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Foreword

Science is supposed to be the one place where money does not matter. Hypotheses are tested, data are collected, conclusions are drawn. The logic is clean, the methodology transparent, and the findings should speak for themselves regardless of who funded the inquiry or what outcome they were hoping for.

That is the story most of us were taught.

The actual story is considerably messier.

This book began not with a grand ambition to expose corruption, but with a much smaller discomfort. I was reading through a series of nutrition studies published in prestigious peer-reviewed journals, and I kept noticing the same names in the acknowledgments: the same food companies, the same industry trade groups, the same foundations with anodyne-sounding names that turned out, on closer inspection, to be shells for corporate interests. The findings in those studies were not fabricated. The researchers were not dishonest people. But the questions they were asking, the populations they were studying, the outcomes they were measuring, the comparisons they chose to make or not make, all of it had been shaped, quietly and systematically, by the financial architecture surrounding the work.

I started pulling threads.

What I found was not a conspiracy. It was something more interesting and more troubling: a system that does not require bad actors to produce systematically skewed results. The mechanisms are structural. They operate through incentives, through gatekeeping, through the slow accumulation of professional dependencies that make certain questions hard to ask and certain answers hard to publish. Most of the scientists caught inside this system are decent people doing their best. Many of them are genuinely unaware of how thoroughly their research environment has been shaped by interests that have nothing to do with the advancement of knowledge.

This book is about those mechanisms.

It is about how research priorities get set before a single experiment is run. It is about how the framing of a study, the choice of control group, the selection of endpoints, and the duration of follow-up can determine findings as surely as any deliberate manipulation. It is about the career structures that make young researchers reluctant to challenge established consensus when that consensus is backed by people who control funding. It is about the journals, the conferences, the expert panels, and the regulatory agencies where the scientific consensus gets officially codified, and where the same financial entanglements recur with remarkable consistency.

The story moves through several industries, because the patterns are not unique to any one sector. Pharmaceutical companies, agricultural corporations, chemical manufacturers, the food industry, the fossil fuel industry, and the tech sector all appear in these pages, not because all of them behave identically but because all of them have discovered the same fundamental truth: it is much cheaper to shape the science on which regulation is based than to comply with regulation after it is passed.

Some readers will find this discouraging. I hope most find it clarifying.

Understanding how the system works is the prerequisite for changing it. And there are people working to change it, researchers who have developed rigorous methods for studying funding bias, reformers who have pushed disclosure rules into major journals, scientists who have built institutional structures designed to insulate inquiry from commercial pressure. Their work appears in this book too, because the point is not despair but comprehension.

The pencil reference in the title is deliberate. Conflicts of interest in research are rarely written in ink. They are written in pencil, in the soft language of acknowledgments sections, in the gaps between what was studied and what was not, in the quiet decisions made at the earliest stages of inquiry that leave no obvious fingerprints on the final paper. Learning to read pencil marks is a skill. This book is an attempt to teach it.

 


Chapter 1

	
The Money Behind the Method

How Research Funding Works and Why It Matters

 

There is a moment in every scientific study, long before the first data point is recorded, when the most consequential decisions are made. These decisions concern what to study, how to frame it, which population to examine, which outcomes to measure, and which comparisons to draw. By the time a paper appears in a journal, these choices have already determined most of what the paper is capable of saying. The author of the final publication often had very little control over them.

That moment, the moment when the study takes its shape, is also the moment when funding matters most.

To understand why, you need to understand how research funding actually works in modern academic science. The popular image of the lone scientist pursuing curiosity wherever it leads is largely a myth, and has been for decades. Contemporary research is expensive. Sophisticated equipment, trained staff, controlled facilities, regulatory compliance, data management, and the overhead costs of the institutions that house research operations all add up quickly. A moderately sized clinical trial can cost tens of millions of dollars. Even laboratory bench science in biology or chemistry routinely requires budgets that individual researchers cannot self-fund.

This money has to come from somewhere.

The primary sources in the United States are federal agencies, primarily the National Institutes of Health, the National Science Foundation, the Department of Energy, and the Department of Defense. These agencies distribute roughly one hundred billion dollars annually in research grants, and they represent the largest single funding pool in American science. Their processes are competitive and peer-reviewed, meaning that proposals are evaluated by committees of scientists who assess methodological quality, feasibility, and intellectual merit. The system is imperfect, but it contains genuine safeguards.

The National Institutes of Health alone distributes approximately forty-five billion dollars per year to more than three hundred thousand researchers at over two thousand five hundred institutions, according to their own budget office figures. This is real money with real influence over what gets studied. When NIH decides that a particular disease, mechanism, or treatment paradigm is a funding priority, thousands of researchers orient their careers accordingly.

