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1

The Science and Public Ethics of Neuro-Chimeric Animals and Human-Brain Organoids

In one of the most successful films of 1968, moviegoers saw Charlton Heston star as an astronaut who travels to a strange planet,1 where he encounters a species of intelligent talking apes who dominate the mute and primitive humans who share the planet. Surely this movie was popular at least partly because of the acting and the story, but Planet of the Apes was also, in its time, the latest example of our society’s fascination with animals having human qualities, which I will call human-animal chimeras. This fascination has been with us for thousands of years.

The term chimera comes from ancient mythology and refers to the mixing of any two or more diverse animals. The original mythological chimera was a mix of lion, bird, and snake. But the category of chimera in mythology also includes human-animal mixes such as sphinxes (half human, half lion), centaurs (half human, half horse), satyrs (half human, half goat), minotaurs (half human, half bull), and sirens (half human, half sea monster).2

Contemporary culture has produced an enormous number of an even more specific type of chimera—that is, an animal who thinks and acts like a human, like those on Planet of the Apes. If the movie’s apes had had human stomachs nobody would have cared, but neuro-chimeras (NCs) mix in the human brain, which is considered by many to be what makes us human.

In popular culture, NCs are not necessarily evil. An older generation will remember the 1960s TV show about the talking horse Mr. Ed, whose speech could only be heard by his human friend Wilbur. And cartoons are filled with animals that act like humans: Mickey Mouse, Daffy Duck, Bugs Bunny, Stuart Little, and many more.

The fascination with the Planet of the Apes is just the latest installment of a long story. If that movie had concerned standard apes, it would obviously not have had the same sensational impact. Chimeras, by contrast, have cultural power and provoke fascination. In Robert Klitzman’s summary: “the long history of such images across multiple, disparate cultures suggests how humans have long seen the boundaries between species as fluid, but in differing ways, as either good or bad—as gods or monsters—in both cases as special and possessing power.”3

I am usually loath to use the term “impossible” when it comes to scientific developments, but an animal body that thinks and speaks exactly like a human, such as Mr. Ed or Bugs Bunny, will probably always be impossible. These fictional entities would need a human brain, and we are only one tiny step down the path to Mr. Ed.

In this book one of my foci will be human-animal NCs, which are animals with some human brain tissue. While we do not know how Mr. Ed came into being, presumably he is an NC, because he thinks and speaks like a human, albeit trapped in a horse body that limits his human-like abilities. While Mr. Ed was fascinating and entertaining, an actual Mr. Ed would be unsettling and intensely controversial.

Let me turn to another trope from popular culture: the brain in the vat. The poster for the 1962 B-movie The Brain That Wouldn’t Die shows a woman’s head and a brain in a large vat, with wires running between the head and the vessel, and the words “Alive . . . Without a body . . . Fed by an unspeakable horror from hell!”4 In the more contemporary movie The Matrix, computers have enslaved human bodies, having plugged their brains into a simulation where these brains all think that they are having normal human lives even as they actually remain immobile in a vat.5 While the brain in the vat, unlike the chimeras, has not been a source of centuries-long fascination, it reflects a host of longtime cultural distinctions, such as the mind-body problem, the limitations of human perception, and the horror of perceiving social life without being able to engage in it.

There are reasons why the talking apes and the brain in the vat sell movie tickets. They touch on the deepest questions of human existence, and their stories allow us to work out these deep questions without completing a PhD in the philosophy of mind. But they also permit the viewer to walk out of the theater without a sense of looming disaster, because they are just stories, right?

Is the Fictional Becoming Real?

What happens when human-animal NCs and disembodied brains in a vat stop being quite so fictional? We have been on the path of nonneural chimeras for centuries, depending on which historical claims you believe and what you include in that category. For example, taking a part of an animal and putting it in a human, or xenotransplantation, results in a type of human-animal mix. It has been claimed that a bone from a dog was put into a human in 1501, producing the first known (non-neural) human-animal chimera. In 1667 a man was infused with lamb’s blood. In the following centuries doctors would continue to attempt similar feats, without much success.6

To turn to the modern era, in the early 1960s various Americans experimentally received organs from baboons and rhesus monkeys, though even the most successful transplants resulted in patients surviving only a few months. In 1984 a highly publicized transplant of a baboon heart into a baby named Fae failed; according to one historical summary, “Most of the hopes put on xenotransplantation died with Baby Fae.”7

Nevertheless, the invention of better immunosuppressive drugs, and the creation of genetically modified animals whose organs are more compatible with humans, led to further attempts. In 1992 the first transgenic pig, with genetically engineered DNA, was born, and the success would lead to the widespread use of pig organs in humans.8 Today, implanting heart valves from both pigs and cows is standard medical practice, and scientists continue working on genetically modifying pigs to make their organs more compatible with humans.9 Other nonneural chimeras include rodents whose immune systems have been altered to more closely resemble the human immune system.10

Since blood, livers, and the immune system do not raise foundational questions about humanity, I will put these human-animal combinations aside for the rest of this book. Our concern here will instead be the brain. In modern times it is the brain that is seen as the core of what makes us different from other life-forms and the seat of the self. With brain death as the legal standard for being dead, the brain is also how we decide which human bodies live or die.

We should naturally ask why scientists are doing this research. Over the past few hundred years, the scientific motive has largely been to save lives by replacing dysfunctional human parts with functional animal parts. But the new research on NCs and brains in a vat has a slightly different motivation, which is to create experimental animal models for studying human neurological disease.

Since we cannot experiment on actual live human brains because they are residing in live humans, alternative experimental models are needed. The brains of lab mice are quite different from those of humans, so these experiments do not tell us as much about human neurological disease as we would like. There is an inherent tension in employing such human-brain substitutes: the more they resemble human brains, the more useful they are for human research, but also the more ethical issues are raised.

Development of Human-Brain Organoids

To better understand these new technologies, let us start with the brain in the vat: that is, a human brain organoid, or HBO. An HBO is a three-dimensional aggregation of human neural cells grown from pluripotent stem cells. A stem cell is a cell that makes other cells, and a pluripotent stem cell can be used to make a range of specific cell types.

Scientists have successfully grown cells that make up one small part of a brain (not an entire brain) to produce a clump of tissue about 4 mm across that can be kept alive in a dish. And researchers can now take HBOs of different parts of the brain and coax them into fusing to become “assembloids.” Importantly, these entities are kept in a petri dish except when they are placed in an animal brain (see below). The concern of ethicists and scientists about HBOs in a dish is that they could achieve a modicum of consciousness (about which much more below). Philosophers would say that an entity cannot have higher-level consciousness without experiences; thus, with no way of interacting with the world, HBOs will remain lumps of tissue.11 However, HBOs representing tissue from different parts of the human brain have recently been connected, and, in a 2017 article, scientists reporting an experiment on HBOs with retinal cells found that a burst of electrical activity followed from shining light on the HBOs.12 Scientists have also had success in growing optic components of the brain.13 In 2019, researchers found that the electroencephalogram activity of an HBO resembles the activity seen in 25- to 39-week-old premature infants.14 This all has researchers wondering whether HBOs might be more capable of acquiring abilities than previously assumed.

One of the primary HBO researchers has created a small spider-like robot whose movement is stimulated by the electrical activity of the HBO, and he recently announced that he is working on “closing the loop” so that the perceptions of the robot will be fed back to the HBO. Another scientist, working in conjunction with Microsoft Corporation to improve machine learning, has said he is pursuing the problem of connecting the “wetware” of the HBO to the “hardware” of a computer to make a more efficient computer.15 Perhaps it is not too far-fetched to predict that within ten years an HBO in a dish could be having rudimentary experiences.

This research has received a lot of media attention, partly because there had not previously been any research like it. Of course, scientists have been growing human tissue from stem cells for quite some time, and the HBO techniques have built on that research. But culturally the brain is something altogether different from a liver or even a heart. The headlines suggest the potential explosiveness of the continuing experimental progress. A headline from Scientific American, “Lab-Grown ‘Mini-Brains’ Can Now Mimic the Neural Activity of a Preterm Infant,”16 evokes the image of a baby trapped in a petri dish. So we can see why attention has been focused on HBOs.

Development of Human-Animal Neuro-Chimeras

Scientists’ ability to create human-animal NCs has recently increased markedly. The first technology that implied the possibility of a NC was “human-to-animal embryonic chimeras,” produced by putting human neural stem cells into the brain of a developing monkey and putting human genetic material into rabbit eggs.17 A 2005 report of the National Research Council and the Institute of Medicine urged restraint on developing these and similar NCs, stating that “perhaps no organ that could be exposed to [human embryonic stem cells] raises more sensitive questions than the animal brain, whose biochemistry or architecture might be affected by the presence of human cells.”18

Scientists have since implanted human glial cells into mice, who then—not to get too ahead of myself—performed better on learning tests.19 In 2018 HBOs were first implanted into the brains of adult mice to create a NC, combining the two technologies under examination in this book.20 In an experiment reported in the fall of 2022, scientists made striking progress in both HBO and NC research by implanting HBOs in the brains of two- to three-day-old rats.21 While HBOs in a dish are not vascularized, and thus the middle of the HBO cannot receive oxygen and nutrients, limiting its growth, an HBO in a rat becomes part of the rat’s circulatory system and thus can grow larger. In the 2022 experiment, each cell in the organoid grew six times longer than it would have grown in a dish, and the cells became about as active as neurons in human brains.22 This seemed to solve the problem that HBOs in a dish would always be small and limited, in that the rat could become the vat that allowed the HBO to grow to a more human level. Another problem with the HBO in the dish is that brain neurons develop with experiences, and it is hard to have experiences in a dish—but as the rat has experiences, its HBO becomes more developed and human-like.

What the experiment showed about brain integration, and thus about the development of NCs, is even more morally relevant than what it showed about HBOs. The experiment suggested a true mix of human and rat brain, instead of an HBO simply residing, unintegrated, in the vat of the rat brain. When implanted, the HBOs spontaneously wired themselves with even distant parts of the rat brain. The human component also reacted to stimulation of the rat’s whiskers, and even directed rat behavior, with the organoids “apparently sending messages to the reward-seeking regions of the rats’ brains.” Unlike in the earlier experiments, however, these rats did not become any smarter.23

The New York Times report of the research quotes a scientist assuring us that the rats are still rats and are not human. But, the writer notes, “that might not hold true if scientists were to put human organoids in a close relative of humans like a monkey or a chimpanzee.” The author of the study pointed out to the reporter that the similarity between primates and humans might allow the organoids to grow larger and take on a larger role in the animal’s mental processes, but added that “it’s not something that we would do, or would encourage doing.”24 But while this particular researcher would not do such research, we can be confident that the ability to make a monkey brain more like a human one will attract other researchers trying to relieve the suffering from human brain diseases.

A second method of creating an NC occurs much earlier in the life of the animal: putting human embryonic stem cells into animal blastocysts (advanced-stage embryos), resulting in an animal with some human cells. While this has not yet been done with brain cells, recent research has made such experiments more possible.25 For example, by means of a technique called blastocyst complementation, a pig blastocyst could be modified to open a developmental niche that would otherwise have developed into a pig pancreas. Human stem cells could be placed into that niche, and the resulting pancreas in the pig would be like a human pancreas.26

In 2018 researchers first conducted neural blastocyst complementation, taking the developmental niche that would have developed a mouse brain and replacing it with stem cells from another type of mouse.27 This opens the door for future experiments in which a mouse could develop with human brain tissue.

Scientists have begun research on nonhuman primate NCs using monkeys. This research is motivated by the familiar problem with using rodents for human research, which is that rodents diverged from humans in evolution so many millions of years ago that we humans are really not like lab rats, particularly in our brains.28 This frustration is exemplified by the common quip by scientists that it is a great time to be a mouse with Alzheimer’s, since so many drugs have been shown to be efficacious on Alzheimer’s in mice even though they do not end up working in humans. By contrast, nonhuman primates have not only greater genetic similarity to humans but also more similar skull size and gestation time than other mammals, and their bodily form also means that they could have more humanlike experiences.

In 2021 scientists in China announced that they had successfully added human cells to monkey blastocysts and that these human cells had survived far into development.29 Though these were not specifically neural cells, this research produced the proof of concept that it is possible to create monkey-human chimeras by merging cells in a blastocyst.

A third method of creating an NC is engineering a human-animal transgenic hybrid through genetic modification. For decades researchers have been producing “humanized mice,” mice genetically modified to have human qualities.30 Even NCs have been created, such as mice genetically engineered to have Alzheimer’s disease and monkeys with human autism.31 In 2019 scientists put a human gene that is thought to affect intelligence into a monkey genome, and the altered monkeys were reported to be smarter than comparable unaltered monkeys.32 Scientists are pressing forward with developing transgenic hybrid nonhuman primate models for human neurological disease.33

These experiments have been deeply controversial. Again, a few headlines will make the point. “Chinese Scientists Have Put Human Brain Genes in Monkeys—and Yes, They May Be Smarter” was the title of an article in one science magazine.34 “The Smart Mouse with the Half-Human Brain” was a headline in The New Scientist.35

To make my point about how controversial these technologies will be, I would request that you describe HBOs and NCs to someone in your home and ask what they think about them. I predict you will hear expressions of both shock and disgust that such research exists (of which more below). We can expect this research to become increasingly controversial as the public finds out more about it.

From this point forward I will not focus on the details of how NCs and HBOs are created, because the exact method lacks moral valence. The central question at this point is: Should this research continue? The answer will depend upon our ethics.

What Should We Do?

Whose ethics get to shape public policy regarding biomedical technology? Before roughly the 1960s in the United States, the answer would have been simple: scientists’ ethics. But since the 1960s the answer has changed, and it is now, at least officially: the public’s ethics. The reader will then ask how—in a morally and religiously pluralistic society, where even summarizing the ethics of all the citizens would be extremely difficult—it is possible to allow the public’s ethics to decide such policy, even assuming that the regular public had the time to stay up to date on these technologies.

In order to determine the public’s ethical stance, the tradition has been to use a group of experts who ostensibly represent the public’s views to mediate between the public and policy makers. At present, elected officials and the officials they appoint ultimately make policy decisions on these issues; however, critically, the ethical choices considered to be legitimate are filtered, discarded, or promoted by the experts before policy makers rule on an issue. This filtering of possible legitimate ethical stances very powerfully influences what policy is made, and ultimately what technologies are pursued. In the United States, this structuring occurs in “public-policy bioethical debate”—that is, the debate about the ethics of the technology engaged in among elite experts, essentially all of whom have doctoral degrees, making recommendations about what an ethical policy should be. Such debate occurs largely in specially created commissions, conferences, and academic publications.36

When the public-policy bioethical debate began in the 1960s and 1970s, a broader range of elites was involved. Of those previously involved, those currently absent include, most notably, the pluralistic theologians, who spoke a secular language in public and were focused on the deeper implications of technologies. Today the debate is instead dominated by scientists and bioethicists.

The profession of bioethics is like philosophy in that it makes normative claims, but it is distinct from philosophy in the types of arguments it makes.37 A typical debate occurs when a new and controversial technology arrives on the scene, and a group of scientists and bioethicists (with scattered others) is convened to ascertain what the ethical policy should be. They start with the public-policy bioethical debate, which is published in academic journals. They write reports, which scientific agencies use to set policy and practicing scientists generally follow voluntarily. On the topics of HBOs and NCs, there have been National Institutes of Health committees, committees of scientific associations, and committees of the National Academies of Sciences, Engineering, and Medicine.38

The scientists and the bioethicists generally agree on the values and goals that should drive the ethics of technologies. To understand the ethical policies about HBOs and NCs that have already been recommended—and to some extent enacted—we must understand the values advanced by both groups in these debates.

Before making a statement about these two groups, I need to say that this book is based in sociology, which means that it will be making generalizations. When a sociologist says that “people in Alabama are more conservative than people in California,” he or she simply means that on average Alabamans are more conservative than Californians. Similarly, when a sociologist refers to the opinion of “scientists,” he or she means the average or dominant scientists. No group is monolithic.

That said, the bioethicists and scientists advocate for the use of only a few purportedly universal goals or values: autonomy (freedom), beneficence (doing good), non-maleficence (avoiding harm), and justice (equal treatment).39 To oversimplify: If a technology does not harm but helps, if people are free to use or not use it, and if it is equally available to all—then it is morally acceptable. In contrast, scholars who do not participate in the public-policy bioethical debate are often using other values. The bioethical debate about HBOs and NCs that is currently engaged in for guiding policy is focused only on the value of non-maleficence. Beneficence is assumed to be advanced in medical research, while justice and autonomy are only relevant for persons as opposed to animals. The question in the present debate is: Is HBO technology harmful for the HBO, and is the inclusion of human tissue in an animal harmful for the NC?

I do not think bioethicists and scientists are being nefarious in limiting the values under consideration. In many cases, this limited set of values comprises the only ones that these experts truly believe in. In other cases, the experts believe that, in a liberal democratic society, only nearly consensual imperatives such as “Don’t harm people” can be imposed. My point is that these are actually not the only values important to the public.

Public Input to the Public-Policy Bioethical Debate

From the end of the twentieth century, the academic experts in the public-policy bioethical debate have recognized that they have a legitimacy problem. On what grounds should this unusual group of citizens—all of whom have PhDs—get to structure government policy? They are not elected, and they are not representative of the general public. There has been a slowly growing recognition that, since the debate provides input to public policy, it should therefore promote not simply the values of scientists and bioethicists but more broadly the values of the public. This is not simply for general democratic reasons but also because most of this research is paid for by the public.

In recognition of this problem, bioethicists and scientists now regularly call for the input of the public’s ethics into policy deliberation through public-engagement exercises. Each of the aforementioned bioethics reports has a passage at the end calling for such engagement. However, such exercises do not actually influence policy, since they lack “teeth.” According to one interpretation from prominent science-communication scholars, they simply give the appearance that the public’s values are being followed.40 Moreover, despite the ubiquitous call for such public-engagement exercises, they never seem to happen, leaving the expert ethics of the bioethicists and scientists to continue setting the agenda.

I have elsewhere proposed a solution to this problem, which is that the values of the public should serve as the raw material from which bioethicists can derive more detailed ethical recommendations.41 The values of the public on a particular issue would be described by social science. It is in that spirit that this book will proceed, contrasting the public’s views with those of the bioethicists and scientists who dominate the public-policy bioethical debate.

Defining the Human

To understand the difference between the public’s ethics regarding HBOs and NCs and those of the bioethicists and scientists, we have to briefly delve into an admittedly abstract concept that is almost never explicitly discussed in these debates. This concept is the definition of the human, and we have to explicitly raise it because the public-policy bioethical debate presumes that the definition used by bioethicists and scientists is an undebatable fact. HBOs and NCs are controversial because of their connection to actual humans, so it should not surprise us that one’s perspective on these technologies is dependent on what a human actually is. The “avoiding harm” value that is most prominent in the debate applies centrally to humans (and, to a lesser extent, to animals with more human-like capacities).

Among academics in the Western intellectual tradition, there are three prominent definitions of the human, also called “anthropologies”: the theological, the philosophical, and the biological.42 These definitions can be based on the physical form of the human, the moral status of the physical form, or both, and they typically contrast humans with other animals.

Theological Anthropology

Among the various theological anthropologies, I focus on the Christian anthropology, because Christian beliefs, unlike those of other religions, have historically influenced the public culture and law in the United States, even for nonreligious people. (Due to Christianity’s emergence from Judaism, the Christian anthropology is very similar to the Jewish version.) Christianity is also by far the largest religious tradition in the United States, and, as I will describe below, it is likely the source of the greatest variation in the public’s views. More pragmatically, when I later turn to obtaining the views of the public, it will be evident that non-Christian U.S. religious groups are too small to make claims about using the methods employed in this book.

For the Christian theological anthropology, the central idea is that humans are defined by being made in the image of God. The account of human origins in the book of Genesis (1:26-28) reads: “Then God said, ‘Let us make man in our image, after our likeness; and let them have dominion over the fish of the sea, and over the birds of the air, and over the cattle, and over all the earth, and over every creeping thing that creeps upon the earth.’ So God created man in his own image, in the image of God he created him; male and female he created them” (Revised Standard Version). Note that this critical biblical passage not only gives the definition of a human but also more broadly includes a description of the human relationship to animals and nature, which I will discuss below.

There are undoubtedly many thousands of pages of academic theological texts devoted to what exactly the image of God is, but it is not the case that a Christian theologian identifies physical humans by using a checklist of attributes of God. Rather, to identify a physical “human,” the Christian anthropology relies upon the pre-DNA biological definition of a human, in which humans are those born from other humans (of which more below). In the very traditional version, humans are the descendants of Adam and Eve, the first two humans.

The first component of this anthropology is that humans are not limited to physical form, but also have a “soul.” When creating each human, one by one, God gives them each a soul. This soul is, for the academic theologians, essentially communicative—it is how a human relates to other humans and to the divine.43 Traditionally, this soul can separate from the body and will travel to heaven (or hell) after death. Thus, humans are not just material; they are also spiritual beings. This is the one anthropology that is not materialist, maintaining that there are true features of the world beyond atoms, electricity, and other phenomena that can ultimately be explained with physics.

This anthropology defines not only physical form but moral status as well. First, physical humans are not animals, which were created separately by God, with humans as their stewards. This anthropology has traditionally emphasized that humans are special compared to other animals, as it is only humans who are made in God’s image and only humans who communicate with God. In this view, each human is individually ensouled by God, often described as occurring at fertilization.

Of course, perspectives on the moral status of humans compared to animals are not uniform. Protestants typically make a categorical distinction between human and nonhuman animals. One evangelical scholar writes that “Evangelicalism is influenced by long held Christian and social traditions which emphasize a categorical distinction between humans and animals: imago dei that sets humanity apart from the rest of creation; whereby humans are given dispensation to use animals under God.” Many Conservative Jewish scholars agree, with one scholar writing that there is “admiration for each of the various species God has made, with no hierarchy of value among them—except for humans, who are, according to Genesis (1:27; 5:1; 9:6), uniquely created in the image of God. This special status permits us to use animals for our purposes.”44

Catholicism is a bit more ambiguous, as exemplified by St. Francis of Assisi and the blessing of the animals that is widely conducted in Catholic churches today. Many contemporary Catholic theologians want to at least lessen the distinction between human and nonhuman animals by saying that both bear the image of God. In this account, humans and animals are still distinct, but animals are not solely for human use. Nonhuman animals were created by God (on the same day, in the Genesis account), and each animal has its own telos that must be respected. As two theologians write: “God created animals “good,” period, to flourish in their own right as the good kinds of things that they are.”45 We then cannot think of animals as tools for human use.

The second moral status component of this anthropology is between humans. To return to the Christian consensus: since each human was created individually by God, and communicates with God, all humans have equal value—an ethic that adherents of this anthropology have obviously not always upheld. It then emphasizes that being made in the Image—and thus being human—is not dependent upon any capacities of the human. One classic explanation is that humans have “alien dignity,” because their dignity does not come from any capacity they possess but rather from God.46 This explains the tendency for Christians to less readily accept that biologically human entities that lack certain capacities, like fetuses or the comatose, can be destroyed.

The theological anthropology is then both biological (a definition of the physical difference between humans and animals) and moral: all humans are to be treated as equals without regard to capacities and are in a superior position to all animals. This definition of the human, while more abstract than the other anthropologies, has had enormous influence in the West, such as being the origin of secular human rights,47 and is widely held by Americans.48

Philosophical Anthropology

The philosophical anthropology ignores the physical form of the entity and the distinction between humans and animals while focusing on moral status. It does not talk about the human, but about persons. According to Peter Singer, its best-known proponent, “the concept of a person is distinct from that of a member of the species Homo sapiens, and . . . it is personhood, not species membership, that is most significant in determining when it is wrong to end a life.”49

Personhood is the moral status an entity reaches if it has enough valued capacities. There is rough agreement about at least the most basic capacities required for personhood. In one list of 17 capacities, highlights include “possesses consciousness,” “can experience pleasure and pain,” “has thoughts,” “has preferences,” “is capable of rational deliberation,” and “has a sense of time.”50 For Peter Singer, personhood requires being, “at minimum, a being with some level of self-awareness.”51

Using this anthropology, human fetuses and those in permanent vegetative states are not persons because they lack important capacities, and there is thus no prohibition on ending their lives. Chimpanzees and some other nonhuman animals, on the other hand, are often thought to have the capacities required for personhood and therefore should be treated accordingly.

The philosophical anthropology is interwoven with a wide range of bioethical policies. For example, a living will contains a list of capacities in whose absence the person does not want to be kept alive. All regulations concerning the treatment of animals are loosely based on this anthropology, within which, for example, you can do anything you want to ants, which have no valued capacities, but cannot experiment on chimpanzees, who have many of the valued capacities. The critical question is how many valued capacities a life-form has.

Biological Anthropology

The biological anthropology is resolutely materialist, with no conception of soul or spirit. It has classically been concerned only with physical form—with distinguishing the human species from other animals. Ernst Mayr’s classic “biological species concept” holds that a species is defined by reproductive isolation: if two entities cannot breed, they are from separate species. If we start with those who are consensually considered humans, then any entity that can breed with those people would also be human. Since chimps cannot breed with humans, they are not human. A related classic definition, the “evolutionary species concept,” emphasizes continuity: “a species is a single lineage of ancestral descendant populations of organisms which maintains its identity from other such lineages, and which has its own evolutionary tendencies and historical fate.”52 That is, humans are those born from humans, which is akin to the biological components of the theological anthropology.

However, these anthropologies are no longer dominant among biologists. As Jason Scott Robert and Françoise Baylis write, “As against what was once commonly presumed, there would appear to be no such thing as fixed species identities” for biologists. Post-DNA biology has emphasized the evolutionary idea that humans are not distinct but are on the same continuum with other animals. One critic has assembled statements from influential biologists to this effect: “Humans are more like worms than we ever imagined,” “The worm represents a very simple human,” “In essence, we are nothing but a big fly,” “We share 99 percent of our genes with mice, and we even have the genes that could make a tail,” “We humans appear as only slightly remodeled chimpanzee-like apes,” and so on.53

While in principle the biological anthropology makes no moral status claims, and it is part of the ideology of science to be morally neutral, the species-continuum view of physical form coincides nearly perfectly with the philosophical anthropology. The ranking of capacities that are critical to the philosophical anthropology map onto evolutionary differences, and therefore the evolutionary continuum (microbes to insects to mammals to humans) very closely coincides with the valued-capacities continuum. It is the biological forms of life most evolutionarily distant from humans that have the least-valued capacities, and those evolutionarily closest (chimpanzees) that have the most-valued capacities.

Becoming Human through Capacities?

Armed with these definitions of the human, we can now properly describe the public-policy bioethical debate about HBOs and NCs that is dominated by bioethicists and scientists. This debate largely assumes the philosophical anthropology and is concerned with whether HBOs or NCs could obtain the requisite capacities to “become human.” Of course, no one in the mainstream debate thinks that an NC mouse or an HBO could become a physical or biological human; however, the biological distinction between species is not relevant for those using the philosophical anthropology. Since developing enough valued capacities to qualify for full personhood—to be morally treated like other humans—is unlikely, another question becomes whether the entity has enough valued traits to be treated like we treat more advanced animals.

The base capacity discussed in this debate is “consciousness” or “sentience,” as well as the related concept of “cognitive ability.”54 Henry Greely is the most prominent bioethicist examining NCs and HBOs, and his work reflects the anthropological assumptions among bioethicists in the bioethical debate. Greely is concerned with the “humanization” of NCs, and he defines humanization as having “some human cognitive abilities”—a topic he marks as the most significant part of the debate.55 Greely similarly writes of HBOs: “If it looks like a human brain and acts like a human brain, at what point do we have to treat it like a human brain—or a human being?”56 In other anthropologies, by contrast (as I will discuss below), a disembodied brain would never be considered a human being.

A section of another paper from Greely is titled “Conferring Humanity on Mice,” which suggests that mice could obtain human moral status. Greely and his colleagues set the standard for whether you could “transform a mouse into a man” by whether it was “a creature with some aspects of human consciousness or some distinctively human cognitive abilities.”57 This anthropology is not only used by Greely. H. Isaac Chen and colleagues write that “One of the primary concerns centers on the possibility that animals transplanted with human brain organoids would become more ‘human.’ ” Their ethical concerns about HBOs are due to HBOs’ being “increasingly similar to the human brain, the source of the higher-order cognitive capacities that are most often equated with being human.”58

The assumption that consciousness is the primary moral consideration is also evident in the work of the bioethics commissions dedicated to this topic. The National Academies Committee assigned to study HBOs and NCs was given a list of questions to answer. The first question on the list was “How would researchers define or identify enhanced or human awareness in a chimeric animal?” The second was “Do research animals with enhanced capabilities require different treatment compared to typical animal models?” The fifth was “How large or complex would the ex vivo brain organoids need to be to attain enhanced or human awareness?” The ethical concerns of the public, which I describe below, are not mentioned as topics to be considered.59

Media stories also tend to take this perspective and use the philosophical anthropology to compare the capacities of HBOs and NCs with those of born humans, partly because they rely on bioethicists as their experts. For example, the New York Times article reporting on the discovery that brain waves in HBOs resemble those of premature babies is centrally concerned with whether this means that the two entities are effectively the same. In the article, the scientist whose lab made the discovery stated his concern that HBOs could become “conscious,” and neuroscientist Christof Koch worried about a “brain that is capable of sentience and of feeling pain, agony and distress.”60

Similarly, in a news article describing the NC mice that resulted from the insertion of HBOs in their brains, Greely identified a capacity that mice will not achieve, and then states that the important question is “whether you are creating something human-ish that you have to take seriously in terms of according it dignity and respect—and figuring out what that even means.” The term “human-ish” obviously puts a born human and the HBO on the same spectrum of capacities.

Another ethicist quoted in the article asks, “if we give [NCs] human cerebral organoids, what does that do to their intelligence, their level of consciousness, even their species identity?” The journalist describes the problem of NCs as the possibility that “the animals might become too human” due to the human brain components.61 Finally, a Guardian article says that HBOs could “gain consciousness, feel pleasure, pain and distress, and deserve rights of their own.” Since only humans have rights at present, this too emphasizes that the HBOs could “become human.” Greely states that, with enough complexity, “we potentially edge towards the ethical problems of human experimentation,” which assumes that HBOs could obtain the protected status of humans in research.62

In sum, if we follow the public-policy bioethical debate, including the media reports citing experts from this debate, the primary or only reason to be concerned about HBOs and NCs is that if enough capacities are added to them, they could become morally human. Importantly from this perspective, there is nothing inherently wrong with creating an HBO or NC with human-level consciousness if we are prepared to treat it like we treat a human. But an HBO with human-level consciousness could not be kept in the prison of the petri dish, any more than a monkey with human-level consciousness could be confined to a cage. The tension in this research, from this anthropological perspective, is between making these entities enough like humans to be useful for medical research, but not so much like humans that we have to treat them as such, which would obviously preclude experimenting on them in the first place. As Greely notes: “if we make our models ‘too good,’ they may themselves deserve some of the kinds of ethical and legal respect that have limited brain research in human beings.”63

We may wonder why bioethicists and scientists only use the philosophical anthropology to approach this issue, and why they focus on the problem of consciousness. I will largely leave this question about the source of expert knowledge to the side so as to focus on the public’s stance on the issue.64 Other reasons to support or oppose HBOs and NCs that are not incorporated into the bioethical debate will be enumerated below.

Conclusion

HBOs and NCs are developing rapidly. Each development will make the technology more controversial, despite the fact that the technologies are being developed with the most noble of intentions. I have so far described the technology and established that ethical policy must be set. This ethical policy is at present framed by the public-policy bioethical debate, which assumes that the main value at risk is that an entity could be harmed, and the only entity that could be harmed is one that has, at minimum, “consciousness.” I have also established that all agree that the public’s values should influence ethical policy; however, although ethical recommendations are already being issued, nobody has yet tried to determine what the public’s values are on this issue.

In Chapter 2 I turn to examining the public by reporting what existing social-science and humanities scholarship says about the public’s definition of a human and how that would impact its evaluation of entities like NCs and HBOs. In Chapter 3 I begin to report on my empirical research by describing the public’s overall views of these technologies. In Chapter 4 I turn to the heart of the matter: whether and how the public’s views of a human affect its evaluation of these technologies, and how these views differ from the public-policy bioethical debate. HBOs and NCs are instances of the broader category of biotechnology, and subgroups in society are more or less supportive of biotechnology in general. Therefore, in Chapter 5 I examine whether subgroups defined by their orientation toward nature, their attitudes toward scientific authority, and their religion have distinct views of HBOs and NCs. In the concluding Chapter 6, I examine what social-science and humanities scholars think is at stake in the creation of HBOs and NCs and propose ways to mitigate the risks they identify. I focus on the social slippery-slope problem: How do we take advantage of the positives of this research now without beginning the descent toward a dystopia that none of us want?


