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FOREWORD

BY ARTHUR CAPLAN

We should not need to be reminded about the importance of scientific evidence in forming public policy in modern society. But in this day and age of “fake news” and science denialism we need to be. Sheldon Krimsky notes in his introduction to this volume, which collects his most important studies on the topic of conflicts of interest and science, that a scientific establishment dedicated to the pursuit of credible, verifiable knowledge unbiased by political, economic, or personal interests is essential. Oltherwise, a society cannot guarantee that its citizens will have access to reliable information that will enable them to make informed political, social, and medical decisions. Many may take this reminder for granted. They shouldn’t.

Science and medicine are under attack as never before in the years since World War I. The world witnessed the emergence of modern science as a key element fueling atrocities in wealthy societies, ranging from Nazi Germany’s reliance on race hygiene rooted in genetics and social Darwinism to eventually justify the murder of the disabled and then the Holocaust, and the use of fraudulent biology in Soviet agriculture and the mass starvation that resulted attributable, in part, to Lysenkoism. Science in the service of ideology rather than truth cost the lives of hundreds of millions.

America’s emergence as a world power during WWII fueled by science and technology and Britain’s ability to fend off defeat by Germany through the application of science in manufacturing, air defense, avionics, naval warfare, and civilian defense showed the value of sound evidence put in the service of democracy. Later in the twentieth century American quality of life would continue to improve due to advances in medicine, agriculture, engineering, chemistry and other sciences fueled by publicly funded research in universities, academic medical centers, government agencies and labs, and corporate labs.

By the time of the Cold War, Korea and the Vietnam War Americans looked to science to make them victorious over their ideological foes. America’s first real engagement with the issue of conflicts of interest arose around government military spending on nuclear, chemical, and biological weapons; efficient delivery systems for these weapons; satellite and other forms of surveillance; and psychological warfare techniques. Some scientists protested the glut of government funding for the military that surged through the universities and labs. Some citizens did as well. But, science in the service of war became highly profitable for universities and their tech industry spinoffs. The agenda of many areas of science were set not by pure inquiry but by their utility for military application. Science in America, once the province of highbrow intellectuals and engineers seeking to solve challenges of daily life became big business with big consequences for what got studied, peer-reviewed, published, and rewarded.

Which brings us to the last three decades of the twentieth century. Biology, the social and the life sciences were relative backwaters full of odd ducks wondering if the new reductionism fueling research with DNA and RNA had any value and what the limits might be for environmental conditioning on shaping behavior. Medicine was on the verge of a technological explosion but much of what it could do to heal and diagnose had its roots in the microbial sciences of the forties and fifties. Into this world roared the new force of molecular biology. And molecular biology changed everything including the challenge of conflicts of interest.

In 1970, when I was still a college undergraduate, biology and medicine relied on relatively small competitive grants mainly from the National Institutes of Health to fund studies led by single investigators who were based at single universities. If they used human subjects they recruited them from medical students, undergraduates, local patients or prisons, nursing homes, and asylums.

By the time we reach the early twenty-first century, over the four decades roughly, spanned by Krimsky’s studies, the molecular revolution and genetic reductionism had swept through the life sciences and medicine. Genetic constructions deemed patentable by courts and legislation friendly to profit such as the 1980 Bayh–Dole Act www.innovation.pitt.edu/resource/bayh–dole-act-at-a-glance/ had shifted biology from a backwater to a gigantic business with branches in pharmaceuticals, chemistry, agriculture, information systems, and veterinary medicine. Fortunes were made, companies launched by men (almost exclusively) who decades before never would have left the confines of their labs, and universities and academic health centers grew exponentially. Private gifts escalated in size to departments, clinics, and institutes of molecular wizardry and tech-transfer became a key part of any big school worth its salt.

Research in biomedicine shifted dramatically. Private finding loomed as large as government funding. Military research was supplanted by corporate support. Single investigators working at one institution were replaced by studies done by multiple investigators at many sites often all over the world.

The old norms for governing research which relied on the virtue of the biomedical community were not up to the task of managing huge profits, incentives to commercialize, and demands on universities to become economic engines in their communities.

Conflicts of interest loomed and continue to loom large. Traditional reliance on the good intentions of scientists and objective peer-review to ensure objectivity collapsed. Skepticism fueled by distrust of big business undercut the public’s respect for and deference to science. All of this culminated, under the Trump presidency, in an anti-science backlash which valued ideology and religion over scientific evidence.

Sheldon Krimsky’s documents these changes and challenges in thorough, if alarming detail. Conflicts of interest are rife in his reporting on studies in many domains. American society and the world now risk dire consequences as a result.

ARTHUR CAPLAN is the Drs. William F. and Virginia Connolly Mitty Professor of and the founding director of the Division of Medical Ethics at the NYU School of Medicine. His most recent book is Getting to Good: Research Integrity in the Biomedical Sciences, (Springer, 2018) which he edited with Barbara Redman.


INTRODUCTION

The three cornerstones of any democratic society are the right of every adult citizen to vote in free and open elections, an independent free press, and a scientific establishment dedicated to the pursuit of credible, verifiable knowledge unbiased by political, economic, or personal interests. Without these conditions in place a society cannot guarantee that its citizens will have access to reliable information that will enable them to make informed political, social, and medical decisions. This book addresses the third cornerstone, also referred to as “scientific integrity.”

Threats against free science have appeared episodically for over 500 years from Papal authority, dictatorships, and unfettered corporate influence. The term “conflicts of interest,” which the framers of the U.S. Constitution had recognized as a cause for concern among government elected officials, was not applied to scientists until the last quarter of the twentieth century. The reasons that professional societies, journals, and agencies of government began to acknowledge conflicts of interest in scientific research have been widely discussed in various books and journal articles.1

In 1979 the editors of Nature, one of the world’s preeminent science journals, invited Nobel Laureate David Baltimore, then a professor of biology at MIT, and me to a several hour discussion on the new collaborations between industry and biology. They recorded our responses and wrote them up in a two-page spread in the journal.2 Our discussion was prefaced by a series of questions: “As industrial corporations become more involved in developing new biological techniques, where does this leave the scientist? How will university biology departments maintain their integrity and autonomy? How will individual scientists react to growing corporate demands?” The ensuing discussion can be crystallized by the following interchange.


Krimsky: Our academic institutions and academic scientists need to be free from corporate influence … through direct funding by corporations to departments and investigators, by scientists serving as consultants to or on advisory boards of industrial firms, or by academic scientists playing a double role by setting up their own small venture-capital firms … Just as war-related research compromised a generation of scientists, we must anticipate a demise in scientific integrity when corporate funds have an undue influence over scientific research.

Baltimore: There is nothing wrong with universities serving as a source of technical expertise for newly developing industries or even for mature industries. And that kind of symbiosis between industry and academic departments has been very good for both over history—take the chemical industry. The positive side of industrial involvement in the academic world should not be discarded out of fear that university-based scientists will lose their autonomy owing to industrial pressure. We need to maintain a balance between industrial influences and influences from outside the corporate world.



The papers contained in this volume are the result of three decades of research addressing the questions posed in this dialogue. What impact would the increased commercialization of basic, applied, and medical science have on the integrity of the scientific community and the trust in the knowledge they produce?

