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INTRODUCTION


Almost every academic can tell you the story of their first experience with peer review. Nearly twenty years later I still vividly remember mine. I was a third-year graduate student visiting Reading, England, to conduct archival research for my dissertation. It was 2008 and Wi-Fi was not yet standard at the kind of hotel that fit into a grad student budget, and so every day after my archives closed, I would walk to an internet café to check my email. One day I opened my inbox to find a message from the journal where I’d recently submitted my first scholarly paper. The editorial staff at Notes and Records of the Royal Society of London informed me that two anonymous historians of science had read my paper and written reports about it.1 To my delight, the experts had deemed my work publishable provided I made some changes, ranging from making a more compelling argument about my paper’s central figure to clarifying several points of potential confusion. One of the two referees noted that some of my phrases were “inappropriate” but remarked that this was “not unusual for an American author.”

Although I was a little startled by the idea that I’d written something “inappropriate” (and I never did figure out which phrases the referee meant), nothing else about the process struck me as odd or surprising. As the daughter of a scientist and a graduate student in a research department, I fully expected that I would have to respond to feedback from anonymous experts before I could publish my work, or at least before I could publish it anywhere that counted for my career. I considered peer review an intrinsic part of scholarship, and it was obvious to me that peer-reviewed papers and journals should be considered, as one library guide puts it, “the most reliable information sources.”2 Even as I began work on a dissertation about the history of the scientific journal Nature, I didn’t think to wonder about where the peer review process had come from or how it had become an expected part of scholarly publishing.

That began to change after I went to London to interview David Davies, the Welsh geophysicist who edited Nature from 1973 to 1980. Nature had, unfortunately, not preserved its editorial archives, and so talking to Davies was going to be my first and clearest look at how the editorial office was run in the late twentieth century. During our interview, Davies casually tossed out the information that when he arrived, one of his first jobs was “getting the refereeing system beyond reproach” and stopping the practice of publishing papers without referee reports.3

I was stunned. Nature, the journal known for publishing the theory of continental drift and the structure of DNA, did not require external peer review for all papers it published until 1973? I’d long since learned that nineteenth-century Nature didn’t have any system resembling modern peer review, but the idea that something could have been published without peer review in the 1970s felt unfathomable to me. I began to wonder if I’d just uncovered a scandal. But Davies didn’t seem to think there was anything remarkable about what he’d said, and so when I got home, I began digging into information about refereeing and peer review in the late twentieth century. It turned out that I had not uncovered a historical bombshell at all. It was, in fact, extremely common for scholarly journals to referee only some papers, or for them to rely entirely on editorial judgments, well into the late twentieth century.

By the time I entered graduate school in the first decade of the twenty-first century, however, peer review was part of publishing in every scholarly field. Today, most of the search engines I use tell me whether a journal I am considering reading is peer reviewed (figure 0.1).4 Grants all over the world assure applicants that their proposals will be peer reviewed by fellow experts. And passing the test of peer review seems especially important in the sciences, where non-peer-reviewed findings are often regarded as unreliable or preliminary. In September 2012, when Physics Letters B accepted a paper about the Higgs boson, one outlet reported the event under the headline “CERN’s Higgs Boson Discovery Passes Peer Review, Becomes Actual Science.”5 So how did we arrive at this point? When and why did “peer review” become synonymous with “actual science”?
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In Referees We Trust? is an account of the rise of peer review in the sciences that seeks to understand how peer review came to be linked with scientific credibility. My central claim is that the idea that “peer review” is a prerequisite for scientific legitimacy solidified during conflicts about expert advice at federal funding bodies in the Cold War United States. We know that this idea emerged specifically in the US because, as we shall see, commentary from international scientists during the 1960s and 1970s identified “peer review” as a uniquely American obsession, one that many scientists outside the US were skeptical about. The importance of the US context inspired the title In Referees We Trust?, a nod to the phrase “In God We Trust” printed on US currency. Refereeing was not an American invention, as we will see in chapter 1, but it was the US scientific community that first turned peer review into a “cornerstone of science.”6


BACKGROUND AND EXISTING SCHOLARSHIP

I am far from the first scholar to examine the role of peer review in the sciences. Because refereeing is so important to scientific and scholarly work, over the past several decades many scientists, physicians, journalists, and sociologists have written papers and books analyzing the contemporary state of peer review in their era.7 Twenty-first-century economists, sociologists, and philosophers of science have continued this investigation of how peer review functions within scientific and scholarly communities.8 To name just a few works that I’ve found particularly thought-provoking and influential, Michèle Lamont’s How Professors Think examines review processes at modern grant organizations, illustrating interesting divides in what different fields consider “excellent” work and illuminating the social functions peer review serves for members of the scholarly community.9 The philosopher David Shatz’s 2004 book Peer Review: A Critical Inquiry examines the epistemology of refereeing, analyzing some common assumptions about peer review’s function in academic journal publishing.10 The philosopher Carole Lee and her collaborators have studied bias in peer review, particularly in the context of grants.11 Some of these works offer a brief sketch of the history of refereeing, but a full account has yet to be written. I seek to extend the existing scholarship by offering a historical analysis of where systems of peer review came from, how they developed, and how ideas about what “peer review” is for have changed over time.

