








  THE SCIENTIFIC JOURNAL: Institutional Mechanics and the Distortion of Knowledge Production

  The Yongle Dadian Collection




THE SCIENTIFIC JOURNAL: Institutional Mechanics and the Distortion of Knowledge Production

Yongle Dadian Collection Adrián A. Davín March 2026 — v1.0

The Yongle Dadian Collection explores topics of personal interest to the curator. These essays have been generated via an automated pipeline with heavy reliance on different LLMs, then curated for quality. The content is AI-generated and the curator cannot guarantee the accuracy of all the information provided. Treat these essays as an informed starting point.






THE SCIENTIFIC JOURNAL

The global market for scholarly publishing operates as a highly extractive oligopoly, converting public research into private profit through institutional monopolies over knowledge dissemination.


The Original Mechanism

In March 1665, Henry Oldenburg, Secretary of London’s Royal Society, published the inaugural issue of Philosophical Transactions. He was not a publisher by trade. Oldenburg had been a diplomat and linguist, fluent in multiple languages with extensive networks across continental Europe. What he recognized was an acute structural problem: the scientific community had no formalized mechanism to communicate discoveries beyond the confines of private letters and monthly meetings.

Prior to the late seventeenth century, natural philosophers communicated through private correspondence, literary essays, monographs, and public demonstrations. This decentralized, informal network was inherently inefficient. A significant discovery made in Oxford might never reach researchers in Paris or Amsterdam. Priority disputes erupted frequently because there was no authoritative record of when a discovery was made. Results could not be reliably replicated when crucial experimental details appeared only in personal letters or remained secret to protect commercial advantage.

The Royal Society itself, founded on November 28, 1660, following a lecture by Christopher Wren at Gresham College, had gathered the leading empiricists of the era—Robert Boyle, Robert Hooke, and later Isaac Newton—but their weekly gatherings in London could not serve a global intellectual community. The Society’s members, a loose alliance of academics, physicians, and aristocrats committed to empirical observation, needed a mechanism to distribute findings beyond the physical confines of their meetings.

Oldenburg saw the opportunity to monetize a solution. He established Philosophical Transactions as his personal entrepreneurial venture, not an official organ of the Society. He solicited manuscripts from abroad, translated foreign correspondence from the continent, curated experimental accounts submitted to the Society, and sold the monthly publication for one shilling per issue. Crucially, his own network—years of diplomatic service and polyglot correspondence—became the journal’s infrastructure. He was not merely editor but the actual distribution system, maintaining relationships with booksellers and scholars across Europe.

This was an economically risky enterprise. Oldenburg heavily subsidized the journal from his own modest income, often operating at loss. He was briefly imprisoned during the Anglo-Dutch War under suspicion of treason due to his voluminous foreign correspondence with enemy nations. His papers were seized and examined for seditious content. Later editors faced similar hardships; Hans Sloane spent approximately £1,500 of his own money on production over two decades—an extraordinary sum in the eighteenth century, equivalent to several years’ salary for a skilled craftsman. The journal persisted only because powerful patrons like Sloane believed in its epistemological importance and were willing to absorb costs.

Yet Oldenburg’s creation institutionalized four functions that remain the absolute bedrock of scientific publishing today. Registration: manuscripts bore a submission date, officially establishing priority of discovery before the work was printed. When Robert Boyle discovered the law of gas pressure and volume, establishing the priority date prevented later researchers from claiming independent discovery. Certification: Oldenburg assessed validity through his network of natural philosophers, evaluating claims against what was already known. A submission describing a perpetual motion machine could be rejected not through formal review but through Oldenburg’s knowledge that it violated already-established principles. Dissemination: printed issues were distributed across the continent to interested readers. Where a manuscript might reach one or two colleagues in private circulation, Philosophical Transactions reached hundreds. Archiving: bound volumes created a permanent historical record. Future researchers could consult the original 1665 publication, verify priority, and build on prior findings with confidence they were working from the authoritative version.

These four mechanisms did not emerge from theory. They solved concrete logistical problems: how to prevent priority disputes when multiple researchers might independently make identical discoveries, distinguish valid from invalid claims without the resources for formal testing, reach a scattered intellectual community without waiting for personal correspondence, and preserve findings for future reference in a world without electronic storage. By providing a single, dated, curated, distributed, permanent record, Oldenburg created the infrastructure that made cumulative science possible.