From my undergraduate and graduate education in physics and my doctoral training in the philosophy of science, I have always been interested in the methodology of the sciences and in the production of knowledge. The methods deployed by scientists are primarily an internal affair, because science is largely a meritocracy. Achievement determines one’s status in the scientific community. The best scientists float to the top of the pecking order by virtue of their contributions to the discipline. They define and are the gatekeepers of the methods embraced by their discipline. The decision about what is good science is not arrived at by a popular vote. For example, the National Research Council, of the National Academies of Sciences, set the standards for risk assessment that have been adopted by the Environmental Protection Agency and the Food and Drug Administration.3

Leaders of various scientific disciplines are invited to serve on prestigious panels such as those created by the National Academies. These panels set the standards for their discipline and help inform policy recommendations for government bodies. A recent report by one of these panels criticized the methods used in animal studies, popular in the European Union, to test the safety of genetically modified crops. They concluded that statistical significance was not sufficient to show an effect. It also had to have biological significance and had to be accompanied by a validated mechanism of action.4 This recently-established standard disqualifies many animal studies that have shown that genetically engineered crops may be harmful.

Scientific institutions are a different matter. They interact with society and adopt rules that are accountable to public bodies, such as in the responsible conduct of research. Scientists must conform to federal laws of informed consent in clinical trials or in maintaining a safe workplace.

When students are introduced to science in college, it is presented as an objective body of truths. The textbooks contain the canons of the discipline. At that stage, the focus is on the laws, principles, and theories or generalized empirical findings—sometimes referred to as “facts.” No attention is given to how knowledge is produced. There is scarcely room in the curriculum for the study of contested ideas, alternative explanations, and bias in research. Other courses of study in the social studies of science—sometimes referred to as Science, Technology Studies (STS), address contested knowledge and competing explanations.

Besides being a meritocracy, science is also a conservative institution. New ideas do not replace established ways of thinking easily. A single paper rarely changes the scientific consensus. As an example, stomach ulcers, also known as peptic ulcers, were once believed to be caused by stress and treated as a chronic disease. Physicians prescribed antacids or bismuth salts not as a cure, but merely to address the symptoms. It took over a decade for Barry J. Marshall, an Australian physician, to convince the medical community that bacteria can survive in the gastric juices of the stomach and that peptic ulcers were caused by the colonization of Helicobacter pylori and could be cured. He infected himself, contracted ulcers, and then cured himself with antibiotics to gain the attention of the medical community.5

There are also ample cases where corporate funding of science is designed to dispute reputable toxicology studies of substances such as lead, asbestos and tobacco. In one notable case, authors describe how the tobacco industry influenced the science and the scientists in Germany by distorting or concealing associations between smoking and disease.6 An example of a distinguished researcher who has been the target of industry denigration for his findings on a chemical’s toxicity is Frederick vom Saal, an endocrinologist at the University of Missouri. Vom Saal has been studying bisphenol A (a chemical widely used in plastics) for over twenty years. From his many animal studies, he has concluded that human exposure to the substance is dangerous. The chemical industry has continued to dispute vom Saal’s findings and fund scientists to show that the substance is safe in its current uses.

The deeper one delves into the scientific literature the more one becomes aware that science is driven by contested viewpoints until a consensus is reached on some area of a field, and the number of naysayers begins to diminish. The distinguished late Columbia University sociologist Robert Merton referred to one of the central norms of scientific inquiry as “organized skepticism.” Before a scientific paper is approved for publication, it must cross the threshold of acceptance by skeptical reviewers, who will critically examine its methods, data and the conclusions drawn from the data.

Even under the best peer review process reviewers can always overlook something. And of course no one watches the scientist at the laboratory bench collecting data. But a thorough and well-written scientific paper has detailed information that gives another scientist the opportunity to replicate the study. Reproducibility of results is a critical measure of sound science and essential for building the trust of other researchers. Replication is not the same as reproducibility. The former means that an independent group, trained in the discipline, can repeat the experiment; the latter means the results will come out the same. Many experiments are not replicated because there is no funding. However, when the results of an experiment are controversial, e.g., affects the bottom line of a corporation, a corporate stakeholder will replicate it to demonstrate that it is not reproducible. In one study, Science Magazine reported that rigorous replication efforts only succeeded in confirming the results of two of five cancer papers.7

Disagreements among scientists are hardly a new phenomenon.8 In fact controversy is endemic to science. As far back as the Greeks, science was replete with competing explanations of the natural world. We refer to them as schools of thought. While the Greek scientists made observations of the world to reach their conclusions, they rarely did experiments. The period, beginning with the end of the Renaissance and the rise of the intellectual and social movement known as the Enlightenment, is cited by historians as the birth of the modern scientific revolution. From science as natural philosophy we witness the growth of new science as the merger of mathematics with experimental inquiry. Debates among scientists flourished.

Before scientists understood the role of oxygen in combustion, the Phlogiston theory prevailed. It was believed that a substance called phlogiston was contained within all combustible substances. When the substance was burned it released the phlogiston (the smoke and particles). First formulated by Johann Joachim Becker in 1667 and advanced by Georg Ernst Stahl in 1703, Phlogiston remained the dominant scientific theory until the 1780s, when experiments by Antoine-Laurent de Lavoisier discovered the role of oxygen in combustion.

The modern germ theory of disease was preceded by the Miasma theory, which held that diseases like cholera were caused by “bad air” (miasma) from contaminated substances such as rotting organic matter. This view of “bad air” can be traced back to antiquity continuing through most of the nineteenth century when it was replaced by the germ theory of disease upon the discovery of microorganisms.

As one sociologist of science notes, “Controversies are an integral part of the collective production of knowledge, disagreement of concept, methods, interpretations and applications are the very lifeblood of science and one of the most productive factors in scientific development.” When two competing theories are proposed to explain an event, some clever investigators will devise an experiment to decide among the explanations. Competition within science and the ethos of skepticism helps to weed out false hypotheses.

To the general public, modern scientific controversy appears to be a matter of technical disagreements among competing schools of thought. What is often hidden from public view are the social, economic, and political factors that distinguish different outcomes from research findings. Historian of science Garland Allen wrote:


[Scientific] controversies are often the focal point for social conflicts that are coming to a head for their own historical reasons. In such contests, scientific experts are used to buttress arguments within a controversy, giving legitimacy to one or the other side, helping to win public support for one special interest group or another, or in some cases camouflaging the real reason for the dispute, which are economic or sociopolitical in nature.9



In 1980 the U.S. Congress passed the Bayh–Dole Act (PL 96–517). Its goal was to create partnerships between business entities and universities. Global competitiveness was the Reagan Administration doctrine that prompted Congress to pass a series of laws and the Executive branch to issue regulations that were designed to foster technology transfer. It was argued that in the United States too few basic discoveries were turned into applied technology contributing to economic growth.

One of the key parts of the Bayh–Dole Act was that it gave universities, small business, and nonprofit institutions title to any invention that was discovered with federal research funds. Seven years later it was extended to industry as a whole, allowing large corporations to benefit from publicly-funded research.

