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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 11
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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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 turn, permitted the
rise of modern 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 modern 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, | investigated the coming of managerial
capitalism by examining the evolution of several types of modern 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 modern industrial enterprise, in the world’s three
leading industrial nations.

Of all the new forms of managerial enterprise, the modern 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 turn, 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 Simon
Kuznets, who divides national economies into three basic sectors—agriculture,
industry, and services. He subdivides industry, in turn, into mining, manufac-
turing, construction, utilities (electricity, gas, water), and transportation and
communication.! 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 modern 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.? 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).?

Shares in current
price volumes

Shares in constant
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 3.1 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 59.1° 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 of Nations: 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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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 sectors®

Agriculture Trade and Other
Year and fishing Industry transportation services
1880 51.9 25.9 14.3 7.9
1900 43.0 30.0 18.7 8.2
1920 30.9 38.7 23.6 6.9
1940 25.5 37.4 28.2 9.0
1950 17.5 43.0 30.0 9.5

Great Britain, 1881-1951
Distribution by sectors®

Agriculture,

forestry, Trade and Other
Year and fishing Industry transportation services
1881 12.6 43.5 21.3 22.7
1901 8.7 46.3 21.4 23.7
1921 7.1 47.6 20.3 25.0
1931 6.0 45.3 22.7 26,0
1951 5.0 49.1 21.8 24.1

Germany, 1882-1950°
Distribution by sectors®

Commerce,
Agriculture © Industry communications,
Year and forestry and craft and other services
1882 42.2 35.6 22.2
1907 33.9 39.9 26.2
1925 30.3 42.3 27.4
1939 25.0 40.8 34.2
1950 24.6 42.7 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 al., 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.

¢. 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 modern
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 turn, 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. ® 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 industnal
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 Il 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 deutschen Aktien-
Gesellschaften 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, [ 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 modern industrial enterprise. In the con-
cluding section to the volume, 1 draw together its underlying themes—
particularly those that explain the dynamics of industrial capitalism—and then
relate these themes to the evolution of the modern industrial enterprise after
World War I In between, 1 concentrate not on the similarities but on the
differences. 1 describe the differences and demonstrate how they support the
generalizations and explanatory theory developed in Chapter 2.

In Parts II, II, and IV, I present, country by country, the collective histories
of the two hundred largest manufacturing companies—the prototypes of the
modern 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 modern 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



Introduction: Scale and Scope 12

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 lII, 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 modern 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 modern 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, [ have had to limit the
amount of material extracted from the mass of historical detail | examined. [
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 firms 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 modern 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 internat
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 1 described the modern 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 modern production processes. It has
more than a production function, however. It is also a “governance structure,”
to use Oliver Williamson’s term.! 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 permitted 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. )?

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.® 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 carry on
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 mui-
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.* 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 aiso 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 Japan, each had only one firm in the same two categories (Table
5). On the other hand, before World War 1I 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.%

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 their potential
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 machimes 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
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Table 7. Distribution of the 200 largest industrial enterprises in Great Britain, by
industry, 1919-1973.*

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.1-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 enterptises in Germany, by
industry, 1913-1973.2

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 Aktiengesellschaften, 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 matenals 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.?

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 modern 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.® Instead,
the Standard Qil 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.® 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 modern 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, [ 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 turn 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.”® 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 any one 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-turn was
to mass distributors what throughput was to refiners and other mass producers.
The greater the stock-turn, 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.”® A manufacturer of a single
product rarely achieved such a volume in retailing, except in highly 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-
dent 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 modern 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. !

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.'? The sales force maintained a careful watch
on product performance and customer needs. [ts 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 highly 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. '3

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 (fo 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 modern 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.' 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.®
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 modern 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 maternials 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 corbined 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 modern 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 modern 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 originai 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 firmm'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.!”

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.'® 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.!® 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
tor 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 diviston 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.2° 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.?!

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 modern 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 smuall, 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 turn, 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.



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 industrial output as compared
with Germany’s 16% and Britain’s 14%. As a consequence there have always
been a greater number of large modern 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 1. 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.1-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 firmly established
in the United States in the industries where the modern industrial enterprise
has clustered ever since. This was less evident elsewhere. In Germany fami-
lies, large investors, and banks continued to play a 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.! 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.? 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
Germany”
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 of Capitalist Development (New York, 1932),
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.® 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 Germany 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. *
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 modern
management. Because of the complexities of their 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 play a 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 informational 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 industirial 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 eatly as the
1850s the Pennsylvania Railroad listed more than two hundred types of products
carried.® 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 zot 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,
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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.® 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 minimurmn 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 modern oligopolistic manner, the rail-
roads were the first enterprises to be funded by modern financial institutions.”
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 modern 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 J. 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 turn 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.® 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” wholesalers 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 yvears 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 Philadelphia; 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-turn 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.®

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.° 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.”!!