By 1752, the Royal Society officially assumed publication of Philosophical Transactions, dedicating it exclusively to research papers presented at their meetings. In 1886, as scientific specialization deepened, the journal split into Philosophical Transactions A (physical and mathematical sciences) and Philosophical Transactions B (biological sciences). The core functions remained unchanged. What altered was scope and structure, adapting to accommodate an exponentially growing knowledge base.



The Weaponization of Peer Review

A myth persists that modern peer review—the systematic external refereeing of manuscripts—emerged simultaneously with the scientific journal in the 1660s. This origin story, widely disseminated in academic literature and repeated in countless journal editorials, is entirely false. For the first two centuries of scientific publishing, external review was rare, ad hoc, and profoundly subjective. Oldenburg himself made publication decisions based on his personal assessment and the reputations of his correspondents. There was no formal mechanism by which a manuscript passed through multiple independent experts before printing.

Editors of the eighteenth and nineteenth centuries published work based on their own judgment, the reputation of the author, or informal consultation with colleagues they personally trusted. A prominent natural philosopher’s submission would likely be accepted; an unknown amateur’s proposal would likely be rejected, regardless of merit. This was not corruption but simple information asymmetry. The editor could trust their own judgment and the judgment of colleagues they had personally worked with. They could not systematically evaluate every submission.

Well into the twentieth century, groundbreaking work bypassed external review entirely. When James Watson and Francis Crick submitted their DNA structure paper to Nature in 1953, the editor, John Maddox, published it without seeking external referees. The structure was so elegant, so logically consistent with existing crystallographic data, that its correctness was deemed self-evident to anyone with expertise. External validation was unnecessary. The paper itself was the referees’ report.

Formal refereeing emerged as a bureaucratic convenience, not an epistemological requirement. In 1831, William Whewell proposed that papers submitted to the Royal Society should be evaluated by two independent fellows providing written reports. The Lancet, founded in 1823, gradually adopted editorial assessment processes to filter unsound medical claims. But through most of the nineteenth century, external refereeing remained optional. A journal could eschew the system entirely without damaging its reputation.

The transformation of peer review into a mandatory, unquestionable gold standard occurred in the mid-twentieth century, driven by the geopolitics of the Cold War and the explosion of state-funded research. Between 1948 and 1953, federal spending on scientific research in the United States increased by a factor of twenty-five. This unprecedented influx of taxpayer money produced an exponential growth in the number of practicing scientists and published papers, completely overwhelming the editorial infrastructure. The journal Science, which handled all reviews internally until the 1950s, was forced to outsource evaluations to external experts. Nature did not mandate external refereeing until 1973.

The true catalyst was political. By the mid-1970s, the U.S. National Science Foundation faced severe public scrutiny. Senator William Proxmire launched his “Golden Fleece Award,” publicly mocking NSF-funded research on bizarre-sounding topics. Congressmen John Conlan and Robert Bauman attacked the NSF as an unaccountable “old boys’ club,” accusing scientists of wasting taxpayer funds on frivolous research with no public oversight. This was an existential threat. The scientific community depended on federal funding. Without congressional support, their institutions would collapse.

In response, the scientific community made a strategic rhetorical move. They replaced the administrative term “refereeing” with the more exclusive term “peer review,” arguing before Congress that only highly specialized experts possessed the requisite knowledge to evaluate scientific merit. By invoking “peers”—a term suggesting equality and mutual respect—scientists reframed the evaluation process as a matter of professional judgment, not bureaucratic oversight. Only fellow experts could judge experts. To allow politicians or laypeople to make funding decisions would corrupt science itself. This semantic shift was profoundly successful. It preserved scientific autonomy while elevating peer review to sacrosanct status. Peer review became inseparable from scientific integrity itself.

By the late 1970s, any journal lacking systematic peer review was viewed as inherently unreliable. The prestige of peer review had been successfully weaponized. International journals conformed to maintain legitimacy. The Lancet, which as late as 1989 regarded reviewers merely as advisers and maintained final editorial authority, was compelled to implement formal, binding peer review to retain American authorship and readership. American journals had set the standard. Global journals had to conform.

Peer review transformed from an editorial convenience into an indispensable institutional pillar, inseparable from the scientific method itself. Yet today, the system buckles under its own weight. The requirement for universal peer review, paired with over five million academic papers published annually, relies entirely on volunteer labor. Manuscripts languish for months on editorial desks. Anonymity, intended to protect reviewers, has occasionally shielded fraud. In 2013, Springer Nature uncovered massive cartels of fraudulent peer reviews coordinated through fake IP addresses, leading to sweeping retractions. The publishing industry now tests novel methodologies including open peer review, where reviewer identities and reports are published alongside manuscripts, and post-publication collaborative review.