2

What We Know about the Public’s Views of Humans

There are good reasons why the public-policy bioethical debate advances the value of avoiding harm and embraces the values of the academic philosophical or biological anthropologies.1 But it is important not to assume that the current public-policy bioethical debate reflects how the public itself would actually see an issue—especially when experts are calling for the public to provide input to that debate.

This book will attempt to compare the US public’s views of HBOs and NCs with those expressed in the public-policy bioethical debates. I limit this study to the United States because of methodological limitations and because I lack the required knowledge of other cultures. The methodology I use will allow me to make generalizations about all adult residents of the United States. Additional analyses of some subgroups will help to further develop my points.

In this chapter I examine the humanistic and social-science literature that discusses the public’s view of humanity, but not specifically NCs and HBOs. The existing scholarship will help us interpret what I have found in my own study. I do expect that the public will share the positive reason for engaging in this research, which is the alleviation of human suffering. However, as we will see, existing research suggests that the public’s concerns will be different from those of bioethicists.

The Public’s Definition of a Human

To understand the public’s perspective on HBOs and NCs, we need to understand what the public thinks a human is (an anthropology) and how this differs from the academic definitions in the previous chapter.

A number of years ago I conducted an empirical study of what the US public thinks a human is. Let us start with some basics. The anthropologies of ordinary citizens do not perfectly map onto those of academics.2 Moreover, whereas an ordinary individual may adhere to multiple anthropologies (while often tending toward one or another), academics see anthropologies as mutually exclusive. The public, unlike the academic community, is not rewarded for being logically consistent.3

When the various anthropologies were described in a survey, the one that garnered the most agreement was the theological, followed by the biological and then the philosophical.4 The theological anthropology endorsed by the public was, at the level of detail necessary for this book, more or less the same as the academic version described in the previous chapter. One difference is that the soul was regarded as less like a means of communication than like one’s “essence” or “true self.” For example, it was common for respondents to say that the body is the container of the soul. As one respondent said, “a human is what God gives us to contain, like be a container on the earth, a home for the soul.”5

In the philosophical anthropology used by the public, the particular capacities defining a human tended to be different from those of the bioethicists. The bioethicists tend to cite individualistic capacities like consciousness, rationality, and a sense of time. In contrast, the public tended to focus on more advanced social capacities of the kind that have also been identified by feminist ethicists, such as experiencing feelings, compassion, and the ability to make moral decisions and to communicate with others.6

The biological anthropology conceived by the public does not fit with the evolutionary continuum view of contemporary biology, but does fit tightly with the classic biological species concept and the evolutionary species concept, which emphasize human lineage and distinctiveness from animals. When the public talks about how biology makes us human, their explanations have three components. The first is that a human is an entity with a human body—an entity that looks like a human. The second is that a human is the offspring of two humans. The third is that a human always remains a human.7 Though the public’s definition could be called tautological, requiring a definition of a human to provide a definition of a human, it is probably better thought of as reflecting the older evolutionary species concept, in which humans are those who are in historical continuity with previous humans.

The main overall difference between the views current in the public-policy bioethical debate and those expressed by the public is that the public considers humans to be distinct from animals, which reflects the pervasive influence of the theological anthropology on US culture. Indeed, humans and animals are often not regarded as belonging on the same continuum. Even if the concept of the continuum is conceded, the public sees a sizable gap between animals and humans that makes humans special. This is evident in the survey from that earlier project which asked, “Which statement comes closest to your view about comparing humans to animals?” The possible answers were: “Are humans incomparably special, special, somewhat special, or not special at all compared to animals?” The first two options were selected by 73 percent, while only 10 percent selected “not special at all.” That is, very few people view animals as having close to human-level moral status.8

To summarize, the definitions of a human used by the public emphasize human distinctiveness from animals, both physically and morally. This is reflected in the very prevalent theological anthropology that places humans on a different spectrum from the nonhuman animals, as well as a biological anthropology that emphasizes human biological distinctiveness. To a critic, this means that ordinary citizens believe in “speciesism,” which “entails favoring members of a particular species (usually one’s own) which is selected without naming any objective merits of that biological group.”9 The public’s position could also be called “anthropocentric.”

Moreover, the most commonly relied-on anthropology, the theological, is not materialist but instead assumes that we consist of a separable body and soul. Due to Christianity’s influence on secular culture, the biological anthropology used by the public is similar to the theological anthropology; as we will later see, members of the public tend to implicitly rely on the theological anthropology, but in secular form.10

To get a fuller understanding of the public’s anthropologies, let us see how someone who relies on the theological anthropology regards NCs. From this perspective, and in contrast to the concerns expressed in the public-policy bioethical debate, an HBO or an NC mouse cannot become a human either physically or morally. John D. Loike is a biologist who writes from the Orthodox Jewish perspective, which is similar to the Christian perspective. He concisely describes a view that I think most closely represents the majority view of the public. He writes that while secular bioethicists use “capacities based definitions” of personhood, “human status and personhood have different meanings. Biologically, the term ‘human being’ refers to an animal that genetically belongs to the species Homo sapiens. Many religious scholars include ‘ensoulment’—defined as the instant a human being attains a soul—as a characteristic of human status.”

In contrast to secular ethics, he continues, “any living organism that has human status also attains personhood status. But conferring personhood does not necessarily confer human status.” That is, if a mouse obtains personhood, it does not become, morally or biologically (physically), a human. “Second, human status is given to any individual born from a human being and/or derived from human gametes regardless of its capacity-based functions or cognitive capabilities.” This is the evolutionary species definition of the physical human preferred by the public, in which a human is the offspring of a human, combined with the morality in the theological anthropology. Therefore, “an animal that has been engineered with human brain cells or human neural organoids does not necessarily attain a human state. Being human requires the creation of an embryo from human gametes or being born from a human.”11 To take the most extreme case, a chimpanzee with a fully human brain, one that might stop you on the corner to ask about the weather and the stock market, is not human—although humans may grant it higher moral standing compared to other animals.

The Foundational Distinction between Humans and Animals

This section focuses on research that informs us about NCs. I hypothesize that the primary concern for the public is not the moral status of NCs per se, but rather that the existence of NCs violates the foundational cultural distinction between humans and animals. NCs are literally a cognitive threat to foundational beliefs about the world embodied in the public’s definition of a human. The public varies in the extent to which it believes in this distinction; thus, those who believe more intensely in the distinction will be more opposed to creating NCs.

I am not the first to propose that this will be the source of public opposition. The most influential version of this argument in the literature is Robert and Baylis’s claim that NCs will result in “moral confusion” for the public.12 In their description of possible moral confusion, they roughly identify the public’s anthropology, saying that “we explore the strong interest in avoiding any practice that would lead us to doubt the claim that humanness is a necessary (if not sufficient) condition for full moral standing.”

More strongly, they write that violating this foundational cultural distinction will have negative consequences for society. They write that human-animal chimeras (neurological or otherwise) “threaten our social identity, our unambiguous status as human beings. . . . Hybrids and chimeras made from human beings represent a metaphysical threat to our self-image.”13 In a key passage they state:


Indeed, asking—let alone answering—a question about the moral status of part-human inter-species hybrids and chimeras threatens the social fabric in untold ways; countless social institutions, structures, and practices depend upon the moral distinction drawn between human and nonhuman animals. Therefore, to protect the privileged place of human animals in the hierarchy of being, it is of value to embrace (folk) essentialism about species identities and thus effectively trump scientific quibbles over species and over the species status of novel beings. The notion that species identity can be a fluid construct is rejected, and instead a belief in fixed species boundaries that ought not to be transgressed is advocated.”14





In the public-policy bioethical debate dominated by bioethicists and scientists, this perspective is very marginal, because it is not consistent with the anthropologies used by these professions. On the rare occasions when it is mentioned, it is not taken as a serious position that should influence policy but merely as something the public may believe.15

Foundational Distinctions in Studies of Culture

To proceed, we need to further understand foundational distinctions. Robert and Baylis did not invent this concept to use for NCs; rather, it represents an application of a long scholarly tradition in cultural anthropology. Anthropologists have long shown that societies embrace foundational cultural distinctions that are so deeply assumed that they are difficult for members of the society to even notice. These distinctions differ by society; in the contemporary West, some foundational distinctions are man-woman, mind-body, nature-culture, inside-outside the body, human-object, and human-animal.16 Such distinctions have been most famously described by anthropologist Mary Douglas, who writes that the ban in Judaism on eating shellfish and bats is not the result of ancient wisdom about disease transmission, but rather that ancient Israelite foundational distinctions were based on these entities being categorically distinct.17 A lobster lives in the water yet walks, and bats fly but are not birds. Cultural taboos are invoked when there is a blending of two foundational categories.18 Thus, although Jews may eat both fish and beef, they are not supposed to eat lobsters.

You know you are looking at a violation of a foundational distinction in a culture when there is a taboo against bridging the distinction for which there is no other explanation, such as a mixing that produces something actually harmful. The mixes are often considered abominations, which are “anomalous or ambiguous with respect to some system of concepts.”19 For example, the Western taboo against necrophilia reflects a violation of the categories of living and dead; transgenderism was previously thought to violate the categories of man and woman; and incest violates categories of parent and child.

These foundational distinctions and their associated taboos cannot be easily discarded by the public. In one of my favorite examples of how deeply assumed these distinctions are, American anthropologist Matthew Engelke describes a visit to rural Africa during which his host offered him crickets to eat. Upon eating, Engelke vomited. In his interpretation, “I didn’t throw up because I had a stomach virus. It wasn’t a ‘natural’ or ‘biological’ reaction in this sense. I threw up because my body is cultural, or enculturated, itself. And in my culture we don’t eat crickets.”20 For Engelke, crickets violated the American food/not food distinction. I hypothesize that NCs are generating a similar reaction.

Taboos from crossing distinctions, and the visceral reactions they engender, are stronger when they involve “us” humans. The philosopher of religion Jeffrey Stout sees a picture of a “cabbit,” supposedly part cat and part rabbit, and calls it an “abomination” that disgusts him. But what would really disgust him would be an “anomaly with social significance,” such as that which “straddles the line between us and them.”21 For Stout, “us” means humanity.

As you might have anticipated from my description of the public’s anthropologies, one of the absolutely foundational distinctions in Western society is between humans and animals. Indeed, nearly all cultures make a distinction between humans and nonhuman animals, suggesting to some scientists that we have evolved to make this distinction.22 This foundational distinction is indicated by disgust at bestiality. Bestiality might not hurt the human or the animal but is an object of disgust because it violates “one of the categorical distinctions most central to our society: the line between human and animal.” Bestiality is not dangerous to those involved, but to society.23

To return to NCs, we know that chimeras violate foundational distinctions because they generate a visceral “yuck” response from the public. A recent study compared people’s response to the different possible sources of replacement organs: mechanical organs, 3D bio-printed organs, human donor organs, and pig organs. It turns out that people really do not want the pig organs. “Pig organs invoke a ‘yuck’ factor,” writes the author, and the organs express “concerns about pollution behavior, mixing up human and animal bodies, and blurring the boundaries between species.” Using pig organs also “challenges known schemata of what it is to be a ‘pig’ and what it is to be a ‘human.’ ” The author concludes that “respondents’ views on xenotransplantation thus demonstrate concern both about policing species boundaries and—significantly—about protecting the individual’s subjective identity.”24 So, as other scholars have noted, since chimeras mix humans and animals, we can expect opposition on those grounds alone. A possible research project to test whether chimeras really violate the distinction—a project unlikely to be approved by my university—would involve volunteers eating a chimeric pig, which they would presumably enjoy until told it was “part human.” An important finding would be how many then vomit.

Belief in Foundational Distinctions Is Rational

It is important to not dismiss beliefs in foundational distinctions as emotional or irrational. Mary Douglas wrote the original study on this topic to show that such distinctions are found in both “primitive” and modern societies.25 In the words of an interpreter of Douglas, “some central pairs of categories are widely shared: for example, man and woman, nature and culture, human and animal, organism and machine, life and death.”26 Moreover, the basic response of disgust is thought to be universal, selected by evolution because it was adaptive.27 Therefore, “we need to take those categories and their resulting moral intuitions quite seriously, for we cannot do without our categories.”28

Foundational distinctions are more powerful and consequential versions of cultural distinctions in general.29 All distinctions are culturally determined, essentially chopping up the endless chaos of perceived experience to make it intelligible. Of course, societies—and individuals within societies—differ on the extent to which such distinctions are important. For example, Roma and Jewish cultures are particularly focused on maintaining distinctions.30 I expect to find that members of the public vary greatly in the extent to which they believe in the human-animal foundational distinction.

The Jewish and Christian traditions may be particularly focused on making foundational distinctions. As Eviatar Zerubavel writes about Judaism (from which Christianity emerged), “No wonder this culture has thought up a purist God who actually spends the first three of only six days he has in which to create a world just making distinctions.” Moreover, the Jewish and Christian traditions train adherents to make divides through ritualistic distinctions between the sacred and the profane, with particular rituals around sacred objects to make sure they are not contaminated.31 On the other hand, Zerubavel also points out that at least the early Christians broke the distinctions of the time with their ethnic and social universalism, and they did, after all, believed in someone who was both man and God.32

Subgroups of a population can train themselves to not see particular distinctions that are otherwise dominant in a culture. I suspect that one reason why bioethicists and scientists do not write about the visceral reaction to violating the human-animal distinction is that they do not hold to this distinction. The scientists who create chimeras have been taught, with some effort, to ignore distinctions between life-forms that they most likely experienced as children. One summary of how biologists unlearn the human-animal distinction says that “The hybrid-generating power of the life sciences is rarely experienced by the scientists themselves as unnatural or disturbing because the techniques they use have long since been normalised within the field. This perspective is the result of years of training to seek knowledge in a particular manner.”33

As one scientist in an interview study put it, “We all got used to the idea that life is a continuum. You can take something from yeast and put it in a mouse and something else from a chimpanzee and put it in a cow and more or less you can map things onto each other, and they sort of work.” Another has said, “It’s all very well to say people have been doing this [mixing] for forty years and every scientist knows about it. But outside of the biologists doing this kind of work nobody knows about it. It’s never spoken of.”34 Bioethicists who focus in this area are likewise exposed to so much of this scientific work that it has been normalized for them as well.

Scholars who study foundational distinctions would conclude that people who claim they do not acknowledge any of these foundational distinctions and associated taboos see the distinctions that they do in fact observe as so natural that they are simply “fact.” Creating distinctions discourages the self-reflection needed to recognize one’s own prejudices. Indeed, “we regard any inquiry into the basis of the taboo as itself taboo.”35

I suspect that the biologists reading this book decline to acknowledge a strong human-animal distinction, having been trained in a subculture that rejects it. They are therefore unlikely to experience a yuck response to seeing an NC. But I suspect all readers believe in many foundational distinctions and their associated taboos, such as the dead-alive distinction signaled by disgust with necrophilia. For the same reason, zombies probably also fascinate almost everyone. It is also hard to imagine that any reader lacks the inside/outside-the-body distinction. For example, piercings (which cross the skin barrier) are the object of both disgust and fascination, which are two sides of the same coin.

Finally, consider what your reaction to “plastinates” would be. Plastinates are whole human cadavers, often with the skin removed, sealed in plastic, and shown in museums. In one summary, viewers find them fascinating because “they transgress the familiar categories with which we usually make sense of the world: namely, interior or exterior, real or fake, dead or alive, bodies or persons, self or other. By refusing to occupy this familiar binary terrain, plastinates recreate tensions that our traditional concepts find difficult to encapsulate.”36 In sum, all societies recognize foundational distinctions, although they may be different in each society. Though people in the United States will vary, they generally believe in the human-animal distinction, and those who believe in it will, I hypothesize, tend to oppose NCs as threatening the distinction.

Will All NCs Violate the Foundational Distinction between Humans and Animals?

From the above discussion, we can be sure that if I created a horse with the head of a human and brought it to the local shopping mall to answer shoppers’ questions, I would violate the foundational distinction and generate a very strong disgust response. If I created a mouse that stood up and said “Hi, I’m Mickey”—as in Greely’s amusing example—I would get a similar reaction.37 If that were what scientists are doing, then it seems quite evident that, for those who maintain a foundational distinction between humans and animals, seeing an NC would generate opposition to NC research.

We can expect a more muted and subtle reaction. As Peter Morriss points out, not all “blurring of boundaries is taboo.” For example, “inviting animals into our homes, and families, as pets causes little disquiet.”38 Yet bestiality invokes the taboo, presumably either because sex is how new mammals are made or because sex is seen as part of the core of being human. What about an NC would represent a violation of the distinction? As we know, while using animal hearts to replace malfunctioning human hearts probably does generate disquiet, the reaction is not strong enough to lead people to actually oppose the practice.

The centrality of the components to the definition of the animal and the human that are mixed will matter. Violation of the distinction probably requires a mix of what is considered to be a core, defining feature of the human and a core, defining feature of the animal. By itself, inserting cells from a human into an animal will not ultimately invoke the foundational distinction. Instead, human appearance and behavior are probably key. As described above, the public’s anthropology is based on not only the criterion of genealogy (born of a human) but also on the “looks and behaves like a human” criterion, which would be most likely to invoke a violation of the foundational distinction.

By contrast, in the philosophical anthropology used in the public-policy bioethics debate about NCs, what an entity looks like or does has little relevance to its moral status. In fact, advocates of the philosophical anthropology emphasize not letting appearance and actions sway decisions about moral status. A late-term fetus may look like a born human, as might a person in a comatose state, but what is important in the decision whether to keep either alive is the entity’s capacities. Analogously, though a chimp or a dolphin may not look like a human, its mental capacities give it moral status.

A few bioethicists have speculated that the public would be most upset by the appearance of a chimera. While not giving moral weight to appearance, Greely has stated that “chimeras with some visible human characteristics could also be profoundly unsettling.” I think he is right that people would be unsettled by chimeras with “human features, such as non-human primates with human faces or hands.” He points out that this would “break the folk requirement of a strict separation between humans and other animals,” and also possibly “create the kind of moral confusion” that is the concern of some scholars.39 Similarly, according to a public consultation by the British government, people are particularly concerned with “cellular or genetic modifications which could result in animals with aspects of human-like appearance (skin type, limb or facial structure) or characteristics, such as speech.”40 Research into our reaction to the appearance of robots suggests the same.41

Along with appearance, behaviors are also key to triggering a violation. In my earlier study of anthropologies, the public did consider capacities to be part of their anthropology, but focused on social capacities like the ability to make moral decisions, communicate with others, have relationships, and feel love—that is, capacities that lead to behaviors.42 Therefore, the strongest violation of the foundational distinction would come from endowing an animal with human appearance and behavior. To return to my dated cultural reference, Mr. Ed was fascinating for the public not because he had the requisite consciousness to think about his interests but because he could actually talk to Wilbur about them.

Whether the violation of the foundational distinction is weak or strong may depend on which animal is combined with the human. Animals that are evolutionarily farther from humans lack the basic appearance and behavior of humans and will likely produce less of a violation because the human qualities will not be expressed. One study of people’s views of chimeras asserts that “some interspecies entities undermine the human essence whereas others do not. Here, non-human animals considered closer to the human, such as non-human primates, are argued to be unacceptable sources of biological material to be mixed with humans by a number of participants. . . . Non-human animals considered more different, such as rabbits and cows, however, do not constitute the same cultural risk to our sense of humanness.”43 This would make the dog less acceptable than the rat, because dogs are considered capable of all sorts of human emotions and reactions. Primates would presumably be considered even less acceptable.

Primates are particularly problematic because they already encroach on the foundational distinction, and adding human components would compound the threat. As Mary Midgley has pointed out, the hostile reaction to Darwin in the nineteenth century had to do with the views of apes at the time. To be equated with an ape was particularly insulting, because as “inferior imitators” of humans they were considered ridiculous. Physically they were also seen as abominations, since “by having a number of human characteristics, the ape was attacking our very conceptual framework . . . blurring the boundary between the human and the animal.”44 Apes were then considered evil or diabolical, as evidenced by “the association of apes with the Devil” and in artistic depictions of the Last Judgement “with ape-like creatures showelling the damned into hell.” Morriss wryly writes that he suspects “that there would have been less opposition to evolutionism if Darwin had somehow managed to argue that we were descended from a noble animal like a horse.”45

Armed with this sense of which NCs would lead to a violation of the foundational distinction, we can probably conclude that what scientists are currently capable of with NCs would not generate much of a response were the public to meet such an entity. For example, the monkey modified with one human gene would not behave differently or look any different. Even if the monkeys truly got smarter, this would be by monkey standards, and no one would say that they were capable of any humanlike interaction. The foundational distinction would be more threatened if the NC monkeys developed human behaviors, such as assembling machines in a factory.

In sum, at present the public is not going to see a NC animal and realize that it has a human component. But—and this is a key sociological insight—while the public responds to its own senses, its senses are mediated by our labeling. Therefore, even though someone could look at an NC mouse and think it looks like all other mice, the viewer could well experience a more limited sense of violation of the foundational distinction if there were a sign next to it that says “this mouse has a human brain in it” or more simply “human-mouse chimera.”

Similarly, if violation of the foundational distinction does drive opposition to NCs, then naming the entity “part human-part pig” will remind people of the foundational distinction and generate disgust and opposition. An entity of this kind that has been given a made-up name like “Cebir” will less likely invoke the distinction in the viewer’s mind.

I do not want to give the impression that the names given to these entities are all that matters for a perceived violation of the foundational distinction, or that the effect requires looking at an NC. The more general point is that talking about mixes of humans and animals will inevitably have that effect. In the passage I cite above from Robert and Baylis, they write that “asking—let alone answering—a question [about NCs] threatens the social fabric in untold ways.” The more people read about an entity that is described as part human-part animal, even if they will never see the entity, the stronger the effect. Even reading this book would produce a tiny amount of the theorized effect.

To sum up this long section: I anticipate that, when I study the views of the public, I will find that the levels of consciousness of an entity are not very important to whether the public approves of HBOs and NCs, because the public is using a different anthropology than are the scientists and bioethicists. But I do expect to find evidence that opposition to NCs is driven by adherence to the foundational distinction between humans and animals. This opposition will become stronger if the qualities that matter for the public’s anthropology, such as appearing like a human or exhibiting human behaviors, begin to be expressed in NCs.

Ephemeral Connections to Human Body Parts

I now turn to another likely feature of the public’s anthropologies that is likely to produce distinct views of HBOs. Unlike NCs, HBOs are unlikely to ever be considered human by the public, because they will always lack the indicators of humanhood that the public recognizes. They will not be born of a human, they will not look like a human, and they will not act like a human. Greely makes the point: “the human tissues involved here, although they come from arguably the organ most tied to human identity, are small masses of disaggregated cells, suspended in fluid, contained in vials. An outsider looking at them would have no idea what they were. They do not have the more obvious humanity of a severed head, a skull, or a full skeleton.”46 And it goes without saying that, lacking a body, an HBO will never be able to engage in any of the behaviors that define us as human. So if violations of our sense of humanity and the foundational distinction between humans and animals are not at stake, what is?

Another foundational distinction is between humans and objects. We can treat objects however we wish. This distinction is indicated by the pervasive conversation about “objectification,” which means treating a human like we treat an object. From the perspective of the public-policy bioethical debate, HBOs are objects. But if an HBO were somehow considered to be an ongoing part of a human, it could threaten the human-object distinction. How would that be possible?

The Materialist View of the Human

Let us delve into another aspect of both the philosophical and biological anthropologies used by bioethicists and scientists in the public-policy bioethical debate about HBOs and NCs. These two anthropologies assume that the human is only matter. “Material” or “matter” essentially means “made from atoms,” and the belief that nothing exists besides matter is called “materialism.” The body is made of cells, and cells are ultimately made of atoms.

As a result, for the materialist, the mind and consciousness are ultimately physical, reducible to chemicals in the brain. In one account of this position, “everything that exists, including all mental states and properties, is entirely constituted by matter arranged in particular ways.”47 A classic materialist statement comes from the codiscoverer of the structure of DNA, Francis Crick, who said that “you, your joys and sorrows, your memories and your ambitions, your sense of personal identity and free will, are in fact no more than the behavior of a vast assembly of nerve cells and their associated molecules.”48 There is then no “spark,” there is no “soul,” and all of mind and consciousness is part of the human body. The mind, its thoughts, and the body are all one piece.

Materialism, when applied to the human, “is the idea that human beings are material objects—brains, perhaps, or some part of the brain—without immaterial selves or souls.”49

Nonmaterial Part of the Human

In opposition to materialism (and monism more generally) is dualism, which holds that there is a distinction between body and mind. I am interested in the version of dualism in which there is a body made ultimately of material (atoms), and another feature of the human that cannot be reduced to material and the body. As one conservative Protestant philosopher puts it, “according to the most popular form of dualism—one embraced by Plato, Augustine, Descartes and a thousand others—a human person is an immaterial substance: a thing, an object, a substance . . . and a thing that isn’t material, although, of course, it is intimately connected with a material body.” He wants to defend the idea that “a human person is not a material object.”50

Part of the public’s theological anthropology is that an existing born human has a soul, given by God, that is not material. This soul resides in your body until, at death, it goes elsewhere. In one interviewee’s summary, “A human is a man or a woman created in the likeness of God that has a spirit, body, and mind, and a heart.” According to another interviewee, “We are a spiritual being that’s having an earthly experience, or human experience. So we have the human body . . . [and] we have the spiritual side.”51

It is not only Christians who believe this. A lot of religious ideas become secularized over time, losing their explicitly religious content but retaining the basic form. My earlier study of the public’s view of the human shows that many of the people who were not relying on the theological anthropology nonetheless had a notion that people have a nonmaterial soul. A minority held to a materialist notion of the human, such as one respondent who, in response to the question of whether there was a soul, said, “I don’t think so. I believe an integrated system of how the brain comes together to form information in the brain. . . . It’s not just neurons that have recorded information; it’s how the information is drawn from the neurons . . . that kind of electrical activity.” Some thought of the soul as the self—a kind of psychological construct.52

Others thought that the soul, more analogously with the Christian soul, was “energy,” with one respondent saying, “The soul is an energy that exists with us and allows us to be connected to each other and allows us to be connected to nature and things that we don’t quite understand.” It was also common to think of the soul as a person’s “essence”: “It’s this kind of soul or essence that is distinct from just our body and our brain. . . . Your soul can live on after your body is gone.”53

This belief that humans have a soul can lead to believing that a person can retain a connection to his or her disembodied human parts. The soul and the body are normally integrated, but if the soul can travel and a part of the body goes elsewhere, the soul could connect the body and the part. This is important because HBOs are disembodied human tissue that were grown from the cells of a particular human. I will call such linkages “ephemeral connections.”

In contrast, for bioethicists and scientists HBOs have no moral status, for two reasons. First, per our earlier discussion, HBOs lack the capacities for personhood. Second, HBOs have no physical and material connection to an actual person. They have literally been “objectified,” made into an object, with a status akin to that of a chair. This view is exemplified by doctors removing diseased parts of the human body and unceremoniously throwing these parts away. For those who have a materialist view of the human, it is incomprehensible that people would retain a connection to their disembodied parts—and indeed this possibility is not mentioned in public-policy bioethical debates about HBOs.

Ownership as an Ephemeral Connection

There is, however, one very narrow connection between a human and his or her disembodied parts that is recognized by bioethicists: ownership. You own, or at least control, the parts of your own body. This is a more general issue in that it is not specific to HBOs or NCs. Viewing the connection between humans and their parts as ownership or control results in a particular version of ethics in which an act is acceptable if consented to.

For example, Henrietta Lacks was a poor African American woman whose cells were taken without her consent, replicated, and sold as the basis of the HeLa cell line used in biomedical research.54 From a materialist perspective, the primary issue here is that she owned those body parts, did not give consent for them to be used, and did not receive the profits. If she had agreed to give away her body parts, then any connection to those parts would have ended. Consent to release ownership over body parts, typically for donation, is thus a critical issue for bioethicists.

The Public’s Ephemeral Connections to Body Parts

While the public would likely agree that they own and should control their body parts, they are unlikely to agree that giving a part away severs all connection to it. Consider organ donation, which is premised on the idea that we own or control our body and that, once the organ is given, there is no longer a connection. Indeed, the language of the “gift,” used in organ and blood donation, suggests that, once given, the organ is no longer related to the giver. But, as has been noted by many an anthropologist as well as scholars who study organ donation, a gift creates a relationship between the giver and the recipient, setting up an expectation of reciprocity.55 In the words of one analyst, “gift theory explicitly poses some degree of continuity between the giver and the gift. This suggests that tissue donated to another does not conform to a strict property model but is inflected through more diffuse and less defined transactions. . . . Tissues detached from the body do not easily lose their designation as ‘self.’ ”56 The relation between owner and gift recipient or buyer is the most recognizable ephemeral connection with human body parts. To understand how people may come to view HBOs, we need to focus on even more ephemeral connections to disembodied human parts.

I suspect the most widely read text in the ethics of science and medicine is The Immortal Life of Henrietta Lacks, which I mentioned above. This book has many messages about racism and power, but for my immediate purposes the book is also a report of how at least one family and those around them viewed disembodied human parts. The book not only reports these views, but as a major bestseller it continues to teach its many readers a particular view of the body and its disconnected parts.

The family and those sympathetic with their story do not exemplify a materialist attitude toward disembodied parts. From the materialist perspective, those cells may have started in Henrietta Lacks, but, once removed, they have lost any connection to her. Yes, the book makes clear that she or her family should have been asked permission to surrender her ownership rights. But the book’s title suggests that the deceased actual human, Henrietta Lacks, has become immortal because her cells live on. She retains a connection to those cells now growing all over the world in labs.

The book’s author reports that when Lacks’s daughter found out that “scientists had been using HeLa cells to study viruses like AIDS and Ebola, [she] imagined her mother eternally suffering the symptoms of each disease.” In another scene in the book, family members are shown a freezer full of HeLa cells. One of Lacks’s children says, “I can’t believe all that’s my mother.” When handed a vial of the frozen cells, Lacks’ daughter says, “she’s cold.” At another point the daughter, looking through the microscope, says “This is my mother. Nobody seem to get that.”57 While the daughter does not use the term “soul,” clearly she believes her mother’s essence is in these cells.

In a scene that suggests why Christians may be particularly supportive of the idea that we are not only matter, another family member says, “He [Jesus] died for us that we might have the right to eternal life,” and continued, “You can have eternal life. Just look at Henrietta.” The reporter asks: “You believe Henrietta is in those cells?” and he replies, “Those cells are Henrietta.” He goes on to assert the common Christian dualism that there is a physical body and a spiritual body. The reporter asks, “You’re saying HeLa is her spiritual body,” to which the family member smiles and nods.58 Note that these disembodied cells are not even the original cells, but were grown from those cells, yet still “are” Henrietta. If the cells had been made into 1,000 HBOs, the family would evidently have the same reaction.

Beyond the case of Lacks, there is a social-science literature on these ephemeral connections that will help us understand the public’s view of HBOs. The literature depicts both weak and strong versions of ephemeral connections between the donor and his or her disembodied tissue. I start with the weak. In a study of the public’s view of blood—which I would argue represents less of a human connection than does the brain or heart—sociologists asked blood donors if they thought the blood was still “theirs” after donation. About half the sample had the ownership view, which was that blood is “alienable” and “once donated, no longer referred to the donor in any meaningful way.”59 Other respondents expressed the weak version of an ongoing ephemeral connection, which the authors call “continuity of possession,” with one respondent saying the blood “would be always mine. . . . It will always stay my blood,” resembling a perpetual loan. Still other respondents saw the connection as like that of parent and child, saying “It’s like children, they may grow up and be their own person but you’re still my child.”60 This is less like a property relation and more like a family tie. The public may see a connection between an HBO and the stem-cell donor akin to parent and child, with that connection to an actual human influencing their opinion about the ethics of creating HBOs.

