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Abstract

[Objective] To systematically investigate the role and practical value of preprint
platforms in constructing a healthy academic communication ecosystem. [Meth-
ods] This study systematically reviews the recent developments in preprints over
the past five years, both domestically and internationally, as well as the roles
preprints can play in academic communication and their practical application
modalities, through literature review and field interviews. [Results] The results
indicate that preprints have exhibited favorable development trends both do-
mestically and internationally. The communication function of preprints has
played a crucial role in academic development, demonstrating diverse forms in
practical applications that align with researchers’ practical needs. [Conclusion]
Preprints will inevitably become an essential component in fostering free, open,
diverse, and shared academic communication platforms in the future, forming
part of China’ s high-level communication platforms.
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Abstract

[Objective] This study systematically investigates the role and practical value
of preprint platforms in fostering a healthy academic communication ecosystem.
[Methods| Through literature review and field interviews, this paper examines
the recent development of preprints over the past five years, both domestically
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and internationally, and analyzes the functions preprints can serve in academic
communication as well as their practical application patterns. [Results] The
findings indicate that preprints are developing robustly worldwide, with their
communication functions playing a crucial role in academic advancement. In
practice, preprints demonstrate diverse and rich application forms that align
with researchers’actual needs. [Conclusion] Preprints will undoubtedly become
an essential component of future free, open, and pluralistic academic communi-
cation platforms, forming an integral part of China’ s high-end communication
infrastructure.
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A preprint is defined as “a manuscript of a scientific research paper that has
not yet been formally published in a peer-reviewed academic journal, uploaded
by the author to a public digital repository for open exchange among academic
communities and scholars.” The digital repository services that accept preprint
deposits and provide open exchange are called preprint platforms [1].

From this definition, several key terms emerge that reflect the essential at-
tributes of preprints and are critical to understanding them. The first keyword
is “scientific paper.” Preprint papers must be research manuscripts. Political
commentaries, literary works, or science fiction drafts cannot be called preprints
even if publicly shared in advance. All mainstream preprint platforms accept
submissions exclusively in scientific fields, typically requiring content to meet
basic scientific paper standards and research ethics, with a complete scientific
paper structure. The second keyword is “manuscript,” and specifically a com-
plete manuscript. One cannot split a paper into multiple parts or simply report
experimental results with one or two tables and submit it to a preprint platform.
Because these are manuscripts, copyright belongs to the authors themselves, who
can freely make them public on preprint platforms. This makes browsing and
downloading any paper on preprint platforms free of charge, giving preprints the
public welfare attribute of open access and establishing them as an important
implementation form of open science. The third keyword is “not yet.” Although
preprints have not been formally published in peer-reviewed journals, their ulti-
mate destination remains peer-reviewed journals. They are simply made public
in advance for exchange. Therefore, preprints are not synonymous with “sloppy
work” or “low quality”; they should be scientific papers that meet journal quality
standards. Comparative studies between bioRxiv preprints and PubMed journal
articles show that while journal articles are superior in various aspects of publish-
ing quality, the difference is minimal [2]. The fourth keyword is “peer review.”
Preprints are non-peer-reviewed, or more accurately, they adopt a non-journal-
style peer review model. This represents their most significant difference from
traditional academic journals and consequently gives preprints an incomparable
advantage over traditional journals: rapid publication. At the same time, it
is important to recognize that non-journal peer review does not mean absence
of quality control. Mainstream preprint platforms employ different levels of
quality control schemes targeting different aspects of manuscripts [3]. The fifth
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keyword is “public.” Preprint platforms are public repository systems, not pri-
vately built websites. This ensures the validity of preprint priority claims. The
sixth keyword is “communication.” The primary purpose of preprints is academic
exchange, not academic evaluation. All preprint platforms lack impact factors
and cannot be linked to achievement certification.

Preprints are not a novel means of academic communication. Scholars discussing
ideas and research findings via mail or distributing manuscripts through postal
services have always been important forms of academic exchange in the devel-
opment of science. In the 1960s, the “Information Exchange Groups” (IEG)
were established at the U.S. National Institutes of Health (NIH). IEG mem-
bers sent their manuscripts to NIH, which photocopied and distributed them
to other group members. Over the following five years, NIH established seven
TEG paper exchange groups involving more than 3,600 scientists from the United
States and abroad, exchanging a total of 2,561 paper manuscripts. These papers
were typically restricted to internal group exchange but could be shared with
non-members with the author’ s permission [4]. This early preprint history has
only become known in recent years. The most successful and influential digital
preprint platform system, arXiv, was established in 1991, but until around 2010,
its influence remained limited to a few fields such as high-energy physics and
mathematics. The preprint wave that has truly swept the scientific community
emerged only in recent years.