The now defunct Office of Technology Assessment (OTA), a congressional body that published non-partisan evaluations of new technologies and legislation affecting science and technology, commented on Bayh–Dole and ancillary policies:


The confluence of events and policies increased the interest of universities, industry and government in activities pertaining to partnerships between academia and business in all fields of science …. It is possible that the university-industry relationships could adversely affect the academic environment of universities by inhibiting free exchange of scientific information, undermining interdepartmental cooperation, creating conflict among peers or delaying or impeding publication of research results.10



While many of these outcomes have been documented during the 1980s, the one area omitted from OTA’s list was the exponential rise in conflicts of interest among scientific and medical researchers. The reason why scientific and medical conflicts of interest are so important is that they are associated with bias in research methods, outcomes, or the interpretation of data. Studies have shown that corporate-funded research is more likely, compared to research funded by the government or independent nonprofit organizations, to yield results that are consistent with the financial interests of the sponsor. I have termed this the “funding effect” of science, also known as “sponsorship bias.”11

At no time in U.S. history has the integrity of science become so important. Contested scientific beliefs have confused the public. Disagreements about the safety of chemicals, the effectiveness of medical therapies, the side effects of drugs, and the significance of anthropogenic causes of climate change permeate the media. The extent to which scientific studies and opinions are paid for by private interest groups is the basis of conflict of interest ethics. Transparency of the source of funding and any corporate involvement in a scientific publication has become one of the hallmarks of scientific integrity.

The tradition of preventing or managing conflicts of interest has a long history. Certain conflicts of interest of elected officials of government were prohibited by the U.S. Constitution. For example, the president is prohibited from receiving any addition to his salary from any other domestic source, or from accepting any gifts or salary (emoluments) from any other government. As stated in the Constitution: “No person holding any office of profit or trust under them, shall, without the consent of the Congress, accept of any present, emolument, office, or title, of any kind whatever, from any king, prince, or foreign state.”

Government employees were covered by conflicts of interest in a series of laws, such as the federal criminal conflict of interest statutes found in the U.S. Code of Federal Regulations (U.S.C), Sec. 18, §§ 203, 205, 207, 208, 209. These laws going back to 1853 prohibit federal employees from representing private interests before the government and from seeking action from the government on behalf of private interests whether paid or unpaid. The 1962 amendments of 18 U.S.C. restricted post-employment activities of government employees, the Ethics in Government Act of 1978 restricts former senior government employees from contact with former agencies of past federal employment, and the Ethics Reform Act of 1989 amended the post-employment restrictions on the executive and legislative branches.

In late January 2018, after her recent appointment as director of the Centers for Disease Control (CDC), Dr. Brenda Fitzgerald was forced to resign because of her “complex financial interests that had imposed a broad recusal limiting her ability to complete all her duties as the CDC director.”12 Among them were investments in tobacco stock, which she traded even after taking the position at the public health agency.

While the federal government had long established conflict of interest requirements for its employees, the president, and for members of Congress, scientists and experts serving on federal advisory committees were not covered under those regulations prior to 1972. In that year the Federal Advisory Committee Act (FACA) was passed. Under FACA, scientists invited to serve on federal advisory committees are prohibited from holding substantial conflicts of interest on matters before the committee on which they serve. This applied to all federal agencies, including the Food and Drug Administration, the National Institutes of Health, and the Centers for Disease Control.

Up until the mid-1980s, there was little discussion about conflicts of interest within the scientific community. While scientists received funding, honoraria, equity and other forms of compensation from private corporations, the general consensus was that their professional ethics of pursuing the truth prevented them from being biased, regardless of their financial interests. Slowly, the premise behind this idea—that scientists were beyond letting financial interests affect their judgment—began to erode.

The medical sciences were the first discipline to identify financial conflict of interest disclosure as an integral part of publication. The New England Journal of Medicine introduced a policy in 1985 requiring transparency of financial interests for published articles. NEJM editor Arnold Relman wrote: “Lately, however, a new entrepreneurial fever has begun to affect the profession, and what was formerly on the fringe seems to be moving into the mainstream.”13

The University of New Hampshire held an international symposium on Universities in the Twenty-First Century in 1985.14 At that meeting I discussed the four personalities of the modern American university. I characterized them as distinct archetypes: classical, industrial, national defense, and public interest. In the classical form where “knowledge is virtue,” university research is not designed to meet any economic or political purposes; rather it is focused on knowledge as an intrinsic value. In the industrial type, where “knowledge is productivity,” the primary role of the university is to provide the personnel and intellectual resources for industrial development. For the third type, where “knowledge is security,” universities provide the knowledge for developing military technologies for defense. Finally, the fourth type, where “knowledge is public interest,” the function of universities is to produce the knowledge necessary to diagnose, treat, and cure disease and to ameliorate social pathology.

At the symposium, I concluded that “the classical image of the university as a sanctuary for the production of knowledge, set apart from the forces of the marketplace and the power brokers of political culture is a fading memory of a past era.” But the dilemma with the new personality of the industrial university is that academic scientists who serve industry cannot at the same time serve society as disinterested experts. “One of the vital roles of universities—to provide independent expertise to government uncontaminated by the motive of financial association—is thwarted when industry and academia become indistinguishable.”15 Beginning in 1980, the university’s industrial personality, where “knowledge is productivity,” began to gain traction throughout American research institutions. With it came the rise of conflicts of interest in American science and medicine. When corporations began investing in academic science they expected a payback. The superposition of two value systems, namely, knowledge for its own sake versus knowledge to advance the bottom line, resulted in cases of corporate malfeasance leading to distortion of the scientific record with eventual harm to the public. In Chapter 2 “Tales of the Unholy Alliance” of my 2003 book, Science in the Private Interest, four cases are highlighted: Harvard ophthalmologist makes money off of his company’s unproven drug; Scientist signs a research agreement with a drug company and loses control over the science; Government scientist oversees drug study while consulting for drug companies; Dangerous vaccine approved in process replete with conflicts of interest. Three other books provide additional examples of how public health has been damaged by conflicts of interest: Doubt Is Their Product by David Michaels; Lead Wars by Gerald Markowitz and David Rosner; and Bending Science by Thomas O. McGarity and Wendy E. Wagner.

This book outlines the development of conflicts of interest research as emerging from three distinct periods: early, middle, and late.

EARLY PERIOD: 1985–1995

U.S. science policy began largely after World War II. It is generally acknowledged that science was a critical factor in winning the war in Europe and Asia. This included electronic computers used to break the Nazi secret code, radar, and the discovery of atomic energy leading to the development of the atomic bomb. After the war there were debates about how to organize science and how to fund it. The principal challenge was to establish “an independent self-governing normative structure while at the same time becoming more fully integrated into the practical and economic life of the nation” (see Chapter 3).16 The idea of multi-vested science grew first out of academic consultancies for private companies, then out of corporate funding of science and finally from academic-corporate partnerships for commercializing discoveries.

After passage of the Bayh–Dole Act molecular biologists were in high demand as they were the intellectual resource of these new venture capital companies seeking to exploit the commercial possibilities for gene splicing in the pharmaceutical and agricultural sectors.17 I teamed up with a sociologist who specialized in network analysis and a recent Harvard graduate who worked for the Multinational Monitor. We were interested in understanding the pace of commercialization of university faculty as well as the growth of new biotechnology companies. The numbers spoke for themselves. Thirty-one percent of the biology and genetics faculty at MIT had commercial affiliations with the nascent biotechnology industry. Stanford and Harvard were at 19 percent. And it was learned from other studies that dual-affiliated faculty were four times as likely to report trade secrets resulting from their research (see Chapter 2). The implications of the data and the abuses in science were discussed in “The corporate capture of academic science and its social costs” (see Chapter 1).