The strong version of the ephemeral connection suggests that the soul of the person still inhabits the parts. For a small group of the respondents in the blood-donor study, blood was a “bearer of personality or moral disposition” that would be transmitted to the recipient. The human tissue also conveys “the moral disposition of the donor to the recipient,” which led some people to say that if they received a blood donation, they would like it to come from a good person.61

Similarly, in a focus-group study of tissue specimen donation for research, the authors heard a number of concerns recognizable to bioethicists, such as loss of privacy. But they also encountered another category of resistance, which held that “biospecimens are an extension of the ‘self’ and require special care and respect.” For those who talk this way, “the physical nature of biospecimens retains an individual’s essence.” As one of their respondents said, “I feel more uncomfortable with giving a biological specimen because it feels like an attachment or extension of myself.”62

The strongest ephemeral connection is the perceived transferral of the self of a dead person via transplanted organs, a phenomenon that has been recognized since the earliest days of transplantation. In an empirical study of organ donation, the authors found that the “recipients seem to share the belief that some of the psychic and social, as well as physical, qualities of the donor are transferred with his or her organ into the person in whom it is implanted. . . . The sense that part of the donor’s self or personhood has been transmitted along with the organ is likely to be most pronounced with cardiac transplants. Although on the surface recipients regard the heart they have received as just an organ . . . on deeper levels many respond to it as if it were a repository and emanation of the donor’s quintessence.”63 Organ recipients thus worry that they may be influenced by the identity associated with the organ.64

Another summary of these studies states that “[c]hanges in gender or behavior, a resurgence of youth, or discovering new tastes and preferences are often attributed by transplant recipients to the act of taking an organ from one person and transplanting it into another.”65 Another study found a divide between seeing the organ as “nothing more than a ‘machine part’ ” versus “an animate or spiritual extension of the donor.”66 Other anthropological studies find that the recipients of organs often feel as if they have the memories of the (often dead) donor.67

As with all social-science research into topics such as this, we need to be reminded that these effects are tendencies rather than certainties. Few people will categorically believe that an HBO has retained a connection to the donor; instead, some will have an inkling or a suspicion that nudges them in this direction. The authors of the blood-donor study found this ambiguity in their subjects, and the words of one of the respondents are worth quoting in full: “My immediate response was the minute [donated blood] goes out of my body it’s no longer mine because . . . I’ve consented to make it somebody else’s. . . . But I guess in another sense it’s always mine because it was kind of manufactured by my body and it’s a tissue of my body that’s going to be transplanted into somebody else’s so it both is and isn’t my body’s simultaneously.”68

The body part that houses the soul should have the most powerful ephemeral connections to the original human. Organ-donor studies have shown that the connection is strongest when the donated organ is the one that (apart from the brain itself) is most representative of the self—that is, the heart. As one of the medical professionals involved with organ transplantation wrote, “Donor families think that when they donate something, certainly the heart—the loved one lives on in some way.”69

In my interviews for this book I spoke of the donated cells used to create the HBO as coming from someone’s skin. In popular accounts, the skin does not contain the soul. However, in the laboratory the skin cells grow into a “brain.” The soul leads to communication with God and to good and bad behavior, and thus is your “true self,” and this all would reside in the brain. So the connection of an external brain to the existing human should be strong.

To tie this all together: I would expect that a subset of Americans thinks that HBOs have one of these ephemeral connections to an actual human, and that this will make these people more wary of creating an HBO because it would somehow negatively impact the donor, or would even “be” the donor, now trapped in a petri dish.

I earlier wrote that, for an NC to violate the human-animal distinction, more than viewing the NC would be required. Similarly, merely observing an HBO will reveal nothing; nobody can look at an HBO in a dish and know that it was grown from the cells of another human. Rather, the impact on our views of the human will occur when the HBO is labeled or discussed as “grown from another human’s cells,” or simply “human.”

Conclusion

When NCs and HBOs emerged in the news, the reporters who understandably contacted the ethics experts were told that what was most important was whether an NC or HBO could attain human-level consciousness. But these experts have used particular definitions of the human that the public does not fully share. If we examine the public’s definition of a human, we see that nonscientists make a very sharp distinction between humans and animals, which has become a foundational cultural distinction. For the public, opposition to NCs is less likely to be due to concerns about the NC’s consciousness than to the perception that the NC is violating this foundational distinction, which in turn threatens our own sense of ourselves.

The human-object distinction is also threatened because the HBO as object is considered part of the human. In addition, the public’s definition of a human, unlike the definition used in the public-policy bioethical debate, is not fully materialist. Humans are bodies, but they are also souls—souls that can depart from the body. Other studies have shown that, because of this more spiritual conception of a human, the public will tend to sense ephemeral connections to human body parts. The public can be expected to assume that HBOs retain a connection to the human who donated the cells, and this connection will likely make them less supportive of HBO research, because it treats an HBO like an object, and probably also because of fear of somehow harming the cell donor. With this broad background in place, I will turn in the next chapter to investigating what the public really thinks about NCs and HBOs.
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The Public’s View of Human-Brain Organoids and Neuro-Chimeric Animals

The previous chapter examined the humanistic and social-science literature to identify what to look for when examining the public’s views. We now turn to that examination. These abstract humanistic questions are difficult to evaluate within the standards of sociology, and, because of the limitations of social science, I cannot empirically evaluate all the questions raised in the previous sections. It is much easier to ask someone “What is your occupation” than “What is your definition of a human?” Therefore, my analysis does not give precise answers, but is suggestive. I will present many pieces of a puzzle which in the end will not all be tightly linked, and there will be a varying amount of space between the pieces, but they will still allow us to determine that the puzzle is of a picture of a sunset and not a bear.

Ideally, this research would be based on existing social-science studies that are directly focused on HBOs and NCs. However, as you would expect, there is little social-science research on HBOs or NCs in the United States because the technology is too new, and what does exist is not relevant to the questions being asked in this book.1 Our study will partly depend on adjacent empirical literatures, on subjects such as the use of animals in research and the public’s views of nonneural chimeras.2

Like many studies of emergent technologies, the existing social-science studies generally focus on measuring the percentage of the public that approves of a technology, and sometimes on which demographic groups are more supportive than others. Their overall conclusion is that the public has mixed views, and the percentage of the public supporting a technology will be highly dependent on how the survey question is worded. Thus, we will focus on questions about why someone would be supportive or opposed to HBOs or NCs.

I will primarily depend upon a nationally representative public-opinion poll. (For details about the survey, see the Methodological Appendix.) The price paid for representativeness is the inevitably thin results that come from asking respondents if they agree with 10-word statements. However, we will leaven the necessarily deductive and thin data that such surveys produce with some richer, qualitative, in-depth interview data.3

The survey employs two types of questions. The first are the standard attitude and demographic questions seen in sociological surveys, such as, “To what extent do you agree with X?” The second are experimental vignette questions. This chapter will describe the vignettes carefully, since they will describe the public’s overall view of HBOs and NCs and provide the basis for many subsequent analyses. Subsequent chapters will dig much deeper and ask why the public has these views.

Experimental Design Vignettes

In a standard survey, the questions identify relevant characteristics of the respondents, such as their religion and their attitudes toward HBOs. A typical analysis would then infer that, if, say, conservative Protestants are less supportive of HBOs than are the other respondents, then it is likely their conservative Protestantism that has led to their view of HBOs.

But the true cause of a given person’s views could actually be a different characteristic which happens to be correlated with both religion and views of HBOs. That is, religion may actually be a proxy for some other characteristic that members of that group tend to share. In this hypothetical case, it could be that Republican Party identification is the characteristic that actually leads to views of HBOs, and that conservative Protestants just tend to be Republicans. This problem of interpretation is typically addressed by controlling for variables in statistical models.

For example, surveys show that conservative Protestants are less likely to believe in climate change than other Americans. However, after controlling for party identification, the party-identification characteristic reveals itself as the more precise cause—and the conservative Protestant characteristic is not associated with views of climate change. The relationship between conservative Protestantism and beliefs about climate change is not due to conservative Protestantism per se, but instead reflects the fact that conservative Protestants are disproportionately Republicans.4

The problem is that you never know if you are controlling for all of the right characteristics—and indeed the critical characteristic may not even be measurable. Surveys in a still undefined area such as attitudes toward HBOs and NCs may potentially present an even bigger problem, because we really do not yet know what to control for.

One solution is to use an experimental vignette design. In the social sciences, a vignette is a short description of a situation, in which small components of the description can be experimentally manipulated to create different versions, and respondents can be randomly assigned to read particular versions. Since the assignment is random, there is no need to control for the respondents’ other characteristics.5 For example, if we were interested in whether people think women and men should receive equal pay, a vignette could be created describing a worker’s job and then asking how much that worker should be paid. If the vignette contains a number of details that the researcher is not actually interested in (hours worked, occupation, and so on), the respondent will be unaware of what the survey is actually looking for. But suppose that half of the respondents randomly see a version in which the person being discussed is named “Linda,” and half see a version about “Mike,” and after the vignette they are asked, “How much per year should the person be paid for this job?” If those who were randomly assigned to see “Mike” suggest higher pay than those who saw “Linda,” this is evidence for discriminatory attitudes toward pay.

To return to my case: Using a standard survey approach, respondents could be asked what value, from 1 to 10, they would put on an HBO that possesses the consciousness of a human fetus, and then asked whether they support the creation of HBOs. If the two answers were correlated, we could say that those who are more concerned about entities with human-fetus-level consciousness are more opposed to HBOs. However, there are many variables that could be correlated with these two that could interfere with this interpretation. Men may generally be more opposed to HBOs, and also more likely to devalue something with the consciousness of a human fetus. If so, the seeming relationship between consciousness and approval may actually simply reflect the fact that men are more opposed to HBOs and have a particular view of consciousness. While gender can be controlled for statistically, other characteristics could be harder to identify and account for.

An experimental vignette can avoid this problem because respondents are randomly assigned to see the vignette in which an HBO is described as having the consciousness of a human fetus, and thus level of consciousness cannot be correlated with the characteristics of the respondent. This is the exact same logic as a randomized clinical trial for a vaccine, in which people are randomly (and secretly) assigned to receive either the drug or a placebo. If those who received the drug get less disease than those who received the placebo, we know that the drug’s effect was not due to the drug recipients being more female than the placebo group, or more educated, or prone to some different behavior, because the drug was randomly assigned. The same is true for the vignettes in this survey. Therefore, if we see that people are less approving of NC research involving monkeys compared to mice, we can be certain that this is not actually the result of some demographic group disproportionately liking monkeys and simultaneously disliking NC research.

Another advantage of a vignette is that it is typically, by survey standards, a long description. This does not matter for simple questions like “Do you have children,” where all the words are crystal clear to respondents. But when few participants will know what an HBO or an NC is, the vignette allows the researcher to provide basic background information.

There is an even more important quality of experimental vignettes compared to standard analyses. In a well-designed vignette, the respondent cannot determine what the person who wrote the survey is looking for. To continue my gender-and-wage example, the respondents do not know that the analyst is comparing men and women, because they only see one of these two possibilities, so there is no response bias in favor of perceived social desirability.6 If those who saw “Mike” on average propose a higher salary than those who saw “Linda,” then those respondents overall think that men should be paid more than women for the same job. By contrast, if asked outright about equal pay for males and females, or asked two separate questions about what Mike and Linda should get paid, most respondents would likely choose the socially acceptable response of equal pay.

Returning to my case: If a standard survey asked three separate questions about the acceptability of creating HBOs with the consciousness of an insect, a pig, and a human fetus, respectively, respondents would likely be most opposed to creating HBOs with the consciousness of a fetus, because they would be comparing the three questions. Indeed, evidence from the in-depth interviews excerpted below suggests as much. The respondents would realize that the investigator is implicitly ranking those questions, and if they care about consciousness (as the questions themselves imply they should), they will be most opposed to the HBO with consciousness at the human-fetus level. In the vignette, by contrast, they are presented with only one of those possibilities, so they have nothing to compare it to and cannot know the motive of the survey researcher.

Given the benefits of experimental vignettes, why would anyone engage in standard survey analysis at all? The answer is that vignette analysis can only be used to examine a few research questions without running to the length of a Dostoyevsky novel, with all of the attendant attention and comprehension problems. (This will become clear in the following pages.) For more on the technical issues presented by vignettes, I refer the reader to the Methodological Appendix.

The HBO Vignette

My conclusions about people’s views of HBOs will depend on how HBOs are described in the survey. Since vignettes must be very short, lacking space to describe all possible futures for these technologies, there will be room for only a few exemplary possibilities. The description cannot be limited to imminent developments, because the impossible has a tendency to become the possible, and usually more quickly than we think.

In selecting a description of an HBO, I chose scenarios similar to those the public will hear when news of HBOs eventually spreads. As soon as the public hears about these technologies, the stated concerns of scientists and bioethicists can be expected to be front and center. The technologies will be described as beneficial for medical research, and potentially life-saving. Since that is how the public will encounter these technologies, that is the framing I will use. If advancing human health was not mentioned, the data would obviously indicate far more opposition.

We can begin with a discussion of the vignette’s design. (This will become particularly important in the next chapter, so please bear with me.) The concept that randomly changes in a vignette (e.g., the person’s gender in the employee salary example) is called the factor. The value of the factor (e.g., female) is called the level. When reporting on a vignette in an academic publication, the factors are demarcated by brackets ([ ]), and the levels within the factor are separated by a slash (/).

Below I break down a sample vignette, underlining the phrases representing key concepts in the level.7 In my survey, the respondents saw only one level of each factor, without underlining, and the text was strung together to produce a short paragraph. The vignette was introduced as follows: “We now would like your view on another new scientific development. Please read this carefully because we will be asking specific questions about it.” It then began:


A human brain organoid is a [1/2 of an inch / 5 inch] piece of a human brain.



I selected this factor because in science and bioethics the size of an organoid is irrelevant; all that matters is its capacities. But in the anthropology that the public uses, a larger organoid may invoke similarity with humans. Again, a randomly assigned 50 percent of respondents saw ½ of an inch and the other 50 percent saw 5 inch. The question is whether those who saw 5 inch react to HBOs differently from those who saw ½ of an inch.8

The vignette continued, with 50 percent reading that only one HBO was created and 50 percent reading 10,000. Half of respondents saw that HBOs were “grown” and half saw that they were “manufactured.” Thus, combining these two factors, 25 percent of respondents saw:


[One was grown] by re-programming stem cells from the skin of the scientist doing this research. It is9



By ensuring that some respondents were reading about mass manufacture of HBOs and others were reading about a single instance, the levels in this factor are designed to invoke differential senses of human instrumental control of nature. (This will be explained in Chapter 5.) The vignette then continued with a bit of text with no variant language, which all respondents saw:


kept in a dish. An organoid can be connected to muscle and eye cells, and can receive electrical input. One question is whether, if organoid research continues, an organoid could achieve



The “kept in a dish” introduces one of the key contextual points—the fact that these HBOs are not walking around. This is followed first by the key point that HBOs can interact with other cells, and then by the lead-in to achieving consciousness, which is the next factor.

The next phrase (following “could achieve”) introduces the final complicated factor, which is the capacities of the HBO. Half the respondents saw “self-awareness—knowing that it exists,” and half saw “awareness of its surroundings—know that things are around it.” This distinguishes between self-awareness—long thought of as the highest and most humanlike awareness—and the situational awareness that a mouse may have.10 This factor is an attempt to measure a subtle distinction that is nevertheless very important to scholars concerned with consciousness.

Experts could object that awareness is not the same as consciousness. However, given that there is “no aspect of mind more familiar or more puzzling than consciousness” and given “the lack of any agreed-upon theory of consciousness,” “awareness” was as close as I could get in the space available.11 Six- to 10-word summaries in a vignette obviously cannot stand in for entire theories of consciousness.

The respondent was also assigned to see a description of the awareness. The levels were: “will not be aware,” “as an insect,” “as a pig,” and “as a human fetus.”12 These test the assertion in the bioethical literature that evaluation of the morality of an HBO is dependent upon its own level of consciousness, with the perceived consciousness being ranked in the order of the four options above. Again, as a researcher I’m hoping to learn whether people who see “as an insect” are more supportive of HBOs than those who see “as a human fetus.” The vignette finishes with a sentence that all respondents saw:


Scientists want to experiment on these organoids to develop treatments for human brain disorders such as Parkinson’s or Alzheimer’s disease.



So, for example, one of the 64 (2×2×2×2×4) possible vignettes that a respondent could have been randomly assigned to see (without underlining) was:


A human brain organoid is a 5-inch piece of a human brain. One was grown by reprogramming stem cells from the skin of the scientist doing this research. It is kept in a dish. An organoid can be connected to muscle and eye cells, and can receive electrical input. One question is whether, if organoid research continues, an organoid could achieve self-awareness—knowing that it exists. The conclusion so far is that an organoid could have as much self-awareness as an insect does. Scientists want to experiment on these organoids to develop treatments for human brain disorders such as Parkinson’s or Alzheimer’s disease.



Note that I have framed this vignette using the terms of the public-policy bioethical debate, so respondents would think that the debate is between advancing human health and dealing with the potential consciousness of the HBO. If I had framed this as a debate between human health and the source of the original human stem cells (hand, heart, brain, cadaver, adult, baby), I would obviously obtain different levels of approval, and different groups would be supportive or opposed. In the next chapter we will see if academic distinctions such as consciousness register with the public.

General Reaction to HBOs

It is also important to get a sense of the public’s reaction to HBOs beyond clicking on Agree or Disagree statements in the survey. Examining the in-depth interviews, we notice a disgust response. There is also a sense of disbelief that such technology is underway, with respondents invoking science-fiction references. For example, our first interviewee, Jane,13 reacted to the possibility of an HBO becoming aware by saying:


I don’t know. It just starts to sound a little too much like playing God, but what if it became a real thing? I don’t know. That would be a little creepy, because then, what do you do with it if it’s a real thing and got out of control, something like a bad science-fiction movie?



When I asked Michele about the consciousness of an HBO, she said, “This is where it gets super-creepy. I would say that . . . it’s still . . . it’s weird.” Similarly, Vanessa said, “Whoa . . . it’s like that book . . . My Sister’s Keeper, where they had the second daughter, so that she could give all her blood transplants and marrow transplants to her sister with cancer, and that was like her whole reason for being alive is to be an organ donor for her sister.” Isabel sees HBOs evolving into a “more, like, sci-fi situation.” Steve said he wanted a set of rules established for HBO research, “so we don’t turn into Frankenstein.”

The in-depth interviews reveal the extent to which HBOs flummoxed the respondents. The public typically reasons by analogy, and clearly the respondents could not think of anything HBOs were analogous to. (As we will later see, respondents had an easier time thinking through NCs.) Thus, the interviews were full of pauses, repeated words, restarts, and half-finished sentences in which the respondent would decide to start over and say something differently. Isabel’s discussion of one of the vignettes was full of hesitations and reversals (unlike her response to in-depth interviews on other topics): “I mean, I guess, like, good. Enough human qualities, like, at what level? Like, if these . . . I mean, disagree. I think. So stressful. . . . Yeah, I don’t know, like the, like the fulcrum at which I would be, like, actually. Yes, these are . . . Man, I’m . . . sorry. My brain is just running through a lot of scenarios!” Another interviewee, Brian, described his own difficulty somewhat more coherently: “Yeah, that’s what I’m kind of trying to puzzle out. I’m sorry I got real quiet there. You could hear the marble rolling from one side of my head to the other, through its little maze there.”

This befuddlement suggests that the public’s current views may not prove to be very durable. It is possible that, 10 years from now, the public will have been taught ways of thinking and talking about HBOs by reporters and commentators, just as they have by now learned the “pro-choice” and “pro-life” language used in the abortion debate. But for now, the public lacks established ways of thinking about these issues. The first take on these issues by members of the general public, as recorded in my interviews, will likely turn out to be representative of the broader public’s views when knowledge of these technologies first becomes widespread.

Survey Responses to the HBO Vignette

To return to the survey: Immediately following the vignette, the respondent was asked to evaluate the statement “Research into human brain organoids should continue,” using a five-point scale of responses ranging from “Strongly agree” to “Strongly disagree,” which was coded for the statistical analysis so that “Strongly agree” received the highest number. I consider this to be a general statement about approval of the research.

The frequencies of selecting particular responses are an average across all the factors in the vignette, again made possible by the levels being randomly assigned to the respondent. It turns out that there is very little opposition to the research as I have described it. Only 4.3 percent of those polled strongly disagreed that the research should continue, and 4.8 percent somewhat disagreed. 21.4 percent selected “Neither agree nor disagree,” 41.5 percent selected “Somewhat agree,” and 28.0 percent “Strongly agree.” Thus, there is evidently very strong support for the research, which is in and of itself an important finding. For most people, the negative anxiety regarding the creepy “brain in the dish” does not outweigh the positive appeal of medical research.

We can use the in-depth interviews to get a sense of the trade-offs behind clicking “Disagree” or “Agree” on the survey.14 A strong majority of the respondents in the survey are approving or somewhere in the middle, and they see two sides to the issue, eventually coming down on one or the other. For example, Mark, comparing his response to a previous answer, says of the HBO vignette, “I’m gonna go with just “Agree” this time instead of “Strongly agree.” I’m definitely not as confident.” I then asked, “Where’s that shaky confidence rooted?” He replied, in the typical, somewhat flummoxed manner of other interviewees:


The fact that the, that the sample could possibly become self-aware. And I think . . . having like . . . yeah, I mean it is human brain tissue. I don’t know how fully developed it is, if you can . . . if it’s . . . like, that’s definitely a gray area for me that there’s a self-aware brain organoid in a dish.



I responded, “So, given all those caveats, you still agree that research should continue. What’s good about this, then?” He answered:


If this research could be pursued in an ethical way, I mean, . . . There could be huge benefits to a lot of people who suffer from Parkinson’s and Alzheimer’s. I see the potential to help a lot of people. Yeah, I guess it would depend on if there’s a way to measure if these brain organoids are able to have self-awareness and try to avoid having them reach that state, if you could avoid that, then I would agree that it should continue, but if you’re getting to a point where they’re becoming self-aware, then I, then I think, maybe pump the brakes a little bit and kind of real fast.



Dan was typical in seeing the downside referenced in the vignette’s consciousness discussion, but believed so strongly in the medical goals that he strongly agreed with continuing the research:


My default response, it would be like to be afraid of the potential of these things. But in the scope of, like, fear, this is an existential risk of these things, actually. There are definitely more moral questions that I’m not thinking about, like, if these things can perceive its surroundings. Can it feel? Would it be in pain? But I don’t know—we just have to find out. So, you have to venture, and there are risks to venturing into the unknown. And autism [and] senility like . . . Alzheimer’s. Yeah, that sucks—that’s one of my biggest fears.



It is then no surprise that the respondents most approving of the research were those who were motivated by the relief of suffering, and those for whom disembodied human tissue and any potential level of consciousness of the HBO was unproblematic. For example, the issue of consciousness in the vignette did not really register for Isabel, who concluded: “I mean, mostly it seems weird and cool, which is great. Obviously, like, Alzheimer’s and Parkinson’s research is, like, very important. My family has a ton of Alzheimer’s history, so I think . . . let’s fix that before I become old and decrepit. Yeah.” Similarly, Bill said, “When I look at those two examples, specifically with Alzheimer’s and Parkinson’s, it, it’s strongly in the neurological department. . . . I have extended family so it’s always on my mind that, you know—gee, it’d be great if we could do something here.”

I cite these examples from the interviews to give us a better context for understanding the numerical survey data. People are torn over issues such as this, and even most of those who come down on the approving side at least understand why someone else might be more hesitant. In the following pages I will be describing what sort of person ends up where on the disapproval-approval scale. Meanwhile, it is important to remember that the thought process leading to one position or the other can be involved and complex.

The Neuro-Chimera Vignette

Let’s now turn from HBOs to NCs. In investigating respondents’ attitudes toward NCs, I again employed the vignette technique. As in the previous examples, the critical concept in each level of each factor will be underlined.

The NC vignette was introduced like the HBO example: “We have a final scientific development to describe to you. Please read this carefully because we will be asking specific questions about it.” It then begins:


Animals are experimented on in medical research to develop cures for human disease.



I included this sentence to lay out the moral issue here, which is that such experiments are intended not simply to satisfy scientists’ curiosity but to relieve the suffering of disease. The vignette then continues:


Scientists plan on creating [no more than a dozen / a new sub-species of]15



As in the HBO vignette, the intention here was to distinguish between modifying a few animals (which we do all the time) and creating or designing a new life-form in nature, obviously a more interventionist act implying a particular view of the human relationship to nature, which I will examine in Chapter 5.16 The sentence continues:


[mice / monkeys] that have been



Mice were selected as an example because they are the current animal of choice in laboratories. They also do not evoke warm feelings in most humans, they are not eaten in the United States, and nobody currently thinks they are “humanlike.”

However, I wanted an additional animal that was likewise a subject of experimentation but would be more controversial. I selected nonhuman primate. The British Academy of Medical Sciences has recently argued that “transplantation of sufficient human-derived neural cells into an NHP [non-human primate] as to make it possible . . . that there could be substantial functional modification of the NHP brain, such as to engender ‘human-like’ behaviour” should not be allowed.17 Despite what the British Academy writes, nonhuman primates will clearly be the next laboratory subjects in this field.18

To avoid using the technical “nonhuman primate” in a general survey, I used “monkey.” Though “monkey” is not a very precise term, referring to a broad group of species, the general public would not necessarily recognize terms like “macaque” or “marmoset.”

The vignette continued with a four-level factor:


[genetically modified to have an immune system like a human / modified by having brain tissue from a human implanted in them / genetically modified to have brain tissue like a human / genetically modified to have a body that moves more like a human]



This factor describes the change to the animal. The first level of the factor is a humanized immune system, which has already been achieved by scientists, at least in mice. Because it is a nonneural change, this is the comparison case for the analysis. The next level is human brain tissue implanted from a human. This creates a neuro-chimera. The claim from the previous chapter is that using tissue from an existing human entity will heighten the sense of a foundational distinction being violated. The third level is brain tissue like a human installed genetically. This is subtly different from the previous level in that the human brain is not from a human, and is thus not mixing an existing person.

The final level, movement resembling a human, is meant to evaluate whether reaction to a NC is truly mostly about consciousness and cognitive abilities, or whether the public’s anthropology that is concerned with acting like a human has an impact. This should generate a stronger sense that the foundational distinction between humans and animals is being violated.

The vignette continues:


These are called [humanized (mice/monkeys) / chimeras / Cebirs].



The final factor attempts to evaluate the perspective described in the last chapter, in which people will perceive the foundational distinction being violated if the entity is labeled as part human, regardless of its qualities. The label “humanized” marks the entity as part human, and is a term scientists currently use to describe chimeras. Neither “chimera” nor “Cebir” references the human. I include “chimeras” to see if the term retains the frightening connotation implied by mythology; “Cebir” is a made-up term with no positive or negative connotations.

The vignette finishes with the statement:


Scientists are hopeful that this research will eventually lead to cures for human diseases.



This is meant to emphasize the moral fact that these NCs are not being created to satisfy our curiosity but to relieve human suffering.

To understand what the vignette looked like, one of the randomly selected 48 (2×2×4×3) possible vignettes presented to the respondent (without the underlining), was:


Animals are experimented on in medical research to develop cures for human disease. Scientists plan on creating a new subspecies of monkey modified by having brain tissue from a human implanted in them. These are called chimeras. Scientists are hopeful that this research will eventually lead to cures for human diseases.



Survey Responses to the NC Vignette

As with the HBO vignette, the first question measured the extent of participants’ approval of NC research and read: “I support the creation of these [humanized (mice/monkey)/chemeras/Cebirs].” Respondents picked from a five-point “Strongly disagree”-to-“Strongly agree” scale. Averaging across all the possible vignettes, approval proved to be mixed. Overall, 12 percent strongly agreed with research, 28 percent somewhat agreed, 27 percent neither agreed nor disagreed, 18 percent somewhat disagreed, and 15 percent strongly disagreed. If we code these responses from 1 to 5, the mean is 3, suggesting an almost perfect divide in the public’s opinion. While bearing in mind that survey results are always dependent on the way a question is worded, it nevertheless appears that there is less support for NC research than there is for HBO research.

We can use the in-depth interview data to get a richer sense of what these survey responses mean. Unlike in the survey, I asked the in-depth interviewees about multiple levels of each factor in the vignette, allowing respondents to focus on comparing the different features engineered into the NC.

Again, nearly everyone turned out to be conflicted about this research. Even those who ended up in the “Strongly disagree” and “Strongly agree” categories managed to come up with potential arguments on both sides. To understand the dilemma, consider the following extensive quotation from someone thinking out loud about NCs. Danielle has a fairly explicit moral theory of the value of chimeras that is actually quite similar to the median opinion within the public-policy bioethical debate. When asked about the NC, she said:


Oh, yeah, well, I’ll think out loud for a bit, which I need to do, because I don’t know what I think, yet. I would say that having more human qualities does not inherently spook me. I could imagine creating a monkey with human eyeballs, so that we can learn more about blindness. And that’s definitely strange, but it doesn’t freak me out on a, on a deep moral level. So, it’s hard for me to form an opinion for, I would say, two main reasons. One is that my opinions about animal research just in general are still kind of hazy. You know, basically, like, I hate the idea of experimenting on monkeys at all, but I’m not necessarily against it all the time either. So, you know I’m thinking about, you know, weighing the benefits and the costs. . . . As we sort of move up the scale of animal intelligence and, like, emotional complexity, I get more and more uncomfortable with it. So, I do think there’s a difference between experimenting on a monkey and experimenting on a mouse. Although I could not tell you where exactly the lines are and how this all breaks down. And then, if I’m imagining monkeys with added humanlike cognitive and emotional qualities, that gets even hairier for me.

 So, what’s sort of funny about all of this is, I hate the idea of supporting the creation of humanized monkeys. But I also feel like that might just be sort of like intellectual weakness. I want to be able to say “No humanized monkeys” and then have other people do the, do the dirty work and then, like, save lives. So I’m really torn. I would say, if these monkeys are going to have human qualities that go beyond the physical, . . . if we’re talking about human ligaments and human eyeballs and human livers, I would say, I have to go with a “Neither agree or disagree.” For now. If we’re thinking about monkeys with human, like, enhanced intelligence, enhanced emotional capacity—once we get into the, to the cognitive, I would say I’m “Disagree.”



To get a sense of the challenge people face when thinking about this, note that the explanation above took four minutes to say (I have edited out the long pauses and repeated words).

Consider Lydia, who was asked about the NC described as a mouse with human brain tissue. Having recently discussed her approval of HBO research, she stated for the NC vignette, “I feel like I’m contradicting myself a lot, but I think that I disagree with this.” When asked why, she said, “I feel like it is messing with things too much. I don’t know, maybe I don’t disagree with it.” I then said, “Let’s say the mouse gets enough brain tissue for it to be humanlike, as you put it, and they have a humanlike brain.” “I would disagree with that” was her response. Eventually she summarized her position: “I’m more on the negative. I think it might be messing with things too much. Like it would be cool. I think, but I don’t maybe think something being cool isn’t necessarily right. I don’t know, this is a hard, hard question.” Note that Lydia is not the kind of inarticulate person frequently encountered in in-depth interview studies, as she was able to talk about other issues quite well. We can expect someone like this to be on the more negative end of the “Do you approve of NC research?” scale.

There are a wide variety of reasons why people are opposed to NCs. On one end is Karina, who is basically against designing new animals. She “strongly disagree[s]” with NC research because she doesn’t “really like the idea of us making something to test on. . . . And I’m not saying that we shouldn’t have ever done any animal testing, but I feel like designing animals just to test them is wrong.”

Vanessa was concerned more about how changing the potential humanlike qualities would be offensive in and of itself, rather than about anything that would happen to the NC. She was opposed to creating a NC that was “better” and no longer really a mouse. I later asked if it was better to only change the immune system, and she said:


Why do I feel like that’s different? I guess it’s because you’re not really messing with, like, the shape of the animal and you’re not trying to change its, like, defining characteristics and you’re not trying to, like, create something better. It’s more that you are . . . you’re changing the immune system, you’re more just testing its vulnerability to different diseases than you are trying to change, like, its nature in some way. So I feel like that is different, whether that’s right or not. I feel like I would be more on that side of it, yes.



She later concluded, “I feel like I am not into mutating these animals beyond, like, their natural . . . characteristics and their . . . like, natural tendencies. Changing its immune system wouldn’t, like, give it humanoid characteristics or anything, but making it more humanlike in appearance or changing its brain tissue would.”

As with HBOs, there were some respondents who see human health as the only real issue, even to the point of not coming up with any other moral considerations. For example, when I asked Peter his reaction to the vignette, he said, “I guess I will strongly agree.” Why?, I asked. He said:


I support the creation of these humanized mice. I want to say I agree or strongly agree. Because I don’t know, I mean, mice have always been tested on. I don’t like putting our man-made morals in the way of improving our way of life at this point. Seems silly, I guess, if we have the ability to make things better. I guess we should move in that direction. So yeah, I would still say strongly agree.



