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1   |   Introduction

Artificial intelligence (AI) is increasingly integrated into scien-
tific work. Large language models (LLMs) like Grok, ChatGPT, 
Claude, DeepSeek, and Gemini can summarise literature, sug-
gest hypotheses, revise manuscripts, and even assist with peer 
review (Mishra et al. 2024). These systems rely on access to vast 
corpora of scientific literature and other human-generated data 
to identify patterns, maintain context, and generate content. 
However, there are growing concerns about the accuracy of 
AI-generated content and LLM's poor performance in scientific 
research and reasoning (McCoy et  al.  2025; Kalai et  al.  2025; 
Thomas et  al.  2026). Like human researchers or clinicians, 
LLMs must “read” broadly and deeply to learn. Yet, unlike hu-
mans with institutional or library subscriptions to full-text ar-
ticles, AI systems face a critical and often overlooked barrier: 
paywall.

2   |   Paywalls Restrict AI Access to Scientific 
Knowledge

A paywall is a digital barrier set by a publisher that blocks full-
text journal articles unless a subscription or payment is made. 
The proportion of paywalled literature has gradually declined 
with the expansion of open-access publishing. However, re-
cent reports (2024–2025) estimate that approximately 50% of 
scholarly articles remain behind paywalls, and the growth of 
open access appears to have plateaued in recent years (Delta 
Think  2025). In biomedicine, PubMed currently indexes over 
39 million biomedical research articles, of which only about 14 
million were open-access as of March 2026 (PubMed 2026; Free 
Full Text[sb] - Search Results - PubMed 2026). This suggests that 

64% of biomedical articles remain paywalled and unavailable to 
AI for training or analysis. Major publishers such as Elsevier, 
Springer Nature, Wiley, Taylor & Francis, and Sage control 
large portions of the academic literature and use licences that 
restrict automated access and roughly 50% of global research ar-
ticles published by these five firms (Lucy Montgomery ECB and 
Huang 2025).

Paywalls secure publishers' revenue by charging for full-text ac-
cess. Much of their revenue comes from the hefty fees paid by 
academics and libraries. Additional income comes from author-
paid open-access fees. Several major publishers have been criti-
cised for profit margins exceeding 30%, while relying heavily on 
unpaid scholar labour (authors, peer reviewers, and academic 
editors) (Trueblood et al. 2025).

Without authorization, AI systems cannot read paywalled arti-
cles, including landmark studies. As a result, LLMs are trained 
mostly on abstracts, media coverage, preprints, open-access 
publications, and public databases, leaving much of the peer-
reviewed articles out of reach. These sources are valuable but 
often lack the depth and precision required for AI to perform 
scientific reasoning. Abstracts provide only skeletal methods, 
results, and conclusions; media summaries are often superficial 
or fragmented. For general summaries or conclusions, abstract 
or news coverage may suffice; but for in-depth data and detailed 
methodology analysis, full-text articles including supplemen-
tal materials are required. Moreover, major media outlets are 
increasingly paywalled their content. Notably, the New York 
Times has sued OpenAI over unauthorised use of paywalled ar-
ticles (Grynbaum and Mac  2023). Beyond direct conflict with 
the publishers' paywalls, another notable ethical and legal con-
cern in developing major LLMs is the potential use of illegally 
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obtained full-text materials including pirated scholarly articles, 
books, or datasets from shadow libraries like Library Genesis 
(LibGen) or Sci-Hub. Meta, the developer of Llama models, 
was sued for using pirated LibGen datasets for model training 
(Knibbs 2025); Anthropic was sued for downloading large vol-
ume of pirated books from LibGen and Pirate Library Mirror to 
train its claude (The Associated Press 2025). These cases have 
raised infringement claims related to the acquisition and reten-
tion, and use of unlawfully acquired copyrighted works in AI 
development.