## The Economics of Knowledge Enclosure

As post-World War II scientific research exploded, the infrastructure required to publish and distribute findings vastly outgrew the capacities of non-profit learned societies and university presses. The Royal Society remained the publisher of Philosophical Transactions, but the sheer number of new journals needed to accommodate physics, chemistry, biology, and emerging specialties exceeded what academic institutions could manage. This vacuum was filled by commercial entities, fundamentally altering the economic model of knowledge dissemination.

Robert Maxwell, founder of Pergamon Press, understood that scientific publishing operated under economics unlike ordinary trade. He called it a “perpetual financing machine.” The mechanism was simple and ruthless. Scientists provided their highly specialized labor—writing manuscripts and conducting peer review—entirely for free, subsidized by government grants and university salaries. Publishers paid nothing for the intellectual content. They acquired copyrights to these works for nothing, essentially privatizing publicly funded intellectual property created with taxpayer money. The researcher received no revenue share, no royalties. Academic libraries faced inelastic demand. Because every scientific journal article represents a unique, non-substitutable discovery, libraries could not simply replace expensive subscriptions with cheaper alternatives. A chemist’s paper on a novel compound exists nowhere else. A library cannot substitute a cheaper journal or book for access to this discovery. They must pay or lose access.

Between 1959 and 1965, Maxwell expanded Pergamon Press from forty titles to one hundred fifty, targeting highly specialized emerging disciplines. Rather than publishing broad, general journals with hundreds of subscribers, Maxwell sought niche journals in narrow specialties where he could capture the entire market. Organic chemistry, nuclear physics, specialty mathematics—these were small communities with high subscription budgets and few alternatives. He competed not on price, but on author prestige, lavish hospitality at editorial conferences, and editorial speed. Researchers preferred publishing in journals that accepted their work quickly and promoted it actively. By establishing thousands of niche monopolies in specialized fields, Maxwell realized he could raise subscription prices exponentially without losing customers. Academic libraries were captive markets. Faculty in the chemistry department demanded access to Maxwell’s specialized journals, and the library administrator could not refuse without enraging faculty. Maxwell had engineered a situation where the customer—the library—could not easily substitute away.

In 1991, Maxwell sold Pergamon and its four hundred titles to Reed Elsevier for $447 million. This transaction accelerated industry-wide consolidation. Through aggressive mergers and acquisitions, the academic publishing landscape coalesced into an oligopoly dominated by five corporations: Elsevier, Springer Nature, Wiley, Taylor & Francis, and Sage Publications. A bibliometric analysis of 45 million documents indexed in Web of Science between 1973 and 2013 revealed the staggering scale of this consolidation. In 1973, these five publishers controlled just twenty percent of the journal market. By 2013, they controlled more than fifty percent of all scholarly articles published globally. In social sciences and psychology, the concentration reached seventy percent.

The transition to the digital era in the 1990s supercharged this dominance. Digitization reduced variable costs—printing, physical distribution, postage—to near zero, yet allowed the Big Five to leverage massive economies of scale. Digital journals became non-rival goods. Publishers extracted profit margins approaching forty percent, rivaling the most lucrative technology monopolies.

Publishers capitalized on digital infrastructure through what became known as the Big Deal: bundling high-demand prestigious journals with thousands of lower-profile titles in multi-year contracts. A library wanted to subscribe to Nature, Science, and Cell—the three most prestigious journals. Elsevier, Springer, or Wiley would offer a “complete bundle”: Nature plus 500 other journals for a single negotiated price. The price was typically higher than the prestigious journals alone would cost, but lower than subscribing to all 500 individually. Critically, the bundle was take-it-or-leave-it. A library could not cherry-pick. They subscribed to Nature and 499 journals they didn’t want, or they had access to none of them.

Libraries lost the ability to subscribe to individual journals. Their budgets were exhausted by expansive bundles, leaving no capital for independent or society-run journals. The University of Illinois, attempting to balance its budget, faced a choice: maintain the Big Deal bundle or cancel everything. Canceling meant faculty lost access to thousands of journals, including the prestigious titles they needed. Maintaining the bundle exhausted the entire acquisitions budget, leaving nothing for books, for independent journals, for database subscriptions to other vendors. This strategic packaging created an entry barrier against new competitors. A new, independent publisher could never compete because libraries’ budgets were already consumed by the Big Deals.