It often becomes evident in the in-depth interviews, as expected, that people are implicitly concerned with the foundational distinction between humans and animals even if they do not explicitly discuss it. Cultural theory would suggest that, in the case of a deeply assumed cultural distinction (such as that between humans and animals), such distinctions are so deep-seated that they are hardly even recognized.19 It would be like asking the fish to describe the water. And indeed, these foundational distinctions often dissolve when subjected to ongoing discussion. Paul is nearly unique among the respondents because he recognizes the human-animal distinction in his own thinking. Upon hearing a description of NCs, he said:


Yeah, this sounds a little bit more suspect to me. It sounds like—what is that movie?—like Planet of the Apes, or something like that. . . . I would say, strongly disagree. I don’t support it. I think this is kind of taking a little bit of a bridge too far. I think that honestly, for me, it emanates more from a sense of wanting to keep my own superiority as a human and not grant that superiority to others. And I think that comes from a very, like, subconscious kind of idea of human beings wanting to dominate rather than spread that domination around.



Conclusion

We now have a baseline of public reaction to HBOs and NCs. In general, there is strong approval of HBOs but very mixed opinions about NCs. I have used the in-depth interview data to get a sense of the thought process behind these stock answers. The varying levels of support are interesting, but even more interesting is why there are differential levels of support, and which groups of Americans are more or less approving. In this chapter I have introduced the experimental vignettes that I will use to answer some of these questions. We’ll turn to that analysis in the next chapter.
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Consciousness, the Human-Animal Foundational Distinction, and Ephemeral Connections to Humans

In Chapter 2 I described a range of humanistic and social-science scholarship that suggested that the public is likely to have a different view of HBOs and NCs than will those engaged in the public-policy bioethical debate. Most notably, this literature suggests that the possibility that either NCs or HBOs could obtain consciousness is probably not very important.

What would be more important is, first, the foundational distinction between human and animal. While scientists and bioethicists are unlikely to believe in this distinction, it is likely that most of the public does, and that this would make the public less supportive of NC research.

The second major factor is the belief that humans retain ephemeral connections to their disembodied parts. For someone who believes in these connections, HBOs violate the human-object distinction, because the object (the HBO) is still somewhat human. A human is then being treated like an object. Scientists and bioethicists, by contrast, are unlikely to believe in these connections and are instead likely to see the body as purely material. Belief that humans retain these connections to their disembodied parts may decrease support for HBO research. I suspect that the public’s “yuck” reaction when told about these technologies results from breaching these two foundational distinctions.

The previous chapter described the research instruments I created to look for evidence of the public’s views. Let me offer a few more words about such surveys. If I find a 15-percent difference between any two sub-populations in their agreement with something like HBO research, that is a fairly substantial difference. An effect larger than 15 percent would probably already have been commonly evident without having to conduct a study. It is usually interesting that there is a difference at all, because this tells us something about the experiences of those sub-populations.

Consciousness

The survey provides evidence regarding whether the public is concerned about consciousness. In the HBO vignette component of the survey, the respondents were randomly divided into four equal groups each seeing one of four different vignettes; one quarter each saw a vignette in which (1) the HBO would not achieve consciousness, (2) the HBO could achieve the consciousness of an insect, (3) the HBO could achieve the consciousness of a pig, and (4) the HBO could achieve the consciousness of a human fetus. If the level of consciousness is the determinant of support or opposition to HBO research, then we would expect increasing opposition in the order I describe for the factor levels above.

The formal results of the statistical analysis are reported in the endnotes to this chapter and in tables available online. The analysis shows no difference in level of opposition between those who considered HBOs with no consciousness, insect-level consciousness, pig-level consciousness, and human-fetus-level consciousness.1 The finding regarding the human fetus is particularly surprising, in that the vignette was meant to evoke the idea of a conscious human trapped in a dish,2 reflecting the tone of media stories surrounding the discovery that HBOs have the brain waves of human fetuses.

Perhaps an effect of level of consciousness would have been found if I had added the option of “10-year-old human,” but it did not seem credible that a ½-inch piece of tissue without any experiences could obtain that level of consciousness. That said, comparing responses to “no consciousness” and “consciousness of a human fetus” is a fair test of the idea that the public is concerned with levels of consciousness. It appears that the public is not concerned. The vignette also contained a factor describing awareness in two ways, one more humanlike than the other. These results also fail to support the consciousness theory.3

Let me put a finer point on this. The vignette shows that the public does not use levels of consciousness on their own when examining this topic. When they do not realize that the person asking the survey questions is comparing levels of consciousness, consciousness is not “what comes to mind.” But if a bioethicist were to argue to the public that levels of consciousness were really important, I suspect they would agree. Another way to put this is: Does the public think consciousness is important, or could they come to agree with the bioethicists’ claims that consciousness is important? I think the answer is, the public does not think it is important, but could come to accept the bioethicists’ claims. I believe that policy should follow the public’s actual views, to the extent possible, instead of the views of specialists to which the public might eventually agree.

“What comes to mind” and “agree to” require different survey techniques. To discover the former, I can use a vignette in which the respondents do not know that I am looking to see if they use a continuum of consciousness to evaluate these technologies, since each of them is asked to consider only one level of consciousness (e.g., insect). For the “agree to” question, we could use a standard survey in which they would see a question explicitly asking about the importance of consciousness. Asked such a question, respondents would realize that differential consciousness is important to the researcher and would indicate their level of agreement.

A standard survey item included later in the survey, after the vignette, explicitly suggested to the respondents that consciousness is important, essentially asking for their evaluation of the bioethicists’ moral concern: “If human brain organoids obtain higher levels of consciousness, we should treat them more like we treat born humans.” In response, 13 percent of respondents strongly disagreed, 16 percent somewhat disagreed, 35 percent took the neutral position, 26 percent somewhat agreed, and 11 percent strongly agreed. So perhaps half of the public does care about consciousness at an abstract level—just not at the level that bioethicists care about it (as bioethicists would join the 11 percent of the public who strongly agree with this statement). Despite not using consciousness in their evaluation, a good portion of the public could be convinced to do so.

This difference between an experimental vignette and standard survey questions can be shown with the in-depth interview data. In these interviews respondents were shown versions of each vignette instead of just one, and they could then calibrate their responses. Respondents discussed the differences between the vignettes.

Some interview respondents did not distinguish between these levels of consciousness, basically saying that we kill insects, pigs, and human fetuses all the time, so none of that is problematic. For example, Marian, in responding to the HBO vignette, said she was comfortable with destroying the HBO with the possible consciousness of an insect. How about the self-awareness of a pig? I asked. She responded, “We slaughter pigs for food, you know. We do kill things that are self-aware and try to do it responsibly, but also there are purposes that animals serve.” If the vignette had specified the self-awareness of a human fetus, she said her answer would not change, and instead argued about how she would know about its consciousness anyway: “How would we know that something was that self-aware? And if, in the process of discovering that these brain organoids are that self-aware, would we also simultaneously be discovering that a lot of things in our environment are far more self-aware than we suppose?”

However, when I walked other respondents through their reactions to the different possible levels of the consciousness factor in the HBO vignette, most of them alluded to a consciousness continuum. For example, Bill, who we met in the last chapter, was talking about whether it would be OK to destroy an HBO. To test the levels of the vignette, I changed my description of consciousness. He had started with the “will not develop consciousness” level and said of HBO destruction, “I do not know why I agree. That sounds agreeable. Interesting. I think I agree with that.”

I then asked, What if the HBO had awareness of its surroundings, to the level of an insect? He responded, “I’ve always kind of viewed this as stuff that is non-aware. . . . [But] when something begins to interact with its environment enough that it’s aware of who it is, or that it’s feeling pain, it wants to change the scenario, [then] I’m a little less comfortable with it.”

How about the level of a pig? His response: “Yeah, ya know, I think we’re reaching a good endpoint.” I asked what was different between the insect and pig cases. He responded, “Their reasoning and interaction is at the animal level. To me there definitely seems to be a lot more awareness of even abstract things. You know the animal sees. The hunter steps behind the tree, they still know there’s a hunter there, you know, even though the tree prevents them from seeing it. I don’t know if insects are at that level.” And, finally, I asked about consciousness like that of a human fetus, which was the underlying issue in the media reports on the brain-wave experiments. How does this affect your comfort level? I asked. His response: “Uncomfortable.”

The respondents were aware from the way I asked these questions that levels of consciousness were supposed to be important to their answer. They then invoked a basic idea of levels of consciousness whereby a pig is more important than an insect. But when respondents did not have the ability to compare, as in the experimental vignette version for which they were randomly assigned to only see one of these consciousness levels, the public’s response was that their approval is not contingent on the consciousness of the HBO. Though the public is not currently concerned about consciousness, the public could be convinced to be concerned about consciousness.

The Human-Animal Foundational Distinction

To what extent does the public believe in a foundational distinction between humans and animals? I have a range of analytic puzzle pieces that, when combined, show a coherent picture. I start with two fairly direct survey questions that were asked toward the end of the survey, well after the HBO and NC vignettes.4 These are not part of an experimental vignette, so they measure the extent to which the respondents agree with the ideas presented to them. Importantly, these questions did not ask about HBOs or NCs but were instead very general; the in-depth interviews show that people interpreted them in the most general of ways. I asked respondents whether they agreed that, “in general, humans are more similar to animals than they are different,” and most respondents agreed. While only 6 percent strongly disagreed and 13 percent somewhat disagreed, 21 percent took the neutral position, 43 percent somewhat agreed, and 18 percent strongly agreed.

In the in-depth interviews, it was typical for respondents to interpret the question in the most general of ways. For example, Brian said to me: “We coexist in the same ecosphere . . . with slight variations. Obviously, some are underground or underwater . . . but we’re all carbon-based life-forms [using] oxygen primarily.” Lydia simply said, “We’re all just trying to eat and sleep and make babies.” I think that those who agree that we are similar at this level of generality think (to use the metaphor from earlier chapters) that humans and animals are on the same continuum. However, this question cannot reveal whether they think there is a large gap in the continuum between humans and other animals.

Those who saw a difference were thinking more specifically. Bill said that he disagrees that humans and animals are similar, saying “Again, I think it’s the human consciousness, to decide things. We’re all going to eat, we’re all going to go to sleep, we’re all going to look for shelter, we’re all going to look for companionship and all the things that the animals do too. But I think we go about it one more deeper level than they do.”

Sophia also said humans and animals are different. Why? I asked. She said, “The difference lies with the soul and with the power of the brain in humans vs. animals, in the fact that we can plan, we can act differently from animals, and we should be acting differently from animals. We have a conscience. Ethics and whatnot makes a big difference.”

The survey also asked for the participant’s level of agreement with the statement “A chimpanzee with a human brain would be human.” By assuming no gap in a human-animal continuum, this is a direct measure of the most concrete version of violating the foundational distinction. Respondents had the opposite reaction to this, with 29.2 percent strongly disagreeing, 26.3 percent somewhat disagreeing, 25.6 percent taking the neutral position, and only 13.0 percent somewhat agreeing and 5.9 percent strongly agreeing. Obviously, this question represents an extreme statement, and there could be all sorts of reasons to disagree with it. That said, when the question is framed at this level of specificity, very few people see no distinction between humans and animals.

The more important question is whether those who most strongly believe in the human-animal distinction also are opposed to NC research, which would suggest that belief in the divide determines one’s views of NCs. Looking at the general agreement that NC research should continue question asked after reading the vignette, we see that those who believe in a stronger distinction between humans and animals are more opposed to NC research. While it is difficult to describe how strong an effect is in a survey, I use a method that relies upon describing the difference between exemplar respondents.5

Of the respondents who least agreed that humans and animals are similar, 30 percent somewhat agreed or strongly agreed that NC research should continue, while those who most agreed that humans and animals are similar, 45 percent somewhat or strongly agreed.6 This is a fairly large effect by survey standards. Of the respondents who least agreed that the chimpanzee with a human brain would be human, 36 percent somewhat or strongly agree that NC research should continue, while of those who most agreed that the chimp would be human, 46 percent somewhat or strongly agreed. This is a more moderate effect. Combined, these analyses support the idea that opposition is driven by belief in a foundational distinction between humans and animals.

The NC Vignette and Approval of NC Research

The NC vignette was designed primarily to evaluate the theory that people will oppose creating NCs because NCs violate the foundational distinction between humans and animals. The logic is that the NC will be considered an abomination and therefore should not be created. The analysis shows that those who saw the vignette in which the animal involved was a monkey (instead of a mouse) were less likely to approve of chimeras, with a 13-percent difference in selecting “Agree” or “Strongly agree with continued NC research.”7 All would agree that monkeys are cognitively much superior to mice, so if the public were concerned with levels of consciousness, we would presumably see much more than a 13-percent difference here. Instead, what we see, especially when combined with the puzzle pieces I will show below, is that the public is primarily concerned that the foundational distinction is being crossed with any animal, whether mouse or monkey.

The vignette also had four variants involving possible modifications to the animal that the respondents were randomly assigned to see: (1) a human immune system, (2) implanted human brain tissue, (3) a brain like a human, and (4) movement more like a human. The analysis shows that respondents who saw either of the two “brain” scenarios were more opposed to NC research than those who saw the “immune system” scenario.8

The foundational distinction is threatened when core elements of the animal and the human are mixed. Since the brain is where the public thinks capacities such as “ability to love” are housed, such modification therefore threatens the human-animal distinction. However, one could also argue that the two brain scenarios indicate to the respondent that the resulting animal, now vested with some human brain tissue, would have greater consciousness. So perhaps that result is ambiguous in adjudicating between the consciousness and human-animal distinction perspectives.9

However, the 25 percent of respondents who saw the change as making the animal “move like a human” were more opposed to NC research, which suggests that it is not consciousness that is registering with people but qualities that are part of the definition of the human used by the public. Human movement violates the human-animal distinction because, as discussed in Chapter 2, people define humans as those entities that look or act like humans. However, this effect is relatively small.10

Finally, the respondents’ reaction to the labels applied to the chimera supports the idea that the public is concerned about the human-animal distinction. In Chapter 2 I theorized that one way to violate the human-animal distinction is through labeling, which could invoke the idea that the entity is part-human. In the vignette, respondents were randomly assigned to see one of three labels for the NC: “humanized mouse”/”humanized monkey,” “chimera,” and “Cebir.”11 For this analysis, the label that other labels are compared to is “humanized,” which is currently used by scientists. The results show that it is actually “humanized,” as compared to “chimera” and the made-up label “Cebir,” that generates disagreement with creating the entity. I interpret this to mean that reminding the respondent that the NC is a mix of human and animal triggers the violation of the human-animal distinction, and thus disapproval of this area of research.

As an aside, this analysis allows for a contribution to a separate and smaller pragmatic debate among scientists. A prominent report on NCs and HBOs, focusing on the proper label for these entities, avoided the term “chimera,” partly because scientists do not use the term but also because it is suspected of generating unjustified fear in the public due to the connection with mythological monsters.12 My own results suggest that “humanized” is scarier than “chimera,” probably because most respondents wouldn’t know the mythical origins of the term and so would likely assume that it’s a made-up name like “Cebir.”

Is There a Foundational Distinction between the NC and the Human?

The previous analysis assumed that violating the foundational distinction is indicated by disapproval of the research. This issue was directly broached when I presented respondents the following statement: “There is not really too much of a difference between these [humanized (mice/monkeys)/chimeras/Cebirs] and humans.” As you would expect, given the earlier questions about differences between humans and chimpanzees, only 4 percent of respondents overall strongly agreed with this assertion. An additional 14 percent somewhat agreed, 27 percent neither agreed nor disagreed, 25 percent somewhat disagreed, and 30 percent strongly disagreed.13

If it is capacities like consciousness that make people think a human and animal are similar, then the NC with a human brain should be considered more like a human than the NC with the human immune system. However, seeing the “brain tissue like a human” variant did not in fact lead to more belief in similarity than the “human immune system” variant. In comparison to “brain tissue like a human,” “brain tissue from a human” is designed to more directly invoke a violation of the foundational distinction because in the latter scenario the tissue comes from an actual existing human. However, the analysis shows that the respondents who saw “brain tissue from a human” are actually more likely to think NCs are different from humans. This response seems to provide support for the foundational distinction theory.

Similarly, seeing the modification in the vignette as installing “human movement” also leads to seeing more difference between the NC and humans. Though we might think that human movement would increase one’s perception of humanness, we actually see the inverse. Similarly, and as before, labeling the NC as “humanized” (rather than” Cebir”) actually leads to respondents seeing more difference. (There is no difference between seeing “chimera” compared to “humanized.”) As the foundational distinction is violated, I think we are seeing the disgust response at work. On seeing “human brain”—particularly brain tissue from a human—and the label “humanized,” respondents say to themselves, “No—that does not make them like a human!”

Consciousness, the Human-Animal Distinction, and Treatment

Another set of questions sought to discover respondents’ views of how we should treat HBOs and NCs. These questions served two purposes: First, they showed the moral status of these entities for the public, which is part of their anthropologies. Second, they indicated whether the public was concerned with consciousness or the human-animal foundational distinction.

After the general question about whether to continue HBO research, the survey asked for responses to the statement “I am comfortable with these brain organoids being destroyed when the experiments are done.” The public evidently does not think such entities have high moral status: only 4 percent selected “Strongly disagree” and only 9 percent selected “Somewhat disagree.” That said, HBOs were obviously granted more respect than a piece of fingernail paring; 31 percent selected the “Neutral” position, while 28 percent chose “Somewhat agree” and an identical 28 percent chose “Strongly agree.” Clearly, while the overall public does not think of HBOs as having anything close to the status of humans, that does not mean that they have no status at all.

As you would expect, another analysis shows that those who think it is fine to destroy HBOs are the most supportive of the research in the first place, and those who are most opposed to destroying them are most opposed to this research—that is, people who think HBOs have some moral status do not want to create them.14

The consciousness theory would predict that the respondents who saw vignette variants where the HBO had higher levels of consciousness (insect, pig, human fetus) should be increasingly reluctant to destroy the HBOs, because these HBOs would have more moral status. But analyses show no difference between those who saw these higher levels of consciousness and those who saw that HBOs are expected to not be conscious (the comparison group).15 Levels of consciousness do not seem to be important for how we treat HBOs.

We can also look at the treatment of NCs. In the public-policy bioethical debate, the consensus is that, the more human capacities a NC has, the better it should be treated. Does adding human brain tissue lead the public to think we should treat the animal better? After presenting the NC vignette, and after asking about approval of NC research, I asked for the evaluation of the statement “We should treat these [humanized mice/monkeys//chimeras//Cebirs] better than we treat other [(mice/monkeys)].” Only 7 percent strongly agreed, 17 percent somewhat agreed, 42 percent took the neutral position, 16 percent somewhat disagreed, and 18 percent strongly disagreed. That is, a majority think that adding human qualities does not increase the status of the animal. This seems to support the human-animal distinction that would hold that an upgraded mouse is still a mouse and an upgraded monkey is still a monkey.

We can also examine the vignette factors.16 If the public thinks like the ethicists, the respondents who saw the vignettes in which the NC had brains that were more human should think that those NCs should be treated better. That is, if it were to become “more human,” we should upgrade its treatment. But the analysis actually shows that seeing either of the two human brain-tissue additions, compared to seeing the change as adding a human immune system, does not incline the respondents in favor of improved treatment.

In fact, those who saw a vignette variant in which the NC was capable of “human movement” actually were slightly less likely to think the NC should be treated better than other mice or monkeys. This is another piece of evidence supporting the theory that there is a disgust response to violating the human-animal distinction. In Western culture, life-forms that violate foundational distinctions have been considered “monsters.” So instead of regarding the NC as more like a human and thus deserving of better treatment, the respondents apparently see the animal that moves like a human as a monster and want to treat it worse than other mice or monkeys. This is like the villagers’ response to Frankenstein’s distinction-violating monster—destroy it.

The influence of labeling has a similar effect. When the NC is described as “humanized,” people are less likely to say it should be treated better than those who saw it labeled “chimera.”17 Those who saw “monkey” were less likely to think the NC should be treated better than those who saw “mouse.”18 This is consistent with the idea that the proximity of monkeys to the border of the foundational distinction makes them more of a threat. Again, these seem to trigger disgust reactions, in which the violation of the human-animal distinction leads people to conclude, “Treat the humanized entity worse.”

Finally, I asked respondents to evaluate the statement, “If enough human qualities were put into the [humanized mice/monkeys//chimeras//Cebirs], we should think of them as having the same importance as born human beings.” This is a distillation of the moral perspective of bioethicists into a phrase. Only 7 percent selected “Strongly agree,” and 18 percent “Somewhat agree”; 28 percent selected the neutral response, 20 percent somewhat disagreed, and 27 percent strongly disagreed. That is, very few members of the public agree with the extreme version of bioethicists’ reasoning that species is morally irrelevant and that all that matters is capacities. (In fairness, probably few people could imagine a NC having the same human qualities as an actual human.)

If capacities were driving the moral status of the NC, the NC with more human traits (e.g., a more human brain) should be more likely to be equated with humans, but it turns out that this is not the case. The different qualities that people see as installed in the NC do not affect their responses.19 The effect of labeling shows the opposite of what the capacities theory would predict and supports the idea that there is a disgust-driven backlash effect. Respondents who saw the “humanized” label in the vignette were less likely to think the NC should have the same importance as humans compared to those who saw the “Cebir” label.20

So far, I have shown analyses, metaphorically described as puzzle pieces, suggesting that, when all is put on the table, the public is not very concerned about the consciousness of HBOs and NCs. Rather, the pieces suggest that the concern is with the human-animal distinction. The strongest pieces of the puzzle even suggest that there is a backlash of disgust, and that suggesting to the respondent that an entity is a mix of human and animal on key components of humanity results in a desire to treat it worse. This effect is akin to how an average member of the public would want to treat other violators of foundational distinctions, like zombies.

Ephemeral Connections to Actual Humans

In Chapter 2 I relied upon existing scholarship to suggest that the definition of a human used by the public leads to thinking that extra-bodily human tissue retains a connection to the actual human. This in turn would lead to a breakdown of the human-object foundational distinction, because the object (the HBO) has a part of an actual human in it or “is” a human in an ephemeral sense.

In the medical perspective, disembodied human tissue has no particular status and is usually discarded and burned. The public-policy bioethical debate discusses how people own their tissue, and agrees that it cannot be used without permission. However, for the general public, the relationship between actual humans and their disembodied tissue probably runs much deeper and will impact how people view HBO and NC.

I was also able to conduct analyses to evaluate these hypotheses. After the HBO vignette, and after the question about whether this research should continue, I asked respondents to evaluate the statement “Human brain organoids should be thought of as an extension of the person who donated the skin cells used to make it.” Only 13 percent strongly disagreed, 15 percent somewhat disagreed, and 32 percent took the neutral position; more interestingly, 28 percent somewhat agreed and 13 percent strongly agreed. Skeptics may suspect that these respondents were reading the survey too fast, but there is no evidence to suggest this.21

Interviewees’ Understanding of Ephemeral Connections to Actual Humans

An examination of the in-depth interviews shows that there are three interpretations of this question—that “extension” may be legal, biological, or spiritual. First, a few mentioned the idea that people own their cells and that scientists cannot do anything to those cells without the donor’s permission, which is a critical issue in the public-policy bioethical debate. For example, John says, “It comes down to consent. . . . You would have signed away that consent, otherwise you wouldn’t have been allowed into whatever the program happens to be.”

A group of respondents strongly disagree with “extension” because they take a materialist perspective. For example, Karina says, “If my finger was amputated at that point, it’s not an extension of me anymore—like, it’s a detached dead limb.” Similarly, Paul says, “I would say, I strongly disagree, I mean, when somebody . . . donated a kidney and that’s implanted in somebody else, that’s no longer part of you, you know.”

Respondents who see a connection with the donated body part are usually referencing a genetic connection between the donor’s cells and the HBO. This may be the result of decades of public discourse that emphasizes not only that we “are” our DNA, but also that our particular DNA is unique to us.22 Steve saw a general genetic connection:


Well, because the person who made the donation has some type of connection, you know, to the organoid that was created. Yeah, I mean, it’s not going to have a personality, or anything like that. But . . . skin cells . . . are specific to an individual, which could also be, you know, looked at, as they say, if that person that donated the skin cells had a particular disease or something that we were looking at as far as research concerned, it could be, you know, connected in that way.



One step stronger than just “it has the same DNA” are analogies to children. Robert says it is “similar to a person being born. So, if the brain organoid was an extension of the person who donated the skin cells, that would be similar to that same person giving birth.” Dan says, “It’s like a child being an extension of their parents. A child is not their own person from, like, the minute they’re born. Oh, the parents should be held responsible for them. But, yeah, it’s like an extension.” That people make a family connection suggests a stronger link and potentially higher status for the HBO.

The idea of extension was often rejected because the HBO was small and limited, but if what was grown was more substantial, then “extension” would be justified. Isabel said, “Although I don’t actually think it’s going to be an extension of a person, but it is like . . . replicating a human, to a certain extent, whereas this is like a decent body part, and that just to me does not feel as . . . replicable.” Similarly, Robin said, “I think I would disagree with that as well. Because I think a skin cell and an entire human being . . . Like, it’s still . . . a piece of science in a lab—it’s not like a human being in the streets. Although I think it would be nice to acknowledge that it came from someone, I don’t think that it’s necessary you treat it, like, as an entire extension of that person.” Note the implication here, which is that if the HBO was more representative of an entire human, it would be more of an extension of the donor.

Finally, there are respondents who see an HBO as an extension because of a more diffuse spiritual connection. Eric said, “I think there’s something about our beings that make up everything about who we are. And that is important always to acknowledge what that is, no matter what lens we look at that through. It should always be traced back to that. I think that that helps it ensure that it lasts forever. . . . I feel like it needs to be, in that way, attached.”

The Impact of Belief in Extension on Treatment

The survey showed that more people agreed than disagreed that an HBO was an extension of the human who provided the cells from which it was grown. Does seeing a connection to an actual human mean we should treat an HBO more like a human?

The analysis shows that those who see the HBO as an extension are much less likely to agree that HBOs can be destroyed. Of those who most agreed that an HBO is an extension, 48 percent also somewhat or strongly agreed that HBOs could be destroyed.23 Of those who least agreed that an HBO is an extension, 73 percent also somewhat or strongly agreed that HBOs could be destroyed. Thinking of HBOs as an extension is also strongly associated with thinking that an HBO with human traits should be treated more like a human. Of those who agreed that HBOs are an extension, 68 percent somewhat or strongly agreed that HBOs should be treated more like a human. Of those who did not agree that HBOs are an extension, 4 percent somewhat or strongly agreed that HBOs should be treated more like a human.24 Those who see ephemeral connections plainly want better treatment of HBOs.

HBOs Having Shared Thoughts with the Donor

Some of the interpretations of the extension question—for example, that extension means “ownership”—are consistent with a materialist understanding of the human used in the public-policy bioethical debate. I also evaluated a strong ephemeral connection that clearly does not assume materialism, which is the transmission of thought, similar to what we see in studies of organ transplantation.

I asked the respondent to evaluate the statement, “If a human brain organoid could think, it might have the thoughts of the person who donated the skin cells.” While this is outlandish from a scientific perspective, only 12 percent of the public strongly disagreed, 15 percent somewhat disagreed, 35 percent took the neutral position, 29 percent somewhat agreed, and 9 percent strongly agreed. Those who somewhat or strongly agreed thus outnumbered those who somewhat or strongly disagreed.

Though we can acknowledge that most Americans do not understand the scientific views of human biology, that is actually beside the point, since they are nevertheless part of the public whose collective views should determine science policy. A good portion of the public believe humans possess both body and soul, and thus are likely to believe in the possibility of the most ephemeral connections, such as shared thoughts.

Interviewees’ Understanding of Shared Thoughts with HBO

There were a range of responses to the interview statement about an organoid possibly retaining the thoughts of its donor. The more scientific responses will be quite legible to most readers. A good number of respondents basically said, “That does not make sense,” or “How could that be?” The more articulate explained that thoughts are not contained in each cell, so how could they be the same? As Peter said, “My brain only knows what I’ve experienced, so I don’t see how it could have the thoughts . . . I can’t even imagine.” John said, “It kind of seems like a non sequitur because you know consciousness is not just cells, it’s also experience. So obviously even if it was a clone version . . . it would not be the same.”

A very large group of people are utterly unsure what to make of the claim and therefore pick a more neutral response. Vanessa selected “Disagree” (not “Strongly disagree”) and clearly was inclined to agree with those in the first group but was not entirely sure: “I literally have no idea. . . . I haven’t researched that much into where, like, personality and things come from, whether it’s, like, nature versus nurture, you know. If you’re, like, genetically, or if you . . . Or if it’s what you’re surrounded by when you grow up, but I lean a little more towards like . . . you grow into your personality and who you are.” Brian says, “I don’t know enough about stem cells, . . . so I would neither agree or disagree. . . . It seems really unlikely.” Farrell says, “I don’t quite see how that would make sense, but I guess . . . I mean, maybe. I don’t agree, nor do I disagree. I could see arguments for both sides.”

A contingent of respondents thought that DNA in cells could transmit thoughts. Richard says, “It might. . . . But as the same DNA, I mean, yeah, probably agree with that.” Along with those who had heard that trees communicate with each other, and thus anything similar was possible, there were others who also saw more diffuse connections. A few were directly aware of reports of memories being transmitted via organ donation. Ross, when asked if an HBO “might have the thoughts of the person who donated the skin cells,” said:


I kind of agree, because in some of the books I have read you see stories. There was one, a few years back, where a football player died . . . and the parents donated the heart to an older woman in New York or something. When she woke up she had this strange craving for banana Popsicles, and that happened to be his favorite treat. . . . I have read and seen too much stuff for donating organs and people got the memories of the previous owners. So, yeah, something like that can be transferred to the new owner.



Similarly, Paul was using an example of a heart transplant, which prompted us to ask whose heart it was. He answered, “I know it was somebody else’s heart, but now it is currently the current owner’s heart. But when I think how little we know about . . . these things it is insane. . . . There might be some kind of influences. . . . If I have a soul, . . . and I think I do, that has so much to do with electrical impulses and signals.” He continued with an example of how a transplanted organ could be directing the activity of the recipient: “So say that I plant trees, all in a certain area, and maybe I keep coming back to this area for the rest of forever. I’ve drawn this time and space, this energy, this plant—it’s still here after I’m gone. . . . So I think there are these remnants of things that can be leftovers from the spirit before, the soul before.”

To scientifically informed readers, this sounds preposterous. However, for those who believe in spirit or soul, the idea of nonmaterial connections between living entities was not so unlikely. In fact it was plausible enough to push their response a step up the scale from, for example, “Somewhat disagree” to “Neither disagree nor agree” as well as to generate generalized disgust with HBOs.

Further Evidence for Ephemeral Connections Based on Belief in Spirit or Soul

These ephemeral connections will seem outlandish enough to many readers that I want to provide further evidence that belief in these connections comes from belief that there are spiritual forces in the world. The largest institution in the United States that teaches ephemeral connections is Christianity, and, in the United States, only Christianity is large enough for me to analyze with a national survey. Belief in ephemeral connections is very much like other beliefs found among Christians.

To also take a few obvious examples; most Christians believe that people have a nonmaterial essence called a soul that can survive the body’s death. Christians generally believe they are in communication with a divine entity that is beyond matter and cannot be seen. They retain a relationship with dead people whose souls are in heaven. Christians believe that God spoke through certain historical figures, and a subset believes that God continues to speak through either representatives on earth (e.g., the Pope) or individuals possessed of the spirit (e.g., in Pentecostalism or Quakerism). To the Christian mind, the idea that HBOs are an extension of a human, or that there could be a thought connection to an HBO, is not as fundamentally weird as it would be for an atheist.

We will be delving more deeply into religion in the next chapter, but for now I looked at who in my survey sample believes in the ephemeral connections with HBOs. Adjusting the figures to account for differential education levels and other demographic and attitudinal features, we find that adherents of every active Christian group except the most liberal ones are more likely than the nonreligious to believe in these ephemeral connections.25 This supports my interpretation that these ephemeral connections are not just biological or social but at least partly spiritual.

The Impact of Belief in Shared Thoughts on Treatment

Does this stronger version of an ephemeral connection lead to increased status for HBOs in the public’s mind? Those who agree that an HBO may share thoughts with the cell donor are indeed slightly less likely to think that HBOs should be destroyed; those with the highest and lowest agreement with the “thoughts” question differ by 8 percentage points in selecting “Agree” or “Strongly agree” with the statement that HBOs can be destroyed.26 The idea that, if an HBO were to obtain enough important human traits, we would treat it more in the way we treat humans is more strongly predicted by believing in shared thoughts. Those with the highest and lowest agreement with the “thoughts” statement differ by 34 percentage points in selecting “Agree” or “Strongly agree” that the HBOs should be treated more like a human.27 That this effect is stronger than the previous one makes sense, in that if an HBO is described as more human, then the ephemeral connection to the actual human will be stronger. Only an HBO with more human traits could have thoughts.