As with any fine art, the essence of scientific endeavour lies 
in its attention to detail; no masterpiece, in science or art, is 
possible without it. Lack of access to full-text publications is a 
major limitation on the accuracy of computational text-mining 
and AI systems (Westergaard et al. 2018). Full access to publi-
cations includes tables, figures, methods, detailed discussions, 
and supplemental data such as protocol and additional data-
sets. AI models trained on incomplete datasets are more likely 
to produce inaccurate summaries, overgeneralizations, or fab-
ricated or misleading information (hallucination) (Zheng and 
Zhan 2023). Even when grammatically sound and structurally 
coherent, AI-generated content often lacks scientific rigour or 
fidelity to evidence that human experts demand. No matter how 
advanced AI becomes, its performance will always depend on 
the quality and completeness of the data it consumes. Just as 
human researchers rely on solid evidence or data to form sound 
conclusions, AI too requires full or meaningful access to the sci-
entific literature to perform reliably.

3   |   The Feedback Loop of Exclusivity: Publishers 
and AI Can Produce Mediocrity

The credibility of scientific publishing is already challenged by 
the proliferation of low-quality publications, driven by academic 
incentives to publish and commercial publishing models. AI is 
amplifying this problem. The rise of AI-generated content that is 
written by AI, reviewed by AI, and read by AI could create a self-
reinforcing cycle without human scrutiny. When AI models are 
trained primarily on fragmented or limited data, they are more 
likely to produce shallow and generic summaries, unsubstantiated 

statements, and hallucinations at a mass scale. Such flawed output, 
if recycled into AI training, may perpetuate a downward spiral of 
misinformation, mediocrity, and degradation. A study showed 
that constant learning from AI-generated content caused models 
to degrade their performance, eventually leading to a complete 
model collapse. In practical terms, model collapse occurs when AI-
generated outputs are recycled as training data, gradually eroding 
or even replacing the original human-generated content over time 
(Shumailov et al. 2024). The risk is particularly relevant for sci-
entific applications, where reliable interpretation depends on pre-
cise methodological details and accurate results. If AI systems are 
trained primarily on summaries or AI-generated interpretations 
rather than original scientific full-text publications, the fidelity of 
scientific knowledge embedded in these models may progressively 
deteriorate. An AI-driven “infodemic” is already underway (De 
Angelis et al. 2023). Ironically, the paywalls designed to protect the 
value of literature and generate profit may accelerate this decline 
by denying AI access. In an era when AI could advance evidence 
synthesis and democratise scientific knowledge, paywall has be-
come more than a monetary barrier and it now poses a threat not 
only to the integrity of scientific publishing, but also to science 
itself.

Tensions between AI and publishers are not new. In 2018, when 
Springer Nature announced the launch of Nature Machine 
Intelligence, a subscription-based journal, it faced swift back-
lash from the AI community. Its closed-access model clashed 
with widespread calls for open data sharing in AI research. In 
protest, thousands of researchers and students, including many 
leaders in the field, signed a public pledge to boycott the jour-
nal, vowing not to submit, review, or serve on its editorial board 
(Lawrence 2018).

Meanwhile, many leading AI platforms, such as GPT-4, Claude, 
and Gemini, now charge subscription fees for access to their 
advanced features. This raises a parallel question: should AI 
trained on open-access data or publicly funded research be 
commercialised? The monetization of AI outputs built on freely 
shared knowledge mirrors longstanding concerns in academic 
publishing, where public contributions and unpaid academic la-
bour are commodified.

4   |   Paywalls Sustain Scientific Publishing 
Ecosystem and Are Protected by the DMCA

The long-standing presence for paywalls has defensible ratio-
nales. Paywalls finance the editorial and community infrastruc-
ture that makes scientific publications trustworthy. Subscription 
revenue (alongside advertising and licenced reuse) funds man-
uscript triage, professional editing and production, integrity 
checks, long-term archiving, and platform upkeep. For many 
important scientific publications, producing companion blogs, 
videos, and podcasts all entails labour and cost. The income 
also supports fellowships, meetings, education, travel grants, 
and advocacy. Eliminating paywalls without alternative reve-
nue stream would jeopardise these community missions and the 
quality controls.