1.1 Flourishing Development of International Scientific Preprint
Repositories

Internationally, the development of scientific preprint repositories over the past
decade has demonstrated two prominent characteristics. First, the number
of preprint platforms has grown rapidly, particularly through expanding dis-
ciplinary coverage and increasing regional and multilingual platforms. After
SSRN was acquired by Elsevier in 2016, its disciplinary coverage expanded
rapidly [5]. arXiv also broadened the range of disciplines it accepts [6]. Since
2016, preprint platforms have experienced a new wave of establishment, with
the number of new platforms each year exceeding the total of the previous five
years [7]. The biology preprint platform bioRxiv, created in 2013, saw signifi-
cant growth in 2016 [6]. medRxiv, which performed outstandingly during the
COVID-19 pandemic, was founded in 2019 and, like bioRxiv, is operated by
Cold Spring Harbor Laboratory. In the relatively conservative field of open
access, chemistry saw the establishment of ChemRxiv in 2016, led by the Amer-
ican Chemical Society. During this period, newly created national and regional
general disciplinary preprint platforms included ChinaXiv, launched in 2016 by
the Chinese Academy of Sciences; INA-Rxiv, Indonesia’ s preprint platform es-
tablished in 2017; SciELO Preprints, founded in 2017, serving Latin America,
South Africa, and the Iberian Peninsula; and ArabiXiv, Frenxi, and AfricArxiv,
all established in 2018 for Arabic, French, and African regions respectively. In-
diaRxiv, India’ s preprint platform, went online in 2019.
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The Center for Open Science (COS) is a third-party organization participating
in open science services [8]. Its Open Science Framework (OSF) provides a
series of services for open science practice, with preprint services being one
of the most important. Starting in 2016, OSF intensively established preprint
platforms in multiple disciplinary fields, including PsyArXiv, founded in 2016 as
a specialized psychology preprint repository that established a partnership with
the American Psychological Association in 2017 [9]. SocArXiv, also established
in 2016, focuses on sociology and is now operated by the University of Maryland
Libraries. Similar platforms include LISSA for library and information science,
AgriXiv for agriculture, PaleorXiv for archaeology, SportRxiv for sports science,
and LawArXiv for law, all launched in subsequent years.

The second characteristic of preprint development over the past decade is that
academic publishers have actively deployed preprint services [10]. In addition to
Elsevier’ s acquisition of SSRN in 2016, Research Square, closely associated with
Springer Nature, launched a preprint service called In Review in 2020. During
submission to over 200 journals, authors can opt for this service to publicly
share their manuscripts as preprints on the Research Square platform while un-
der review, receiving more detailed updates on peer review progress. According
to data released by Sowmya Swaminathan in August 2020, 40% of Chinese au-
thors choose to use In Review during submission—a remarkably high proportion
compared to the second-place United States at only 6% [11]. Research Square
has become one of the fastest-growing preprint platforms due to the In Review
service [12]. Publishers taking similar approaches include Wiley and Taylor
& Francis. The former launched Under Review on Authorea, very similar to
Research Square’ s In Review, while the latter completed its preprint business
layout by acquiring F1000 Research. In addition to these major academic pub-
lishers, SAGE’s Advance, MDPT’s preprints.org, IEEE’s TechRxiv, the American
Chemical Society’ s ChemRxiv, and Emerald’ s Emerald Open Research, despite
different approaches, all reflect publishers’ substantial investment in preprints.

Publishers’ involvement in preprint services reveals that future competition in
academic publishing will focus not on competing for revenue from readers and
libraries, but on competing for authors and papers [13]. In recent years, publish-
ers have actively advocated for Read & Publish agreements as a manifestation
of this competition [14], while their deployment in preprint services represents
another form of the same competitive strategy—two sides of the same coin. Pub-
lishers increasingly hope to build complete research workflow systems, interven-
ing from the earliest stages of the research lifecycle through the entire publish-
ing process and even extending to post-publication services, thereby ensuring
continuous injection of excellent academic achievements [15]. In this context,
intervening earlier in the workflow of outstanding outputs and establishing close
connections with elite scholars becomes increasingly important. Preprints can
thus be viewed as a component and key entry point of a complete set of pub-
lisher author services. Publishers’ co-optation of the open access movement,
their active promotion of transformative agreements with libraries, and their
vigorous deployment in preprint services all stem from the need to compete for
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high-quality authors and content.