In sum, a large portion of the public believes that humans are not just material but also have a nonmaterial spiritual component. For these people, imagining an ephemeral connection with disembodied human parts is not outlandish. And, as we have seen, belief in these ephemeral connections affects the public’s view of how to treat HBOs. Theory would suggest that the public thinks that the foundational distinction between humans and objects is being violated and that these HBO objects have part of a human within them. As we have also seen, those who think we should treat HBOs better are less in favor of the research in the first place.

Conclusion

The reason NCs and HBOs are controversial is that they implicate the human, so one’s evaluation of these technologies will depend at least in part on what one thinks a human is. The professional participants in the public-policy bioethical debate tend to use the academic philosophical or biological definitions of the human. As a result, the main ethical concern about NCs and HBOs turns out to be that they could achieve an unacceptable level of “humanlike” consciousness.

In this chapter I have examined the public’s views, and the public has different definitions of the human. Social science rarely examines the underlying cause of the public’s views on issues like these, because they are so hard to measure. There is no one test that reveals the public’s views on the subject, so I have instead created, metaphorically, pieces of a picture puzzle that do go together, although not precisely, to paint a coherent picture of the public’s views.

The public is unlikely to be primarily concerned with the consciousness of HBOs and NCs. Though they will agree when presented with the idea that consciousness is paramount, their own instincts lie elsewhere. Regarding NCs, the public is primarily concerned about violating the foundational distinction between humans and animals. Regarding HBOs, the public is primarily concerned that extra-bodily tissue retains an ephemeral connection with the original human. These findings are important for our understanding of the HBO and NC debate, but we also need to account for the fact that these technologies are instances of a larger category of biotechnologies for which segments of the public may have different views. I turn to these analyses in the next chapter.
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Views of Nature, Religion, and the Cultural Authority of Science

We have been focused on how the public’s definition of a human ultimately impacts its views of HBOs and NCs by emphasizing the foundational distinctions between humans and animals as well as the distinctions between humans and objects (HBOs). But, given the complexity of society, there is never just one explanation for public opinion on a given subject. Rather, a number of social forces combine to produce approval or disapproval of HBOs and NCs. To truly understand the public’s views, we need to examine additional reasons for support and opposition that are broader than NCs or HBOs. HBOs and NCs are biotechnologies, and social groups can be expected to have positive or negative reactions to biotechnologies in general. This chapter will primarily focus on people who have differing views of the relationship of humans to nature, different religious groups and beliefs, and distinctive orientations toward science.

Demography and Support for HBOs and NCs

Most social-science analyses of public opinion, including those devoted to biotechnology, focus on demographic differences in opinion. These analyses are often informative because they map onto readily observable groups in society, such as people of different ages. For example, when social scientists measure demographic characteristics like female gender, what they are really saying is that women tend to have a different social experience in the United States than men and that this differential social experience leads to different views of biotechnology.

One reason for the focus on demography is that knowing a person’s demographic identity usually makes it easier to imagine which social experience led to a given attitude or opinion. For example, consider education levels. We can imagine (and could demonstrate with a separate project) that those with more education are exposed to more science through classes or in the workplace. Higher education, including education in nonscience fields, also tends to require that students employ the kind of Enlightenment reason that underpins science; in a humanities classroom, for example, you cannot offer the explanation “God caused it.” Thus, more education tends to produce distinctive views of HBOs and NCs. I will examine the social groups most analyzed by other scholars, but without focusing too much on demography, because the existing literature does not suggest that demography is very important for predicting views of HBOs and NCs.1

In studies of attitudes toward biotechnology, gender is not a consistent determinant.2 Indeed, it is a little hard to imagine what different social experiences would lead to gender difference in views of HBOs and NCs, and my analysis of the survey shows that there are indeed no gender differences in approval or disapproval of HBO or NC research.3

Race is more likely to influence trust in medicine than views of basic science. For example, African Americans are less likely than white people to agree that scientists understand the Covid pandemic and that the scientists involved with Covid share their values.4 Consistent with this expectation, I find no racial differences in view of approval of HBO or NC research.

Respondents with higher levels of educational achievement are usually shown to be more supportive of technology. But in my analysis, education level does not predict people’s views of HBOs; people with less than a high-school education have the same views as those with graduate degrees. For NCs, more education is actually associated with more opposition, which is the inverse of what is found in most studies of attitudes toward biotechnology.5 It may be that, in other studies, the education measure has actually been a stand-in for other attributes that my own study measures directly (see below), which would explain this anomalous finding.

My own research reveals that older respondents tend to approve more of HBO and NC research.6 Is this an age effect or a period effect?7 If it is simply a reflection of age, in which opinion tends to be determined by one’s stage of life, then we can expect the 25-year-olds to have become more supportive by the time they are 60-year-olds. Perhaps older people are more supportive because they are more fearful of Alzheimer’s and other neurological diseases. If it is instead a period effect, then changes in American culture mean that the young are going to remain more opposed to the technology as they age because they were raised and educated differently than the average 60-year-old. Perhaps younger people in more recent decades have perceived that human intervention into the natural world is suspect, not a point of pride. But this is only speculation; my present research design cannot establish whether this approval is an age or a period effect.

Orientation to Nature

Biotechnology modifies the existing world. Therefore, one’s orientation toward nature is likely to determine one’s views of biotechnology in general, including HBOs and NCs. Environmental ethicists make a distinction between conservationism and preservationism. Conservationists are in favor of the wise use of the natural world for human purposes; think here of cutting trees for human use while planting new trees in their place. (Conservationism in public discourse has a more general meaning.) In contrast, preservationists see nature as more sacred and not to be disturbed by human actions; think here of Henry David Thoreau’s focus on untrammeled wilderness untouched by humans, or Aldo Leopold’s view that “untouched nature is exactly how nature should be. Millions of years of biological history have endowed it with a moral or even religious significance.”8 The preservationist view is what we often mean by “natural,” which John Stuart Mill famously defined as that which is free of human interference.9

This basic distinction, which has been described in various ways, represents the core debate in justifications for environmentalism. To take a concrete example, a National Academies of Science report about genetically transforming animals asks what human values are at stake, and one such value is the potential impact of modified organisms on the environment. But this has both conservationist and preservationist interpretations; that is, impact can be “understood both in terms of outcomes for people and, for some individuals and cultures, as a concern about the environment in its own right.”10

The same distinction is often labeled with different terms. The National Academies report goes on to describe this distinction as between “intrinsic” and “anthropocentric” values, which gives us more insight into the divide. “Anthropocentric” would mean we are focused on “functions that are vital to humans, communities and societies,” whereas “intrinsic” would mean we must evaluate “environmental outcomes not only in terms of outcomes for humans but also in terms of their effects on the environment itself.” For example, we might support saving endangered species because of “their economic or medical usefulness”; alternatively, “they may also be considered valuable in and of themselves.”11 Philosopher Christopher Preston puts it slightly differently, acknowledging both those in technological debates who want to “diminish our footprint on the planet” and those who want to shape nature “confidentially, deliberatively and sometimes ruthlessly, all according to the best abilities of our technical experts.”12

According to Preston, if we continue on our path of genetic and other modifications of nature, “humans stand on the verge of turning a world that is found into a world that is made.” In the synthetic age, “the world is thoroughly reconstructed, from the ground up, by molecular biologists and engineers, marking the beginning of the planet’s first Synthetic Age.”13 As another critic of technology says, “We need to ask whether we are prepared to reduce the entire natural world to the status of an artifact.”14

Members of the public will find themselves at different locations on the conservationist-preservationist continuum, with few positioning themselves at the far ends. Since both HBOs and NCs involve the manipulation of that which already exists (that is, nature), those who are on the preservation end of the continuum are expected to be more opposed to these technologies.

Industrial Approach to Nature and the Synthesized World

One way to determine where respondents lie on the conservationist-preservationist spectrum is to assess their views of an industrial approach to modifying nature. Should we only modify nature in a few experiments, or should we create self-perpetuating processes and risk creating a fully synthesized world?

With this in mind, I added factors to the HBO vignette to see if using industrial terms in describing the production of HBOs changed the level of support or opposition. Thus, 50 percent of the respondents read that scientists had created one HBO, and 50 percent read that they had created 10,000 HBOs, a figure meant to suggest the wholesale manufacture of HBOs and thereby to evoke concern about treating nature like a factory. But the results showed that this change had no effect on respondents’ approval of HBOs.15 Thus, either the theory that an industrial description drives opposition is not supported, or the respondents were not interpreting the description as I intended. Perhaps they thought that the 10,000 figure suggested that the safety of HBOs had been assured and therefore was not a cause for concern. We will leave this puzzle piece aside and see if it fits in with a broader picture later.

In another factor, for 50 percent of the respondents HBOs were described as “grown,” and for 50 percent they were described as “manufactured”—again suggesting an industrial approach to nature. Seeing “grown” made respondents slightly more approving than seeing “manufactured”; 72 percent of those who saw “grown” somewhat agreed or strongly agreed that HBO research should continue, compared to 68 percent of those who saw “manufactured.” This is a small difference, but a difference nonetheless, and it suggests that those who oppose an industrial approach to nature may be slightly more opposed to HBOs.

We can also look at the NC vignette. Half of the respondents read that scientists were creating a “new species,” and half read that scientists were creating “no more than a dozen” animals. Those who read “new species” turned out to be more opposed to NCs16—not surprisingly, since “new species” suggests a more industrial approach to nature, with self-perpetuating consequences. But let us not lock this puzzle piece into place quite yet, because we cannot rule out another explanation: that respondents are less approving when they see “new species” because they fear making an error that could have a more profound impact on the environment.

Nature Has a Purpose and Plan

Those on the preservationist end of the continuum think that nature has intrinsic value and that we should, as much as possible, let it progress independent of us humans by its own logic, purpose, plan, or design. We should expect that such people would be opposed to the creation of HBOs and NCs, because clearly neither technology is part of nature’s plan independent of humans. Thus, the survey asked whether “every species has its own purpose that it should be allowed to follow.” Almost nobody strongly disagreed with this (.5 of 1 percent); only 3 percent somewhat disagreed, 15 percent took the middle position, while 43 percent somewhat agreed and 38 percent strongly agreed.17

We see a slightly greater approval of HBO research from those who think animals have their own purpose.18 This small effect is in the opposite direction of what might be expected. But note that the proper interpretation of this question is difficult, because HBOs are not animals, and a good portion of the respondents think of HBOs as part of humanity, not nature, due to ephemeral connections.

On the other hand, views of species purpose strongly influence views on NCs, presumably because making the NC violates the purpose of the lab mouse or monkey. In this case, for those who most disagree that a species has its own purpose, 58 percent somewhat or strongly agree with continuing HBO research, and for those who most agree, only 33 percent somewhat or strongly agree with creating NCs.19 This is a fairly large difference by survey standards.

Human Dominion over Nature

Another way of assessing a respondent’s place on the conservationism-preservationism continuum is to directly ask about the conservationism end of the continuum—that is, about humans being in charge of nature. I measure this concept with two statements taken from previous studies: “Humans should rule over the rest of nature,” and “Plants and animals exist primarily to be used by humans.”20 The responses to these statements are highly related, so I combined them into one measure of belief in “human dominion.”21

The analysis shows that belief in human dominion is not associated with approval of HBOs.22 Again, this is not surprising. While HBOs are not “natural,” they are perhaps considered as part of humanity, as we saw in the last chapter, whereas plants and animals are considered as part of “the rest of nature.” In contrast, given that the survey questions ask about animals, it is not surprising that human dominion is strongly associated with approval of NC research.23 Only 20 percent of those who agreed the least with human dominion somewhat or strongly agreed with creating NCs, while 63 percent of those who most agreed with human dominion somewhat or strongly agreed.

Part of the conservationist view is that humans should control nature, which requires understanding it. Those who think that we should understand all aspects of nature would then presumably be more supportive of HBO and NC research. I asked respondents to evaluate the statement “Some aspects of nature should remain mysterious and unpredictable.” Twenty-one percent strongly agreed with this statement, and 29 percent somewhat agreed; 26 percent took the neutral position, and only 25 percent somewhat or strongly disagreed. The majority of the public evidently believes that some things should remain mysterious.

Believing that nature should remain mysterious and unpredictable is one of the strongest and most consistent predictors of views of HBOs and NCs.24 Of those who most strongly think nature should remain a mystery, 27 percent somewhat or strongly agree with creating NCs, while of those who least think nature should be mysterious, 59 percent somewhat or strongly agree. For HBOs, of those who most strongly think nature should remain a mystery, 62 percent somewhat or strongly agree with HBO research, and of those who least think nature should remain a mystery, 86 percent somewhat or strongly agree with HBO research.

To sum up this section, the public’s views of the relationship of humans to the natural world are strongly predictive of its views on HBOs and NCs. This is particularly true for views of NCs. I suspect this is because the public regards NCs as being a modification of something existing in nature (an animal), whereas HBOs are seen as unmodified parts of humans. In my survey, those who view nature as existing for responsible human use were more in favor of these technologies, and those who think nature should be relatively independent of us humans were less so.

The Cultural Authority of Religion and Science

Let me turn to other features of respondents that we can expect to be consequential for views of biotechnology in general and HBOs and NCs in particular. We can start by asking, What are HBOs and NCs about? The question can be answered in several ways: They are about human health. They are about “nature.” They are about what we think about animals, what we think about humans, and, most importantly, what we think about the relationship between humans and animals.

 There are two basic ways that Westerners have historically thought about similar subjects: through religion and through science. These two basic orientations have often been in conflict, although not in the way most people assume.

As a generalization of the entire scholarly field regarding the relationship between religion and science, we can say that, before the mid-nineteenth century, religion and science were rarely at odds.25 Most of the scientists from this earlier era thought they were investigating the details of God’s creation. Religion and science were often fused, as found in the common notion of the “two books of God,” where “nature constituted one set of facts and the biblical Scriptures constituted another,” and both books were seen to reach the same conclusion. This was not just the view of the religious but also the view of scientists, who tended to be religious themselves.26

From the late nineteenth century forward, however, religion and science diverged significantly, and while most fact claims about nature remain agreed upon by both (e.g., why flowers open in the morning), certain fact claims became contested by some religious groups (e.g., human origins, for conservative Protestants). But the “religion-science conflict” over facts about nature is no longer much of a conflict. What happened, particularly after the 1950s in the United States, is that Christianity more or less stopped making claims about the natural world that were different from scientists’ claims.27 Yes, there are conservative Protestants who reject evolution, but on any claim that matters to daily life, even they believe in science. The religion-science conflict turned from being about facts of nature to being about values, both concrete and more abstract. The topic of this book is a case in point: no religious person will claim that scientists have their facts wrong about HBOs and NCs, but many will say that they have their values wrong.

As an example of concrete values, there is a conflict between conservative Christians and scientists over technologies such as embryonic-stem-cell research. Part of the purpose of this book is to discover whether there is such a conflict over the concrete issues of HBOs and NCs. The developing understanding in the sociology of religion and science is that it is not only religion that has concrete and more abstract values, but also science. However, because science portrays itself as value-neutral, these values are often hard to identify.

What religious believers are really in conflict with are what they perceive to be the more abstract values articulated by scientists that underlie technologies like HBOs and NCs. The previous analyses in this book are all about these abstract values, including the human-animal distinction, the human-object distinction, the materialism-nonmaterialism distinction, and views of the proper human relationship to nature. These ideas, which scientists do have a position on, are not about facts but about values.

Competing Cultural Authority

I have not yet discussed the abstract value conflict of cultural authority. This conflict concerns which of the two realms—religion or science—has the cultural authority to be “in charge of” certain tasks in society. The modern description of this most abstract level of value conflict was best summarized by the late paleontologist Stephen J. Gould, who wrote that science and religion constitute “non-overlapping magisteria.” In his summary, “Science tries to document the factual character of the natural world, and to develop theories that coordinate and explain these facts. Religion, on the other hand, operates in the equally important, but utterly different, realm of human purposes, meanings, and values—subjects that the factual domain of science might illuminate, but can never resolve.”28

Similarly, Ian Barbour, who was probably the most influential modern scholar of the relationship between religion and science, calls this relationship “independence,” in which religion and science “refer to differing domains of life or aspects of reality.” Science asks “how things work and deals with objective facts,” while “religion deals with values and ultimate meaning.”29 When either religion or science strays from its magisterium—that is, when the religious attempt to venture into fact claims, or when scientists attempt to venture into promoting values—it brings about an abstract value conflict.

The majority of American scientists agree with Gould’s and Barbour’s descriptions of the division of authority. A survey of American scientists, when asked about the relationship between religion and science, found that a majority endorsed the option “Independence: they refer to different aspects of reality” (50.9 percent) over the other three options: “Conflict: I consider myself to be on the side of religion” (0.4 percent of respondents), “Conflict: I consider myself to be on the side of science” (28.6 percent), and “Collaboration: each can be used to help support the other” (12.1 percent).30

But there has long been a very public faction of elite scientists who do not accept the division of authority in Gould’s and Barbour’s depictions and instead want science to be the source of values and ultimate meaning for society—to venture beyond science’s magisterium. If we accept Gould’s and Barbour’s account, this would represent science taking over tasks usually performed by religion. To telegraph where I am going, people who agree with this expanded role of science are more supportive of the development of technology in general and have other distinct views of biotechnology.

One example of this culturally expansive role for science comes from the scientific atheists—most famously, Richard Dawkins, author of works such as The God Delusion31—who want to use science to show that religion is false. In other writings I have extensively described these scientific expansions into religious territory, which usually involve issues concerning the human body.32 One of the most revealing statements from a scientist moving into the religious magisterium is that of Robert Edwards, the coinventor of in-vitro fertilization, who wrote that “many non-scientists see a more limited role for science, almost a fact-gathering exercise providing neither values, morals, nor standards. . . . My answer . . . is that moral laws must be based on what man knows about himself, and that this knowledge inevitably comes largely from science.”33 Similarly, the mathematician, public intellectual, and interpreter of science Jacob Bronowski wrote in 1962 that “I am, therefore, not in the least ashamed to be told by somebody else that my values, because they are grounded in my science, are relative, and his are given by God. My values, in my opinion, come from as objective and definitive a source as any god, namely the nature of the human being.”34

Scientism

Another term that scholars have used to discuss an expansion of science beyond its magisterium is scientism, a term with varied meaning.35 Gregory Peterson writes that scientism claims “that science can and should be the source of value and ethics” as well as “a source of meaning and purpose.”36 Peterson interprets scholars as concluding that scientism is the claim of salvation through science alone and “that the only kind of reliable knowledge is that provided by science, coupled with a conviction that all our personal and social problems are ‘soluble’ by enough science.”37 Another summary concludes that “scientism is roughly the view that science has no boundaries, i.e. that eventually it will answer all theoretical questions and provide solutions for all our practical problems.”38 Daniel N. Robinson writes that “scientism is, in its basic form, a dogmatic overconfidence in science and ‘scientific’ knowledge.”39

Many scholars have described the interlocking facets of scientism. Philosopher Susan Haack, for example, lists six.40 The details here are not necessary for my point, but we may take as exemplary Daniel Robinson, who lists four related facets: (1) “Only certifiably scientific knowledge counts as real knowledge. All else is mere opinion or nonsense”; and if 1 is true, then (2) “the methods and assumptions of the natural sciences, including epistemological and metaphysical doctrines, are appropriate for all science including, prominently, the social and human sciences”; (3) advocates hold “an exaggerated confidence in science . . . to produce knowledge and solve the problems facing humanity”; and (4) metaphysical claims are promoted, including the claim that “the world must really be like the methods of contemporary natural science assume it to be.”41

From the view of scientism’s critics, scientism is not science but rather an ideology, an attempt to “hijack science to support metaphysical commitments in which science has no particular interest.” Indeed, “to resist this hostile takeover is to defend science.”42 The critique is that scientism uses the success and authority of science to promote a metaphysical and ethical agenda held by many elite scientists. The survey of scientists reported earlier suggests that most scientists are advocates not of scientism but of separate magisteria.

Scholars’ lists of scientist advocates of scientism include Francis Crick, Richard Dawkins, Stephen Hawking, Carl Sagan, and E. O. Wilson.43 A recurring theme is that religion and philosophy have failed, so it is time for science to take over. This was famously expressed by Wilson, who wrote that “scientists and humanists should consider together the possibility that the time has come for ethics to be removed temporarily from the hands of the philosophers and biologized.”44

Steven Pinker is perhaps the best-known contemporary advocate of scientism, and reactions against his views are exemplary. According to Daniel Robinson, Pinker concludes that “science, as he describes it, provides the best foundation for belief, morality, and essentially all human endeavors,” and that “the findings of science entail that the belief systems of all the world’s traditional religions and cultures . . . are factually mistaken.” Pinker largely derives ethics from science, writing that “the worldview that guides the moral and spiritual values of an educated person today is the worldview given us by science.”45

If scientists set the values for society, what would those be? Explaining the particular ethics advocated by scientism would take an entire book. My empirical project cannot make assessments at this level of detail, so I have a much more basic explanation for the connection between belief in scientism and the ethics of HBOs and NCs. In debates over issues portrayed as moral or ethical, such as HBOs and NCs, people who believe that science is the solution to all problems and that science itself provides ample basis for human ethics will assume that whatever scientists are doing is acceptable.

I have produced one set of analyses focused on religion and one on the cultural authority of science, and have sought to determine whether religious people are more opposed to HBOs and NCs than are the nonreligious. If this were the case, it would be religious opposition similar to the disproportionate religious opposition to scientific efforts to modify the genetics of humans.46 I will also see if those who think they are in moral conflict with science, and those who oppose scientism, are less supportive of creating HBOs and NCs.

Which Religious Believers Are Supportive of and Opposed to HBOs and NCs?

Since religion has a history of moral opposition to scientific projects that involve the human, and biotechnology in particular, we can predict that the religious will be more opposed to HBOs and NCs than the non-religious. I want to examine this question in much more detail, asking which religious traditions and which particular beliefs are correlated with more or less support. It will also be important to closely examine religion because it is one of the few possible sources of organized opposition to these technologies. While I can imagine animal-rights organizations and more radical environmentalists being opposed to HBO and NC technology, there is also a strong history of religious groups being opposed to scientists’ efforts on issues that involve the definition of human beings, such as human embryos.

If you have been following the news media in recent years, you may well have become convinced that religious believers in the United States are largely theologically conservative and right-wing politically. In actuality, and in contrast to many other countries, Christians in the United States exist across the whole theological and political spectrum. Some are politically conservative and involved with the anti-abortion and anti-gay rights movements. Some are politically liberal and involved with the prochoice and pro-gay rights movements. Religious liberals have also long had key roles in the antiwar, civil-rights, and other similar movements.47

The dominant religion in the United States is Christianity, but there is wide variation in how the different traditions within Christianity view God, science, nature, the human, and animals. For example, liberal Protestants (e.g., Episcopalians and Congregationalists) are often more trusting of science and scientists than are the nonreligious. Among US Christians, conservative Protestants are typically further to the right than Roman Catholics, though the views of Catholics do not necessarily map neatly onto the Protestants’ categories.48 Understanding this variation within Christianity is important for any sociological study of biotechnology.

In a study such as this, it is important to distinguish between people who are actually committed to a religion and those who merely retain some sort of residual religious identity from their childhood. The categories of religiously committed respondents as identified in the survey are: Catholic (13.2 percent of respondents), conservative Protestant (21.9 percent), liberal Protestant (5.2 percent), identity-rejecting Protestants (7.0 percent), and members of other religions (7.2 percent). I also identify low-commitment Christians (23.6 percent),49 and the nonreligious (21.7 percent). (For details of how this categorization was done, see the Methodological Appendix.50) I will not discuss the “other religions” category from here on because it is uninterpretable, comprising a number of distinct traditions (e.g., Muslims, Hindus, Jews) that each amount to 2 percent or less of the US population, too small a percentage for statistical analysis.

The three largest theological and denominational traditions in the United States are Catholicism, conservative Protestantism, and liberal Protestantism. Between the late nineteenth century and the 1930s, Protestants became less split by specific tradition (e.g., Baptists, Presbyterians, Lutherans) and more split over orientation toward knowledge. The use of Enlightenment rationality in biblical interpretation produced the debate over “higher criticism” of the Bible, also known as the fundamentalist-modernist controversy. This latter dispute involved, for example, biblical modernists who, relying on modern discourse analysis, suggested that the book of Isaiah was actually written by two people, while fundamentalists asserted that it was written by a single man named Isaiah. These two groups also had different orientations to science, with the modernists deferring to scientists’ claims and the fundamentalists retaining traditional interpretations of biblical fact claims about the world.51

In the 1940s the fundamentalists had a schism where a group called evangelicals broke off, with the fundamentalists being more literalist, more skeptical of science, and more isolationist than the evangelicals.52 Both groups were opposed to teaching evolution. For my purposes here, I will not further distinguish between the two but will call them collectively “conservative Protestants,” as there are not enough fundamentalists to separately analyze using a survey.

The modernists have come to be called “mainline” or “liberal” Protestants. This tradition arguably exists to use Enlightenment reason in its interpretation of the Bible and therefore is appreciative of science, which is also built on Enlightenment reason. While Protestantism is represented by Lutherans, Presbyterians, Baptists, Methodists, and so on, the individual traditions of these denominations do not tell us much, as each is split to varying degrees between conservatives and liberals.53

 
Catholicism is one of those religious traditions (like Judaism) that holds that if theology makes one claim and science another, then either one of them could be wrong. Due to Catholicism’s rigid institutional structure, it can take a long time for a scientific claim to be accepted into the official teaching of the Church. For example, it took over 100 years for the Catholic Church to state clearly that it agreed with Darwin’s description of human evolution.54

Because of changes in American religion and society since the mid-twentieth century, these different types of Christians all now agree with scientific methodology and defer to scientists’ claims for almost all fact claims about nature.55 Though conservative Protestants will still say that they do not agree with scientists on claims about human origins, including evolution, they are committed to science on any issue that actually matters for an ordinary citizen’s life. I would be hard-pressed to find any members of the public who would claim to disagree with scientists’ description of how an HBO grows or whether the human tissue implanted in a mouse brain is active. Despite a few factual disputes, the primary issues that arise between religion and science are value differences.

On concrete issues like HBOs and NCs, liberal Protestants can be expected to have the same values as scientists. Depending on the issue at hand, Catholics are sometimes in value conflict with science, but it is conservative Protestants who are most consistently in value conflict with science.56 Thus, one would expect Catholics and especially conservative Protestants to express less approval of HBOs and NCs than liberal Protestants.

“Identity-rejecting Protestants” are a newly emerging phenomenon in survey research. These are people who scholars would categorize as Protestants but who do not identify with the term Protestant or with any of the other identity labels that American Protestants use (e.g., mainline, born-again, or evangelical). They are, however, religiously committed; I only include people in this category if they also have other markers of engagement and conservative Protestantism. In a different study I found that this group was distinct from other groups, and I consider it to be a populist, anti-institutional version of conservative Protestantism.57 In the Methodological Appendix I further investigate this group, showing that they are younger, less white, less educated, and much more politically liberal than conservative Protestants—despite being in agreement with conservative Protestants on theological beliefs such as biblical literalism.

The nonreligious are increasingly seen as a distinct “religious” group and not simply a residual category representing the absence of religion.58 This group includes “atheists,” “agnostics,” and “nothing in particular.” While these categories are to some extent distinct, I have combined them for the sake of parsimony and because this is not a book about varieties of nonbelief. In my analyses, the nonreligious are always the reference group; thus, whenever I write, for example, “Conservative Protestants are more opposed to X,” this actually means that “Conservative Protestants are more opposed to X than are the nonreligious.”

Impact of Religious Tradition on Views of NCs and HBOs

I conduct distinct analyses to describe and explain the views of religious groups. Description simply shows if members of particular religious group are supportive or opposed to the technologies. With description, why a religious group is in support or opposition is not considered. But, to truly understand the perspective on these technologies, the why is important. This is explanation. I will therefore move back and forth between a description of the views of a group and a (partial) explanation.

Description, in this case, answers the question of, if there were 100 conservative Protestants in a room, how many of them would be opposed to HBO research? Explanation would require answering questions such as, Is it their religion that leads to this opposition, or some other social feature that conservative Protestants tend to share? Though many of the commonsense ideas about which groups are opposed to science are descriptively true, it is typically not actually membership in a given group that leads to opposition but rather some other trait that members tend to share. For example, saying that conservative Protestants are less likely than other groups to believe scientists’ claims about climate change is an accurate description. But an explanatory analysis would reveal that what typically leads conservative Protestants to reject climate change is not their religious beliefs but their immersion in politically conservative discourse.59

We may begin with description: The estimated proportion of the nonreligious who would select either “Somewhat agree” or “Strongly agree” to the statement “research into HBOs should continue” is 78 percent.60 This group is very supportive. The analysis also predicts that 70 percent of Catholics would select either “Somewhat agree” or “Strongly agree” to HBO research, reflecting a statistically significant but not substantively large difference between Catholics and the nonreligious. Liberal Protestants express, statistically, the same level of support as do the nonreligious—a common finding in research on biotechnology. For conservative Protestants, the somewhat or strongly agreeing rate was 63.2 percent, and for identity-rejecting Protestants it was 53.6 percent—figures substantially different from those of the nonreligious.

But would this opposition be due to what they hear in church? Religious people have nonreligious beliefs and experiences that influence their attitudes as well. As many evangelical Protestant religious leaders have bemoaned in the age of Donald Trump, the pastor may only have the ear of the faithful for 30 minutes per week, but Fox News has their ear for 12 hours.61 This suggests that other experiences of members of particular religious groups may be more important than religion per se.

For explanation, we return to adjusting the statistics for all the characteristics of the respondent and views of nature described earlier in this chapter, as well as the attitudes toward science questions I will describe below.62 In this analysis, the identity-rejecting Protestants are more opposed.63 When we incorporate all the features of religious respondents that could actually be producing opposition (e.g., different education levels, being more Republican, or having a different view of science than others), the analysis suggests that there is indeed something about identity-rejecting Protestantism that leads to disproportionate opposition to HBOs.

I conducted a parallel analysis of approval of NC research. Regarding description, all the religious groups express the same level of approval as the nonreligious except the liberal Protestants, who are more supportive of NC research than are the nonreligious.64 Regarding explanation, our results show that attitudes of the religious are not driven by their religious beliefs per se.

In Chapter 2 I cited social theorists who have concluded that Christianity teaches foundational distinctions in general and the human-animal distinction in particular, so it is surprising that religion seems to have so little influence on views of NCs. Keep in mind that these are all comparisons, so the lack of difference with the nonreligious may be because the nonreligious have some nonreligious reasons why they are opposed to NCs—for example, a strong belief in animal rights, or serious concern about environmental accidents. To figure out what is really happening will require further research.

Theological Beliefs Crosscutting Christian Traditions

While readers uninterested in American religion may think that the above categories are fine-grained enough, I also want to investigate whether a number of classic theological debates influence views of HBOs and NCs. As we have just seen, religious identities may turn out not to be important, and what may instead be important are theological beliefs that cut across traditions, beliefs that are directly relevant to abstract values such as views of humanity, animals, and nature. An explanatory analysis will seek to reveal whether these beliefs lead to support or opposition to HBOs and NCs.

The first theological idea that is relevant to this debate and that cuts across Christian traditions is the extent to which the respondent primarily believes that a human is defined by being made in the image of God. A traditional implication of this idea is that something invented or created by humans is not human. Since Adam and Eve were created in God’s image, entities that are not the biological descendants of that original couple (e.g., NCs) are not. More relevant for NCs, animals have traditionally not been thought of as being in the image, although in Catholicism this remains a bit ambiguous. I have a survey measure of the extent to which respondents believe in this Christian theological anthropology.65

While questions about the definition of a human were asked of all respondents, some respondents were also asked three theology questions. These were so specific that only those exposed to Christian teaching would have a position on them; therefore, they were only asked of self-identified Christians, to whom the underlying concepts would be recognizable even if they were unlikely to use the words in everyday conversation.

The analysis shows that the more respondents believe that humans are made in the image of God (regardless of which religious group they belong to), the more likely they are to be opposed to HBOs as well as NCs.66 Comparing those least likely to believe in this anthropology and those most likely, the portion of each group strongly agreeing or somewhat agreeing with HBO research was 70 percent and 62 percent, respectively. Differential belief in the theological anthropology (that humans are defined by being in the image of God) among Christians also resulted in a 12-percent difference in selecting “Somewhat agree” or “Strongly agree” with NC research. These differences for HBOs and NCs are not large.