MIDDLE PERIOD: 1996–2006

Medical and scientific refereed publications are not only the vital communication networks among scientists throughout the world and set the standards for what is publishable research, they also are primary sources for the science and medical writers who communicate results to the public. In 1996 I began to turn my attention to conflicts of interest in these publications. If financial conflicts of interest (FCOI) can bias outcomes in research publications, then how often do they occur, what is the extent of FCOI biases, and how much is disclosed? My colleagues and I examined about 1,100 university authors from Massachusetts institutions whose nearly 800 articles were published during 1992 in 14 scientific and medical journals. We learned that one-third of the articles had at least one lead author who had a financial conflict of interest. Yet, there were no disclosure statements describing these interests in the 267 articles. At the time we published our study very few of the journals we surveyed had FCOI policies. The journal Science introduced its FCOI disclosure policy in 1992 (see Chapter 4), whereas the federal government first established an FCOI policy for award recipients in 1995.

How many scientific and medical journals were beginning to adopt such policies? What were their editorial practices? Those were the questions I posed with my collaborator L. S. Rothenberg in Chapter 8. This was a bear of a study. We wanted to get a good representation of biomedical and science journals worldwide that were publishing in 1997. Estimates from various databases indicated the number of journals worldwide could be as high as 30,000. We used a measure called the journal impact factor to get a list of the highest impact journals. The journal impact factor is determined by how many times the articles published in the journal are cited in other articles. High impact factors are usually associated with prestige. We chose the top thousand journals in two categories related to citations: times cited and impact factor. After removing the overlaps, we were left with about 1,400 distinct high impact science and biomedical journals. Many of these journals were not accessible online so I had to spend considerable time at the Harvard Medical Library (Countway), which had the less popular journals in their stacks.

Of the nearly 1,400 hundred journals we examined, only 16 percent had a published policy on financial conflicts of interest. More remarkably, of the peer reviewed journals on our list that had a published policy during 1997, amounting to 327 journals, we examined over 61,000 articles and found 0.5 percent included a disclosure of financial conflicts of interest. We surveyed journal editors of these publications and we concluded: “Low rates of personal financial disclosures are either a result of low rates of financial interest (nothing to disclose) or poor compliance among authors to the journals’ COI policies.” Other studies suggested that the latter explanation was more probable. The New York Times article written about our study was headlined: “Scientists Often Mum about Ties to Industry” (April 25, 2001).

We used the data from these and other studies to support claims we made in an editorial in the Journal of the American Medical Association (JAMA), which implored all journals to adopt FCOI policies. “While financial interest in itself does not imply any bias in the results of a paper and should not disqualify it from publication, readers and reviewers are the best judges of whether there is evidence of bias and whether that evidence favors those interests,” (see Chapter 5). In a second JAMA editorial, I used the opportunity to reflect on the hidden industry-sponsored studies, which impact evaluations of the cost-effectiveness of drugs, especially high profile, expensive oncology drugs (see Chapter 7). One study found that industry-funded cost-effectiveness studies were eight times less likely to reach unfavorable qualitative conclusions than studies not funded by industry. Because such studies are important in establishing drug formularies, transparency of funding, openness of assumptions, and elimination of potential biases are critical in gaining the public trust.

The decade of the 1980s brought some major changes in intellectual property law and regulations. The Supreme Court, in a 5–4 decision, approved the patenting of a microorganism sui generis, independent of the process for which it was used. These changes brought new commercial opportunities for university discoveries, especially in patenting genes and GMOs. Multi-million-dollar industry contracts in academia became more common. These new intellectual property opportunities contributed to closing the “knowledge commons,” the open and free exchange of ideas and the shared fruits of knowledge, in favor of secrecy. This came at the expense of communalism, and disinterestedness—two of the Mertonian norms of science. Chapter 6, written for the Chicago Kent Law Review, examines how intellectual property fostered the growth of researcher financial interests in biomedical research. “The commercialization of scientific research has compromised the traditional Mertonian norms on the dubious assumption that the appropriation of knowledge as intellectual property, and in its wake the erosion of communalism and disinterestedness, will yield a great public good in the long run.”

Where did these norms of science come from? And will their erosion impact the objectivity of knowledge. That was the topic for the essay published in Society titled “Autonomy, Disinterest, and Entrepreneurial Science” (see Chapter 9). The distinguished British physicist John Ziman wrote that science can still be objective even if not disinterested, but will lose public trust. I introduce the “funding effect”—that corporate-funded research affects the outcome—to argue that financial conflicts of interest will compromise objectivity.

One day I received a call from a clinical psychologist Dr. Lisa Cosgrove, a professor at the University of Massachusetts, Boston, who studied the Diagnostic and Statistical Manual of Mental Disorders, more commonly known as the DSM. Published by the American Psychiatric Association (APA), the DSM offers standardized criteria for the classification of mental disorders. It is widely used by clinicians, researchers, psychiatric drug regulation agencies, health insurance companies, pharmaceutical companies, and the legal system when therapies and reimbursements are contested. Expert panels are established by the APA to set criteria for the mental disorders listed in the DSM. Dr. Cosgrove wanted to study whether the members on these expert panels had financial ties to the pharmaceutical industry, which provided drug treatments for some of the disorders, like depression and anxiety. We formed a collaboration to answer the question, which resulted in our article featured in Chapter 10. There were 170 DSM-IV (fourth edition) panel members of which 56 percent had one or more financial ties to a company in the pharmaceutical industry. Not unexpectedly, the panels with the largest number of FCOIs had developed mental disorder criteria that were treated with pharmaceuticals. At the time there were no disclosures for the FCOIs of panel members in DSM volumes.

Cosgrove et al. and I wrote: “Transparency is especially important when there are multiple and continuous financial relationships between panel members and the pharma pharmaceutical industry, because of the greater likelihood that the drug industry may be exerting an undue influence on the DSM.” The publication went viral. We stopped counting after 30 media outlets had covered the topic. Some examples: Chicago Tribune (April 20, 2006) Top mental health guide questioned; Washington Post (April 4, 2006) Writers of psychiatry “bible” have ties to drug companies; The New York Times (April 20, 2006) Study finds a link of drug makers to psychiatrists; Reuters (April 21, 2006) Mental illness writers had industry ties: Study; Newsday (April 21, 2006) Drugmakers, doctors linked; Bloomberg News (April 20, 2006) Psychiatric manual’s authors have financial ties to drug makers; The Star Ledger (April 20, 2006) Study links money with drug experts. Among the foreign press were: Le Figaro (April 24, 2007) Psychiatrie: des experts trop lié à l’industrie and Panorama (November 5, 2006) Manuale molto interessato.

Research into scientific conflicts of interest had exploded in the 1990s. In 1974 there were no citations in Medline, the U.S. National Library of Medicine bibliographic database that contains more than 24 million references to journal articles in life sciences, on scientific conflicts of interest. In 2005, according to statistics from the former editor-in-chief of JAMA, it rose to 600 citations. And in 2017, for one year there were 750 Medline citations with “conflict of interest in the abstract” and 120 citations in the title. But what were the ethical foundations for requiring academic scientists to disclose their personal financial interests to journal editors? I felt I had to delve more deeply into the issue. That was the purpose of my paper featured in Chapter 11, “The Ethical and Legal Foundations of Scientific ‘Conflict of Interest.’” After slogging through a number of ethical theories and literature on government ethics, legal ethics, and ethics in science I reached the conclusion that “integrity of academic science” was an important value and that “the ethical foundations needed for protecting the integrity of science demand measures that go beyond the mere disclosure of interests.” One of the principles I arrived at was the separation of roles: “those who produce knowledge in academia and those stakeholders who have a financial interest in that knowledge should be kept separate and distinct.” Under this principle, disclosure of interests is not the antidote to bias; rather prevention of FCOIs at the outset is the better approach.