This systematic extraction precipitated the Serials Crisis of the 1990s. Subscription costs for academic journals rose three hundred percent above inflation starting in 1986, while library budgets remained stagnant. A single subscription to a high-impact journal that cost $200 in 1980 cost $800 in 1995 and $2,000 by 2000. University librarians faced an impossible choice: maintain current subscriptions at unsustainable cost or cancel titles and leave faculty without access. Most chose cancellation. The University of California system, one of the world’s most prestigious research universities, began systematically canceling major journal subscriptions. Other institutions followed. The result: researchers at underfunded universities and in developing nations lost access to essential literature. An independent biologist in Argentina could not afford subscriptions. A medical student in Nigeria could not access current clinical research. Knowledge became cordoned off by ability to pay.



The Control of Newsworthiness

The tension between rapid knowledge dissemination and commercial journal interests crystallized in the Ingelfinger Rule, established in 1969 by Franz Ingelfinger, editor of the New England Journal of Medicine. The rule was uncompromising: the journal would flatly reject any manuscript whose findings had been previously published, distributed, or released to media in any form. The prohibition covered everything from informal blog posts to media interviews. A researcher who discussed her unpublished findings at a conference violated the rule. A physician who spoke to a journalist about preliminary results violated the rule.

Ingelfinger discovered that two free medical publications had reported details of a paper before its official publication in his subscription-based, peer-reviewed journal. He believed this early reporting “demolished” the paper’s newsworthiness and, by extension, the commercial profitability and prestige of his journal. The rationale seemed reasonable: if the media had already reported a finding, why would readers subscribe to the journal to read the full scientific account? The embargo protected the journal’s monopoly on scientific “newsworthiness,” ensuring that global media outlets continuously drove traffic and prestige back to NEJM’s brand. Journalists knew that to access the full scientific details, they needed NEJM’s content. NEJM maintained control over how medical discoveries entered the public consciousness.

Defenders of the rule, including later editors Marcia Angell and Jerome Kassirer, argued it was a necessary safeguard for public health. By embargoing findings until they passed rigorous peer review, the rule allegedly prevented sensationalized, inaccurate, or biased medical claims from misleading the public. They pointed to modern scandals—fraudulent cold fusion claims, the Theranos blood-testing debacle—as evidence that unvetted science requires gatekeeping.

But critics identified the true motivation: protection of the journal’s revenue stream. The Ingelfinger Rule faced existential threat from the internet. In 1991, physicists circumvented traditional journal embargoes by establishing arXiv, a digital repository for preprints posted prior to formal peer review. The biomedical field resisted for decades, citing the Ingelfinger doctrine and fears of unvetted clinical data. But the landscape shifted with the launch of medRxiv in 2019.

The COVID-19 pandemic delivered the final blow. The acute urgency of a global health crisis necessitated immediate sharing of genomic data, epidemiological models, and clinical trial results. In January 2020, Chinese researchers released the SARS-CoV-2 genome sequence on bioRxiv, a preprint server, within weeks of identifying the virus. This sequence enabled research worldwide before any peer-reviewed publication existed. Epidemiological models predicting exponential growth appeared on medRxiv, influencing policy decisions in real time. Clinical trials began reporting results on preprint servers. The Ingelfinger embargo would have required waiting months for peer review while a pandemic spread. Preprint servers became indispensable tools for rapid scientific communication. Journals could not compete with preprints’ speed.

Many high-impact journals, including former Ingelfinger stalwarts like NEJM and The Lancet, were forced to officially loosen their policies, permitting authors to post manuscripts to preprint servers prior to formal submission. The journals had no choice. Researchers simply would not wait. The restriction became unenforceable.



The Metrics Trap

The stranglehold of commercial publishers is sustained not solely by copyright law, but by their control over academic prestige. The reward structure of academia created a perverse incentive: scientists willingly surrender copyrights and provide free labor because career advancement, funding, and institutional survival depend entirely on publishing in prestigious journals. A researcher with a brilliant but obscure finding, published in an open-access journal that nobody reads, advances less in their career than a researcher with a mediocre finding published in a prestigious commercial journal. The venue matters more than the content. Publishers exploited this by making certain venues prestigious and expensive.

The primary currency of this prestige economy is the Journal Impact Factor.