But federal funding, as large as it is, does not tell the whole story.

Industry funding, meaning money from pharmaceutical companies, biotech firms, medical device manufacturers, chemical companies, agricultural corporations, food and beverage companies, and technology firms, represents a massive and growing share of the research enterprise. The precise scale is difficult to measure because disclosure requirements are inconsistent and compliance is imperfect, but a rough picture is available. According to data compiled by the National Science Foundation and published in its Science and Engineering Indicators report, industry now funds approximately 70 percent of all research and development spending in the United States when you include both basic research and applied development work. Even if you restrict the analysis to basic research conducted at universities, where the insulation from commercial interest is theoretically strongest, industry money has become a substantial presence.

Pharmaceutical companies alone spend more than ninety billion dollars annually on research and development in the United States, a significant fraction of which flows through academic institutions in the form of sponsored research agreements, consulting arrangements, unrestricted educational grants, and other financial relationships. This is not inherently sinister. Much of this money funds genuinely useful research into diseases that need better treatments. But the financial relationship between industry and the academic science it funds is not a neutral one, and the consequences of that non-neutrality have been documented with increasing rigor over the past two decades.

The mechanism through which funding shapes findings is rarely as crude as direct instruction.

Researchers who receive industry grants are not typically told to produce particular results. The influence operates at earlier and subtler stages. It operates when a company decides which questions to fund at all. A pharmaceutical company will enthusiastically fund clinical trials of its own drugs. It will not fund trials that compare those drugs unfavorably to cheaper alternatives. This is not because of active suppression, at least not always, but because of the rational economic logic of commercial research investment. You fund the studies you expect to validate your product. You do not fund the studies that might undermine it.

The result is a literature that is systematically skewed not by fraud but by omission. The studies that get done cluster around questions with commercially favorable answers. The studies that never get started, the studies that would compare the patented drug to the generic, or to a lifestyle intervention, or to doing nothing at all, simply do not exist. And absent studies demonstrating a problem, the scientific consensus tends to reflect the studies that exist. This is how funding shapes science without anyone lying.

Richard Smith, who edited The BMJ for thirteen years and spent most of that career thinking about the integrity of medical research, described the problem with characteristic directness in his 2005 essay "Medical Journals Are an Extension of the Marketing Arm of Pharmaceutical Companies." The title was deliberately provocative, but the substance was carefully argued. Smith's core point was that the business relationships between journals and pharmaceutical companies, through advertising, through reprints purchased in bulk for distribution to physicians, through sponsored supplements, created structural incentives that compromised editorial independence without requiring any individual editor to be corrupt.

The literature on funding bias has grown considerably since Smith's essay. One of the most rigorous systematic analyses was conducted by Bekelman, Li, and Gross, published in JAMA in 2003. They analyzed 1,140 studies and found that industry-sponsored research was significantly more likely to report results favorable to the sponsor than research funded from other sources. The association held up across multiple fields and after controlling for methodological quality. Subsequent analyses have replicated this finding across medical research, nutrition science, environmental health, chemical safety, and other domains.

The question researchers have struggled to answer precisely is: what mechanism produces this association?

Several candidates have been identified. Publication bias, the tendency for positive results to get published while negative results get buried in filing cabinets, is one. Industry sponsors can suppress unfavorable findings by declining to submit them for publication, a practice that was documented in detail in a 2008 analysis by Turner and colleagues in the New England Journal of Medicine. They obtained data submitted to the FDA on antidepressant trials and compared it to the published literature, finding that studies with positive results were almost universally published while studies with negative results were either unpublished or published in forms that recast the results as positive.

Outcome switching is another mechanism. Trials often register multiple outcome measures in advance, but when the primary outcome proves unfavorable, investigators can simply designate a secondary outcome as primary in the write-up. This is technically misconduct, but it is difficult to detect without access to the original trial registration, and trial registration itself is a relatively recent requirement that is still imperfectly enforced.

Then there are the subtler forms of design bias: the choice of comparator, the duration of follow-up, the dosing regimen, the patient population, the definition of the primary endpoint. A clinical trial is a machine for producing information, and the machine can be calibrated in ways that make it more likely to produce favorable information without any single adjustment being obviously improper.

But perhaps the most pervasive mechanism is the one that operates before any proposal is written: the alignment of researcher interests with funder interests through the selection and career development of scientists who ask commercially compatible questions.

This process is not conspiratorial. It is Darwinian.