When I began my research, I thought of this project as a history of journal refereeing. Peer review at grants seemed to me to be an entirely different phenomenon—as John Burnham, one of the few historians who had written about peer review in the sciences at the time, put it, “Grant peer reviewing and editorial peer reviewing developed independently and, as far as I can determine at this point, had no influence on each other.”12 The two types of review make markedly different interventions in the scientific process and, to this day, take on noticeably different forms. Many funding bodies still gather panels of experts to review proposals in person; journals, in contrast, send papers out for reports from a small number of referees. While journal referees are, in theory, only judging the paper at hand, grant applicants have to submit not just a proposal explaining what they want to do with the money and why, but CVs and evidence of previous success. Grant referees explicitly consider the applicant’s background as a factor in their decision, making the referee report a judgment about both this particular proposal and the scientist’s body of work as a whole. There is also an epistemological difference. Journal referees are evaluating science that has already been performed and judging whether the paper’s conclusions ought to be given the stamp of authenticity that publication in a specialist journal bestows. Grant referees are, in theory, judging science that has yet to be done, and there is often an implicit sense in discussions about grant refereeing that even the best proposals pose something of a risk.

And so initially I thought I would be on solid ground if I wrote a history of refereeing that focused only on journals. However, I quickly realized that if I wanted to explain how peer review came to be linked to scientific credibility, I would have to expand my scope. Burnham was right that the two systems had different origins and developed along separate tracks for much of their histories, but controversies about grant review were central to spreading the belief that “peer review” was a critical part of properly functioning science. I could not fully understand our modern ideas about the role and function of refereeing while focusing solely on journals. To understand where we got the idea that science has to be peer reviewed to be considered legitimate, my book would have to include grant review—and would have to pay particular attention to both the practice of, and the discourse surrounding, grant review at US federal funding bodies.

This book has benefited enormously from recent scholarly interest in the history of scientific periodicals. Books and articles on scientific publishing have illuminated the importance of editors, the ways readers interacted with specialist scientific texts, and the complex relationship between editorial policies and periodical credibility.13 I recommend two books in particular to anyone interested in the history of journals: Alex Csiszar’s The Scientific Journal: Authorship and the Politics of Knowledge and Aileen Fyfe, Noah Moxham, Julie McDougall-Waters, and Camilla Mørk Røstvik’s A History of Scientific Journals: Publishing at the Royal Society, 1665–2015.14 I have also been able to draw on excellent historical work about grants and funding bodies by scholars including Natalie Aviles, Michael Barany, Peter Huistra, Noortje Jacobs, Robert Kohler, Roy Macleod, Richard Mandel, George Mazuzan, Robin Wolfe Scheffler, and Laura Stark.15

The contribution of In Referees We Trust? is twofold. First, it is the first work of historical scholarship to trace the development of refereeing in the sciences over a long-term history, including both journals and funding bodies. Second, and more significantly, it explains the genesis and rise of the idea that peer review is a process that, as some recent papers have put it, “ensures scientific quality”16 and is “crucial to science.”17 Neither of those claims would have been made by the earliest adopters of refereeing, but they are now commonplace, echoed everywhere from college science classrooms to government hearings to the scientific papers I quote throughout this introduction. That idea first began to be articulated by sociologists and philosophers of science in the mid-twentieth century, and it gained significant traction in the 1970s as scientists in the US were fighting to preserve their role in helping to determine which scientific projects would receive federal funding. Scientists cast review by a scientist’s peers as the only legitimate method of judging the merits of a grant proposal. “Peer review,” they argued, was central to properly functioning science, and if scientists were not consulted, funding decisions would be both wasteful and illegitimate. The belief in peer review’s centrality endured and spread in the late twentieth century, expanding to other countries and to fields beyond the sciences, eventually resulting in headlines declaring that peer review has made a discovery “actual science.”