Publishers’ layout in the preprint business is also closely related to disruptive
changes in the publishing landscape. More and more publishers realize that con-
tent distribution no longer follows the traditional journal model, and the typical
publishing form of academic journals from the print media era has declined. The
so-called “journal” is merely a collection of papers with similar content in the
same field. The concept of “issue,” representing fixed-time publication, no longer
exists. In the internet era, content distribution occurs constantly, with the main
channel being online academic exchange platforms [16]. China’ s “Proposal of
the Central Committee of the Communist Party of China on Formulating the
14th Five-Year Plan for National Economic and Social Development and Long-
Range Objectives Through the Year 2035” explicitly states the need to “build
a high-end exchange platform for national research papers and scientific and
technological information” [17], rather than focusing on individual journals. As
a future-oriented academic publishing form, publishers must seize the initiative
in preprints.

1.2 Increasing Acceptance of Preprints in the Scientific Community

The flourishing development of preprint platforms is essentially inseparable from
the scientific community’ s growing recognition of preprints as a form of aca-
demic exchange. It is precisely researchers from different disciplines gradually
recognizing and accepting preprints that has led to the sharp increase in preprint
platforms and active publisher investment. Academic acceptance of preprints is
reflected both in support from academic journals and funding agencies and in
the increasing volume of preprint submissions.

Since 2016, many research funding agencies have issued policies encouraging
researchers to share manuscripts through preprint platforms or recognizing cita-
tions of preprint papers in grant applications or final reports. For example, in
2017, the UK Medical Research Council announced, “We now actively encour-
age researchers to share pre-peer review manuscripts through preprints, and we
allow researchers to cite preprints in project and fellowship applications” [18].
NIH supports using preprints in project applications and progress reports, list-
ing them as major achievements. The Simon Foundation, Wellcome Trust, and
other funding organizations hold similar positions [19]. In these funders’ view,
preprints hold the same value as formal journal publications.

The vast majority of academic journals and mainstream academic publishers
also support preprint archiving. While some journals have not explicitly released
their preprint policies, those that explicitly reject preprints are rare exceptions.
Springer Nature, Elsevier, SAGE, Wiley, Taylor & Francis, and the American
Psychological Association (APA) are all publishers that support preprints [20].
ChinaXiv, the Chinese Academy of Sciences’ scientific paper preprint platform,
has also established partnerships with nearly 30 domestic journals [21]. These
journals have all released explicit preprint policies, encouraging and support-
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ing their authors to submit manuscripts to preprint platforms and to openly
archive accepted manuscripts on ChinaXiv. Some journals have gone further
in supporting preprint exchange. The renowned academic journal eLife, at the
forefront of open access philosophy, announced a new publishing policy in De-
cember 2020: the “Preprint first publishing model,” declaring that eLife will
only review papers that have already been made public on preprint platforms.
If a submitted manuscript has not been posted on a preprint platform, eLife
will make it public on bioRxiv or medRxiv [22].

1.2.2 Researchers’ Support for Preprint Platforms Researchers’ accep-
tance of preprint platforms has gradually increased, with more and more re-
searchers beginning to use them. Taking bioRxiv as an example, studies show
that the platform’ s paper submissions have grown exponentially each year, with
submissions in 2018 exceeding the total of the previous five years, representing
the work of over 160,000 researchers from more than 100 countries [23]. Top re-
search institutions and researchers worldwide have published papers on bioRxiv
[24]. The rapid increase in bioRxiv submissions and its broad recognition led
Science to name it one of the top ten breakthroughs of 2017 [25]. Established
preprint platforms like arXiv are widely accepted by researchers. Hou Zhijiang
sampled four high-level artificial intelligence journals, counting the proportion
of preprints in papers since 2012, and found that the proportion of preprint
submissions is increasing [26]. Today, arXiv welcomed its 2 millionth paper on
January 3, 2022. It took arXiv 23 years to reach 1 million papers but only 7
years to reach 2 million [27], fully reflecting researchers’ support for preprint
platforms.