The second theological idea is “dominion beliefs” that form the basis for the way many Christians approach the natural world. These ideas were most famously identified by Lynn White, who claimed in 1967 that monotheism and the Genesis creation account in Judaism and Christianity divested nature of divinity and told humans to subdue the earth. This anthropocentric view of the world legitimated the environmental exploitation of the planet.67 Critics of White’s thesis immediately pointed out that the book of Genesis also authorizes a different interpretation, since God tells humans there to be the stewards of creation. Research on whether dominion beliefs lead to more or less environmental concern remains inconclusive.68

Therefore, my survey attempted to measure the specifically Christian version of this dominion belief by means of this statement: “The best understanding of the first chapter in the book of Genesis in the Christian Bible is that: (a) God told humans to use nature for human goals; (b) God told humans to guard and supervise nature.” My initial expectation was that those who think God told us to use nature for our goals should be more supportive of HBO and NC research because we are indeed using the natural world for our benefit. However, the analysis shows that dominion beliefs are not related to respondents’ views of HBOs. Again, this may be because HBOs are not considered to be part of nature but rather part of us humans. However, dominion beliefs do predict views of NCs. Among those who thought nature is intended to be used for human goals, 50 percent somewhat approve or strongly approve of NCs. Among those who believed we are obligated to guard and cultivate nature, 38 percent would somewhat or strongly approve of NCs. Unlike HBOs, NCs are considered part of nature, in that they involve animals. For someone who believes we are free to use nature for our goals, creating NCs for our own medical research needs does not present an issue. If someone believes we are obligated to guard nature, on the other hand, modifying nature is not guarding.

The third theological concept is whether humans are primarily creatures created by God or are cocreators with God.69 People who believe in the former are generally theological conservatives, and those who believe in the latter generally liberals. If we are creatures and only part of God’s creation, then it is not our role to modify the existing design of nature by creating HBOs and NCs. If we are instead cocreators, then God gave us the brains and wisdom to complete creation, which could include modifying humanity and animals. Most theologians fall in-between these end points, so the laity could be expected to as well.

To measure this concept, the survey stated: “There are many ways to compare the responsibilities of humans and the responsibilities of God for the natural world. One continuum is below. Please place your views upon that continuum.” On one end was the statement “Humans are to oversee what God has already created”; on the other was the statement “Humans are to aid God in God’s ongoing creation.”70 The responses of Christians turned out to be very evenly distributed.

In the HBO analysis, seeing the role of humans not as cocreators but as overseeing God’s creation was associated with opposition to HBOs.71 But the difference in approval of HBO research between those on the two ends of the continuum was very small, a mere 1.5 percent. As for NCs, there was no difference in approval between the people on the two ends of the spectrum. Thus, this theological idea has essentially no impact, at least when the statistical analysis simultaneously considers the other theological ideas.

A fourth cross-tradition theological concept in discussions of religion and science is eschatology—the trajectory of history and humanity. In Christianity, eschatology includes the second coming of Christ and the nirvana-like Kingdom of God at the end of time. A central question is how that paradise will come into being. One perspective is post-millennialism, in which we humans create the Kingdom of God on Earth through social improvement, after which the second coming of Christ occurs. This was the motivation for much liberal social action by Christians over the past few hundred years and was most evident in the American Social Gospel movement of the early twentieth century. The opposite end of the spectrum is pre-millennialism, associated with theological conservatism, in which the Kingdom is expected to come into being via divine action independent of human efforts. In pre-millennialism the Kingdom is totally supernatural in origin.72

As in the previous question, those who believe that Christians can bring on the Kingdom through improving the world should be more likely to think that modifying Creation with HBOs or NCs is allowable or even obligatory. My survey statement read, “It is often said that Christians yearn for the Kingdom of God on Earth. Please indicate on the continuum below whether you think the Kingdom of God will” [at one end] “come into being largely independent of human effort” or [at the other] “be built through the efforts of Christians.”73

There was a very large difference in approval of HBOs between those who see humans as bringing on the Kingdom of God and those who see this occurring independently of human action. Of those who think we should wait for God to bring on the Kingdom, 56 percent of respondents somewhat or strongly agreed that HBO research should continue. Of those who think we humans should bring on the Kingdom by improving the world, 74 percent were somewhat or strongly approving of HBO research.

As for NCs, those who believed the Kingdom would occur independently of human action were strongly inclined to oppose NCs. Of those who see the coming of the Kingdom as independent of human effort, 32 percent somewhat or strongly agreed that they support the creation of NCs, whereas of those who think the Kingdom requires human effort, 50 percent somewhat or strongly agreed. Again, belief that humans have a religious obligation to improve the world results in more approval of research.

This turns out to be the most influential theological idea in my analysis. (Why that is the case would require a separate study.) This distinction, a factor in the divorce between the fundamentalists and the modernists, has long been one of the more consequential theological divides, at least within Protestantism.

This may well be one of the actual divides within Christianity over science. That is, the ability to generate fact claims about the world is not a very important divide. The most important divide is the necessity of using our human ingenuity and effort—largely through science and technology—to improve Creation and bring on the Kingdom.

To sum up: If we examine the entire public, religious and nonreligious, we can see the effect of being nonreligious in comparison to being committed to any of a range of religious traditions. As a description, we see that the two types of conservative Protestants, as well as Catholics, are more opposed to HBO research. No group is more opposed to NCs compared to the nonreligious.

In the explanatory analysis, I examined the impact of religious tradition by removing the influence of a number of other features of the respondent. Beyond demography, this includes views of nature, views of the distinction between humans and animals, and views of scientific authority. Except among one type of conservative Protestant, these views of scientific authority, nature, and the human-animal distinction account for all of the variation in approval of HBO and NC research. This means that, to the extent that religious groups are differentially opposed to HBOs, it is because their members are disproportionately from certain demographic groups and have particular views of the human relationship with nature and the cultural authority of science.

I have identified some theological ideas within the Christian community that seem to determine approval of HBO and NC research. In the late 1980s, the sociologist of religion Robert Wuthnow made the then-novel point that the differences between denominations (e.g., the United Methodist Church vs. the Southern Baptist Church) were not as stark as the differences between liberals and conservatives within each denomination.74 Something similar seems to be the case here, probably constrained to analyses of religion and science or religion and nature, which is that each tradition is not divided by liberals and conservatives so much as by theological concepts such as eschatology. Future survey researchers should consider asking survey questions that measuring these concepts so they can see the actual influence of religion on beliefs about biotechnology.

The Expanded Cultural Authority of Science

The flip side of faith in religion is faith in science. As mentioned earlier, religion and science are not in meaningful competition over explaining, for example, how an organoid works; almost everyone would agree that understanding the physical world is the domain of science. Rather, the larger issue is whether the public today looks to science as a source of meaning and societal direction—that is, for functions that in previous decades would have been fulfilled by religion. In the terms I use above, one’s endorsement of expanding science’s cultural authority beyond its magisterium may be associated with approval of NCs and HBOs.

The Republican War on Science

I am focused on the possibility that those who believe in the cultural authority of science are those who are most supportive of HBO and NC research. But in my study I want to account for traditional explanations for why the public does or does not support a scientific technology. A common and much more general explanation for variation in support of science is that political parties have influence on people’s views. One of the repeated findings in the sociology of science over the past 20 years is that political conservatism, and the Republican Party in particular, has been increasingly hostile to science.75 Recent research has clarified that the hostility is not necessarily to science but to scientists.76

My study, like many other studies of the public views of science, shows that Democrats are somewhat more supportive of a specific scientific technology than are Republicans.77 For example, only 62 percent of Republicans somewhat agreed or strongly agreed that HBO research should continue, while 75 percent of Democrats somewhat or strongly agreed. Similarly, 37 percent of Republicans somewhat or strongly agreed that they support creating NCs, compared to 46 percent of Democrats. However, when I turn to explanation—to whether the effects are consequences not of political ideology itself but rather of characteristics that Republicans tend to share, such as their age and race—there is no difference in level of approval of HBOs and NCs.78 What might appear to be the influence of political party membership actually turns out to be the influence of other attributes such as religion and scientism, which I will address below.

Levels of Scientific Knowledge

A traditional assumption, especially among scientists, is that lack of support for scientific research is due to the public’s not understanding the science itself, and that if the public just understood the science, especially on issues like HBOs and NCs, it would be supportive.79 This presumes that people’s ignorance makes them fearful of science that they do not understand. But this perspective, called the knowledge deficit model, is often found to actually be a fairly small contributor to opposition to scientific developments.80 The claim that it is the primary or most important factor is now considered one of the great myths of science communication, one which has been extremely difficult to counteract.81

To account for this explanation, I gave respondents a self-assessment statement, providing a “Strongly agree”-to-“Strongly disagree” scale for their responses: “I am informed about science and technology.” Only 48 percent of those claiming the least knowledge of science somewhat or strongly agreed with continuing HBO research, compared to 80 percent of those claiming the most knowledge. Similarly, when asked about supporting the creation of NCs, the corresponding numbers were 15 percent and 58 percent. These are very large effects, and they seem to suggest that approval of these technologies is importantly driven by knowledge of science.

But is it respondents’ scientific knowledge that led to their views of these technologies, or some other predilection that scientifically knowledgeable people tend to also share? The answer is important because, if the difference depends literally on knowledge, then proponents of these technologies should presumably engage in a public campaign to explain how HBOs are formed and kept alive, and how human tissue is actually implanted in another animal.

As I have done in previous analyses, I then adjusted the figures, taking account of other characteristics that the more knowledgeable respondents share. Many of these—most notably educational level—are probably associated with knowledge of science, and may be the principal reason for supporting research. This analysis reveals that approval of HBO research does not depend on actual knowledge of science.82

For NCs, the extremely large descriptive effect of knowledge is attenuated by other factors, but it is nevertheless evident that knowledge of science does have a modest impact on views, with a nearly 14-percent difference between the low- and high-knowledge respondents in their selecting “Somewhat agree” or “Strongly agree” with the creation of NCs.83 So, while it is correct that people with more scientific knowledge are much more supportive of technology, it is generally not the knowledge itself that leads to this effect, but rather something else that scientifically knowledgeable people tend to possess.

Shared Morals and Trust in Science

I turn to an attitude toward science that has rarely been investigated by scholars. In recent years it has become clearer that science is in moral conflict not only with religion but probably with the public in general. Therefore, approval of biotechnologies like HBOs and NCs may be determined by whether respondents perceive that scientists are not engaged in moral behavior. To determine whether respondents think they are in moral conflict with scientists, I asked them to evaluate the proposition “Scientists and I have similar morals.”

Those who believe they do not inhabit the same moral community as scientists are unlikely to trust them. If scientists do not share your values, the reasoning goes, why should you trust them to do what is right? To evaluate this perception, I asked, How much confidence, if any, do you have in scientists to act in the best interests of the public? As expected, the morals and trust issues turned out to be so correlated that I combined them into a single measure.84

Belief in shared morals and trust are clearly key for views of HBOs and NCs. Of those at the bottom of the trust science/shared morals scale, only 36 percent somewhat or strongly agree that HBO research should continue, whereas 90 percent of those at the top of the scale have that level of approval. There is a near-identical 58-percent gap in agreeing with the creation of NCs. Morals and trust represent not only a description but an explanation; even when controlling for all other possible explanations, there remains a gap of approximately 55 percentage points in support of HBO and NC research between those at the top and bottom of the trust science/shared morals scale. This is clearly a very important driver of attitudes toward HBOs and NCs.

Scientism: Cultural Authority beyond Science’s Magisterium

Scholars are coming to recognize that, for many Americans, science is taking on the social functions that were previously performed by religion, and having faith in science as a source of meaning in society may be what drives many people’s view of scientific technology. This is known as scientism. One way I sought to measure adherence to scientism was through a statement about science’s role in society: “Science should set society’s goals.” Another aspect of scientism is the belief that, if a question cannot be answered with science, it is not really an important question; thus, respondents were asked their opinions on another statement: “The most important questions for society can be answered with science.” Another facet of scientism is the belief that science will solve our problems and be the engine of future human happiness. Thus, I presented another statement, one which had been used in surveys for decades: “Because of science and technology, there will be more opportunities for the next generation.”

As expected, the responses to these three questions were so correlated that I combined them into an additive “scientism” measure.85 If we look at the descriptive analysis (analogous to talking to 100 people in a room), there is about a 50-percent difference between those who most agree and most disagree with scientism on endorsing research with HBOs and NCs. Thus, in the metaphorical room of advocates of scientism, 92 of those you talk with would be in favor of HBO research, whereas in the anti-scientism room only 42 would have that view. The gulf remains similar (a gap of 42 percent for HBO and 40 percent for NC) when controlling for other possible explanations.

When scholars look at attitudes toward science to explain attitudes toward biotechnology, they rarely consider scientism. But these findings suggest that they should, as it is clearly a powerful explanation for attitudes toward biotechnology.

Which General Feature of Respondents Is Most Important?

As a final analysis, we can ask which characteristic of respondents are more important for their views of HBOs and NCs. We can calculate a measure that is basically the importance of a characteristic in determining the opinion about HBOs and NCs that in theory could go from 0 to 1, with 1 being the most important.86 This is not terribly precise, so only larger differences should be considered. The effect of the demographics, party identification, and scientific knowledge are all extremely small, generally below .07. For example, the influence of age as a predictor of views of NCs is a mere .01. Much more surprising is that religion is similarly unimportant, falling in a similar range. The most important religious contributor to opinion is the response to HBOs of identity-rejecting Protestants, which comes in at .11.

By contrast, respondents’ views of nature turn out to be very important. For NCs, all three measures of respondents’ views of nature—the idea that some things should remain mysterious (.20), that humans should exercise dominion (.26), and that animals have their own purpose (.13)—were found to be highly influential. For HBOs, by contrast, the only strong influence was the idea that some things should remain mysterious (.20). Shared morals and trust also were shown to be fairly important, averaging .13 between the HBO and NC analyses. Agreement with scientism turned out to be similar in importance to attitudes toward nature, averaging .20 between the HBO and NC analyses.

Conclusion

In Chapter 4 I documented the impact of the public’s definition of a human on its view of HBOs and NCs. It is definitions of a human that are responsible for the human-animal distinction and the public’s belief in ephemeral connections to body parts. The impact of these concepts may be very specific to the HBOs and NCs, although we may find something similar for other technologies that involve the merging of humans and animals or for the use of disembodied parts of humans.

This chapter has considered HBOs and NCs as instances of biotechnology, focusing upon the more general characteristics of the public that can be expected to lead to public support or opposition. In investigating the public’s views of these technologies, it turns out that the respondents’ demographics—including, surprisingly, their religion—are not very important. Political identification and amount of scientific knowledge are also apparently not very important. Instead, what we find is most important is the perception of nature, as well as the extent to which science is viewed as a meaning-making entity with cultural authority, akin to a religion. These are the general social attitudes that are driving the public’s views of HBOs and NCs.
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What Is to Be Done?

Scientists are in their labs creating improved HBOs and NCs. Bioethicists have been publishing many articles on the ethics of both technologies, and scientific associations such as the National Academies of Science have called for public input to deliberations on what to do about these technologies. However, any sort of public deliberative process is unlikely to begin any time soon.1 Therefore, as a stand-in for the public we need empirical studies of the public’s views of these technologies.

Many studies would just assess the extent to which the public agrees or disagrees with a technology. Having done such an assessment as a first step, I would say that the public is quite supportive of HBO research, at least as I have described it, but has much more mixed feelings about NCs. Unfortunately, knowing the level of agreement or disagreement alone has very limited usefulness in a public debate; what we need to know is why Americans, and particular subsets of the American public, are or are not opposed. If scientists knew why people are opposed, they could possibly alter the technology to make it more acceptable. Policymakers would also know where to draw moral limits based not on yes/no views of the technology but on the actual moral concerns of the public. In this book I have attempted to assess the “why.”

When using a social survey to examine the public, it is often necessary to infer the “why” from the “who.” For example, if women were found to be more opposed to a technology than men, we would infer that something about the experience of being female in contemporary society leads to particular views of technology. The “why” would then attempt to identify that experience.

I have examined many of the characteristics that scholars might suspect could lead to distinct views of biotechnology in general—gender, race, education level, level of scientific knowledge, party affiliation, and religion—but none of these actually turn out to be very predictive of people’s views. While some distinct theological ideas within Christianity tend to lead to particular views of these technologies, theological ideas are primarily relevant to the sub-population of Americans who are active Christians.

Studies of the public’s views about biotechnology do not usually examine the impact of beliefs about the natural world. I have described these views as a general dichotomy between the conservationist and preservationist views of nature. The conservationist wants to responsibly use nature for human ends, whereas the preservationist believes that nature has its own intrinsic value independent of human interests. Those who lean toward the preservationist end of the spectrum believe that existing nature has a purpose and value and are therefore reluctant to modify it with either HBOs or NCs. These beliefs have a very large effect on attitudes toward HBOs and NCs.

Most survey analyses of the public’s attitudes toward science presume that science is concerned with discovering facts about the natural world. However, science also uses and implicitly teaches a moral perspective that the public may not agree with. Attitudes toward HBOs and NCs, it turns out, are partly driven by the belief that scientists do not inhabit one’s own moral community.

Beliefs about the cultural authority of scientists have an enormous impact on perception of technology. Respondents who want science to take on the meaning-making functions typically embraced by religions are the most supportive of these technologies. The logic here is that if we should let scientists set the goals of society, and since scientists are creating HBOs and NCs, these must be included among society’s goals.

I also focused on the public’s distinct definitions of a human, which tend to support a foundational distinction between humans and animals. The public’s definition of a human also leads to belief in ephemeral connections to disembodied human tissue. Such a belief tends to result in HBOs being seen as violating the foundational distinction between humans and objects. If an HBO still contains the “essence” of a particular human, then any experiments on HBOs will be seen to treat that (partial) human like an object.

These views are in contrast with the beliefs of bioethicists and scientists. The primary definition of the human implicitly used in the academic bioethical literature leads to the moral concern that an HBO or NC could obtain human-level consciousness, or at least enough consciousness that we would be required to treat it differently from the product of an ordinary lab experiment. This concern with consciousness easily flows from the underlying beliefs of bioethicists and scientists. I actually find little evidence that level of consciousness is a critical issue for the public, except at the extremes.

In contrast, what strongly determines the public’s views regarding NCs turns out to be belief in a foundational distinction between humans and animals. Another strong determinant turns out to be a widespread rejection of the idea of humans as ultimately consisting only of chemicals. Whereas scientists would generally say that we are only material body and material mind, the public believes that humans are also spirit or soul. Whereas for the scientist the organoid is just a material set of cells, for many in the public the organoid has an ephemeral connection to the human who donated the cells. These differences in beliefs are associated with concerns about HBOs.

Cultural Impacts of HBO and NC Research

The public-policy bioethical debate is largely about the treatment of individuals. For HBOs, the question is whether we are mistreating an individual HBO, if it is aware, by keeping it in a dish. Is the individual NC mouse with increased mental capacities likewise being abused if we are not treating it more like we would treat a monkey?

A different tradition in the public-policy bioethical debate, which fell out of prominence many decades ago, is concerned less about individuals and more about cultural change.2 In this tradition, the primary cultural issue that has concerned scholars is that technology could change the culture’s definition of a human, and that that change would have pernicious effects on people as a whole. This is what the term “de-humanization” means: using the wrong cultural definition of the human when deciding how to treat people.3 For example, Jason Scott Robert and Françoise Baylis are concerned about the “moral confusion” that could result when the creation of NCs slightly redefines humanness and in turn leads humans to treat each other slightly more like we treat animals.4

Another concern is that humans will be thought of as slightly more like inanimate objects, which violates the human-object foundational distinction. This concern is reflected in the extensive writing about “objectification” of people.5 An object has no interests and can be treated purely as a means toward a person’s ends, just as we would treat a chair. Obviously, the history of humanity has often departed from the humane ideal, and many humans have been treated like animals and objects. But an ideal it remains, exemplified through concepts like human rights.6

Of course, these concerns are not new. A primary concern of Darwin’s nineteenth-century critics was not that Darwin had his facts wrong about humans evolving from animals, but rather that learning there was no foundational distinction between humans and animals would have a negative impact on human morality.7 This is indicated by the famous quip by his contemporary Lady Ashley, who said about Darwin’s theory, “Let’s hope that it is not true; but if it is true, let’s hope that it doesn’t become more widely known.”8 Critics feared that Darwin was teaching us that we were subject to survival of the fittest, which would lead to immoral acts against others.

For example, William Jennings Bryan, who famously defended the creationist view in the Scopes “monkey trial” in 1925, was concerned with defending biblical literalism, but also concerned about, in the words of historian Ronald Numbers, “the paralyzing influence of Darwinism on the conscience. By substituting the law of the jungle for the teachings of Christ, it threatened the principles he valued most: democracy and Christianity.” Darwin had taught us that we humans are more like animals, and Bryan thought that learning about Darwin’s view of humans had led to the German decision to declare war in 1914.9 To take another example, in the 1940s British author C. S. Lewis wrote that “once the old Christian idea of a total difference in kind between man and beast has been abandoned, then no argument for experiments on animals can be found which is not also an argument for experiments on inferior men.”10

There is empirical evidence that such dehumanization followed by bad treatment does occur, at least at the extremes. Particular groups of humans have been redefined out of humanity by discursively equating them with animals and objects. For example, Sam Keen writes that “as a rule, human beings do not kill other human beings. Before we enter into warfare or genocide, we first dehumanize those we mean to ‘eliminate.’ Before the Japanese performed medical experiments on human guinea pigs in World War II, they named them maruta—logs of wood.” Jews had to be redefined as “vermin” before the Holocaust, and enemy soldiers are typically redefined as animals.11 More generally, Kristen Renwick Monroe has concluded, in a summary of a study of genocides, that “this initial psychological distancing from former friends and fellow citizens facilitates an eventual process of dehumanization of ‘the other’—a cognitive perception that is the match that lights the tinder of genocidal violence. Only when friends and fellow citizens are dehumanized does the unimaginable become possible.”12

Psychologists have examined how people are treated in the context of comparing humans to animals. For example, the psychology literature asks “how viewing others as nonhuman allowed us to morally ‘disengage’ from them—justifying treating them as animals [and] undermining the legitimacy of their views and needs.” Critically, the literature focuses on the fact that “dehumanization is not just restricted to extreme or overt prejudice but can occur subtly and even without conscious awareness.”13

Such nonconscious dehumanization is what would be the most plausible for NCs and HBOs. If, by learning about NCs, the public is taught that animals and humans are similar, then the public will think of humans as ever so slightly more like animals and treat them as such.

Some bioethicists who acknowledge this mechanism of cultural change hope to avoid any such potential mistreatment of humans by first making it unacceptable to mistreat animals. Henry Greely, who is generally supportive of creating NCs, writes that the most coherent argument he has seen against “humanization” of animals is the “moral confusion” theory of Robert and Baylis. He identifies the hypothesized impact of the confusion as “the fear” that it would lead people “to treat humans worse.”14 But Greely’s hope is that familiarity with NCs may instead lead people “to treat nonhuman animals better.”15

Indeed, academics who believe in animal rights argue that treating animals more like humans is a reason to remove the foundational distinction between humans and animals. Reacting to the “moral confusion” argument, Robert Streiffer writes that, “even supposing that chimeric research did cause society to revisit its views about the comparative moral worth of humans and nonhumans, it still remains that this would provide little reason not to create chimeras. Indeed, it seems more plausible that this would provide, on balance, a reason to create [NCs].” Streiffer goes on to say that humans torture and eat countless animals, and concludes that “revisiting the moral views that are invoked to support this situation is probably essential to improving this social institution.”16 While Greely and Streiffer are correct that it is possible that the merging of animal and human in the public mind could improve our treatment of animals as they become defined as more human, this seems socially unlikely given how we treat animals at present.

There is an extensive literature going back to at least the nineteenth century on the impact of weakening the human-animal distinction. However, organoids are so new that little has been written about how mistreating disembodied parts could lead us to be less concerned about mistreating the original human. That said, in a discussion about scientists showing respect for human tissue that could be put in an animal, Greely states that “it is not clear whether these prohibitions [on how to treat human remains] stem from respect for the individual whose body parts or tissues are involved or from a fear that such uses hold humanity itself in disrespect—and may, in time, lead to even more noxious disrespect for living human persons.”17

The concern is that HBOs will teach us that we are nothing but objects, to be treated accordingly. This would occur when parts considered to be “human” (as in the label “human brain organoid”) are put in a dish and used like objects. Given that these objects retain an ephemeral connection to an actual human, they could be seen, from the perspective of people who believe in something like a soul, as retaining a piece of the original human. Dehumanization via HBOs would occur when people come to know that there are many thousands of HBOs being used and destroyed for medical research, and thereby come to think of all “human” life as ever so slightly existing to serve another’s interest.

Transformation in Human Definition through Public Discourse

Even if this dehumanization effect were to occur, many people would undoubtedly conclude that the benefits of HBO and NC research would still be worth it. The argument would be that neurological disease creates its own form of dehumanization, so like so much else in life, HBO and NC research is a tradeoff. This is hard to argue with. However, there are probably ways of minimizing any possible associated dehumanizing effects.

How could creating NCs or HBOs result in a change in self-perception of humans so that we become slightly more animal or object-like, with possible attendant changes in our conception of how humans in general should be treated? How would the existence of a few thousand NCs or HBOs alter the collective definition of a human? Since the claim that a given scientific practice changes a society’s culture is common in sociology and anthropology, it is to those fields we should look for an answer.

Consistent with the psychology literature on dehumanization, the claim is not that, after the first NC is created, everyone will begin to think of their neighbor as more like a mouse, or that, upon reading about HBOs, we will entertain the idea that a neighbor should be forced to become a research subject. Rather, the dehumanization resulting from any one technology is expected to be ever so slight, producing a change of, say, 1/100th of 1 percent in our conception of ourselves—if we assume for the moment that such an effect could even be measured. But although the effect would be tiny, it would be cumulative, with each technology slowly adding to the change, and the ultimate impact only really visible in retrospect.

How then do cultural ideas like this change? A basic sociological response is that culture changes through public discourse. Sticking with the simplest discourse mechanism, consider the labeling of entities. The vociferous debate about abortion shows anti-abortion advocates objecting to the words fetus and embryo, with their object-like overtones, in favor of baby, while prochoice advocates call for the inverse because of the theorized implications for the moral status of baby. Actual explanation is often unnecessary. The child’s toy that says “cow goes moo” implies that humans are different from cows, without ever explicitly saying so.18 A TV show from the 1960s about a hospital would show women as nurses and men as doctors without explicitly saying that men should be in authority over women.

Therefore, the act of creating an HBO or NC only matters to the extent that it influences discourse. In the extreme case, if an HBO or NC is created and nobody reads about it (like the tree falling in the forest that nobody hears), it has no effect at all. But, as I noted in Chapter 2, the science does not even need to occur to have a cultural effect. In principle, the technology does not even need to be possible—it only has to be debated. As Robert and Baylis state, “Indeed, asking—let alone answering—a question about the moral status of part-human interspecies hybrids and chimeras threatens the social fabric in untold ways.”19 Similarly, Leon Kass writes, in a commentary on selling human organs, that “We wonder whether freedom of contract regarding the body, leading to its being bought and sold, will continue to make corrosive inroads upon the kind of people we want to be and need to be if the uses of our freedom are not to lead to our willing dehumanization. . . . There is a danger in contemplating such a prospect—for if we come to think about ourselves like pork bellies, pork bellies we will become.”20 For Kass, as for Robert and Baylis, even contemplating the idea can lead to the cultural change. As the “Thomas theorem” in sociology from 1928 states, “If [people] define situations as real, they are real in their consequences.”21

All else equal, a greater amount of a given discourse produces greater change.22 We are all intuitively aware of this. For example, one of the many concerns about President Trump shared by his opponents was that by endlessly repeating claims of a stolen election, regardless of their credibility, he undermined faith in democratic processes.

Turning to the cases of NCs and HBOs, a debate in academic philosophy journals will have little effect because the public will not be aware of it. If the discourse escapes from academia through the media, there might be a small effect. But so far, the percentage of the public that has even heard of NCs or HBOs is very small. An ongoing stream of media coverage could spread the discourse; even the current limited media attention to the subject, with its language of “humanization” and the like, does seem to be promoting a weakening of the human-animal distinction. But this topic has not reached “water cooler” status, and a few newspaper articles are not going to change the culture. What would be required is for the knowledge of NCs and HBOs to spread, via television, movies, and social media, into the discourse that ordinary people pay attention to.

What would be further required for a cultural change of this magnitude is for NCs and HBOs—along with the awareness that these are human-animal mixes—to begin becoming part of everyday life. An example would be if NCs began being used widely in society in familiar roles such as pets or working animals. Another possibility would be if NCs became the incubators for growing HBOs for personalized neurological medicine. In any of these cases, these NCs would be extensively discussed.

For HBOs, it would take something even more fanciful, like constructing buildings (“farms”) to house millions of HBOs engaged in some task for everyday life such as safety testing. While it is likely that HBOs will always remain behind closed laboratory doors, and thus unlikely to have any significant cultural impact, it is at least plausible that NCs could be found in the public realm within 30 years.

How to Protect the Foundational Distinctions and Avoid Dehumanization from NC and HBO Research

If violating foundational distinctions can lead to dehumanization, how can such distinctions be defended without forgoing important research? While it is inevitable that foundational distinctions exist, people will always be trying to add or remove particular ones.23 Initial public repugnance toward an HBO or an NC caused by crossing a divide should not be slavishly deferred to; if foundational distinctions had never been challenged, all sorts of activities that are widely accepted today, such as homosexuality, would never have been accepted. As Leon Kass has written, “revulsion is not an argument,” and “some of yesterday’s repugnances are today calmly accepted.” On the other hand, in crucial cases, “repugnance is the emotional expression of deep wisdom, beyond reason’s power fully to articulate it.”24

In other words, initial repugnance requires further inquiry rather than either dismissal or unquestioning acceptance. As one humanist writes, “if we cannot defend our revulsions by arguments that we ourselves can accept, we should instead work hard to change our attitudes of revulsion.”25 Put differently, using the anthropological language in which category violations are unclean, “rather than accepting the charge that expressions of disgust, monstrosity or unnaturalness are evidence of irrational fear and ignorance in public debates, we should actively look for what is being designated as ‘dirt’ by different speakers and different constituencies, and what kinds of purification rituals are being called into play.”26

If we want to continue NC research without risking dehumanization, but also without dissolving the foundational distinction between humans and animals, we need to make sure the NCs do not invoke the foundational distinction. The same could be said about continuing HBO research while not damaging the human-object distinction.

Actually encountering an NC or HBO is not going to confront us with an unsettling violation of the foundational distinction, because it will not invoke the definition of a human that the public uses. However, when the public reads of NCs and HBOs, or more likely sees a YouTube video about them, the NC will be described as, say, a human-mouse chimera, and HBO will be spelled out as “human brain organoid.” No matter what the public’s visual perceptions might be, authoritative labels will be telling us that this is part human, thus confirming the violation of a foundational distinction.

We can see a solution to this problem by looking back to the anthropology literature on how to “clean up” a violation of a foundational distinction. Martijnje Smits identifies three approaches for addressing entities that violate foundational distinctions.27 The first of these she labels “exorcism”—that is, forcing a radical halt in laboratory experimentation. This option, the most certain way to protect the foundational distinctions from NCs or HBOs, would require a ban on the technology. A kind of exorcism could also be accomplished by making sure that the public remains unaware of the technology. But exorcism is a last choice, since a ban would obviously foreclose any possible benefits of the advancing knowledge—in this case, treatments of human brain disease and dysfunction and for relieving the suffering of disease. And the continuation of research under conditions of secrecy would be undesirable because it is anti-democratic.

Her second approach is “assimilation,” in which the category-crossing entity is used to change the public’s foundational distinction. This is the hope of some bioethicists—that NCs could be used to teach the public that there should be no foundational distinction between humans and animals, with the incidental result that animals might be treated better in the future.28 But I would hope to find a solution acceptable to those who want to retain the distinctions.

The third approach is “adaptation,” in which the interpretation of the distinction-spanning entity is transformed to fit the existing distinction. To state the obvious, those who used to register disgust at IVF and heart transplants no longer do so, because people “normalize disgust.”29 It can be debated whether these specific normalizations happened through changing the meaning of the act or by destroying the foundational distinction, but in principle the description of an NC or an HBO can be changed to make it consistent with the foundational distinction.30

To adapt an entity like an NC or an HBO without challenging the foundational distinctions, we can be guided by a practice of the Nuer people of Southern Sudan. Mary Douglas writes that, among the Nuer, “when a monstrous birth occurs, the defining lines between humans and animals may be threatened. If a monstrous birth can be labeled an event of particular kind the categories can be restored. So the Nuer treat monstrous births as baby hippopotamuses, accidentally born to humans and, with this labeling, the appropriate action is clear. They gently lay them in the river where they belong.”31 In other words, a distinction can be protected by proper labeling.