Furthermore, paywalls as a digital access control are pro-
tected under US law. The Digital Millennium Copyright Act 

Key Points

•	 Paywalls restrict AI access to approximately 50% of 
full-text scholarly articles, limiting training on high-
quality data essential for scientific accuracy.

•	 Lack of full-text access for AI risks a self-reinforcing 
cycle of low-quality outputs that potentially erode the 
integrity of scholarly publishing.

•	 Paywalls fund vital publishing infrastructure and 
are legally protected, making paywall removal 
unsustainable.

•	 Emerging licencing partnerships together with RAG 
offer practical ways to grant AI secure access while 
sustaining publishers.

•	 Urgent action to bridge this gap is needed before AI-
generated synthetic data dominates.
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(DMCA) (U.S. Copyright Office  2020) is a US copyright law 
that addresses copyright issues in the digital age. DMCA pro-
hibits bypassing measures that control access to copyrighted 
works without authorization. However, the legal framework 
governing AI access to copyrighted materials remains largely 
unsettled. The US Copyright Office's 2025 report, Copyright 
and Artificial Intelligence, Part 3: Generative AI Training (U.S. 
Copyright Office 2025), provides the comprehensive analysis to 
date, and acknowledge that the legality of large-scale training 
on copyrighted works is highly context-dependent and remains 
unresolved in many situations. The key question, as the report 
indicated, is whether acts that may constitute prima facie in-
fringement can be justified under the fair use doctrine.

Proponents of AI training argue that using copyrighted texts to 
train models may constitute transformative fair use, drawing 
parallels to precedents such as Authors Guild versus Google and 
Authors Guild versus HathiTrust (West Publishing Co 2015). In 
those cases, large-scale digitization and text mining of copy-
righted books were deemed lawful because the resulting systems 
enabled new forms of search and analysis rather than replacing 
the original works. Critics, however, argue that generative AI 
systems may compete with or substitute for the original publi-
cations, potentially undermining the market for those works. 
This issue is currently being examined in several ongoing legal 
disputes involving publishers and AI developers (U.S. Copyright 
Office 2025).

Therefore, paywalls cannot simply taken as approaches against 
openness or as profit-driven businesses only; they function as 
a financing and copyright managing tool that preserves edito-
rial rigour, sustains society missions, and mitigates inequities 
created by author-paid article processing charges under open 
access. At the same time, AI's rapid development poses an un-
precedent challenge to established copyright frameworks. To 
ensure that AI development respect core legal and policy princi-
ples under the DMCA, including authorship and originality, has 
become imperative.

5   |   Potential Solutions: Build Publishers-AI 
Partnerships

To ensure AI learning over time, we must preserve access to the 
original, human-generated data and ensure a continued supply 
of data not generated by LLMs (Shumailov et al. 2024). However, 
it would be unrealistic to expect publishers to drop paywalls and 
grant unrestricted access to AI developers without meaningful 
financial incentives. Open access has been a leading reform, but 
in practice, it shifts costs from readers to authors via substantial 
article processing charges. It has failed to halt the commercial-
ization of publications (Trueblood et  al.  2025). Furthermore, 
the open access model has been exploited by predatory journals 
that publish almost anything for profit. At the same time, paper 
mills sell fabricated or fake manuscripts at an industrial scale 
(Lawrence 2018).

The unsettled legal frameworks highlight the continued uncer-
tainty surrounding AI training on copyrighted materials and 
reinforce the importance of licenced partnerships and secure-
access mechanisms as practical near-term solutions. A practical 

path forward is collaboration grounded in long-term sustainabil-
ity. One model is to have formal licencing agreements between 
publishers and AI developers, similar to the fee-based subscrip-
tion used by academic libraries. Agreements should include data 
security, confidentiality, and proper attribution, and allow AI 
models to process content inside a secure, publisher-controlled 
environment so training occurs without copying or redistribut-
ing the texts. Another approach can be drawn from the biophar-
maceutical industry (Mock et  al.  2023). Drug companies use 
federated and active learning consortia that allow participants 
to collaboratively train AI models on proprietary data while 
keeping sensitive information secure. This structure preserves 
data privacy while maximising data sharing. A similar frame-
work could be adopted for partnerships between publishers and 
AI developers, facilitating access to high-quality content while 
safeguarding intellectual property. Encouragingly, such part-
nerships have already begun. In May, 2024, Taylor & Francis 
signed a non-exclusive Partnership and Data Access Agreement 
with Microsoft for access to its nearly 3000 academic journals 
(Informa  2024). In July 2025, Wiley announced partnership 
with Anthropic that allows the Claude AI system to access the 
publisher's licenced content (Wiley 2025).