1.3 Preprints Played a Crucial Role in Combating COVID-19

Traditional journal publishing models could not meet the need for rapid dissem-
ination of new academic knowledge during global public health emergencies [28].
In the past, less than 5% of public health journal papers were first released as
preprints. Researchers sometimes shelved their findings until accepted by presti-
gious journals, and even when willing to share results early, lacked appropriate
platforms. Preprints changed this situation [29]. Since the outbreak of COVID-
19, preprint platforms have become important channels for pandemic response,
enabling rapid academic exchange, quickly accumulating knowledge and expe-
rience about the disease and virus, and accelerating research and development
processes. In the early stages of the pandemic (the first 22 weeks), the number
of COVID-related preprint papers exceeded that of journal papers, with growth
continuing to outpace journal publications [30]. Meanwhile, pandemic-related
papers received the most enthusiastic attention from researchers. A statisti-
cal study in April 2020 showed that the top ten most-viewed pandemic-related
preprint papers on medRxiv and bioRxiv each had average views exceeding
110,000, with the highest reaching 660,000. It can be said that preprint plat-
forms played an irreplaceable role in combating COVID-19 by rapidly disclosing
the latest research progress, exchanging new academic findings, promoting rapid
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knowledge sharing and collaboration, and avoiding duplicate research [31]. Rec-
ognizing this role, under the advocacy of the Global Preparedness Monitoring
Board and the World Health Organization, over 150 institutions jointly signed
the “Statement on Sharing Research Data and Findings Related to the Novel
Coronavirus Outbreak,” advocating that all pandemic-related research results
be prioritized for release through preprint platforms or other “publish first, peer
review later” platforms before journal publication, and that authors be made
aware that posting preprints before submission will not affect their manuscripts’
acceptance by journals [32]. Under such policy guidance, an increasing number
of pandemic-related research papers have been prioritized for public release on
preprint platforms. Recognizing the tremendous role of preprint exchange in
public health emergencies, the Institute of Medical Information of the Chinese
Academy of Medical Sciences [text appears truncated in original].

2. The Role of Preprints in Academic Communication

Preprints have received widespread attention and become a trend in recent years
precisely because they serve as a supplement to the existing academic communi-
cation system, effectively filling gaps and meeting the communication needs of
the academic community and scholars. They hold indispensable value in shap-
ing a better academic communication ecology. Through literature review, this
paper summarizes thirteen significant values and functions that preprints serve
in current academic communication.

2.1 Reducing Publication Delay and Improving Research Efficiency

Peer review, as the foundational mechanism for academic evaluation and quality
control, has irreplaceable advantages and serves as the cornerstone and “gold
standard” for normal academic exchange [33]. However, peer review is not per-
fect. Its biggest problem is slow review speed. The resulting “publication
delay” seriously affects timely exchange and rapid dissemination of research re-
sults, which often lack timeliness and cutting-edge relevance by the time they
appear in journals. Readers may encounter research results completed two or
three years earlier. In situations with urgent practical needs, publication delays
can cause serious social and public health problems, which is one reason why
preprints shone so brightly during global public health events like COVID-19.
Publication delays also hinder scholars’ ability to track and grasp the latest re-
search developments in real time. Preprints actually accelerate the iteration of
scientific knowledge. If we view the cycle from paper publication to being read
by peers to being cited as an academic communication loop, preprints undoubt-
edly accelerate this cycle, thereby speeding up scientific knowledge iteration. It
is common in the preprint world for a preprint paper to inspire new research
results that are already posted on preprint platforms before the original paper
is formally published in a journal.

For journals, publication delays also affect their impact factors. Among the
296,500 papers published in 2005 on CNKI, the average publication delay was
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248 days, with 44,200 papers experiencing delays exceeding 397 days. Given that
the average time to receive citations is 1,127 days, citations for these papers with
delays over 397 days would not be counted in impact factor calculations [34]. For
young scholars, lengthy journal publication times negatively affect their ability
to secure project support, promotion, and employment [23]. Preprints partially
compensate for communication delays caused by the strict quality control of
formal publishing processes.

2.2 Avoiding Priority Disputes

Science is a public good. The only reward scientists receive for announcing their
discoveries is being recognized as the first discoverer—that is, priority. All other
rewards for scientists are based on priority. Therefore, priority has always been
a primary concern for researchers. Another important function often mentioned
for preprints is their ability to substantiate priority claims. The peer review
process may result in research being completed before others but published after
them. As third-party public platforms, preprint platforms can provide public
timestamps and unique identifiers to establish discovery time earlier, reducing
interference from other factors in priority recognition. Because preprints play
such an important role in substantiating priority, most preprint platforms do
not support retraction. When authors need to update paper content, they must
upload revised versions, creating a multi-version record, rather than deleting
the original version. This has become one of the important characteristics of
preprint platforms.