LATER PERIOD: 2007–2017

While the DSM panel members had changed somewhat for the new issue scheduled to be released in 2013, there were already published reports that the FCOIs would not be diminished.18 The fact that disclosure of conflicts of interest did not seem to be abating the conflicts suggested that transparency and potential bias were operating on different tracks. This led to a commentary co-authored with my principal collaborator on the DSM studies titled “A Comparison of DSM-IV and DSM-5 Panel Members’ Financial Associations with Industry: A Pernicious Problem Persists” (see Chapter 18), published in the high visibility open access journal PLOS Medicine. We wrote quite assertively, “As an eventual gold standard and because of their actual and perceived influence, all DSM task force members [as the panel was known] should be free of FCOIs.”

The next issue of the DSM (DSM-5) had financial interest disclosures of the panel members. In testing the hypothesis that disclosure of interests might reduce the FCOIs, we learned after comparing DSM-IV and DSM-5, and subsequently reported in the New England Journal of Medicine, that there were more FCOIs in the manual, which included such disclosures. Thus our hypothesis was proven false.19 There were still more questions to ask about the new DSM.

Clinical trials are essential to obtaining the approval from the Food and Drug Administration for marketing a drug or medical device. The drug and device industry funds about six times more clinical trials than the federal government. And the financial stakes are very high. In 2008 industry funded 50 percent of the clinical trials listed in the public database clinicaltrials.gov and in 2014 about 36 percent.20 It is reasonable to ask: What effect do conflicts of interest have on the outcome of clinical trials? Chapter 19 discusses a research study that examined 13 clinical trials for drugs designed for new DSM designated disorders such as “bereavement related depression” or “binge eating disorder.” Since there were new DSM disorders, we questioned whether there were financial conflicts of interest between DSM-5 panel members who established these new disorder categories and the drug companies who manufactured the drugs for the clinical trials. “In all but 1 trial, FCOIs were found between DSM-5 panel members and the pharmaceutical companies that manufactured the drugs that were being tested for new DSM disorders.” The paper addresses how these FCOIs could be minimized or eliminated emphasizing the importance of reducing multi-vested science.

Since faculty in research universities are encouraged, if not required, to obtain grants or contracts to fund their research, when they do receive a grant it is awarded to their university on their behalf. The conditions of the grant or contract must meet the university’s standards, which are not uniform across academia. Some universities will not accept awards from certain organizations or will not accept awards that contain certain requirements or obligations. As an example, certain institutions prohibit faculty from soliciting awards from tobacco companies on ethical grounds. In other cases, universities will reject awards for a study that give the sponsor authority over the final publication of the results. The university may decline the award even if it is agreeable to the faculty member. Since faculty are generally given authority to select the research design and pursue funding to support it, there can be conflict between the individual investigator and the university over funding sponsorship. Chapter 12, “When Sponsored Research Fails the Admissions Test” explores the conflict between faculty autonomy and university values. Suppose a faculty member from a Jesuit college wishes to do research on safer abortion practices, which are inconsistent with the values of the institution. Or suppose a university has a prohibition against weapons research and a faculty member in physics seeks funding under the Strategic Defense Initiative called the “Star Wars” program. This paper proposes an ethical system to address these issues.

The medical community has had the lions’ share of attention on conflicts of interest from Congress and the general public on financial conflicts of interest. It is understandable considering the importance of the medical sector in people’s daily lives and the role played by the pharmaceutical companies. The public sensitivity to conflicts of interest in medicine is expressed through Congress’ enactment of the Affordable Care Act in 2010 with a subsection 6002 titled the Physician Payments Sunshine Act, which requires medical product manufacturers to disclose to the Centers for Medicare and Medicaid Services (CMS) any payments (gifts, honoraria, travel) or other transfers of value made to physicians or teaching hospitals. Records of these payments for each physician are eventually placed on a publicly accessible database.

According to the Institute of Medicine, Clinical Practice Guidelines (CPG) are systematically developed statements to assist both practitioner and patient decisions about appropriate health care for specific clinical circumstances. A panel of specialists is convened by a government agency or a professional medical association to produce the CPG for a particular illness. The importance of CPGs as a guide to physicians who want to be sure they are using the standard of care cannot be overstated. A study of financial conflicts of interest in CPGs was a natural extension to the kind of work I and my collaborators—especially Lisa Cosgrove—had already accomplished. Chapters 13 and 21 cover this topic in depth.

Our team asked the question: If we looked at the Clinical Practice Guidelines (CPGs) issued by the American Psychiatric Association for DSM-5 disorders, what would the FCOIs of their authors look like? The APA issued 11 CPGs between 1998 and 2007 that correspond to specific disorders identified in the DSM. We chose three major CPGs (schizophrenia; bipolar; and major depressive disorder, MDD) and examined the relationships that their authors had with the pharmaceutical industry in a paper titled “Conflicts of Interest and Disclosure in the American Psychiatric Associations’ Clinical Practice Guidelines” (see Chapter 13). There were twenty CPG authors for the three practice guidelines. We found that eighteen (90 percent) had at least one financial relationship with the pharmaceutical industry. None of the financial associations of the authors were disclosed in the CPGs. The APA had not yet reached the ethical standards of transparency for medical guidelines it issued that were subject to influence by the pharmaceutical industry. We proposed that: “In light of the increasing evidence that financial associations between biomedical researchers and the pharmaceutical industry may result in the publication of imbalanced—and sometimes inaccurate—results and recommendations … we recommend that the APA institute a more rigorous COI policy for the practice guidelines that the Association publishes and endorses.”

The revision of the DSM in 2013 introduced new or expanded diagnostic categories, like “bereavement–related depression” or “binge eating disorder” about which there was some debate. The pharmaceutical industry had a financial stake in any new or expanded disease category for which there was an existing drug or a drug that was being investigated in clinical trials. Our research team asked the question: What, if any, were the FCOIs in the three-part relationship among DSM panel members, principal investigators (PIs) of clinical trials for new DSM-5 illness categories, and drug companies? There were no other studies that investigated this three-part relationship. Imagine a scenario where a DSM panel member was a consultant to a pharmaceutical company (one that manufactured a drug for the treatment of the panel’s diagnosed disorder), while also serving as a principal investigator in the clinical trial testing the safety and efficacy of the drug. As will be seen in Chapter 19, we investigated thirteen clinical trials that were testing drugs for new DSM disorders. In twelve out of thirteen, FCOIs were found between DSM-5 panel members and the pharmaceutical companies that manufactured the drugs that were being tested for the new DSM disorders. Perhaps more surprisingly, in three out of thirteen (23 percent) of the trials the PIs were also DSM panel members. We concluded that this “raises questions about the potential of such multi-vested interests for implicit bias when making decisions about inclusion of new DSM disorders and their respective treatments.”