Eugene Garfield and Irving Sher created the JIF at the Institute for Scientific Information in the mid-1950s, implementing it in the 1960s. Its original purpose was purely administrative: helping university librarians decide which journals merited their limited subscription budgets, and helping ISI select journals to index in the newly created Science Citation Index.

Garfield recognized that volume-based rankings would unfairly favor massive journals over smaller, high-quality review journals. To normalize, he created a simple mathematical ratio: the total number of citations received in the current year to articles published in the previous two years, divided by the total number of citable items published during that same window. This produced an aggregate measure of a journal’s citation influence, not a measure of individual paper quality.

From its inception, Garfield explicitly warned against using the JIF to evaluate individual researchers or the scientific quality of specific articles. He emphasized that the JIF measured a journal’s aggregate influence, not scientific validity. Crucially, citations follow a highly skewed Pareto distribution: a very small number of highly cited papers generate the vast majority of a journal’s citations. The JIF therefore does not reflect the median citation rate or intrinsic value of the average article within it.

Despite these warnings, the JIF mutated into the ultimate proxy for academic success and institutional ranking. A meta-analysis of review, promotion, and tenure documents from research-intensive universities across the United States and Canada revealed that forty percent explicitly mandate or mention the JIF in formal faculty evaluation guidelines. Sixty-three percent erroneously associate the JIF with intrinsic research quality. Twenty percent explicitly link it to prestige and status.

When flawed quantitative metrics dominate hiring, promotion, and grant allocation, the ecosystem inevitably falls victim to Goodhart’s Law: “when a measure becomes a target, it ceases to be a good measure.” The pressure to “publish or perish” severely distorts knowledge production. A researcher working on a slow, methodical replication study that confirms prior findings is “unproductive.” A researcher publishing five papers simultaneously from one dataset, each representing a different statistical slice, appears “productive.” The metric incentivizes volume over validity. Researchers are incentivized to prioritize novelty and sensationalism over rigorous, replicable, foundational science simply to secure placement in high-JIF journals. The researcher who publishes a finding showing no effect is less likely to advance their career than the researcher who publishes an exaggerated effect. The metric-driven system selected for exactly the behaviors that degrade science.

This misalignment has birthed a spectrum of questionable practices. Salami slicing—artificially fracturing a single comprehensive study into “least publishable units” to maximize publication count. A researcher with one large dataset examining five related phenomena publishes five papers instead of one. Each paper meets publication standards individually, but the practice inflates the researcher’s apparent productivity. The résumé lists five publications where one would be honest. P-hacking and publication bias—researchers manipulate statistical parameters to achieve artificial significance while journals systematically refuse negative or null results, creating false consensus on ineffective treatments. A researcher tests ten different statistical models on the same data and reports only the one that achieves p-less-than-0.05, a practice known as p-hacking. Journals refuse to publish negative results—a study showing a treatment does not work—while publishing positive results. This selection bias skews the published literature toward false positives. Citation cartels—editors coerce authors into citing previous journal papers to inflate the JIF, while networks of authors form cartels to cross-cite each other, manipulating personal h-indices. An editor conditions acceptance on citing five additional papers from their journal, artificially inflating the journal’s citation count. The rise of predatory publishing—capitalizing on researchers’ desperate need to publish for career survival, thousands of fraudulent journals charge exorbitant Article Processing Charges while providing zero peer review or oversight. These entities operate like academic vanity presses, accepting virtually any submission provided the author pays. By 2025, the Cabell’s Predatory Reports database tracked over 18,000 such fraudulent titles. Researchers publish work they know is weak simply to pad their CV.

To combat this degradation, post-publication peer review platforms like PubPeer and Retraction Watch allow independent scientists to flag image duplication, statistical fraud, and plagiarism, forcing investigations and retractions. The platforms operate outside the formal publishing system. A researcher notices that two figures in a published paper contain identical bacterial colonies, impossible if the experiments were independent. The researcher posts this observation on PubPeer. Other specialists examine the claim. If consensus forms that fraud occurred, the journal’s attention is forced. Retractions follow. Yet the sheer volume of output makes policing a Sisyphean task. With over five million papers published annually, detecting fraud through post-publication review is reactive and incomplete. The fraudulent paper has already influenced research directions and entered the literature. By the time fraud is detected and retracted, it has already caused damage.