Before I turn to my chapter outline, I want to emphasize two important things about this book. First, In Referees We Trust? is specifically about the rise of peer review’s link to scientific legitimacy, not a full global history of the practice up to the present day. My focus is on how refereeing developed and where we got the idea that peer review is integral to science. The book will begin in Europe, where the first refereeing systems emerged, but the Cold War US turns out to be the crucial context for the development of the link between peer review and scientific legitimacy, and much of the book will therefore focus on the US. Although I do discuss the international spread of peer review, telling the full story of how peer review was adopted globally is beyond the scope of this book. That would be a very desirable topic for future scholarship, however, and I hope to see other such books and studies in the future.

Second, this book contains both discussions of actual refereeing systems and discussions of peer review discourse—what scientists say about peer review as a concept. As we will see, the discourse was often not a faithful reflection of how peer review worked in practice. In chapter 4, for example, we will see the physicist and philosopher John Ziman describing refereeing as the “lynchpin” of scientific credibility during an era when most scientific papers were printed without ever seeing a referee. Looking at those gaps between peer review as an ideal and peer review as actually practiced, I think, reveals the source of some major tensions surrounding peer review in modern science.



CHAPTER OUTLINE

The first chapter of In Referees We Trust? discusses the nineteenth-century European origins of refereeing. As it turns, out, “Who invented refereeing?” is not an easy question to answer; the general idea of scientific peers commenting on one another’s work is, of course, quite old. If we define refereeing specifically as the practice of soliciting reports from one or more experts in an author’s field before publishing an author’s work, however, it seems clear that we can trace the origins of refereeing to nineteenth-century learned societies in Great Britain. The first experiment with referee reports was aimed at generating publishable commentaries on papers submitted to the Philosophical Transactions of the Royal Society of London. However, the Royal Society quickly decided that referee reports were more useful for a different purpose: providing confidential advice to the members of the society who determined which papers would be printed.

The members of the Royal Society who worked on society publications found such advice valuable because it helped create a shared sense of responsibility for editorial decisions among Fellows, and because it helped guard the Royal Society against accusations of favoritism when it came to publication in the Transactions. But refereeing was not seen as a guarantee of scientific truth or reliability, and its use did not spread much beyond learned societies. For-profit publications such as Philosophical Magazine or Nature, for instance, deliberately eschewed refereeing. Those periodicals had to meet inflexible publishing deadlines and often could not afford to wait to decide whether to accept or reject a submission. Instead, those publications relied on an editorial staff, with the editor-in-chief or editorial board exercising the greatest influence over the periodical’s content. Notably, publications without refereeing were not seen as less trustworthy or less scientific than publications that used refereeing systems, and as of 1900, there seems to be little indication that any commentators felt refereeing could or should serve as a test of scientific legitimacy.

Chapter 2 looks at refereeing in the United States in the nineteenth and early twentieth centuries, examining why institutions in the US adopted—or did not adopt—the practice of refereeing. Learned societies in the US such as the American Physical Society generally used refereeing for the same reasons as their British counterparts: Referee reports provided social cover if the editor wished to reject a paper by a prominent figure, and learned societies also wished to avoid printing anything obviously wrong or embarrassing. US funding bodies such as the Rockefeller Foundation, on the other hand, explicitly preferred to leave decisions in the hands of funding body employees. Funding bodies did consult with scientific experts about potential awards, but such consultations were not a requirement for approving funding. It is clear that as of the 1930s, refereeing was neither universal nor considered essential at either journals or funding bodies in the US.

Chapter 3 examines the expansion of refereeing after World War II, as increasingly unmanageable workloads for journal editors led more journals in the United States to rely on external referees to make decisions. The crucial context for this shift was the massive increase in federal funding for science in the US. More scientists were being trained in PhD programs, laboratories were growing larger, and scientific journals were experiencing explosive growth in size. Unable to keep pace with the workload of reviewing the number of submissions they were receiving, many journals began relying more heavily on external referees to make judgments about scientific papers. Practical considerations were also behind the creation of refereeing systems for grants at the new National Science Foundation (NSF) and the newly expanded National Institutes of Health (NIH). The bureaucrats who set up these organizations wanted to capitalize on the positive public image of scientists in the post–World War II moment, and they also felt that it was not realistic to have government employees make decisions about the scientific merit of all proposals. It is clear from correspondence and commentary by scientists that the United States was seen as unusually reliant on refereeing. Authors trained elsewhere complained of the slowness of American journals, and a few refused to submit to journals that employed referees, arguing that refereeing kept innovative work from reaching publication.