The Institute of Medicine (IOM), now called the National Academy of Medicine, a part of the National Academies of Sciences, Engineering and Medicine (NASEM) issued a statement in 2009: “Financial ties between medicine and industry may create conflicts of interest. Such conflicts present the risk of undue influence on professional judgments and thereby may jeopardize the integrity of scientific investigations, the objectivity of medical education, the quality of patient care, and the public’s trust in medicine.”21 Two years later the IOM recommended that FCOI policies be instituted for medical guideline development groups, that chairs and co-chairs should be free of commercial ties, and that ideally all participants in writing medical guidelines should be free of financial conflicts of interest.22

This prompted our research group to ask: Are the guideline groups following the recommendations of the Institute of Medicine? We decided to survey clinical guidelines (CPGs) issued by a variety of professional, governmental, nonprofit and commercial entities intended to treat depression. We found fourteen studies that fit such criteria. Chapter 21, published in Accountability in Research, reports the results of our study. Eight of the fourteen guidelines (57 percent) had at least one panel member who had a financial tie to at least one company that manufactures antidepressant medication. The most prevalent FCOI was being a member of a drug company’s speaker’s bureau. Of the 11 CPGs with identified chairs, 6 of those chairs (55 percent) had a clearly identifiable FCOI. The guidelines we studied were published from 2009 to 2016, some before the IOM recommendations were issued. There is some hope that the guideline developers will catch up with the IOM’s recommendations and the future will see less conflicted and therefore more trustworthy CPGs.

I coined the term “funding effect” in science to describe the phenomena that has now been observed and replicated in a number of studies. It signifies that studies funded by for-profit companies compared to similar studies funded by government or nonprofit organizations tend to yield results that favor the financial interests of the for-profit sponsor. Writing for the Stanford Law and Policy Review (see Chapter 15) I connected the dots between the “funding effect,” “conflicts of interest,” “transparency,” “ethics in research,” “bias,” and “objectivity” and “gifts to physicians.” To highlight the limits of transparency I used a hypothetical and a statement by Judge I. D. Clair, who is quoted: “I will be sentencing the defendant, who has now been tried by his peers, to be incarcerated in a for-profit prison in which I have an equity interest. The extra money I earn from this partnership between my court and a reputable penal institution helps to compensate my low salary and allows me to serve the public interest and render more thoughtful and objective decisions.” Why such a scenario would not be acceptable to the court but would to medical scientists who publish papers, establish disease criteria, and issue clinical practice guidelines is problematic.

While the scientific societies and journals were beginning to take financial conflicts of interest seriously, Congress held oversight hearings and made recommendations to federal funding agencies to adopt guidelines for the recipients of grants. The first federal guidelines were issued in 1995 (revised in 2011), by the Public Health Service under the Department of Health & Human Services, which includes the National Institutes of Health, the largest funder of medical research, and the National Science Foundation.23 The federal FCOI guidelines were administered by the universities who were the recipients (along with their faculty) of federal grants. The goal of the federal guidelines was to promote objectivity in research by ensuring that recipient institutions managed FCOIs appropriately, collected information about faculty involvement in paid extra-university activities, and made such information available to the funding agencies on request. “This was a decentralized, locally managed system for addressing scientific COIs for investigators who received federal funds with federal walk-in rights to obtain information.” The historical development of federal FCOI guidelines is discussed in Chapter 14. The role of Congress and the Inspector General in bringing the 1995 FCOI rules under the spotlight, highlighting gaps and limitations, and proposing revisions is analyzed in this paper published in the journal Ethics in Biology, Engineering and Medicine.

Every now and then a case arises that brings unusual clarity to a field of inquiry. When I learned that an external donor to a major university included in the gift’s provisions requirements for the selection of faculty based on the funders’ ideology, I felt compelled to write a commentary for Nature. It was titled “Beware of gifts That Come at Too Great a Cost” (see Chapter 16). This issue was a departure from the body of work on conflicts of interest among researchers. Here the conflict of interest was with the institution—namely a major research university. The federal guidelines on FCOIs mentioned but did not address the topic of institutional conflict of interest. A university might have an equity interest in a company, while its faculty is asked to do studies of the products the company manufactures.

In this case the donor was a charitable foundation with the namesake of the Koch brothers known for their conservative economic and political beliefs. The gift was for funding faculty positions in the economic department of Florida State University that had to meet specific requirements of the foundation, superseding the tradition of faculty governance and departmental autonomy in selecting colleagues. I wrote: “This agreement is a marked departure from the well-established separation between private academic philanthropy and faculty hiring decisions.” In this case the continued oversight by the foundation for achieving its choice of economics to be taught subsumes the choice of curricula and economic theory to an external funder. “Compromising these [traditional] values, even under conditions of financial exigency, will turn a university against itself and corrupt its integral value to society.”

A number of people have argued that FCOI policies are burdensome to faculty and do not reduce bias in research, or at least there is no evidence that it does. While there has been evidence for the “funding effect,” that doesn’t in itself support an outcome of bias. Industry drug studies might result in favorable outcomes more frequently than non-industry studies because of internal pre-testing that is done before clinical trials. Less effective drugs are eliminated before the published trials. In Chapter 17 I tackle the problem head on: “Do Financial Conflicts of Interest Bias Research?” I navigate the reader through the evidence for the “funding effect,” explain what bias means, and reach a conclusion that even surprised me.

The National Academies has, over the years, issued some strong recommendations for protecting disinterested science and medical guidelines by trustworthy experts who at the very least disclose their financial interests to allow readers to make a judgment about the potential for bias. The Academies also had FCOI policies for their own publications. So much of the attention was directed at medical science, that far fewer studies of conflict of interest were addressed to other fields of science.

In 2016 I received an unpublished paper from analyst Tim Schwab of the Food and Water Watch—a national nonprofit environmental advocacy organization. The paper made claims about the FCOIs in a recent NASEM study of genetically engineered (GE) crops.24 I collaborated with Mr. Schwab to investigate the NASEM report. We used criteria for FCOIs from the published literature and asked the question: Did any of the panel members who wrote the report have financial interests with the biotechnology industry whose products they were examining on issues of safety and quality? The NASEM report on GE crops, which listed twenty panel members, wrote in the report that there were no financial conflicts of interest to disclose.

Our inquiry, which was accepted for publication in the journal PLOS ONE (see Chapter 20) revealed another story. “Our results showed that six panel members had one or more reportable financial COIs, none of which were disclosed in the report. We also report on institutional COIs held by the NASEM related to the report.”

NASEM responded to our study in a news release: “The National Academies of Sciences, Engineering, and Medicine have a stringent, well-defined, and transparent conflict-of-interest policy, with which all members of this study committee complied. It is unfair and disingenuous for the authors of the PLOS article to apply their own perception of conflict of interest to our committee in place of our tested and trusted conflict-of-interest policies.” Our study was carried in Le Monde and the Chronicle of Higher Education. In the Chronicle story NASEM’s response to the PLOS ONE study was reported:


The National Academies initially responded to the criticism by defending the rigor of the process by which they produce some 200 reports each year, including an extensive system of iterative, blind peer review. The academies faulted Mr. Krimsky and Mr. Schwab for applying some measures of financial conflict that were stricter than current National Academies policies. But Mr. Hinchmanm [of NASEM], in an interview, conceded that it may be time for the National Academies to update those measures and make other changes, including giving the reports’ readers clearer information on when conflicts are identified.