The heart of the operation, however, was the scheduling system, which
helped assure consistently high stock-turn. 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 permitted 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.!? 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 farm 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.'® 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 dves, 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 any one 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.”'4

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 modern 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 modern industrial enterprise operated in
the United States throughout the twentieth century.

BRANDED, PACKAGED PRODUCTS

Of all the industries in which the modern 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.® (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.*® 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
small 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. ?

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.”'® 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.'® 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.?® 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 aiso 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.?! 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.? 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 bhills), 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 quickly 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. . 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, J. L. 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.?® 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.?* 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 tramns, 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.? The same American compa-
nies continued to be leaders of their national and global oligopolies until well
after World War I1.

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.? 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 Elektricitits Gesell-
schaft (AEG), had become the leaders of a global oligopoly that would remain
little changed until well after World War IL

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.?” 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.?®

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.? 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 Jarger than those of British firms, these investments
greatly enhanced American organizational capabilities after World War 1,

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.® The impressive output of steel in the 1880s and early
1890s marked the beginnings of the modern 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 Atluminum 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,

The carefully planned industrial development at Niagara Falls, an entrepre-
neurial achievement in its own right, provides a striking illustration of the rev-
olution 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, irom,
simple tools, hardware, and the milling of rice and other specialized grains.3?
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. 3 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 enlerprises 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 formatton 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 modern 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.* 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 lowa. 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 iong-
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 managenial 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 Qil 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.?® 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 Qil Trust did not take the legal move that made it the
Standard Qil 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.® 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 turn
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.
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 buy out 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. 1. 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.3 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.®

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.
Finally, such mergers as Allis-Chalmers, Worthington Pump, Distillers Secu-
rities, and the predecessors of Corn 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 L.

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 turn
of the century and the nation’s entry into World War L. 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.

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 Il 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. 2

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
nstitutions 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 Qil 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.*? 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.* 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.%5 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.”# 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 turn 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.*’ 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.1.T.) pro-
vides a good example. From M.LT.—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.L1. 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.®
Gerard Swope, who received his electrical engineering degree from M.LT. 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.*® 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.”%’ 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. !

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%.%2

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 L

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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and they may have possessed the privileges and prerogatives of power. But
the inside directors increasingly controlled the instruments of power.

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 modern 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 [ 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.!

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 I1. In the rest of this chapter I will consider those industries in which
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the strategies of growth remained much the same both before and after World
War 1. The histories of these industries—paper, stone, clay and glass, fabri-
cated metals, and primary metals—focus on the period before World War L. In
Chapters 5 and 6, 1 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 1, 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.

Qil: 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.? 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 modern 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.® 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. *
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.® 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 Qil 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.®

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.”

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.% 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.®

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.?® 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 Qil 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 resuited
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 Oi}, Associated Oil, Union Oil of California, Shell
Qil, 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.! In California the first to make such investments were Union,
Associated Qil, 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 Erdol (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.'? (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.’® 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 Qil 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%.!* 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.!® By 1929, therefore, only 18.9% of refinery products were
still sold through independent wholesalers.'® 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
petroleumn 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 turn would distribute the products of the company
supplying the equipment. ”” 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.® 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.!®

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 nising tariffs, and partly because of the reduced costs of shipping
crude oil.?° 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 Qil—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.?' 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.2? (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.?

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. %

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 I1.

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.)®® 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.”” 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.”” 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.”’?® 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.?® 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 Oil). 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.® 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.® 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.?* Some firns moved more quickly and
aggressively into new products, such as lubricants for automobiles and fuel oil
for home heating.® 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%.* 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 of Jersey 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 modern 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.® 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.”%

During the 1920s jersey 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. 3

Such investment in research brought improvements in product and process.
Until World War 1I 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.