Something similar already happens, probably unintentionally, in discourse about new technology. Maartje Schermer notes that, so far, the foundational distinction between humans and machines has not been threatened by mechanical implants in the human body, because of adaptation. Mechanical implants have so far been defined as “therapeutic,” as repairing within the category of human. But, she wonders, what happens when an implant is not therapeutic? Presumably, adaptation will not be possible, and the machine enhancement will be seen to threaten the human-machine distinction.32

Specifically in the case of NCs, to protect the public’s foundational distinctions we would start with not using the terms humanization, humanized, or human hybrid. Instead of referring to, for example, a “humanized mouse,” perhaps we could call the animal a “Cebir” so as not to invoke the foundational distinction.

It is harder to avoid the word “human” when discussing HBOs. Certainly, those who want to avoid the perception that HBOs are human objects will avoid the term “mini-brain,” which has been used in the media. By invoking the idea of a smaller version of a complete human brain, the term further equates the HBO with an actual human and thus breaks down the human-object foundational distinction. In order to clarify that HBOs are not human brains, somehow “part” needs to be included in the term or description. Perhaps HBOs themselves could be given an invented name, such as “Torquors,” just as we have been calling NCs “Cebirs” here.

The reader should be concerned that the labeling of scientific objects can have a rhetorical and persuasive function, where the term itself invokes a moral claim, which I consider problematic for accurate public debates. An example of the violation of this principle is “friendly mosquito,” coined by the biotech company that created a mosquito that, when it breeds, produces mosquitos that die before reproductive age. This is clearly an attempt to use the label to connect to a moral framework.33 Creating an equivalent term for NCs or HBOs would represent the manipulation of public debate and would thus be a violation of the norms of the public sphere.

Though these labels should be accurate descriptions of what is true about a technology, it is legitimate to avoid terms that have been linked in unrelated debates to particular moral conclusions. The renaming of “human cloning” as “somatic cell nuclear transfer” seems to have been an attempt to make the technology less controversial, but could be seen as avoiding irrelevant moral baggage. This is a borderline case. After the cloning of Dolly the sheep in 1997, “human cloning” came to mean producing a baby human that was a copy of an existing adult. This was arguably a distinct use of “cloning” from changing a somatic cell, and the baby-making version did come with a large moral apparatus attached to it. Perhaps in this case “somatic cell nuclear transfer” was justified.

For my case, a manipulative term would be one that tries to hide the fact that these entities are part human, and I may appear to be advocating such a manipulation above, since labeling an NC a “Cebir” avoids calling it human. But this would only be an attempt to be rhetorical and persuasive if we were using the philosophical or biological definitions of a human, in which a human possesses certain capacities. In those anthropologies, with humanity as a continuum, an NC is indeed “humanized,” and this is why “humanized” was a natural label for the scientists and bioethicists who use these conceptions of a human. However, from the perspective of the definition of the human I found to be predominant among the public in my earlier study, the term “Cebir” is not rhetorical because an NC, no matter what its capacities, is not human.34 Indeed, using the term “human” for an NC would itself be a case of scientist and bioethicist changing the anthropologies of the public.

Until a Cebir begins to act or move like a human—and, ultimately, until it is first born from a human—it is not legitimately a human but rather a kind of animal. Thus, from the public’s perspective, using “Cebir” is not rhetorical. Using the name would simultaneously protect the foundational distinction between humans and animals and avoid the possible dehumanization that destroying such a distinction would seem to risk. Advocates of dissolving the foundational distinction between humans and animals by teaching the public a new anthropology should perhaps advocate for calling NCs “humanized mice” or “humanized monkeys,” which would make plain that the distinction is being violated.

Avoiding the term “human” for an HBO may well be an attempt at persuasion. On the one hand, the term “human” that implies that an HBO could become equivalent to an actual human can legitimately be avoided, because an HBO can never obtain human status for the public. On the other hand, since it is true that HBOs are disembodied human parts that retain a connection to an actual human, it would be manipulative to hide that fact.

This could be a legitimate subject for scientific education. It would be wrong for participants in the public-policy bioethical debate to say that an HBO does not contain part of the soul of the cell donor, because the role of contributors to that debate is not to change the public’s values but rather to reflect them. However, the public’s willingness to believe in ephemeral connections seems to be somewhat based on the origin of the cells or the qualities of the HBO, and knowing the human origins of the stem cells that made the HBO could legitimately lessen belief in ephemeral connections.

Similarly, belief in ephemeral connections could be lessened, while not trying to dissuade the public in its views of souls or ephemeral connections, by educating the public about the lack of consciousness of HBOs. A connection between a non-conscious group of cells and the donor is presumably weaker than between a conscious group of cells and the donor. Presumably people would perceive a greater ephemeral connection between two consciousnesses. Therefore, if it is scientifically true that an HBO will not attain consciousness then teaching this to the public will lead to fewer people seeing ephemeral connections—without trying to change the major cultural distinctions that people hold.

The Ethical Limits of Technology and the Slippery-Slope Problem

To finish, I turn to ethical policy. At present, the HBO and NC technologies are in their infancy. The scientists who I have spoken with are hoping that limits will be imposed on them, restricting their use to something like “advancing human health.” But could any such limits hold?

The public-policy bioethical debate is generally concerned with limits, as “ethical” implies drawing a line. For example, there is a 14-day rule for embryo experimentation, as well as, throughout most of Europe, a sharp line forbidding germline modification of humans. The bioethical debate about HBOs and NCs has vaguely asserted that experimentation should cease when an HBO or NC obtains “too much” consciousness. Though that level of vagueness is acceptable in an academic debate, much more specificity will be required if the insights are to be transformed into policy, since without the ability to define limits there can be no policy-based ethics. Here we need to consider possible ethical limits and, more importantly, which limits could actually be sustained in the face of advancing technological ability.

The best way to think about the limits for biotechnology is through a sociological version of the slippery-slope metaphor.35 (I have described this type of analysis more elaborately elsewhere.36) The metaphor of the slippery slope starts with the most ethically meritorious position at the top and the most objectional position at the bottom. By merely stepping onto the slope at the top, it becomes more likely that we as a society will accept the currently objectionable position one step further down the slope. Having gotten to that step, it is then somewhat more likely that we will accept the next position down. Eventually we reach the bottom, where we never wanted to be when we took the first step. The ethically meritorious decision at the top changes the social conditions under which the next decision will be made, and so on as we slide down the slope. Though such slides are not inevitable, they become more likely under certain social conditions.

The classic sociological slippery-slope claim is that a society’s decision to allow euthanasia for the terminally ill—considered to be a meritorious policy—changes how we view euthanasia in general. When euthanasia is next proposed for adults with severe mental illness, the concept of legal euthanasia is already familiar to us and thus more likely to be agreed to. After institutionalizing euthanasia for mental illness, a proposal to expand the practice to mentally ill children is made. By that point, we would presumably be used to broadening applications of euthanasia and there would be procedures and institutions in place—for example, euthanasia clinics—to make the next step down the slope even easier.

Eventually, we would reach the bottom of the slope, perhaps defined as offering euthanasia to anyone who just does not want to live anymore. When we took the first step, we assured ourselves that we would never reach the bottom—but here we are. Again, the first step does not automatically lead to eventually descending to the bottom, but merely increases the chances of such a slide on this slippery slope.

To start a slippery-slope analysis, we have to define the bottom (while looking down from the top). In the human gene-editing debate, the bottom is perhaps a world where all human reproduction is technologically mediated in order to produce humans designed to specification, which could result in a radically stratified society.37 In the world of artificial intelligence, the bottom might be allowing computers to obtain so much power that they could decide humans are superfluous. For euthanasia, the bottom would perhaps be deciding that certain people should be put to death against their will because they are simply a drag on the collective.

I will conduct a slippery-slope analysis for HBOs and NCs using the views of both the public and the public-policy bioethical debate. For bioethicists and scientists, whose primary concern is consciousness, the bottom might be trapping an HBO with human consciousness in a dish, torturing an NC through a laboratory experiment, or endowing an NC animal with human-level consciousness.

Using the public’s anthropology, the bottom for the HBO debate might be represented by an HBO that clearly retains the soul or essence of the person from whom it was grown, as indicated by its acquiring the social behaviors used to define humanity—for example, sociability, responsibility, and the ability to fall in love. The true bottom would be when the donor and the HBO had clearly become the same self.

I think we can say that no HBO will ever reach that stage, but we could get partway there by achieving something like an HBO capable of controlling a mechanical device. Envision here the robot with the brain in the vat. Science fiction can be useful in assisting a society to imagine what ends it should and should not pursue, and a technology does not need to be possible for us to morally reason with it.

As for NCs, the bottom of the slope, in the public’s view, might be an entity that perfectly mixed the core elements of an animal and a human so as to maximally confuse the categories. If I were to ask the public, they might say “I am not worried about the mouse in the lab with a 3mm piece of human brain in its skull, but I am worried that you will eventually create a talking mouse.” That is, the bottom is represented by Mr. Ed or the Planet of the Apes—the stuff of science fiction. People will want a limit far above this bottom of the slope.

How Do We Slip Down the Slope?

The slipperiness of the slope depends on the terrain, and the terrain is defined by the moral concern about each position on the slope. Metaphorically, the slope has a number of possible paths downhill, each defined by a distinct moral concern or moral value. So, to identify the terrain on a particular path on the slope, we would ask: What is morally relevant about putting a 4mm piece of human brain tissue into a mouse? The slope’s terrain for bioethicists, their path, would at each step concern animal abilities or capacities, and would range from “the capacity of a glimmer of consciousness” near the top of the slope and the capacities required to go to college at the bottom. The terrain for the public would be the human-animal divide: the extent to which the NC appears both human and animal. (I will use the NC for my examples because it has a longer history and has more established discourses associated with it.) At the top of the slope is the mouse that looks and behaves like a mouse; near the bottom is Mr. Ed, the animal who behaves like a human.

In the absence of a sharp line between cases, a debate would be likely to slip one unit down the slope.38 There are two features of the terrain that would tend to remove the sharp line and allow for the slipping down the slope on a moral path. The first is “continuity vagueness,” where the terrain has a continuous measure.39 For example, if the terrain for a euthanasia slope, the moral concern, was proximity to time of death due to disease, euthanasia could be used if the person had 30 days left to live. This could easily become 31 or 32 days, because there is no identifiable moral distinction between 30, 31, and 32. Similarly, to foreshadow, what is the difference between a 4m HBO and a 5mm HBO? Nothing, as we cannot construct a moral distinction between a 4 and 5mm HBO.40

The second feature of the terrain is “similarity vagueness,” where “measurement is not possible, irrelevant, or when it depends, at least in part, on imprecise components.”41 Think, for example, of trying to make a moral distinction between a mouse and a chipmunk. Probably the most famous expression of similarity vagueness was that of Supreme Court Justice Potter Stewart who, when asked to define obscenity, said “I know it when I see it”—but that is a limit that cannot be enacted into policy.

It is, then, the similarity between two adjacent locations on the slope that allows the debate about HBOs or NCs to slip downslope. For example, creating an NC mouse and creating an NC chimpanzee are similar, and the debate can slip between the two points on the downhill path when the only moral concern is value for human health, because this moral value is not concerned with the nature of animals. The only standard would be, “How much does this advance knowledge of human disease?” If it is the same, creating both NCs are justified, and the debate slips to the chimpanzee location.

If the moral path leading down the slope is concerned with the consciousness of life forms, then this creates the distinction between mice and chimpanzees. Thus, we could cite the difference between mice and chimpanzees as a basis for the ethical distinction.

The final image for my slippery-slope metaphor is the barrier. Bioethical debate can largely be described as the setting and justifying of barriers. As Granville Williams wrote many years ago, “all moral questions involve the drawing of a line.”42 Philosopher John Harris writes that “slopes are only slippery if they catch us unawares and we have strayed onto them inadequately equipped.” According to two legal theorists, “slippery slopes . . . can sometimes be resisted by standing on easily enforceable bright-line rules.”43

A strong barrier (a limit) then separates two steps on a path leading down the slope that cannot be made similar through similarity or continuity vagueness, with any action above the barrier being morally acceptable and any action below unacceptable. While ethical policy does not use the term “barrier,” that is essentially what such policy entails: Before this point, the actions are acceptable; below this point, they are not. What discrete acts of creating an HBO or a NC can be made so dissimilar that they can serve as barriers in the debate? That will be the question for the remainder of this chapter.

For a barrier to hold, the acts on either side of the barrier have to be perceived to be utterly different, incapable of being merged through continuity or similarity vagueness. However, a value change in the society can create a new path down, bypassing established barriers by using values that make the two sides of the barrier the same.

As an example, let us consider one of the strongest barriers in any debate in bioethics history, the barrier between somatic and germline human gene editing. Somatic gene editing is editing that affects only an existing human body, whereas germline editing will affect a living person’s descendants. Somatic HGE has traditionally been regarded as above the barrier and thus acceptable; germline HGE has been below and thus not acceptable. The distinction between the two is not continuous, so continuity vagueness is not an issue. It also is not subject to similarity vagueness, because the two are clearly different in nearly every way: one applies to the present, the other to the future; one to the person, the other to the species; one is about the self, the other is about someone else; and so on.

This barrier held for decades on the old moral path leading down the slope. However, American values changed and a new path opened, defined by the value of individual freedom. By this value, somatic and germline are not different if people can autonomously choose to engage in either technology. For example, people would have the reproductive freedom to have germline modified children. There is no germline barrier on this path down the slope, and scientists are now planning germline modifications.44

In sum, the barrier is the response to questions from the public as to why allowing the NC mouse today will not lead to the human-behaving animal in the future that violates the public’s values. In future years technology will advance and various barriers will be proposed, and it is important to estimate their strength beforehand. It is important to ask whether pushing through what might turn out to be the only viable barrier between the present and the bottom of the slope is really worth it.

Possible Barriers on the HBO Slope

Before we begin examining possible barriers on the HBO slope, let me dispose of one “barrier” that people often like to imagine on a bioethical slope: “scientific reality.” The claim is that it will always be impossible to do X, and therefore X can serve as a barrier. For example, we could say that it will always be impossible to endow primates with human behaviors or appearance, and therefore there is no need to worry about the slope below that point. Unfortunately, what we think of as impossible today has the tendency to become possible. HBOs are a case in point: If I had written in the 1980s that we will grow parts of human brains in dishes from cells taken from someone’s skin and that serious people would be concerned that these could obtain consciousness, I would have been considered a science-fiction writer.

Obviously, a slippery-slope analysis of the HBO debate will be almost purely speculative, since the technology and ethical debate are so new. That said, an unfortunate aspect of the debate about HBOs is that I see few viable barriers. We can see how the top of the slope is totally acceptable and the bottom totally unacceptable, but there is no barrier that can be created in-between.

Let us start with likely scientific developments for which a limit would need to be placed. One development is that we can expect HBOs to get larger. A 4mm HBO will never have any function that we associate with a human, but possibly a 200mm HBO could. But this is a textbook case of a continuity vagueness problem. If we set a barrier at 4mm, why not 5mm, or 6mm, and so on? If we express size by weight or number of neurons, obviously we have the same problem. There is no value in the debate that can be used to make a moral distinction—a barrier—between a 4mm and 5mm HBO, a 20mm and 21mm HBO, or a 199mm and 200mm HBO. A 200mm HBO might elicit an “Eeewww!” reaction today, but by the time 199mm HBOs in dishes have become normal, nobody would notice the 200mm version. A similar slippage involving the 14-day rule on human embryo experimentation is currently underway, with scientists challenging the time limit as arbitrary.45

A barrier could perhaps be anchored by equating the size of the HBO and the brain size of various animals—say, at the brain size of the average dog. But this would then require a moral distinction between animals with different brain sizes—between a mouse and a rat, or a rat and a pig, which is not possible with the values I am aware of in this debate. This also implies that our moral rankings of animals are tightly correlated with brain size, and I suspect the correlation is not very tight. A barrier between HBOs at different sizes (and size analogs, such as numbers of cells) is unlikely, because such a barrier would not be structurally sound.

A similar barrier that would not have continuity or similarity vagueness could be established at communication between brain parts. What we think of as human abilities requires communication between the parts of the brain, and a barrier could be built at the point where communication begins. But this assumes that brain scientists have reached consensus on what constitute different parts of the brain and what communication means. Such a barrier would be very high on the slope and would definitely stop us from getting close to the bottom, because tissue from just one part of a brain is arguably not itself a “brain.” However, this concept ultimately turns out not to be very strong, because it is hard to imagine the moral value that could be used to make a moral distinction between a piece of a brain and two connected pieces of a brain. Moreover, it may already be too late, scientists have begun creating rudimentary connections between HBOs representing different parts of the brain.46 Having reached the point at which researchers are already engrossed in their task, it becomes very difficult to call a halt to such research.

A conceivable barrier could be located at the distinction between creating and manufacturing—between treating HBOs as quasi-sacred objects, on the one hand, and considering them as objects to be manufactured, on the other. But while the earlier chapters suggest that the value underlying this distinction would be supported by the public, any barrier we could imagine would actually be hopelessly subject to continuity and similarity vagueness. How many HBOs does it take to be engaged in manufacture? 50? 50,000? How would we tell the difference between creating and manufacturing were we to see it?

If nature would cooperate, a possible barrier would be between “conscious” and “not conscious,” with anything above the barrier being not conscious and anything below the barrier conscious. The terrain on this path is defined by concern about harm, and it is only conscious entities we are worried about harming. Unfortunately, the level of our knowledge makes the placement of this barrier impossible. The first problem is that we cannot even define what consciousness is. Our ability to distinguish no consciousness (a fruit fly?) from some consciousness (a bird?) remains extremely speculative,47 and such a barrier would be hopelessly subject to continuity and similarity vagueness.

Another hypothetical barrier would be at “human-level consciousness.” However, our ability to place the barrier on the slope would be problematic, since, again, we lack the ability to precisely define the consciousness of even an ordinary human, to say nothing of the defining variation in consciousness between humans. Moreover, this barrier would be really far down the slope, and many people would oppose creating even HBOs with much less consciousness than a human. Levels of consciousness simply cannot be used to establish a barrier that will be strong enough to hold once scientific advances began pushing against it.

Though there are a number of possible barriers that could be structurally sound, in that the acts on either side are recognizably distinct, these barriers are not on any moral path that concerns people, and therefore would never be built. One might be at vascularization, which would feed nutrients to the HBO. HBOs without vascularization would be above the barrier and those with vascularization below. Whether or not an HBO was vascularized would be clear, so this barrier would not be subject to continuity or similarity vagueness. But what value supports the moral difference between vascularization and non-vascularization? If the public’s definition of a human included flowing blood, this could work, but that is not the case, and if your ethical value is based on relieving the suffering from human disease, vascularization is irrelevant. People who want to vascularize an HBO will say that this barrier is not morally relevant, and they would be right.

There is one barrier that would be weak but possible and would fit the values of bioethicists and the public. A barrier could be placed at giving an HBO experiences, with “no experiences” upslope and acceptable and “given experiences” downslope. A human brain cannot develop and wire itself together without experiences, and consciousness is not possible without experiences. For the public’s version of a slope, the public’s definition of a human includes interaction, so a non-experienced HBO would definitely never be human. An HBO with experiences would presumably trigger more belief in ephemeral connections, so the barrier would be supported by the public’s moral distinction between humans and objects.

The experience barrier does not appear to suffer from similarity or continuity vagueness: either you shine a light on the HBO or not; either you hook it up to a robot or not. This barrier would be set very high up the slope. However, scientists are already giving HBOs rudimentary experiences, so it seems we have already passed that point.

It is possible that scientists and bioethicists could install a barrier that is susceptible to a slippery-slope process in order to signal that they intend to stop before the bottom of the slope, but without actually stopping. This is essentially what the 14-day rule for human embryo experimentation is, and it was possible because scientists were unable or did not want to move beyond it at the time. But soon after scientists are able to or want to move beyond the 14-day limit—effectively, right now—this barrier will inevitably be knocked over. The 14-day rule is thus less a barrier than a speed bump.

Perhaps we could instead propose a size limit for HBOs—for example, 20mm—that is currently far beyond scientists’ ability to achieve but still far smaller than would be necessary to create a fully conscious HBO. But when scientists are able to achieve an HBO of that size, it will be argued that the “20mm rule” is not actually grounded in any moral value and should be removed, and the slide would continue. A slippery-slope analysis could tell us which proposed barriers are actually nothing but speed bumps.

The HBO debate exemplifies the utility of slippery-slope analysis. No one wants to reach the bottom of the slope, but there is no unbreachable barrier that can prevent it. It therefore seems likely that this debate will continue down the slope at the rate at which our technological abilities progress. Those who fear this will be left with the hope that biological reality will one day reach its limit at “humanly impossible.”

Possible Barriers on the NC Slope

It would be accurate to describe the NC debate as the part of a broader slippery slope concerned with mixing humans and animals. We can gain clarity by examining some barriers on this slope that have already fallen. The first was the first physical mixing of a human and an animal, which was a potentially strong barrier. This was bypassed when the moral value of relieving the suffering of disease became the most powerful value in these debates—the widest path down the slope. As described in the first chapter, this first step supposedly occurred in 1501 when a bone from a dog was put into a human, and was followed in 1667 when a man was infused with lamb’s blood.48 Similar attempts between the seventeenth and nineteenth centuries were few and not of obvious efficacy, but by the late nineteenth century medicine had become more ambitious, and in 1893 a British doctor transplanted parts of a sheep pancreas into a 15-year-old diabetic child. And in the 1920s 43 men received slices of chimpanzee testicles.49

Today, implanting heart valves from cows and pigs is standard medical practice, and scientists are continuing to work on genetically modifying pigs to make their organs more compatible with humans.50 Five centuries of attempts have thus led to the first few steps down the slope.

The public seems to have largely accepted xenotransplantation from an animal into a human. While it does violate the human-animal distinction in a superficial way, and thus undoubtedly once evoked a “yuck” response, xenotransplantation does not threaten the public’s definition of a human. Xenotransplants do not change the humans’ appearance and certainly do not alter the fact that the humans were born of other humans, nor do they affect the social interactional behaviors that are part of the public’s definition of being human. More importantly, the direction of these transplants preserves the moral superiority of humans, in that it is the animals that are being sacrificed to save the humans.

The Human-to-Animal Barrier

This points us to a possible barrier lower on the slope that would not be susceptible to continuity or similarity vagueness: that is, animal-to-human transplants, which would lie above the barrier and thus be acceptable, as opposed to human-to-animal transplants, which would lie below the barrier. Because the difference between a human and a nonhuman animal is categorical and unambiguous, this barrier would be very strong. It would also tightly fit with the value of retaining human superiority over animals, in that animals would be sacrificed for human health in the same way they are already sacrificed for food and medical research.

This would seem to be a perfect barrier. However, the primary value lurking in this debate has already changed the moral terrain, so that the acts on both sides turn out to be moral equivalents. The value of beneficence (toward humans) makes animal-to-human and human-to-animal transplants similar, since they both promote human health. If beneficence is the primary value, the barrier then becomes moot.

The animal-to-human barrier fell in the late 1980s with the “humanized mouse” containing human genes or cells. In 1988 a mouse genetically modified to have a weakened immune system was engrafted with human fetal tissues, adult blood cells, and hematopoietic stem cells.51 As technology has continued to develop, many mice have been genetically modified to give them human diseases and conditions such as muscular dystrophy. Experiments such as those described in the recent article “Mice with Human Livers,” to take one example, allow for the study of human disease without having to experiment on humans.52 For at least 30 years, many animals have received human tissue; however, notably, none of these experiments have significantly impacted the public’s definition of a human, because the human component involved (e.g., the liver) was not central to human identity, and thus have not been felt to violate the foundational distinction between humans and animals.

Barrier at Animal X

Now is a good time to rule out the initially plausible-sounding barrier at a particular animal. Even if we could construct a continuum of animals ranked by their capacities, with worms near the top of the slope and chimpanzees near the bottom, any barrier would suffer from extreme continuity vagueness on whatever the difficult-to-describe scale would be. If we posit that the standard lab mouse would be rated at 20 out of 100 on the scale, there would be another animal at 21, though the difference between 20 and 21 would be not only arbitrary but probably unmeasurable. Something similar could perhaps be said for any proxy for animal capacities, such as skull size, which would limit the size of the brain and presumably limit its capabilities. Regardless, research would move progressively up the scale to more advanced animals as we slipped down the slope.

There could be a slightly stronger barrier at branches of the evolutionary tree, because these distinctions, while themselves arbitrary, have taken on a fact-like status. If we assume that research will continue on rodents, which are fairly distantly related to humans among the mammals, we could establish a boundary at primates. Such a consensus would at least be structurally sound and resistant to continuity and similarity vagueness.

The problem is that this barrier does not map onto the public’s values. To make a simple point, the public probably holds dogs in greater esteem than squirrel monkeys. Thus, it seems more persuasive that a barrier could be erected not at primates but at the great apes—orangutans, gorillas, bonobos, and chimpanzees. While I see no distinction between these and other primates that would withstand continuity and similarity vagueness, the great apes have already been put in a different category by many legal systems in the world.53 Such a legally enforced barrier presumably has some durability; nevertheless, the law could end up being changed.

Barrier at the Brain

We now return to the focus of this book. The brain—the neuro—did represent a structurally sound barrier, in that all neuro-chimeras would be below the barrier, whereas all non-neuro chimeras would be above the barrier. The brain is distinct from other parts of the body, and there is no vagueness in the difference between the mouse brain and the mouse leg.

The initial moves beyond this barrier were small steps down the slope involving tiny amounts of human cells or tissue in animals that few people care about (e.g., mice), in ways that did not create any markers of humanness beyond the mere fact that human cells were involved. As almost always when a barrier is breached, the public reaction was not horror but rather indifference to the act itself, because it was but one small step beyond what was already upslope. The steps are slippery because they are small.

The motivation for writing this book is that this barrier has been knocked over. While half of the public would support keeping the barrier, this is probably because it is the only strong barrier above the point on the slope where their values would actually direct them to stop. Using the public’s definition of a human would require a barrier not at the brain, but at brain tissue that leads to markers of humanness that in turn invoke the human-animal distinction. This ideal barrier would be subject to the two types of vagueness, so people settle for a defendable barrier above.

The Barrier at Human Behaviors

Since the public’s primary value is preserving the foundational distinction between humans and animals—from the perspective of the public’s definition of a human—a barrier exactly at human behavior would fit perfectly with that value. However, structurally this is very weak because it suffers from extremely strong continuity and/or similarity vagueness. A basic rule in slippery-slope analysis is that if you cannot even define it, you certainly cannot build a barrier upon it, and “humanlike” behavior probably cannot be precisely defined.

The Barrier at Medical Research

Another barrier that invokes the value of beneficence prevalent in bioethical debates would be one that divides medical from other uses of NCs. Connecting to such a dominant value would be very powerful. At present, all the human-to-animal chimeras are used for medical research; that is, they are justified by the value of generating knowledge that will lead to the beneficent reduction in human suffering due to disease. This medical-research barrier is implicitly supported by most HBO and NC researchers.

However, if the technology became more advanced, we can imagine others wanting to use NCs for military or industrial purposes, which would be below a medical research barrier. For example, in Robert Heinlein’s science-fiction short story “Jerry Was a Man,” a strain of humanized apes has been created to do labor that humans did not want to do.54 Given that humans already breed animals for tasks that we do not want to do (e.g., the donkey), it is inevitable that people would consider this application. A medical research barrier could also be installed in the HBO debate, with using HBOs for industrial purposes or for art being below the barrier.

This barrier could hold if people defined the value of “beneficence” as only referring to healing disease in human bodies. But the concept of “disease” is somewhat vague, and the first breaching of the barrier might be the beneficent creation of NCs that do not directly treat disease but that help people who have diseases, such as developing more effective guide dogs for the blind. From there it would be a short slide to the creation of NCs that can perform tasks that could threaten the health of humans, like working with toxic materials. These would all be considered to be about health. If the technology gets to this point, this barrier will not hold.

The Barrier at the Germline

One strong barrier remains. Recall that, to paraphrase the famous aphorism about the tree falling in the forest, if the NC mouse is created in a lab and nobody hears of it, it will not have any impact on social conceptions of humanity. Therefore, the raw number of NC animals will strongly influence the impact on public opinion. Above the barrier would be the creation of any NC that is created somatically, presumably through surgically implanting an HBO or through modifying an animal blastocyst. Each NC would have to be created individually, which would mean that these foundational distinction-threatening entities would remain rare and locked in labs. For NC animals to actually enter the public discourse would probably require creating a species of reproducing animals, analogous to the genetically modified strains of reproducing chimeric (non-neuro) mice that are already in laboratory use.

This barrier at the somatic/germline distinction is structurally sound, in that the distinction is not subject to continuity or similarity vagueness, and there is no ambiguity about modifying the genes in the reproductive cells of an animal.

This barrier would also be supported by values. My earlier analysis shows a distinction between preservationism and conservationism, between believing that nature should exist “as is” and that humans may modify nature for their own ends. That is, creating nonreproducing NCs would lie above the barrier, and creating a new species of animal would lie below. Activity above the barrier would be seen as fiddling with nature as we have always done, but activity below would be inventing species that God or nature had never created. This value would presumably be strong enough to overcome what would be the value of economic efficiency (since constantly creating animals is inefficient). My analysis also showed that this value is not universally held by the public, and it is not clear which subset of the public would be considered in any ethical debate. If it turns out that medical research is advanced by a subspecies of NC animals, the barrier may not survive reliance on beneficence as a value.

Conclusion

This book has examined the ethical debate about HBOs and NCs. Using as my foil the public-policy bioethical debate that influences government policy, I have shown how the actual public sees the moral issues differently. In thinking about HBOs and NCs, the public is not very concerned about consciousness. In the case of HBOs, the public tends to reject the materialist reductionism that body and mind are ultimately nothing but chemicals, and tends to see humans as having something like spirit, which produces beliefs in various ephemeral connections between a human and an HBO.

One of the primary values also moving the public is the foundational distinction between humans and animals, a distinction that NCs violate. According to a many-decades-old humanistic concern, once the foundational distinction is breached (by NCs or other entities), we will treat each other slightly more like we treat animals—that is, poorly. For those who fear that the existence of NCs will breach the foundational distinction, I have suggested some remedies.

The public bioethical debate that influences policy should in principle include the public’s views. It should also be about limits. Bioethical debate was never intended to be the public-relations arm of science, but was instead meant to be an intermediary for incorporating the public’s values. In this final section, I have used the slippery-slope metaphor to propose various possible limits on biomedical technology and to predict the odds of each of them holding. All of this is premised on the assumption that the public will at some point begin to pay attention to the HBO and NC debates. I hope that, at minimum, I have provided the reader with an intellectual basis for continuing to engage with these issues.


Methodological Appendix

Survey Sampling

My survey data were gathered in three stages. (Because of the nature of the three empirical projects, they were all deemed by my university’s IRB to be exempt from oversight.) First, cognitive testing was carried out on 35 respondents, as described in Chapter 3, endnote 3. Second, as a further test of the survey questions, I surveyed 497 respondents on Mechanical Turk. The resulting data led to a few small improvements in the flow and wording of the survey, and the Mechanical Turk data were not further analyzed.

Third, having created the survey instrument in Qualtrics, I then contracted with the online survey firm Lucid to provide the respondents for the final data. Lucid has been extensively used in social science, particularly by political scientists,1 who conduct ongoing studies to ensure that it remains a viable source. For example, tests have concluded that the data gathered in the Covid era have been as legitimate as data gathered previously.2

Lucid is an opt-in poll, and research in the past decade has shown “few or no significant differences between traditional modes [of survey administration] and opt-in online survey approaches.”3 Lucid sets quotas for age, gender, race/ethnicity, and region to reflect US Census figures. Additional post hoc weighting adjustments to ensure that the sample represents the US population are described below.

I surveyed a national sample of 4,619 US adults, with a preliminary wave in early July and the remainder in early August 2021. In the invitation to participate, the survey was described as an investigation of “attitudes toward biotechnology.” The informed-consent page stated that “The purpose of this research study is to determine what the public thinks about developments in biotechnology and its application to medicine.” Therefore, people who were not interested in these topics were less likely to be in the sample. This bias was seen as acceptable because all surveys are similarly biased toward including those interested in the topic, and any future activity involving these issues in the public sphere will involve people who share this interest.