The Committee on Genetically Engineered Crops of NASEM responded to the Chronicle report with sharply worded criticism of the PLOS ONE study.25 “You recently published an article titled “Under Fire, National Academies Toughen Conflict-of-Interest Policies” (Chronicle, April 25, 2017). A premise of the article is that this toughening was triggered by claims of personal conflicts of interest “tainting” the Academies’ report on genetically engineered crops (GE crops) that we authored.


The Academies have already gone on record to dispute this false claim, but our concern is that you have specifically sown undeserved doubt about the credibility of the GE crops report by uncritically conveying claims made in one article (PLOS ONE 12(2):e0172317) without considering a larger body of evidence contradicting that article’s conclusions. For example, no mention was made of leaders of 15 academic societies (ecology, sociology, economics, toxicology, science ethics, and agriculture) who independently examined the report and published an article titled “National Academies Report Has Broad Support” (Nature Biotechnology 35, 304). That strong endorsement is inconsistent with your conclusion that the National Academies “reputation has been challenged” because of the GE crops report.



The Committee went on to state that some of its members were actually critical of GE crops and therefore implying that they need not declare any FCOIs.


You echo the PLOS article in stating that six members of our committee had “grant support or patentable discoveries [that] suggested alliances with producers of genetically modified organisms.” We wish that before making such a blanket statement, you had done due diligence to assess this conclusion. As an example, one of the six members with alleged “alliances,” Dr. Carol Mallory-Smith, has long been critical of measures taken by companies to guard against gene flow from GE crops to wild plants. The only reason she had a grant from a corporation was because that corporation was required by USDA regulators to have surveys performed to check for gene flow. Does this grant suggest an alliance with the corporation?

Similarly, before accepting the blanket statement that “None of the 20 panel members could be found to have any significant alliances with groups skeptical of GMOs,” we wish you would have investigated the chair of the committee who helped the Union of Concerned Scientists by writing a substantial section of their report that was critical of company and government approaches for deploying GE crops. Other committee members have published criticisms of risk assessments and past socio/economic analyses of GE crops.



We sent a letter to the Chronicle in response to the Committee’s claim, but it did not get published. Here is our unpublished response.


To the Editor,

The letter submitted by the Committee on Genetically Engineered Crops, National Academies of Sciences, Engineering and Medicine (NASEM) (June 12) takes umbrage with The Chronicle article “Under Fire, National Academies Toughen Conflict of Interest Policies” (April 25), which refers to a recent study we published in PLOS ONE (Feb 28). We applaud the National Academies’ announcement that it is overhauling its conflict of interest policy, but we remain baffled that the Committee on Genetically Engineered Crops pushes back against our recommendations for transparency and full disclosure.

The Committee’s letter suggests that determining whether an individual has (or should disclose) financial conflicts of interest is a complex endeavor, open to widely varying interpretations. This represents a misunderstanding of current scientific norms, which warrants a response. Research institutes, government agencies, academic journals and even member Academies have long established guidelines and definitions of financial conflicts, which we drew from in creating the criteria used in our analysis. We found six Committee members who had undisclosed financial conflicts, including substantial research funding from corporate sponsors with financial interests in agro-biotechnology, and patents in GMO crop related areas. We also found that the National Academies failed to disclose in its report the millions of dollars it receives from companies with a financial interest in the GMO topic.

Whether or not panel members have historically been critical or supportive of GMOs is a separate issue from a member’s obligation to disclose—and NASEM’s obligation to report—financial conflicts of interests. And, to set the record straight, our study never discussed nor demeaned the findings of the Academies’ scientific report. We acknowledge the importance of NASEM and its efforts to remain an objective and independent, preeminent scientific body. If anything, our findings and recommendations were designed to elevate the standing of NASEM by having it adhere to the highest standards of transparency with respect to financial conflicts of interest.

—Sheldon Krimsky and Tim Schwab



The above interchange with the nation’s preeminent scientific body brings into sharp focus the dilemma of our times. Research universities depend on external funding and in many fields, much of that funding comes from private corporations. This trend is not likely to change as government funding has not kept pace with the expansion of academic science. One cannot make a blanket judgment that corporate external funding always biases research. However, in certain fields where the commercial stakes are high, such as agricultural chemicals, tobacco, pharmaceuticals, and climate change studies, we have seen examples of the biasing effect of the sponsoring entity, ghostwriting, withholding of public health data, and fabricated attacks on responsible scientists. Disclosure of conflicts of interest is not a panacea for protecting the scientific record or the public health. But it is an essential part of the process. In some cases, such as in advisory committees of government, professional societies and the National Academies, the gold standard should be zero tolerance for panel members with the actual or even the appearance of financial conflicts of interest.

The volume of essays in this book covers thirty-seven years in my career involving investigations on conflicts of interest in science and medical research. The articles raise the question of whether scientific inquiry is independent of financial interests, and if not, whether those interests affect the objectivity of the research findings. Society’s trust in the integrity and independence of the academic research community has never been more important, as false idols of truth have emerged denying credible scientific results. Avoidance of conflicts of interest in science will ensure its higher quality and secure greater public trust. Awareness of persistent conflicts of interest will at least help readers identify these potential biases.


Chapter 1

THE CORPORATE CAPTURE OF ACADEMIC SCIENCE AND ITS SOCIAL COSTS*

SHELDON KRIMSKY

Tufts University, Department of Urban and Environmental Policy

Commercial applications of molecular genetics and cell biology have resulted in a flurry of entrepreneurial activities among academic biologists and universities eager to cash in on the financial side of this technological revolution. The situation is not unique to biology. It is following the path of other disciplines that have formed close partnerships with industry, including nuclear and petroleum engineering, computer sciences, nutrition, electronics, and chemistry. Nevertheless, the current debate that has centered on the commercial ties of academic biologists has been more widely publicized than at any time in the past. Several hypotheses may be offered to explain this phenomenon.

The commercialization of biology occurred rapidly, and considerable media attention was given to the discoveries and the personalities involved. By the time many biologists developed commercial interests, a widely publicized controversy over the safety of recombinant DNA techniques had already taken place. The social and ethical issues associated with gene splicing provided grist for the public’s concern over the commercial activities of its pioneers. The confluence of social and ethical debates with commercialization of science generated a larger public reaction to the latter.

A second explanation centers on the perceived role of biomedical science in society. Unlike other scientific and engineering fields that have developed linkages with the private sector, biological research has been closely associated with public health. The public expectations of this area of research are greater than they are of such areas as chemistry or computer sciences. Moreover, the preponderance of funding for biomedical research comes from social resources. Consequently, in the public consciousness, the conjunction of these factors—namely, the sources and goals of funding—makes the academic entrepreneurs in biomedical science accountable for their commercial activities in ways that other scientists are not.1

However, I would conjecture that the distinction between the goals and funding of biomedical research and those of other commercialized disciplines provides only part of the answer. The types of university—industry relationships in biology are more varied, more aggressive, more experimental, and more indiscreet than they have been in similar historical circumstances. A significant number of new firms in biotechnology have sprung directly out of academia. By contrast, in the microelectronics field, most firms were spawned directly from industries that were recipients of U.S. Department of Defense contracts.2

Another explanation that sets biotechnology apart from other academia—industry partnerships was advanced by Congressman Albert Gore (D. Tenn.). According to the Congressman, in the past there has always been a distinction between pure and applied research in the means by which technology is transferred from academe to industry. Gore observed that, in genetic engineering, “there seems to be no phase of applied research: the discovery of the basic scientists may go directly and swiftly from the laboratory bench in the university into a profit-making venture.”3 As a result of the omission of the intermediate stage, Gore believes that an unusual set of ethical issues results.