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 Qil 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.® 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.*® 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 Il 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 1I, 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 1948.4' 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 Qil companies, nor at the newer Texaco, Union
of California, and Richfield enterprises.*? 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 modern 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.*® 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.** 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. **

In 1902, however, the new president of United States Rubber, Samuel P.
Colt, began to transform the company into a centrally administered, integrated
enterprise by making extensive investments in production, distribution, and
management.*® In 1905 he directed his company’s takeover of the Rubber
Goods Manufacturing Company and reorganized the acquisition along similar
lines. Inresponse 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.*” 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.*® 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.*® 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%.5° 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. !

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. 2 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.% 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.? 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.®® By World War I, 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 1940.5¢

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. 5’

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. *®

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.®® But these two remained the only companies in the global
oligopoly to adopt a strategy of production diversification before World War 11
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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.® 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. 81

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. %
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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.1-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 modern 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. 5

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. Pitcaim 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.

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. %

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. %

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.®” 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.® 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%.%°

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 smailer 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



The United States: Competitive Managerial Capitalism 116

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
Ilinois 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, ™

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 L. 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 Internationale pour
la Fabrication Mechanique de Verre, which by 1929 was operating plants in
France, Germany, Italy, and Spain, as well as Belgium.” 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.” 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,
St. 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%.7

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.”™

Although the two first movers in the modern 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.” 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.”®

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.”” 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.

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.”

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.”®® As the postwar period
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opened, the functions of the corporate office were reshaped to give 3M a
full-ledged muitidivisional 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 formative 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.® 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.

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.®

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).® 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.?

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.% 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 modern 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.®” 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.1-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.?® 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).®

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.*® 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.®® 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 Francais, begun
in North Carolina in 1912, which was purchased by Alcoa in 1915. World War 1
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.

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 NONFERRGUS 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.®? 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-
Iytic 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.®

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. %

They were Anaconda Copper; Phelps Dodge; American Smeiting & 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 1. 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 play a 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.*® 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.%”

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,
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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 Metaligesellschaft 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,*®

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.®® 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 Société de Nickel.

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 miming 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. 1!

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. 12

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 modern transportation systems, modern 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.1% 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.'®* 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 Hlinois 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 & Laughiin 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.'%® The smaller pioneers—Cambria Iron, Lack-
awanna Steel, Cleveland Rolling Mill, Inland Steel, Bethiehem 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.!% 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 turn 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. 17

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. 208
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.'®®

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."® 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.!*? In 1898 several of these asso-
ciations also transformed themselves into industry-wide holding companies.
These inciuded 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. '3

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. J. 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 buy out 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. '1*

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.13 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 protégé 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 protégé, 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
and 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 J. Olcott, who was also
responsible for the transportation companies that moved the ores to the mills.
Marketing was reorganized so that the Camegie 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. 1

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 m 1902 to eight million tons in 1906.!Y7 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 senmor 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. 18

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.!® 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. ”*20

By the summer of 1904, Corey and Dickson were bitterly protesting this
policy that so violated the Carnegie experience and the logic of modern 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.!?!

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.”1??

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. 1?3
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 [ made this growth possible.?* 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 [ 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. 12°

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.!?® 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 [ 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).1%?

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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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, Cascbook in American Business History (New
York, 1939), p. 612.

glant, 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 firm, thus helping the Corporation to
maintain market share and meet the challenge of rising demand during World
War I1.'*° 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 intermediaries. 3
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 L3 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. 12

With one exception, 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 turn-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 differentiates 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. ** 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 J. 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.'* 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 11 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. 1% 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 Qil (the
Pews); Gulf Qil (Wiliam Mellon); plate glass (the Pitcairns); flat glass (the
Libbeys and Owens); abrasives (the Nortons); copper (the Guggenheims,
Dodges, and Jameses); 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 modern 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
I. 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 L

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 in organizational structure), productivity, profit, and
growth. During the interwar years they accounted for just over half of the 200
largest industrial enterprises—101 in 1917 and 114 in 1948 (Table 6).

Within each of these three dynamic industries the pattern of continued 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 modern 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.1-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
fotal selling expenses of all (in relation to dollar sales), had relatively small
advertising budgets.!

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 layouts
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.? 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), modern 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.? 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 New Jersey 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 Corn
Products Refining.*

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 Qil, 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.® 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.®

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.” 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.® 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 i 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.®

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 Qil 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
Qil 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.!' 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.

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. ** 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%.'> 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, Nestlé. In
1900 Nestlé had built a plant at Fulton, New York. As part of the arrangements
of the 1905 merger, Nestlé 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, Nestlé 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%, Nestlé’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%. Nestlé 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).1”

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, Corn 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. 8

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.*

Number of cases

Industry 19001913 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.”®

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.?’ 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
Unclassitied 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."