Furthermore, rapid advances in AI have made such partnerships 
between AI developers and publishers increasingly feasible and 
effective. Unlike traditional LLM models, which rely primar-
ily on information embedded during their pretraining (Gupta 
et  al.  2024), emerging retrieval-augmented generation (RAG) 
provides a highly effective framework for collaboration between 
AI developers and publishers. First introduced by Lewis et al. 
in 2020 (Lewis et al. 2020), RAG combines a non-parametric re-
triever with a parametric generative model, which substantially 
enhances the capabilities of LLMs. This combination enables 
AI models not only to generate fluent text but also to ground 
their outputs in real-time, up-to-date data (Gupta et al.  2024). 
Importantly, RAG allows AI systems to retrieve relevant con-
tent at the time of query rather than embedding paywalled ma-
terial directly into training datasets. Information can instead be 
accessed through existing institutional subscriptions, licenced 
publisher application programming interfaces (APIs), or other 
secure access platforms (Gupta et  al.  2024). In such a system, 
publishers retain control over their copyrighted material while 
AI systems can analyse and synthesise information when per-
mitted by licencing agreements or subscriptions. By separat-
ing model training from information retrieval, RAG-based 
approaches help balance the interests of publishers, researchers, 
and AI developers while also improving the accuracy and reli-
ability of AI-generated scientific contents. Since 2024, RAG has 
become a core component of many leading LLM systems.

At the same time, preprint repositories such as arxiv, biorxiv, 
and medrxiv have served as valuable sources of data for AI train-
ing. These preprint repositories have played a pivotal role in the 
rapid dissemination and communication of emerging research 
findings, enabling rapid sharing of results before formal peer 
review and journal publication. They represent a substantial 
and growing portion of openly accessible scientific literature. 
However, preprints lack peer review, a cornerstone of scientific 
publishing, and their trustworthiness remains a concern. Thus, 
preprint repositories cannot substitute for access to the peer-
reviewed, rigorously scrutinised literature behind paywalls.
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Today, on one hand, it is in the public interest for AI models 
to be trained on high-quality publications; on the other, both 
publishers and AI developers are creating information asym-
metries and monopolies of knowledge, and are increasingly 
treating scientific knowledge as a commodity. They operate 
within exclusive, profit-driven systems that determine who 
may access or benefit from scientific knowledge. Meanwhile, 
unpaid scholar labour of the authors, peer reviewers, and many 
academic editors underpins the publishing enterprise. How 
to balance financial incentives with openness remains unre-
solved. Without reform, the convergence of these exclusive 
models risks creating a self-reinforcing cycle of decline and 
eroding the science's credibility. Such an outcome would have 
profound and unacceptable consequences for both science and 
society.

6   |   Summary

AI holds potential to enhance human creativity and accelerate 
discovery, but its performance depends on complete and high-
quality data. Paywalls remain a practical barrier. Both com-
mercial publishing and AI developers currently operate within 
exclusive, profit-driven systems. Without reform, AI develop-
ment risks a self-reinforcing decline in quality, and at the same 
time erodes the credibility of science. The solution is not to dis-
mantle paywalls, but to reimagine the system through publish-
er-AI collaboration. It is predicted that human-produced data 
will ultimately be exhausted for AI training and synthetic data 
will come to dominate. It is urgent to train models now on com-
prehensive, human-generated corpora. Only by unlocking the 
literature for AI can we fully unlock AI for the literature, and 
for science.
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