The Open Access Revolt

The combination of the Serials Crisis, the forty percent profit margins of the Big Five oligopoly, and the ethical imperative to disseminate publicly funded research freely sparked the Open Access movement. Researchers and librarians recognized a fundamental injustice. Taxpayers funded the research through government grants. Scientists performed the work. Yet access to the results was restricted by commercial paywalls. A practicing physician in rural Kenya could not access cutting-edge clinical research without institutional affiliation. A researcher in India, despite innovative work, could not read the papers upon which her own research built.

The philosophical foundation was solidified through three manifestos: the Budapest Open Access Initiative in 2002, the Bethesda Statement in 2003, and the Berlin Declaration in 2003. Budapest, organized by the Open Society Institute, formally defined OA as free availability of peer-reviewed research on the public internet, granting users the irrevocable right to read, download, copy, distribute, and print articles without financial, legal, or technical barriers. The definition was radical. It was not merely about removing subscription fees. It was about removing legal and technical barriers. Users should be able to download entire journals, run text-mining analyses, create derivative works. The research belonged to humanity, not to corporations.

Practical implementation fractured into distinct models, each with different incentive structures. Green OA allows authors to self-archive peer-reviewed manuscripts in institutional or disciplinary repositories like arXiv or PubMed Central, providing free access but often requiring authors to wait through publisher-mandated embargoes of six to twenty-four months. The embargo protects the publisher’s subscription revenue. The paper is freely available eventually, but not immediately. Gold OA makes the final published version immediately freely available on the journal website, funded by Article Processing Charges paid by authors or institutions. This eliminates paywalls for readers but creates massive equity barriers for researchers in the Global South unable to afford APCs. A journal might charge $2,000 to $5,000 per article. A researcher in Nigeria, even brilliant, cannot afford to publish her discoveries. The burden shifted from readers to writers. Diamond OA makes articles completely free for readers and authors, with no APCs charged, funded collectively by university presses, library consortia, or philanthropic grants. This maximizes equity but struggles with long-term financial sustainability. Without revenue from subscriptions or APCs, how are editors paid? How are servers maintained? The model is morally pure but economically fragile.

While Gold OA successfully removed reader paywalls, it inadvertently created a new devastating inequity. Commercial publishers readily adopted the Gold model by charging APCs exceeding thousands of dollars per article. Elsevier and Springer published high-quality journals and began offering Gold OA options, but at prohibitive cost. The “pay-to-publish” model substituted a barrier to access with a barrier to participation, discriminating against researchers from developing nations. An American researcher at a well-funded university can easily publish in Gold OA journals. An equally brilliant researcher in Argentina or India, lacking institutional funding for APCs, cannot. The solution to inequality recreated inequality in a new form.

To force rapid global transition to universal OA, a consortium of powerful European research funding organizations launched cOAlition S and Plan S in 2018. The consortium included the European Commission, the European Research Council, and national funding agencies from the Netherlands, France, Italy, and others. These were not marginal voices. They controlled billions in research funding. Plan S mandated that by 2021, all publications from publicly funded research must be published in compliant Open Access journals immediately, without embargo periods. It was an ultimatum to publishers: make your journals open access or lose access to European research funding.

The Rights Retention Strategy empowered authors to retain copyright over their work under a Creative Commons license, rather than transferring it to publishers. This was radical. It reversed the direction of copyright flow. Previously, authors surrendered all rights to publishers. Now authors would retain rights automatically, preventing publishers from claiming monopoly control.

National university consortia negotiated Transformative Agreements or Publish and Read deals, leveraging their collective purchasing power. Germany’s Projekt DEAL negotiated on behalf of every German university simultaneously. Rather than signing individual subscriptions, they negotiated nationally. The 2019 Wiley agreement and 2020 Springer Nature agreement allowed German researchers to read paywalled content and publish their own work as open access without facing individual APCs. Germany paid a lump sum, and the system became both readable and publishable without additional barriers. The publisher retained some revenue, but the model shifted from per-article charges to institution-wide licensing.

Plan S faced significant pushback. Traditional society publishers argued that capped APCs threatened survival. Some funding bodies like the European Research Council withdrew support, citing that bans on “hybrid” journals disadvantaged early-career researchers who relied on prestigious venues for tenure. Recognizing that the APC-driven Gold model perpetuates inequity, cOAlition S and UNESCO increasingly pivot toward supporting Diamond Open Access infrastructures, attempting to return control of publishing to community-led, academic-owned frameworks.