The second half of the book will explain how refereeing—or, as it was increasingly called, “peer review”—went from being an optional process to being viewed as a prerequisite for scientific credibility. Chapter 4 will demonstrate that the idea of refereeing as something critical to scientific knowledge-making came from a source that many may consider surprising: scholars in the sociology and philosophy of science. Major philosophers and sociologists of science of the 1960s and 1970s, including Thomas Kuhn, Warren Hagstrom, and John Ziman, were widely read and cited among scientists, and their scholarship had a significant impact on how scientists described their work. Columbia sociologists Harriet Zuckerman and Robert Merton were especially responsible for shaping scientists’ ideas about the purpose of refereeing. Their 1971 study of refereeing at Physical Review, almost certainly the single most-cited article on peer review ever written, argued that refereeing was the foundation of trust and credibility in the sciences. Chapter 4 also traces the rise of the term “peer review” in the 1960s and 1970s. The term originated in the United States and was initially used just to describe grant review processes, not journal refereeing. The gradual adoption of “peer review” as a synonym for “refereeing” is not merely a linguistic curiosity; the change in terminology established that there was a narrow range of people qualified to be referees. Only the scientific peers of a grant applicant or author, after all, could possibly perform a “peer review.”

Chapters 5 and 6 both center around pivotal debates over grant review at US federal funding bodies. As we saw in chapter 3, an expansion of federal funding led to increased reliance on refereeing in the US; the contraction of that funding, ironically, ended up further cementing peer review’s importance. A combination of lower Cold War tensions and increasing economic problems in the United States led legislators and members of the public to scrutinize scientific spending more closely. Tensions arose between legislators and bureaucrats, who wanted to exercise more control over how federal money was spent on scientific research, and scientists, who wanted to protect their advisory role at funding bodies like the NIH and NSF. Chapter 5 will focus on a controversy over review procedures at the National Institutes of Health. In January 1973 the Office of Management and Budget (OMB), an arm of the US executive branch charged with enacting the financial portions of the president’s agenda, released a report criticizing the NIH’s “peer review” method of choosing which grants to fund. The OMB report argued that the NIH was giving far too much power to the scientist-reviewers and that federal employees were the appropriate people to choose which projects received funding because those employees could be held accountable for their decisions and performance. Scientists quickly came to the defense of the NIH’s system, borrowing language from the sociology and philosophy of science to argue that review by fellow scientists was the key to properly functioning science.

It was a successful defense; the NIH’s peer review procedures did not change in response to the OMB report. Controversies over federal grant review continued well into the 1970s, however, and the strategy the scientific community had used to defend NIH peer review soon began to appear in other contexts. Chapter 6 focuses on a congressional hearing about grant review at the National Science Foundation. Legislators from both sides of the aisle had made public attacks on specific grants the NSF had chosen to fund, arguing that the NSF was not acting in the country’s best interests and proposing that Congress should have to approve individual grants before any money was spent. NSF leaders and the US scientific community vigorously pushed back against that idea and said the NSF’s peer review process was sufficient to ensure money was being spent wisely. In mounting their defense of the NSF’s decision-making, scientists and NSF leaders argued that peer review was not just a good way to choose between grants but the only legitimate way to determine which proposals had the greatest scientific merit. The NSF controversies were a very public episode that received a great deal of press coverage, and the congressional hearings about NSF peer review both spread and helped cement the idea that peer review was central to science and the key to ensuring scientific quality.

Chapter 7 examines the aftermath of that shift, as the contraction of federal funding for science continued to be a matter of concern for scientists in the 1980s. By this time the term “peer review” was used for refereeing at both funding bodies and journals, and the idea that a journal article had to be peer reviewed to be scientifically credible shaped hiring, promotion, and tenure decisions in academic science. The process of soliciting external letters during tenure and promotion decisions was itself also increasingly called “peer review.” All of this made “peer review” more fraught for young scientists trying to make careers in an increasingly competitive field. Some scientists began to worry that peer review placed minoritized scientists, and scientists at less prestigious institutions, at a disadvantage for both publication and funding. The heightened emphasis on peer review also led to an unexpected consequence: Scientists and nonscientists alike began to argue that the referee system could—and should—detect scientific fraud. However, high-profile incidents in the biomedical sciences suggested that peer review alone could not keep flawed or fraudulent results out of the scientific literature. As the end of the twentieth century drew near, there was an uneasy sense that peer review was not quite up to the tasks that had been assigned to it. In tying peer review to scientific credibility, scientists had unintentionally invested it with epistemological functions that few truly believed it could perform. But despite the complaints about it, peer review was now so deeply embedded in scientific institutions that few major changes took place.