Attention

One of the primary challenges for any survey is ensuring that the respondents are paying attention, because inattentive respondents produce less accurate survey results. By excluding the inattentive, I bias my results toward the attentive. This is an acceptable bias because I suspect it is respondents like this who are more likely to engage in debates on this topic in the public sphere.

In the years before online surveys were possible, it was difficult to say what percentage of respondents to a face to face survey, a phone survey or a mailed pencil-and-paper survey were paying attention. We can presume that the inattentive excluded themselves from gold-standard face to face surveys of previous decades by refusing participation. Part of the justification for using opt-in samples is that they have a low cost per respondent, so the analyst can buy more responses and only analyze those from respondents who are truly focusing on the survey. In recent years, social scientists have developed techniques to screen out the inattentive from surveys.

One method for identifying the attentive is to use “attention check” questions, questions whose answers are obvious if the respondent actually reads the instructions.4 In my survey, after the first few questions, I asked a slightly modified version of the “What is your favorite color” question developed by Adam Berinsky.5 In Lucid, upon failing the attention check, such respondents are dropped from the survey. In my case, 24.8 percent of those who started the survey failed the attention check and were removed, which is a fairly standard rate.6 I also removed a few who made it past the attention check but ceased responding to the survey after the first vignette, for an overall exclusion rate of 27.1 percent.

The demographic data provided by Lucid shows that certain groups were more likely than others to fail the attention check or be removed for non-completion: nonwhite compared to white (32.9 percent vs. 23.9) and males compared to females (28.2 vs. 25.9). Those who failed were also younger (on average, 43.4 years for those who failed vs. 46.2 years for those who passed) and less educated (on a 6-point scale, 3.3 for those who failed vs. 3.7 for those who passed). Again, Lucid removed the respondents who failed before they reached the subsequent question. I later weighted its data to account for these demographic biases.

An obvious response to lack of attention is to ask whether the inattentive can be induced to pay attention—in the evocative title of a paper on the topic by Berinsky and colleagues, “Can We Turn Shirkers into Workers?”7 Berinsky’s group attempted to induce attention through methods such as not allowing respondents to move on in the survey until they had answered the attention-check question correctly, or warning respondents that their answers would be checked carefully. These methods did induce attention to the attention-check question but not to the rest of the survey.

Diana Mutz suggests improving attentiveness in a vignette survey by asking a question about it in the middle of the vignette. Inspired by Mutz’s suggestion, at the end of each of the vignette texts but on the same page of the survey, I asked a question about the vignette prefaced by “Now we want to see which parts of that description we were the most clear about. Please look at the question and then go back and re-read to find the correct answer.”8 Though I could not remove respondents based on their eventually answering this question correctly, because different factor combinations could have made the question easier or harder to answer, unbalancing the experimental design, I posed it simply to get the respondent to pay more attention by rereading the vignette.

Another method of ensuring that only attentive respondents are included is to remove those who answer a survey so quickly that they could not have been paying adequate attention. Since there is no set standard for “too fast,” I removed the fastest 20 percent of respondents, those who finished in 454 seconds or less. And while other studies winnow out the inattentive by asking multiple attention-check questions, I myself winnowed by using a single attention-check question, along with the survey-completion time. 9

Scholars have also shown that a respondent’s attention may fluctuate during a survey. In my own survey, it may be that certain respondents just skimmed the vignette, the part of the survey that actually required the most attention. 10 Excluding these respondents for being inattentive was also important,11 so I also excluded those who raced through the vignettes.

While I could have created a separate time threshold for each of the three vignettes in the survey, for the sake of simplicity I removed the consistent racers, those who, while having passed the overall time threshold, were among the 25 percent who spent the least time (between the moment of the screen opening and moving to the next screen) on all three of the vignettes—an average of 37.4 seconds for the gene drive mosquitos vignette (not analyzed in this book), 39.1 for the HBO vignette, and 24.8 for the NC vignette. As in the basic attention-check question, those excluded from the sample for going too fast—either in general or only on the vignettes—were disproportionately young, male, nonwhite, and less educated. Since the different treatment conditions within each vignette have nearly the exact same number of words, excluding on the basis of time was not expected to interfere with random assignment.12 (Time spent on each vignette was uncorrelated with any factor, and the exclusion threshold was based on a combination of all the vignettes, so this exclusion did not unbalance the random assignment of the vignettes.) After these deletions, 2,095 responses remained for analysis.

Weighting

It is important, post hoc, to weight the data so that it better represents a random sample of the population. Given the exclusion of some demographic groups on the attention-check methods, the weighting needed to incorporate education level, gender, race, and age. To adjust to the population parameters, it was necessary to know what the true population parameters were. For demographic measures I relied upon the US census and other government surveys.13

Samples should always be weighted on variables that are theorized to matter to the phenomenon in question. Studies have shown that, when adjusting opt-in samples to population benchmarks, basic demographics are typically not the most important consideration; instead, it tends to be people with particular political and religious identities who are most often under-enrolled in these surveys. 14 For example, political scientists weight these types of samples to make sure there are the right numbers of Democrats and Republicans. 15

Regarding public views of biotechnology, religion and political ideology are the most important factors for which we have benchmarks from the population. Again, the challenge is to obtain a measure of each group’s true representation in the population. For basic demographics, we can presume that the US census is true enough. For party identification and religion, I relied upon the 2018 General Social Survey (GSS), the gold-standard social survey in sociology. Since the GSS measures religion more extensively than I can do with my survey, I created a simplified weighting.

In the 2018 GSS I identified Catholics, non-literalist Protestants, and literalist Protestants, with the latter two distinguished by their response on the view of the Bible question.16 The 2018 GSS identified 21.3 percent of the population as Catholics, 23.5 percent as non-literalist Protestants, and 22.7 percent as literalist Protestants. In my own survey, using the same questions, and before weighting, 18.4 percent of those who passed the attention checks were Catholics, 22 percent were non-literalist Protestants, and 16.5 percent were literalist Protestants.

For party identification, I used the well-known party-identification questions from the GSS in my survey. Political party and religion are increasingly correlated in the United States, so for these two variables I created appropriate categories that crossed the two. Thus, I weighted to ensure the correct number of Catholic strong Democrats, evangelical strong Democrats, and so on. In order to avoid sparse cells, I collapsed the “not strong [Republican/Democrat]” and “independent, near [Republican/Democrat]” into a single category, for a total of twenty religion/party ID categories.

For weighting, I used the Stata svycal calibration rake command. 17 One concern with weighting is that some cases may have overly large or small weights, and a single idiosyncratic case may thereby end up having too much influence on the results. Since there is no objective method of selecting where to trim, this decision has to balance bias and error.18 Common bounds in social science are weights of .2 and 5 or .125 and 8. When initially calculated, about 1 percent of respondents had a weight above 5, and 1.3 percent had a weight below .2. I therefore trimmed to .2 and 5.

Creating Religion Variables from the Survey

My survey asked a set of religious-identity questions. The first was, “What is your present religion, if any? If more than one, click the one that best describes you.” My choices (closely based on the work of Elaine Ecklund and Christopher Scheitle) were Protestant, Catholic, “Just a Christian,” Jewish, Mormon, Muslim, Eastern Orthodox, Buddhist, Hindu, “Nothing in particular,” Agnostic, Atheist, and “Something else” (with a write-in box).19 As expected, far too few respondents selected Jewish, Mormon, Muslim, Eastern Orthodox, Buddhist, or Hindu for separate analysis, so I combined these into an uninterpreted “Other religion” dichotomous variable. This was included in models to produce the proper comparison.

“Something else” was selected by 6.3 percent of the respondents; these were asked to fill in a box, and the responses were hand-coded. The majority of these were also assigned to “Other,” typically because they referenced even smaller religious groups like Jainism. Some cases that I describe below were recoded into other dichotomous variables.

Those who selected “Catholic” were coded as Catholics. Those who selected “Nothing in particular,” “Agnostic,” or “Atheist” were assigned a nonreligious dichotomous variable, as were the respondents who expressed nonreligion (e.g., “None”) when providing supplemental description for the “Other” category. Following the self-reported identification measurement strategy used in the sociology of religion, those who selected “Protestant” or “Just a Christian” were given an additional identity choice, “Which of the following terms best describes your religious identity,”20 with the options “Fundamentalist,” “Conservative Protestant,” “Evangelical,” “Born-again Christian,” “Mainline Protestant,” “Liberal Protestant,” and “None of the above.” The first four were assigned a “Conservative Protestant” dichotomous variable, and mainline and liberal Protestants were assigned to the “Liberal Protestant” dichotomous variable.

My survey also included a measure of certainty of belief in God, and (for Protestants) belief in the status of the Bible, as well as another question that asked respondents how religious they were. These additional measures were used to make the proper identification of the respondent’s religious identity.

The few conservative Protestants who also claimed on the biblical-exegesis question that the Bible was human-made, and also chose “I don’t believe in God,” “I don’t know if there is a God,” or “I don’t believe in a personal God but I do believe in a higher power of some kind” were moved to the “Liberal Protestant” identity, since these statements are incompatible with conservative Protestantism.

It is a growing challenge for surveys in American religion that Americans are decreasingly identifying with denominations or with generic religious-identity labels.21 That is, many respondents whom academics would classify as belonging to a particular Protestant tradition either do not know they are Protestants and do not recognize that label in a survey, do not recognize or reject any of the identity labels used in the Protestant community, do not know if their church is a member of a particular denomination, and/or reject any identity beyond “Christian.”22

In this sample, 19.8 percent of those asked the specific Protestant-identity question selected “None of the above.” A good portion of these respondents do not recognize or use the term “Protestant.” This is demonstrated by the fact that, of those asked this follow-up question, 34.1 percent were asked because on the previous question they had selected “Just a Christian,” and 33.0 percent of the latter ultimately rejected a label in the follow-up question.

I therefore created a dichotomous variable for these identity-rejecting Protestants, and also included the respondents who used a term that was clearly Protestant (e.g., “Adventist” or “Baptist”) in the “Other” religion text box. Moreover, in the same way that I used belief about biblical exegesis and beliefs about God to further separate conservative Protestants, I took the same group of skeptics from the identity-rejecting Protestant group and put them in the “Low-commitment Christian” group (while recognizing that many identity-rejecting Protestants are nonetheless quite involved with religion and are essentially a different type of Protestant).

The general expectation among sociologists of religion would be that religion will only affect respondents’ views if they participate in or are knowledgeable about their religion. In the United States, religiosity or commitment (in contrast to identity or belief) is often measured through attendance at religious services. Since during my data collection many religious services were shut down because of Covid, I had to replace this traditional measurement for my study. Instead, I asked a different question commonly used to measure strength of religiosity: “To what extent do you think of yourself as a religious person?” Possible answers were “Not religious at all” (1), “Slightly religious” (2), “Moderately religious” (3), and “Very religious” (4).23

I therefore removed the few assigned to the above Christian dichotomous variables who also claimed that they were “Not religious at all” or “Slightly religious” to a “Low-commitment Christian” dichotomous variable. In sum, I have dichotomous variables for Catholics (13.2 percent), conservative Protestants (21.9), liberal Protestants (5.2), identity-rejecting Protestants (7.0), low-commitment Christians (23.6), members of other religions (7.2), and the nonreligious (21.7) (the reference group in the models).

One question remained: Who are the identity-rejecting Protestants? Not much is known by researchers about this group.24 Some scholars have observed that, in their theology and on social issues, this group lies somewhere between conservative and liberal Protestants.25 However, in another paper I found that they are populist in their distrust of institutions. 26 This populism is consistent with a Protestantism that rejects theological traditions and doctrines, favoring personal experience over theories and doctrines, as in “seeker” conservative Protestant churches, which eschew labels and would just call themselves “Christian.”27

Let us look at their use of these labels, which will tell us a lot about who they are. People who selected “Protestant” or “Just Christian” were sent to the more detailed question about Protestant identity. Of those who were eventually assigned to the “conservative Protestant” category, 76 percent first identified with “Protestant” and 24 percent with “Just Christian,” whereas 92 percent of liberal Protestants identified with “Protestant” and only 8 percent with “Just Christian.” This would be expected, since, because liberals are more committed to institutions, they would probably know the name of and identify with their specific denomination (e.g., Presbyterian Church (USA)).

But, of the identity-rejecting group, only 30 percent initially claimed “Protestant” and 38 percent “Just Christian,” before eventually refusing to identify with any of the more specific Protestant identities. Thus, they definitely do not recognize their identity as “Protestant” and are more likely to identify with “Just Christian” than are conservative Protestants. Moreover, 32 percent chose “Something else” on the first question, which sent them to the write-in box. But those who selected “Protestant” or “Just Christian” were sent to a specific Protestant-identity question, and certain selections led me to categorize some (e.g., “evangelical,” “fundamentalist,” “born-again”) as conservative Protestants, and some (e.g., “mainline Protestant,” “liberal Protestant”) as liberal Protestants. Respondents who selected either “Protestant” or “Just Christian” but did not identify with any of the specific Protestant identities were likewise sent to the write-in box. Thus, the only way respondents ended up in the identity-rejecting group was either by selecting “Protestant” or “Just Christian” in the first step and then rejecting the specific Protestant identities and leaving the write-in option blank, or by their response to the write-in box after having rejected the listed identities.

So who are these identity-rejecting Protestants? I used a number of other questions in an attempt to define them.28 I asked respondents about their certitude about the existence of God. The choices were, in order, “I don’t believe in God”; I don’t know whether there is a God and don’t believe there is any way to find out”; “I don’t believe in a personal God, but I do believe in a Higher Power of some kind”; “I find myself believing in God some of the time, but not at others”; “While I have doubts, I feel that I do believe in God”; and “I know God really exists and I have no doubts.” I found that the conservative Protestants and the identity-rejecting Protestants had the same average response to this question. I also asked the traditional GSS question on biblical authority, with its three response categories ranging from seeing the Bible as human-made to regarding it as the literal word of God. The conservative Protestants and the identity-rejecting Protestants had the same average response to this question. Thus, on these basic markers of conservative orthodoxy, the identity-rejecting Protestants resemble the conservative Protestants.

The largest differences are in demographics. The non-identity group is much less educated, much younger, much more female, and less affluent than the conservative Protestants.29 The racial makeup of this group is even more distinct. While conservative and liberal Protestants have roughly the same racial makeup, this identity-rejecting group is 24 percent African American (compared to about 10 percent for both conservative and liberal Protestants), 13 percent Hispanic (compared to about 4 percent), and 10 percent Asian (compared to about 5 percent). This reminds us that these Protestant identity markers are more associated with white than with nonwhite Protestantism. Compared with the white conservative Protestants, the identity-rejecting Protestants are not as Republican.

The overall picture of identity-rejecting Protestants that I am drawing here is of people who are actively religious but are not engaged with traditional Protestant doctrine. The best evidence of this is that, despite having the same certitude about God and the same view of biblical authority as the conservative Protestants, they were much different in their responses to the one conservative-Protestant doctrinal question I asked, which is whether humans are those made in the image of God (the conservative-Protestant doctrinal interpretation of the first chapter in the first book of the Christian Bible). The identity-rejecting Protestants were much less likely than the conservative Protestants to exclusively believe in Imago Dei compared to other anthropologies.30 Their theology is thus akin to what Christian Smith finds as the dominant religion of the young, which he calls “moralistic therapeutic deism.”31 Young Christians do believe—but that is about all they know. In this, their belief resembles the sort of stripped-down religion encountered in megachurches and seeker churches.

Such identity-rejecting Protestants know the public narrative about Christianity. They know that they are supposed to be biblical literalists and have certainty about the existence of God. But they are not aware of the history or doctrines of their faith; if they were, they would recognize that they are indeed “Protestants.” If they are indeed members of megachurches or seeker churches, their clergy did not necessarily go to seminary to learn these doctrines. So these identity-rejecting Protestants can best be summarized as conservative Protestants without doctrine.

Statistical Analysis

For this survey I generally used the ordered logistic model (OLM). One assumption in an OLM is the parallel regression or proportional odds assumption. 32 This assumption is that the effect of a variable on the difference between the first category of the dependent variable and the rest of the categories is the same as the effect of the first and second combined on the remaining categories, and so on. If this assumption is violated, then the regular OLM coefficient becomes too much of a generalization and thus potentially misleading. It turns out that most OLM models violate this assumption for at least one variable. 33

I diagnose the proportional odds assumption using the autofit function (p<.05) of the gologit2 program.34 While it is possible to provide gologit2 results, there are four sets of results for a five-point dependent variable, compared to a single set for the regular OLM model. Since we do not need that level of detail, I only describe the gologit2 results in truncated form if the OLM is misleading.

A number of patterns can be seen in non-parallelism. One is that the effects change markedly between comparisons, but none of the comparisons are statistically significant. Another is that a general direction of an effect varies in strength as it goes up the scale. Since I consider neither of these to be substantively different from the OLM results, I do not report them. For the topic of this book, there is no theory so precise as to say that the effect of age on the difference between “Strongly disagree” and more agreeable answers will be 20 percent larger than the also significant effect of age on the difference between “Strongly disagree” and “Somewhat disagree” on the more agreeable answers.

I only mention non-parallelisms when they impact a specific hypothesis and are different from the more general OLM model. This typically occurs when an effect is non-significant at one end of the scale but grows or shrinks to significance at the other end of the scale. For example, a variable may not have an impact on people choosing “Strongly disagree” vs. “Somewhat disagree” and higher, but may have a very strong impact on choosing “Strongly disagree” through “Somewhat agree” vs. “Strongly agree.” This is what the inventor of the program calls “asymmetrical effects,” where, for example, a variable predicts disagreement but not agreement, or vice versa. 35 It is often the case that an effect is dichotomous, such as predicting “Strongly disagree” vs. more agreeing responses. Finally, since measurement of the concepts in this book are so difficult and noisy, I am going to report findings that are significant at p<.10 (two-tailed). I will distinguish these .10 effects from the p<.05 effects by calling them “weak effects.” More technically, “weak” means “less confidence in the effect,” but that phrase does not flow well in prose.

Manipulation Checks on Vignette Experiments

The vignette experiments are explained in the main text. Surveys that have an experimental design presume that the respondent notices the experimental stimulus. For example, in the vignette I use for NCs, some respondents read that the animal has brain tissue like a human’s and some read that the brain tissue is from a human. Testing the hypothesis presumes that the respondent has internalized the idea that the brain tissue came from a human or is like a human’s. This is one level more specific than generally paying attention to what you are reading with an attention check.

To confirm that the manipulation was internalized, studies use manipulation checks (MCs) to determine whether an experimental manipulation was effective. John V. Kane and Jason Barabas make useful distinctions between different types of manipulation checks that may be appropriate for different projects.36 For each of the vignettes, I included a series of “factual” MCs in the screen following the dependent variable questions.37 These are factual questions about an aspect of the vignette but worded in a different way. The respondent can only get it right by either guessing or by having internalized the factor in the dimension of the vignette. A manipulation is considered to have occurred when the check is statistically significantly related to the factor in question.38 Unfortunately, it is not possible to conduct a manipulation check for every factor, both because too many questions would be required and because an appropriate question cannot always be formulated.

For the HBO vignette, the statement read, “We have a few more questions about the description you read. The description said that scientists have produced: a) One organoid; b) Ten thousand organoids; c) One hundred thousand organoids.” Again, the correct answer depended upon the level of the factor, but 75.6 percent got this right. Another statement read, “The description said the debate is about whether an organoid would: a) Know it exists; b) Be aware of its surroundings.” The correct answer was dependent upon the level, and 68.0 percent got this right.

For the NC vignette, a respondent who had seen one of the two brain-change levels then saw the statement, “These new animals would have: a) part of a brain from a human implanted in them; b) a genetically modified brain.” Respondents who saw the immune system or movement factors were next presented with the statement, “I think it would be hard to notice that these animals are different than other [mice/monkeys] from watching them move: a) Agree; b) Disagree.” While the respondents were presented with different statements depending on the factor level they read, 73.7 percent got this right.

Finally, to try to see if the “new species” level had been internalized, I asked, “How likely is it that you will eventually see one of these [humanized (mice/monkeys)/chimeras/Cebirs]? a) Definitely; b) Very probably; c) Probably; d) Possibly; e) Probably not; f) Definitely not.” This is not a factual question but is subjective, and relies upon a reasonable prediction from what we know about how we experience the world. Presumably those who read that the chimera was a new species would have been more likely to believe that they will probably eventually see one because a species would be fairly common, compared to seeing that only a dozen were created.39 All of the manipulation checks were statistically significant. Analysts are generally discouraged from dropping respondents who fail manipulation checks. 40
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4.John H. Evans and Justin Feng, “Conservative Protestantism and Skepticism of Scientists Studying Climate Change,” Climatic Change 121, no. 4 (December 1, 2013), 607.

5.Diana C. Mutz, Population-Based Survey Experiments (Princeton, NJ: Princeton University Press), 9.

6.Mutz, 54, 56.

7.Complicated vignettes are a challenge to explain in a publication. This one had to account for the factors I really wanted to examine as well as small grammatical issues that had to be accommodated, such as referring to a single NC or HBO as “it” and more than one as “they.”

8.Knowledgeable readers will note that some of the vignette combinations generated through random assignment are probably always going to be scientifically impossible. For example, it is extremely unlikely that an HBO could be grown to 5 inches in size. As the saying in sociology goes, the truth of the matter does not matter. In attempting to understand people’s reactions to HBO, it was sometimes necessary to create somewhat fictional scenarios so as to establish a great-enough difference so that measurement is possible. Nevertheless, I’ve resisted extreme fictions, like the possibility of HBOs controlling robots.

9.The wording combines these two factors into four statements, each randomly assigned to 25 percent of respondents. The actual factors shown were:

 
“[One was grown by reprogramming stem cells from the skin of the scientist doing this research. It is /One was manufactured by reprogramming the stem cells from the skin cells from the skin of the scientist doing this research. It is /Ten thousand were grown by reprogramming stem cells from the skin of the scientist doing this research. They are /Ten thousand were manufactured by reprogramming stem cells from the skin of the scientist doing this research. They are].”

10.Tsutomu Sawai et al., Using other terms from this debate, I am making a distinction between what Robert Van Gulick calls “self-consciousness,” which is “a more demanding sense” of consciousness, and “sentience,” which is “sensing and responding to the world,” 443. Van Gulick, “Consciousness,” in The Stanford Encyclopedia of Philosophy, ed. Edward N. Zalta and Uri Nodelman, Spring 2018 (Stanford, CA: Metaphysics Research Lab, Philosophy Department, Stanford University, 2018), 4. Humans and many more advanced animals, including primates and dolphins, are thought to have self-consciousness, whereas fish and lower animals have sentience, as I have defined it here.

11.Van Gulick.

12.The wording combines these two factors—what consciousness is and what the level of consciousness would be, resulting in eight distinct combinations that the respondent could be assigned to see. The first four describe consciousness as self-awareness, the later four describe it as awareness of surroundings:

 
“[self-awareness—knowing that it exists. The conclusion so far is that an organoid will not have self-awareness/self-awareness—knowing that it exists. The conclusion so far is that an organoid could have as much self-awareness as an insect does/self-awareness—knowing that it exists. The conclusion so far is that an organoid could have as much self-awareness as a pig does/self-awareness—knowing that it exists. The conclusion so far is that an organoid could have as much self-awareness as a human fetus does/[awareness of its surroundings—know that things are around it. The conclusion so far is that an organoid will not be aware of its surroundings/awareness of its surroundings—know that things are around it. The conclusion so far is that an organoid could have as much awareness of its surroundings as an insect does/awareness of its surroundings—know that things are around it. The conclusion so far is that an organoid could have as much awareness of its surroundings as a pig does/awareness of its surroundings—know that things are around it. The conclusion so far is that an organoid could have as much awareness of its surroundings as a human fetus does].”

13.All names are pseudonyms. Respondents whose name was typically associated with one gender (e.g., Mitch) were assigned pseudonyms typically associated with the same gender (e.g., Joseph).

14.No one in my in-depth interviews selected “Strongly disagree.” That makes sense, because if the frequencies in the survey applied to my interviews, I would expect 1.5 respondents (.043 × 35 interviews) to select this response.

15.I recognize that one of the possible levels in one of the later factors precludes germline modification, but likely no respondents will be aware of this.

16.Christopher J. Preston, The Synthetic Age: Outdesigning Evolution, Resurrecting Species, and Reengineering Our World (Cambridge, MA: MIT Press, 2018).
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19.For a theory of how these deep assumptions come into being, see Peter L. Berger and Thomas Luckmann, The Social Construction of Reality: A Treatise in the Sociology of Knowledge (New York: Anchor, 1967).

Chapter 4

1.Tables are available on my website, johnhevans.ucsd.edu. See Table 2, Column 1. For vignette analysis, complicated statistics are not required, so I present the differences in mean response to the general approval of the research question as modeled by a simple ordered logistic regression where the levels are dummy variables. “No consciousness” is the reference group.

 
Experts in social statistics should note that I use two related regression methods—the ordered logistic and the generalized ordered logistic. See Richard Williams, “Understanding and Interpreting Generalized Ordered Logit Models,” Journal of Mathematical Sociology 40, no. 1 (January 2, 2016). Some characteristics of the respondents influence the difference between all of their choices (e.g., between “Strongly disagree” and “Somewhat disagree,” or between “Somewhat disagree” and “Neither agree nor disagree”). Sometimes the characteristic only influences one dichotomous divide in response (e.g., between “Strongly disagree” and all other responses). I will label the latter a binary effect. The exact difference will be reported in an endnote. What I technically mean by this can be found in the statistical-analysis section of the Methodological Appendix. This distinction rarely results in a substantively different interpretation, but when it does I will report it in an endnote. Basically, if a binary effect divides most of the responses, that is a substantive finding. If the binary effect only affects a difference between the bulk of the responses and an extreme and relatively rare response at one end of the scale, the most accurate approach is to describe the regular result, which would be non-significance.

2.Seeing “human fetus” compared to “no consciousness” is associated with a binary version of less approval of HBOs. However, seeing “human fetus” is only associated with selecting “Strongly disagree” compared to all the more agreeing responses combined. Since very few people selected “Strongly disagree” (4 percent of respondents), this level predicts an extremely rare extremist response that is not representative of the public’s views more generally. Therefore, the primary finding is “No effect.” I suspect that using “human fetus” has sent a very small percentage of respondents into the abortion debate, and the very strong anti-abortion advocates did not simply weigh the word fetus in their decision but rather responded with an immediate and categorical “Strongly opposed.”

3.There is a weak effect (p = .06) of the factor describing two types of awareness. An important question in debates about consciousness is whether consciousness refers to being aware that you exist or being aware of your surroundings, with self-awareness being the more human quality and thus more advanced version. I am making a distinction between what is called “self-consciousness,” which is “a more demanding sense” of consciousness, and “sentience,” which is “sensing and responding to the world.” See Van Gulick, “Consciousness.”

 
One of the factors in the vignette was designed to get at this distinction. If people’s view of HBOs is structured by the level of consciousness the HBO could obtain, then the more advanced self-awareness should generate disapproval. However, those who saw HBOs described as potentially becoming aware of their surroundings were more opposed than those who saw HBOs as potentially aware of themselves, which is the opposite of what the consciousness theory of support and opposition to HBOs would predict. This is a small difference, with “self-aware” predicting 72.9 percent “Agree” or “Strongly agree” and “aware of surroundings” 66.1 percent. This finding does not support the consciousness theory, but I am unsure of an interpretation for the negative finding.

4.For descriptive statistics for all of the standard survey questions, see Table 1 in the online Tables.

5.More technically for those familiar with social statistics, I use predicted values generated with the MTable command in Stata. For the exemplar analysis, I need to pick a hypothetical person and see how the person’s answer would change if his or her response on the question of interest were to be different. I use the average response to the continuous response questions (e.g., age) to set the values I am not interested in, but pick certain categories for which an average is not logical (e.g., gender). For the categorical identities I set my analysis for the rest of this book at female, white, conservative Protestant, and Republican. See J. Scott Long and Jeremy Freese, Regression Models for Categorical Dependent Variables Using Stata, 3rd ed. (College Station, TX: Stata Press, 2014), 155.

6.See Table 3, Column 3. The difference between the most and least agreeing with the monkey question is 10 percent in agreeing or strongly agreeing with creating NCs. The top and bottom of the “humans and animals are similar” question have a 15-percent difference in agreeing or strongly agreeing with the creation of NCs.

7.See Table 4, Column 1.

8.See Table 4, Column 1. The “brain tissue like a human” level of this factor has a binary effect. It is associated with strongly disagreeing with creating NCs compared to disagreeing or more agreeing responses, as well as with strongly disagreeing or disagreeing and more agreeing responses. That is, the genetically modified brain invokes really strong disapproval and the distinction between disapproval and approval in general.

9.The intention was also to compare those who saw that tissue was being implanted from a human and those who saw that the animal brain was to be genetically modified to be like a human. While this is a very subtle difference, the former should induce more of a sense of breaching boundaries (because it is a combination of an actual existing human) than the latter (which is just making things similar). Comparing the two brain modifications in the regression model by making the implant version the reference group does not produce a statistically significant difference (not shown).

10.While 43 percent of respondents who saw “change immune system” somewhat or strongly agreed with NC research, 34 percent of those who saw “move like a human” somewhat or strongly agreed. This is a predicted value with the other values set at mouse, new species, and name as “humanized” [monkey/mouse].

11.See Table 4, Column 1. The effect has a similar magnitude as does seeing the NC as now having human movement.

12.Committee on Ethical, Legal, and Regulatory Issues Associated with Neural Chimeras and Organoids et al., 142.

13.Seeing “monkey” instead of “mouse” produced a very weak increase in the likelihood of saying that there is not much of a difference between the NC and a human. See Table 4, Column 2. It is not that people did not notice that the animal had been changed, as this factor had a strong impact on general approval of the research in an earlier analysis. My interpretation is that, when we are talking about the human-animal distinction, the animal in question is not very important given the public’s overwhelming desire to draw the distinction. (Only 18 percent of respondents agreed that there was not much of a difference between the NC and a human.)

14.This is a strong association. A cross-tabulation shows that 25 percent of those most strongly disagreeing that HBOs can be destroyed are somewhat or strongly agreeing with HBO research, whereas 83 percent of those who most agree that HBOs can be destroyed are equally agreeing with the research.

15.Table 2, Column 2.

16.See Table 4, Column 3.

17.The effect of seeing “Cebir” is in the same direction but not statistically significant. The chimera difference is binary, between “Strongly disagree,” “Somewhat disagree,” and “Neutral” compared to “Somewhat agree” and “Strongly agree.” That is, it leads to people agreeing or disagreeing in general, but not to fine-grained distinctions within agreeing or disagreeing.

18.This is a binary effect with the difference between “Strongly disagree” and more agreeing categories, as well as between ‘Strongly disagree” and “Somewhat disagree” compared to more agreeing categories.

19.See Table 4, Column 4. The difference between the reference group (immune system) and genetically modified brain is actually binary and is associated with selecting “Strongly agree” compared to “Somewhat agree,” “Neutral,” “Somewhat disagree,” and “Strongly disagree.” In other words, there is no effect of seeing genetically modified brain except for those who are among the 7 percent of the sample who strongly agree that the entity be treated like a human. This effect in the tail of a distribution does not distract from the main finding of “No effect.”

20.The “chimera” effect is in the same direction but not statistically significant.

21.The responses to this question and the other one in this section are not correlated with the amount of time it took for the respondent to complete the survey. Moreover, as we will see below, the questions are associated with a range of other variables in organized patterns, suggesting that these are thoughtful responses.

22.M. Susan Lindee and Dorothy Nelkin, The DNA Mystique: The Gene as a Cultural Icon (New York: W. H. Freeman, 1995), Chap. 8.

23.The model included the measure of general approval of HBO research to try to detangle extension from support. See Table 5, Column 1. The percentage agreeing is derived from an expected value analysis.

24.While this seems an extreme difference, the size of the difference is not due to my expected value calculation. These two questions are correlated at .558; the ordered logistic coefficient is .992 and has a z-value of 13.2.

25.The two ephemeral-connection questions were combined into an index with an Alpha of .65. The measures used in this analysis will be explained in the next chapter. See Table 7.

26.See Table 5, Column 3. The effect of thinking HBOs would have thoughts is binary, with the difference between the 9 percent of the sample who strongly agree with thoughts and all other responses. This is close to my cutoff for not being an actual effect in that it is modeling a tail of the distribution, but not an extreme tail.

27.See Table 5, Column 4.
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