In 2011, Kazakhstani researcher Alexandra Elbakyan launched Sci-Hub, a shadow library systematically bypassing publisher paywalls. The mechanism was elegantly simple: Sci-Hub collected institutional login credentials leaked by researchers around the world, then used those credentials to access journals through institutional proxies. When a user requested a paper, Sci-Hub used the proxies to download it from the publisher’s server, then cached it on Sci-Hub’s servers for future access. The paper was pirated, but the cost to maintain was negligible. By 2022, Sci-Hub housed over eighty-eight million files, providing illicit but immediate access to nearly the entirety of the paywalled scholarly record. A researcher could search Sci-Hub and retrieve a paper in seconds, for free.

Despite facing numerous copyright lawsuits from Elsevier, resulting in seizure of domain names and court-ordered ISP blockades in countries like India, the platform remains extensively utilized globally. Elsevier sued Elbakyan in the United States and won a $15 million judgment, but Elbakyan ignored it and continued operating from countries beyond U.S. jurisdiction. The more Elsevier litigated, the more famous Sci-Hub became. Domain seizures resulted in the emergence of dozens of mirror sites. ISP blockades in India drove traffic to alternative URLs.

Sci-Hub represents unprecedented disruption to the institutional mechanics of science. Its immense popularity underscores a fundamental moral failure: when the legal infrastructure of knowledge dissemination severely restricts the ability of scientists—particularly clinicians and researchers in resource-limited settings—to access life-saving research, the academic community will tacitly endorse piracy to fulfill the epistemological mandate of science.



The Unraveling of the Prestige Economy

The ultimate barrier to equitable, efficient publishing is the absolute reliance on the Journal Impact Factor for academic evaluation. As long as hiring committees and funding bodies equate high-JIF publication with excellence, commercial publishers retain their grip on the market. Tenure committees at universities explicitly state that candidates should have published in high-impact journals. Funding agencies rank grant proposals partly on the applicant’s track record of high-JIF publications. This creates a powerful incentive loop: researchers pursue high-JIF publication, libraries must subscribe to maintain faculty competitiveness, publishers raise prices because demand is inelastic, the prestige of high-JIF journals increases, and the incentive loop reinforces itself.

Yet this system is beginning to crack.

In 2012, the San Francisco Declaration on Research Assessment explicitly calls for eliminating journal-based metrics in funding, appointment, and promotion decisions. DORA argues that research must be assessed on intrinsic merit rather than publication venue. The logic is straightforward: a weak paper in a high-impact journal is still weak. A brilliant paper in an obscure open-access journal is still brilliant. The quality of work should be evaluated independently of where it appears. By 2025, DORA had secured over 25,000 signatories including research institutions, funding agencies, and scholarly societies, and partnered with the Coalition for Advancing Research Assessment to implement practical, binding frameworks for responsible research assessment at universities worldwide.

These frameworks recognize data curation, mentorship, open code, and societal impact alongside traditional peer-reviewed articles. A researcher who curates a dataset used by thousands of others contributes more to science than a researcher with ten low-impact publications. A researcher who mentors early-career scientists contributes to the next generation. A researcher who releases open-source code advances their field. These contributions are now formally recognized in evaluation frameworks, not penalized as distractions from “real” research.

Even Clarivate, the current proprietor of the JIF, has been forced to adapt. Beginning in 2025, citations to and from retracted articles no longer contribute to JIF calculation, a modest corrective against citation cartels yet failing to address the fundamental flaw of using journal-level metrics for individual researcher evaluation.

Perhaps the most consequential blow has come from state-level policy intervention. In the 1990s, China intentionally adopted a research evaluation system strictly tied to the Science Citation Index and JIF, offering lucrative cash bonuses for publications in high-impact Western journals. The incentive was explicit and financial: publish in Nature, Science, or Cell and receive substantial bonus payments in addition to salary. This strategy propelled China to the forefront of global research volume. By 2024, China officially overtook the United States in the Nature Index, becoming the world’s leading contributor to elite natural science journals. China had “gamed” the prestige economy more aggressively than any other nation.

But recognizing that metric-driven approaches fostered superficial research and rampant misconduct, the Chinese Ministry of Science and Technology and Ministry of Education initiated radical reform in 2020. Academic officials observed that the bonus system incentivized researchers to pursue flashy, high-impact publications while neglecting fundamental science. Researchers chased novelty and sensationalism. The state directive strictly prohibited “SCI-supremacy” and dismantled the “four only” approach, evaluating researchers solely by papers, titles, diplomas, and awards. Officials explicitly stated that this metric-obsessed evaluation had become counterproductive to actual scientific progress.