My conclusion, written in the summer of 2025, reflects on what we can learn from the history of peer review and how that history relates to ongoing developments in US science. At the time of writing, the new US presidential administration was making sweeping cuts to many of the institutions discussed in this book. Those cuts are not just financial; the Trump administration has also paused several peer review systems at funding bodies, fired expert proposal reviewers, and suggested that they may forbid government scientists from publishing articles with independent journals. Such moves highlight the fact that peer review is not an untouchable, unalterable feature of science—and they also highlight that not all changes to current peer review systems would be positives for the scientific community. As scientists consider what they want out of peer review at a moment of intense upheaval for the US scientific community, I suggest that peer review’s history points to two important questions: First, what is peer review for, and second, to whom is peer review accountable?



THE PAST AND THE FUTURE OF PEER REVIEW

Understanding how peer review developed and why it became considered the key to scientific credibility is not merely about explaining the inner workings of the scientific community. Peer review is central to how scientists present their work to stakeholders outside science, and the conception of peer review as a stamp of scientific authenticity shapes stakeholders’ understanding of how science functions. The idea that peer review is supposed to bestow the status of “actual science” is also central to why many observers believe that it is currently failing in its duties. Recent scandals and studies have highlighted that many scientists have been subjected to unhelpful and personal comments from their referees. In 2015, to cite one notorious example, two female scientists writing about publishing patterns of male and female postdocs received a referee report from PLOS ONE saying the paper needed at least one male collaborator to prevent the analysis from “drifting too far away from empirical evidence.”18 A recent study of “unprofessional” refereeing quotes reviewer comments that include “What the authors have done is an insult to science,” “This paper is, simply, manure,” and a declaration that the reviewer did not read the manuscript because “the author’s last name sounds Spanish.”19 On the lighter side, there are several social media accounts dedicated to lambasting “Reviewer 2” (editors usually label the most critical report as the second one) for sins ranging from not reading the paper in question to suggesting nonsensical or contradictory revisions.20

The cases above could be dismissed as a few bad actors mucking up a basically good system. But any search of literature on peer review will turn up dozens of articles arguing that the process is not working the way that it’s supposed to on a systemic level. Critics have argued that peer review is failing at the task of detecting flawed or fraudulent research,21 that women and underrepresented minorities are more likely to receive unfavorable referee reports than their colleagues,22 and that current peer review procedures suppress innovative research.23 All of those arguments speak to a particular vision of what peer review is supposed to do for science—a vision that, as this book shows, is far younger than many observers realize.

I opened this book with a story about my own experience not because I think that experience was unusual but to acknowledge something important: For academics, peer review can’t help but be a personal topic. Our careers quite literally hang on the outcomes of peer review processes, and unsurprisingly, given the stakes, we tend to have complex beliefs and feelings about the institution. The referees on my own work have been largely generous, thoughtful, and constructive—the referees for this book were especially excellent—but as we saw above, many researchers have tales of referees who don’t fit that description. Whenever I tell fellow scholars what I’m writing about, they nearly always ask how I think we could “fix” the peer review system—by which they generally mean weed out unprofessional reviews, ensure fairness to researchers from all kinds of backgrounds and institutions, reward risk-taking without approving sloppy or crackpot work, and preferably make sure the whole process doesn’t slow down the process of applying for a grant or submitting to a journal. Unfortunately, studying the history of peer review has not given me an easy answer to that question.

This book will cover more than two centuries of history at institutions ranging from the Académie des Sciences in Paris to the US Office of Management and Budget, with a cast of characters that includes a tongue-tied Victorian physicist (George Gabriel Stokes), a publicity-seeking US senator (William Proxmire), and the exhausted 1950s editorial board of the journal Science. It is a work of historical scholarship that focuses on how we got to where we are, not what might be wrong in the present or where we should go in the future. But I am conscious that I am writing about the history of a process that still exists, and one that determines the career trajectory of millions of researchers. I am also aware that as I type this, many of the systems whose development I chronicle in this book are being dismantled by the current US presidential administration. My hope is that this book will help researchers in every field rethink some widely held assumptions about peer review—not with an eye toward getting rid of a process that I think has significant merit but with the goal of really considering what we want from peer review and why at a moment that seems increasingly crucial for the future of US science.

Our modern system of peer review was not handed down from on high one day during the Scientific Revolution. It developed slowly and somewhat haphazardly, has transformed significantly over time, and has been shaped by the concerns of a variety of stakeholders both within and outside of science. The more scholars consider how peer review has changed in the past, the more it becomes possible to imagine its different potential futures—both the ones we might desire and the ones we would like to avoid.
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