504, 539,

564, 701n15
Rutgerswerke AG, 278, 483, 519, 520, 532,
54~ 58~ 58~ 58~ 59~ 619

Ryan, Thomas F., 80

Sacharin-Fabrik AG vorm. Fahlberg, List &
Co., 585, 587

Sachsische Maschinen-Fabrik vorm. Rich.
Hartmann, 460, 462, 535, 536

St. Gobain, Compagnie de, 116, 270, 314,
445, 452, 587

Sales, 8, 30-31, 32, 41, 47, 84, 286, 424,
498, 714n92. See also individual industries

Salt Union, Ltd., 289, 357
Salvadge, Samuel, 307
Samuel, Marcus, 437
S&H, see Siemens & Halske
Sandoz, Ltd., 504, 573
Sangers, Ltd., 368, 373
Sarnoff, David, 219, 223, 355
Sarotti AG, 431, 515
Schaaffhausen, Abraham, 401, 416, 515
Schaaffhausen'scher Bankverein, 490, 495
Schallenberg, Richard H., 402, 403
Schering AG, 279, 481, 482, 585, 619
Schering-Kahlbaum, 585, 586
Schicht's, of Aussig, 378, 382, 383, 385, 431,

452
Schiess (Ernst) Werkzeugmaschinenfabrik

AG, 451, 535
Schlitz (Jos.) Brewing Co., 65, 166, 267
Schmitz, Hermann, 577, 579
Scholes, Christopher, 67
Schroeder, Gertrude, 136
Schr6ter, Harm, 546
Schr6ter, Verena, 573
Schubert & Salzer, 447, 451, 525
Schuchardt & Schutte, 117, 446, 703n43
Schuckert & Co., 465, 466, 467, 468, 471,

472
Schultheiss' Brauerei AG, 267, 434, 514
Schumpeter, Joseph, 597, 602, 609, 633n14,
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Schwab, Charles, 131, 132, 134, 135
Schweppes, Ltd., 263, 266, 372
Scott, J. D., 342, 343
Scoville, Warren, 114
Scovill Manufacturing Co., 120, 316
Sears, Roebuck & Co., 59, 61, 62, 107, 256,
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420, 635n13, 643n51; compared with Brit­
ish, C. W. S., 259-261

Second Industrial Revolution, 62, 63, 621;
new industries of, 12, 71, 170, 214, 235,
251, 261, 274, 356, 391, 394, 428-429,
548, 588, 596, 597; new products of, 85,
250, 411, 456; new technologies of, 26,
284, 497. See also Processes, technologi­
cal; Production: revolution in; Technology,
new: of production

Semet-Solvay Co., 70, 174, 178, 179, 278
Servan-Schreiber, j. J., 615
Shareholders, 1, 34, 48, 49, 191, 192, 232,

240, 249, 625. See also Owners
Shell Oil Co., 96, 102, 103, 602
Shell Transport & Trading Co., 96, 298, 299,

437, 438
Sherman Antitrust Act, 72-73, 75, 78, 79,

136, 146, 230, 395, 423, 677n42
Sherwin-Williams Co., 64, 152, 155, 157, 161,

16~ 16~ 18~ 18~ 19~ 36~ 37~ 603
Shipbuilding, 195, 196, 205, 338, 341, 343,

344; in Germany, 461-462, 512, 527, 528,
559; in Great Britain, 231, 283, 288, 321,
322, 326, 328, 389; in United States, 559­
560

SIC, see U.S. Standard Industrial Classification
Siemens, Arnold, 467, 470, 473
Siemens, Carl Friedrich, 467, 471, 473, 504,

542, 544, 549
Siemens, Frederick, 114
Siemens, Georg, 468, 470, 473, 697n26,

709n48
Siemens, Werner, 62, 276, 425, 464, 467,

473
Siemens, Wilhelm, 114, 276, 470, 473, 697n26
Siemens & Halske AG (S&H), 69, 213, 296,

403, 407, 410, 463, 464-466, 467, 468,
529, 686n34; diversification of, 538; in
international markets, 217, 276, 277, 348­
349, 350, 352, 464-465; structure of, 469­
470, 543, 544, 546, 548; and World War I,
539. See also Gebriider Siemens & Co.;
Siemens-Schuckert Werke GmbH

Siemens Apparate und Maschinen GmbH, 548
Siemens Brothers, see Gebriider Siemens &

Co.
Siemens family, 591
Siemens Group, 496, 507, 539, 543-544,

580, 582
Siemens-Planiawerke AG, 483, 485, 546, 584
Siemens-Reinigerwerke, 544
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Siemens-Rheinelbe-Schuckert Union (SRSU),
510, 511, 539, 540, 552, 554

Siemens-Schuckert Werke GmbH (SSW),
467-475, 476, 539, 540-541, 560, 563,
590, 616; and computers, 611; evolving
structure of, 543, 544, 546, 548, 549, 569;
financing of, 542, 591; merger of, 479,
492-493, 494, 509, 510. See also Siemens
& Halske AG

Sina Viscosa, 307, 309, 523
Sinclair, Dane, 349, 685n33
Sinclair Oil & Refining Corp., 97-98, 104,

231, 640n22
Singer & Co., 346, 684n25
Singer Sewing Machine (Singer Manufacturing

Co.), 66, 67, 71, 80, 196, 197, 198, 223,
447, 479, 525; foreign plants of, 200, 275,
339, 703n46

Sloan, Alfred P., Jr., 83, 206, 208, 211, 223,
529, 599, 661n38, 663n55, 729n2

Societe de Nickel, La, 127
Socony-Vacuum Oil Co., 99, 100, 102, 302,

521
SOFINA, 465, 539
Solvay, Alfred, 70, 174, 271
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