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

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.?? Sherwin-Williams had hired its first chemist, another
M.L.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.? 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 mitial 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 Corn Products Refining—began well before World
War 1 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 Corn 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 Corn 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, Comn
Products formed a joint venture (with a leading chemical enterprise, Commer-
cial Solvents), which assumed responsibility for all production and marketing.*

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 Corn 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.?
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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.? 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 Corn 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.?7

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 1911.2% 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 I1.

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 difficuit 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.?

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.™® 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 mitially 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 1I following the development of sulfa, penicillin, and other antibiotics.
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. %

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 resuited 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-O, 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, ¥

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.”** 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 consumer 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 turn, 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 mnvestments 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 Schlitz, 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-
portation 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.® 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.3®

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. %’

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 I, 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. 3

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 organizations for fertilizer and leather, and they formed smaller organi-
zations to distribute glue, maternials 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.®® 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.*® 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
heing, 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.*! 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
commuodities, 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 Corn 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 modern 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 modern 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 mn 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.1-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.*

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.* 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.*® 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
turn-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. 1. 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 preducts, 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.*” 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
coalHar intermediates such as benzene and toluene; and Du Pont had started
to make artificial leather (nitrocellulose-coated fabric) and celluloid products.?®

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. 4

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
techniques 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. %
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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.>! 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.5?

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.?® 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.> 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.5®

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.® By 1914 at least two major
German firms chemically producing pharmaceutical products, E. Merck and von
Heyden, had plants in the United States.®” 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 1
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Monsanto remained dependent on the German firms for intermediates and plant
equipment.#

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 [, 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.* 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.®

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. !

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. ’%? 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.”® 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. %

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.® This strategy had permitted the company to turn
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.®

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.®”

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. %

Dow Chemical’'s ever-widening line of products was based on salt chemistry,
which took the company into dyes and medicinal drugs and also led it to expand
its lines of chlorine, 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.®

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.™

DIVERSIFICATION THROUGH MERGER

Growth by merger remained relatively rare among makers of industrial chem-
icals. The ndustry’s two major mergers after the turn-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 turn-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 dyve 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 1I, 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.”

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-O-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.™

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 aicohol, 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 1948.7 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 1948.7*

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.”

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 Il 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.” 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.”7?
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 German 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 firms, 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.” 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). ™ Given this stiff competition,
the director of corporate research and the research chief of the Dyestuffs
Department agreed that their research unit should ook for “new opportunities
in organic chemistry,” preferably those that permitted the exploitation of the
economies of scale as well as scope.®

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 Qil (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.®

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 turn to the discovery
of Teflon (polytetrafiuoroethylene), 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.® 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.%

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 1, 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.3* 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.®

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 intermediaries 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 formed its American sub-
sidiary to produce fibers through a different (cellulose-acetate) process. It was
followed by Italians and Germans 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. After 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 firm became a major player in the new industry.%6

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. &

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.®® 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.® 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.%°

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 industral 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. After 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.®

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
Pathé 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.*?

The activities of these other Du Pont departments were 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, Corn Products, and Quaker
Qats.
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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 turn, 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 IL. 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 aimost
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 Il 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 dominate the market for one specific new product for an extended
period of time. The new competition from outside the industry, in turn, 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 Il 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 top two hundred enterprises (Appendixes A.1-A.3).% 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.



+ SIX -

Expanding Organizational Capabilities:
Investment Abroad and Product Diversification
in Machinery

This collective history of the modern 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.! 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.? 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 commercialization 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.1-A.4).

THE PLAYERS SELECTED

The mass producers of sewing, office, and agricultural machinery (Appendixes
A.1-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.® 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
National 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.*

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.® 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.®

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. 1. 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
turn added harvesters and reapers to their lines, thus using their marketing
organizations more fully.”

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 & Wilcox, 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. ? 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 turn 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,® and Niles-Bemet-Pond, brought
together only two or three major companies. 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.!® 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.!! 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-
tres 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 turn 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.!2 (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 not
build plants abroad, but relied instead on their strong marketing organizations
to continue to dominate the European market. *

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 annuaily 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 outermost Siberia.!* 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. "

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, uniike 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 [, 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.®

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.!”

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.

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 agricuitural 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. *®

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 1