Under the new 2020-2025 framework, Chinese researchers are evaluated based on a limited number of “representative works”—typically no more than five per year—assessed purely on originality, scientific value, and societal impact, rather than publication counts or JIF rankings. Crucially, at least one-third of representative works must be published in domestic Chinese journals. This mandate actively repatriates knowledge production, elevates quality of local platforms, and diminishes the hegemony of Western commercial publishers.

Simultaneously, the academic labor force is beginning to organize and strike against the oligopoly. Frustration over exorbitant APCs, stagnant editorial infrastructure, and the prioritization of volume over quality has triggered waves of mass resignations from editorial boards.

In late 2024, all but one member of the editorial board of the Journal of Human Evolution resigned en masse. The editors issued scathing statements citing Elsevier’s systematic erosion of infrastructure. The publisher eliminated copy editors who had ensured proper terminology, consistent usage, and grammatical correctness. Elsevier unilaterally integrated AI formatting tools that introduced severe scientific errors—misidentifying species names, reversing genus-species designations, corrupting nomenclature in ways that changed biological meaning. The editors found their work denigrated: Elsevier believed that a global journal no longer required human attention to language. Copy editing was treated as an expense to eliminate, not an investment in clarity.

The editors faced a choice: accept degradation of their journal or resign and launch an alternative. They chose to resign. Within months, they had established Evolutionary Anthropology, a Diamond OA journal operating under non-profit governance with community-controlled editors. They moved their journal off Elsevier’s platform entirely.

Similar mass resignations have occurred across mathematics (journals like Algebra Universalis and Archivum Mathematicum), biogeography, linguistics (Lingua), and medicine. Many defecting boards subsequently launched rival, non-profit Diamond OA journals. These labor strikes highlight the fragile foundation of the commercial model. Editors provide the intellectual labor of selecting papers, soliciting reviewers, managing the peer review process, and ensuring quality. If editors withdraw this labor and launch competing journals, the commercial publisher loses the journal’s prestige and talent. The commercial model collapses entirely if the scientific community recognizes its leverage and withdraws free editorial labor.



The Institutional Contradiction

Henry Oldenburg established the essential functions of registration, certification, dissemination, and archiving that made cumulative science possible. These functions solved real problems and enabled scientific progress. The integration of these epistemological functions into commercial capital streams during the twentieth century—spearheaded by Robert Maxwell’s aggressive enclosure strategies—transformed scientific publishing from a public good into an extractive oligopoly. The same functions that enabled science now extracted profit from publicly funded research.

The institutionalization of peer review during the Cold War, coupled with the weaponization of Eugene Garfield’s Journal Impact Factor, created a rigid prestige economy. This metric-driven system trapped academic libraries in predatory bundles and forced researchers into a toxic “publish or perish” paradigm incentivizing salami slicing, p-hacking, and systemic fraud over rigorous discovery. The prestige economy persisted because individual researchers had rational incentives to participate—publishing in high-JIF journals advanced their careers. But these individual incentives created collective irrationality. The system selected for sensationalism over truth, novelty over rigor, volume over depth.

Yet the paradigm fractures under its own contradictions. The Open Access movement, catalyzed by the Serials Crisis and formalized by the Budapest Declaration, has irreversibly altered dissemination trajectories. While commercial publishers attempted to co-opt this transition through exorbitant Article Processing Charges, initiatives like Plan S, the rise of Diamond Open Access infrastructures, and Sci-Hub’s disruptive reality demonstrate an unquenchable drive toward barrier-free accessibility. Researchers continue sharing papers through Sci-Hub because the legal infrastructure of knowledge dissemination severely restricts access. When the mechanism fails to serve its original purpose—disseminating knowledge—alternative mechanisms emerge.

Sweeping institutional reforms—from DORA guidelines to China’s decisive geopolitical pivot away from SCI metrics—signal the beginning of the end for the metric-driven prestige economy. The scientific community is slowly recognizing that optimizing for the wrong metric optimizes against good science. For the scientific enterprise to effectively address complex global challenges—pandemic disease, climate change, sustainable energy—it must recalibrate its incentive structures. The future of the scientific journal lies not in commercial enclosure, media embargoes, or metric gaming, but in transparent, rigorous, completely open dissemination of natural knowledge. Oldenburg’s original vision, pursued without the distortions of commercial profit, is at last becoming technically possible.
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