An additional factor that helps to account for the vehemence of this issue is that our society has changed. In the post-Watergate period, we have become more sensitive to conflicts of interest. Laws have been passed to protect society from unsavory kinships between the public and the private sectors. Public interest groups monitor corporate influence on government agencies. As a consequence, the public and the media are more sensitive to allegations that public funds are being misused or that private interests are exploiting social resources. Public universities have been sued for violating their mandate to serve the general interest.4 Recent attention has also been directed at faculty misuse of federally supported projects.

The public perception of science, by and large, still portrays the contemporary scientist as a selfless discoverer of truth, despite efforts on the part of sociologists and the media to show otherwise. The marriage of science and Wall Street portends an illicit affair to most people. Perhaps this attitude is an outgrowth of the American Puritan tradition that financial gain distorts truth and values.

Why should we be concerned about what our universities or their faculties do to raise money? For one thing, universities and their faculties are a national resource. Our government depends on the expertise in academe for public policy formation. Second, universities are recipients of substantial government support, which implies some responsibility and accountability.

Much of the debate on the commercial ties of university faculty has centered on a number of issues involving the conflicting missions of business and academe. These include the control of intellectual property, the openness and accessibility of scientific and technical knowledge, the commingling of funds, the ownership of tangible research property, the use of public research funds for private business interests, and the influence of entrepreneurial faculty on the education of students. These are serious issues, and they have been aired to some extent in media coverage, university debates, and congressional hearings.5 Several leading universities have issued guidelines for faculty pursuing commercial interests and have established policies on contractual agreements between the university and the private sector.6

Notwithstanding these initiatives, there is an important side to the problem that the current debate has totally neglected. Even if all the aforementioned problem areas are satisfactorily resolved and the conflict of interests is removed, intense commercialization of biology could result in an enormous social liability. Let me summarize the principal argument in the form of a conjecture.

If a sufficiently large and influential number of scientists or engineers become financially involved with industry, problems related to the commercial applications of the particular area of science or engineering are neglected. The scientific community becomes desensitized to the social impacts of science. This desensitization leads to a conservative shift in attitudes and behavior. The new values emphasizing science for commerce become internalized and rationalized as a public good. The disciplinary conscience becomes transformed. This transformation happens incrementally, without conspiracy or malice. Scientists or engineers with a stake in the commercial outcome of a field cannot, at the same time, retain a public interest perspective that gives critical attention to the perversion of science in the interests of markets.

We are not dealing with a threshold phenomenon. There is no clear stage in the growth of academic-corporate partnerships when the effects I have outlined suddenly become observable. That this phenomenon exists must be inferred from the psychology of individual behavior and from our knowledge of how people’s values are shaped by their institutional affiliation and financial associations.

When the number of faculty involvements are small, the effects on public interest science are not likely to be important. As long as a sufficient number of scientists remain free from corporate influence, there will be a disinterested intelligentsia to whom the public can turn for a critical evaluation of technological risks, goals, and directions.

If my argument is correct, then the individual instances of faculty—industry ties are far less important than the aggregate corporate penetration into an academic discipline and the degree to which the major institutions and leading faculty are involved. It is my contention that, unless we have some quantitative information about the degree of corporate-academic interaction, we cannot appreciate the gravity of the problem.

What can be learned from a study of dual relationships in the area of biotechnology? Suppose we had before us perfect information about the commercial affiliations of academic scientists. What questions would we ask? We might want to know what percentage of faculty at leading universities has a substantial involvement in commercial enterprises. We might look at the extent to which the dual-affiliated academic population participates on public advisory committees or study panels. Unexpected results may be interpreted in several ways. Imagine that the participation is heavy. A skeptic might question whether the peer review process is being compromised by having a substantial number of commercially affiliated scientists reviewing grant proposals. It is inescapable that a diffusion of ideas will take place between reviewers and the institutions with which they are associated. On the other hand, suppose the participation is low. The same skeptic might explain this low participation by arguing that business interests have taken priority over the responsibility of scientists to participate in the peer review system.

Alternatively, there will be those who interpret the results, whatever they might be, as irrelevant to the effects mentioned. Notwithstanding problems of interpretation, I believe that there is some value in understanding the degree to which academia has financial interests in biotechnology.

To investigate the corporate relationships of academic scientists, I developed a data base of university faculty in biology, biochemistry, molecular genetics, and medicine who meet one or more of the following criteria with respect to biotechnology firms: (l) they serve on a scientific advisory board; (2) they hold substantial equity; (3) they serve as a principal in a company. Armed with this data base, which represents a lower bound of involvement because faculty connections to private firms are not ordinarily available, one can correlate this population group with other academic populations comprising leading biology departments; service on committees of the National Institutes of Health, the National Science Foundation, and the U.S. Department of Agriculture; and membership in the National Academy of Science.

This inquiry is not designed to test a hypothesis. Rather, it is designed to suggest a research program. If the degree of the corporate penetration of academic biology is sufficiently high, the next obvious question is: What are the effects of this penetration? I conjecture that these effects will reveal themselves as a shift from a public orientation of science to science for private profit. In the long run, this shift will result in the social neglect of technological abuse. Before I turn to the data, I shall offer some qualitative and historical examples that support the conjecture.

SCIENTIFIC OBJECTIVITY AND INDUSTRIAL INTERESTS

Public policy formation in a highly industrialized society such as ours is a complex affair. It frequently involves input from many areas of expertise. Scientists serve on a labyrinth of public advisory committees, review boards, and risk assessment panels throughout all levels of government. How do we ensure objectivity in the contributions of scientific experts to public issues, particularly where consensus is difficult to find? Recently, the Office of Technology Assessment (OTA) issued a report on biotechnology that made the argument that the dual affiliation of scientists in the academic and commercial worlds is actually more desirable from a public policy standpoint when expertise is needed:


An argument could be made that because the public has supported research in universities, it has a right to know whether a particular university faculty member who is giving testimony, for example, has a consulting relationship with a company that manufactures a particular harmful chemical. The negative side of the disclosure policies is that “objective” information may be judged “subjective” because of guilt by association. If a faculty member’s consulting arrangement with industry is declared openly, it is not necessarily the case that his or her testimony is biased. In fact, the expert may have a more objective view because he or she understands both the research and development aspects of the technology.7



There are two arguments here. The first is that the veil of confidentiality on the commercial affiliation of a scientist testifying before a governmental body would prevent bias against the individual’s presentation. According to the OTA, if the disclosure is required, testimony would not be taken on face value but would be dismissed for reasons of association. The second argument interprets objectivity to mean “multidimensionality.” The implication is that the more affiliations a person has, the more objective that person can be.

The OTA analysis confuses objectivity with eclecticism. There are many advantages in having faculty link up with the private sector. Those advantages include a greater awareness of the full life cycle of science, from discovery to manufacture. But the OTA makes a serious error when it describes the financial involvement of academic scientists in commercial ventures as a contributor to objectivity. The argument fails because of the financial interest. A form of eclecticism that is independent of pecuniary interests could indeed enhance objectivity. Proposals for a disinterested and eclectic intelligentsia have been advanced by a number of social theorists, including the Greek philosopher Plato and the German sociologist Karl Mannheim, both of whom were aware that knowledge is subject to the control of economic interests.
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