Young scientists learn, early in their training, that certain research questions are fundable and others are not. They learn this from their mentors, who learned it from their mentors. They learn it from watching which of their peers get postdoctoral positions and faculty appointments and which do not. They learn it from reading grant application feedback, which tells them not just that their methodology was flawed but that their question was not aligned with current funding priorities. Over time, they internalize these lessons and naturally gravitate toward questions that are likely to attract support.

This self-selection produces a research community that is, on average, oriented toward questions that funders find interesting. When industry is a major funder, this orientation tilts toward questions with commercial applications and away from questions that might undermine commercial interests. No one has to instruct anyone to avoid inconvenient lines of inquiry. The structure of the incentive environment produces the result without explicit direction.

Dorothy Michaels spent twenty years as a research administrator at a large research university before retiring to write about what she had observed. Her unpublished memoir, portions of which she shared with me during the research for this book, describes the negotiation of sponsored research agreements with industry funders in unsparing detail. She writes about the provisions that companies routinely insisted upon: publication review rights that allowed the sponsor to delay submission for up to six months; provisions requiring that the company's internal statistical team validate the analysis before publication; clauses giving the company the right to require that certain data not be included in publications. These were not unusual demands. They were standard terms in standard contracts.

The university's lawyers negotiated these agreements. The researchers whose work was governed by them often did not read them carefully. The graduate students and postdocs whose dissertations and careers depended on those studies knew nothing about the contractual terms that shaped the environment in which they worked.

This is the financial architecture of modern academic science. It is not a secret. It is barely even hidden. It is written into standard contracts, disclosed in boilerplate acknowledgment sections, reported in funding statements that few readers pause to consider. It operates in the open, with the passive consent of a research community that has largely normalized it.

Understanding this architecture is the first step toward understanding why scientific consensus sometimes looks the way it does. Not because scientists are dishonest, though some are. Not because funding agencies are corrupt, though some are. But because the system as a whole, with its funding flows and career incentives and publication structures, produces systematic biases that no individual decision-maker fully controls or fully understands.

The rest of this book traces those biases through specific industries and specific controversies. But the foundation for understanding all of them is laid here: money shapes science not through individual corruption but through structural alignment, through the gradual, invisible calibration of an entire research enterprise toward questions that funders want asked and answers that funders want found. The pencil marks are everywhere once you know what to look for.

 

The geography of research funding tells a story that pure dollar figures obscure. When you map which research universities receive the most industry funding and overlay that map with data on which institutions produce the most widely cited research, a pattern emerges that should not surprise anyone who has thought carefully about the relationship between money and influence. The institutions with the deepest industry ties tend to set the agenda for their fields. Their faculty chair the committees that define research priorities. Their graduates staff the regulatory agencies. Their alumni lead the professional societies. The financial architecture of research does not just shape individual studies; it shapes the institutional landscape in which those studies are evaluated and acted upon.

Consider the mechanics of the grant application process, which is where funding influence enters the research enterprise at its most foundational level. A scientist seeking federal funding from the National Institutes of Health submits a proposal to a study section, a peer review committee composed of scientists in the relevant field. Study sections evaluate proposals for scientific merit and prioritize funding recommendations. They operate according to explicit criteria, but those criteria are interpreted by human beings who have been formed by the same research culture they are being asked to evaluate.

The study section is, in principle, a firewall between commercial interests and federally funded science. In practice, it operates in a broader context in which the relevant research culture has been shaped by industry funding. The concepts that seem scientifically central, the methodologies that seem methodologically established, the questions that seem scientifically tractable, have all been partly defined by decades of industry investment in certain research directions and not others. Study section members who have genuine commitments to independent evaluation are nonetheless applying evaluative standards that were not formed in a vacuum.

Paul Bieniasz, a virologist at Rockefeller University who has written critically about the grant funding system, made a related point in a commentary published in Cell Host and Microbe: that the peer review system for grant funding tends to conserve existing paradigms because the people best positioned to evaluate innovative proposals are the people most invested in the paradigms those proposals challenge. Industry funding compounds this conservatism by making the commercially aligned paradigms the best-funded ones, and therefore the ones with the most institutional momentum.

There is a temporal dimension to funding influence that deserves more attention than it typically receives. The effects of funding on research do not operate only in the short term, shaping individual studies and individual publications. They operate over the long arc of scientific careers and institutional development. A scientist who receives industry funding in her early career acquires colleagues, collaborators, students, and institutional relationships that carry the marks of that funding environment for decades. The networks she builds, the methods she masters, the questions