2.3 Promoting Open Access

Since the publication of the “Budapest Open Access Initiative” in December
2001 [35], the open access movement and its further development into the “open
science” concept have gained widespread recognition and support from relevant
entities and individuals in the international academic community, triggering
multiple waves including open access journals, open research data, and open
knowledge repositories. However, as open access journals have been co-opted by
publishers [36] charging exorbitant article processing fees, and open knowledge
repository construction has become normalized [37] with development in China
increasingly deviating from open access principles, preprints—as completely open
academic exchange platforms—have become one of the most important imple-
mentation forms of open access. Preprints undoubtedly enable scholars at all
levels globally to engage in open access at extremely low cost to disseminate
their research results, representing a very equitable form of open access.

Meanwhile, when analyzing stakeholders in open access, members of research
institutions and university consortia are often discussed, while practitioners in
enterprises, social organizations, and public institutions are overlooked. They
also have strong needs for academic literature, but because scientific research
is not their core business, they cannot invest sufficient R&D funds to subscribe
to scientific literature and are thus blocked by high paywalls. This creates a
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situation where, on the one hand, some research with direct practical value and
practical guidance significance cannot be accessed by practitioners, forming a
deep information gap between academic research and practical activities. For
example, numerous reading research papers in educational psychology cannot
be seen by primary and secondary school teachers, and the latest conclusions
on drug adverse reactions are difficult for some doctors to obtain. On the other
hand, this seriously hinders R&D and innovation in small and medium-sized
enterprises, general social organizations, and public institutions, FA#|FZelFiE
EBHAFZR. Therefore, as an important form of open access, preprint platforms
are greatly beneficial for breaking knowledge gaps and stimulating technological
innovation vitality.

2.4 Facilitating Academic Autonomy and Free Exchange

Academic communication has been monopolized by giant commercial publish-
ers. The initiative in academic communication is no longer in the hands of
researchers but has become a cash cow for commercial publishers. Currently,
however, many mainstream preprint platforms are built by libraries, universities,
national research institutions, or non-profit organizations. For example, bioRxiv
and medRxiv are operated by Cold Spring Harbor Laboratory, ChinaXiv is run
by the National Science Library of the Chinese Academy of Sciences, and arXiv
was originally maintained by Cornell University Library and has recently tran-
sitioned to Cornell’ s Department of Computer Science. With academic insti-
tutions operating preprint platforms and scholars freely publishing their results
without commercial publisher involvement, an internally coherent information
dissemination loop within academia is formed. To some extent, this pattern
can be seen as making preprint platforms “academic enclaves” that provide a
certain check on the monopoly of the academic publishing industry.

2.5 Separating Academic Evaluation from Academic Communication
to Return to the Essence of Exchange

The famous “San Francisco Declaration on Research Assessment” emphasizes
that the value of scientific research should be evaluated based on the research
results themselves, not on the publications in which they appear. Whether
academic journals or conferences, their essence is merely channels for academic
exchange. However, due to academic management needs, publication-based
academic evaluation cannot be completely changed in the short term. Because
of this evaluation mechanism, an academic exchange environment that should
be simple, free, pluralistic, and open is difficult to achieve. To pursue greater
rewards, researchers often attempt to target higher-impact journals after com-
pleting a paper, potentially experiencing multiple rejections and revisions that
further delay disclosure of research results. While preprints cannot fully realize
the ideals of the San Francisco Declaration, they can to some extent help sep-
arate academic evaluation from academic communication. By having preprint
platforms assume more communication functions, they help researchers quickly
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publicize results and help other researchers rapidly obtain the latest progress
in their fields of interest. Meanwhile, manuscripts can still seek publication in
higher-quality journals or conferences for better evaluation. Preprints can pro-
mote a certain degree of separation between academic evaluation and academic
communication, allowing academic exchange to return to its original essence
and bringing us closer to the ideals of the San Francisco Declaration.

2.6 A Means to Address the Reproducibility Crisis

The reproducibility crisis has become a serious issue damaging scientific devel-
opment in recent years, troubling multiple fields of scientific research [38-39]. A
Nature survey of over 1,500 scientists showed that 70% reported being unable
to reproduce others’ research results, and more than half could not reproduce
their own results [40]. Peer review adopted by academic journals has certain
difficulties in identifying defects in research papers. Even the best peer review-
ers cannot guarantee to detect all problems in a study. The ideal would be
for reviewers to be proficient in the specific topics involved in a study, but the
reality is that as disciplinary themes proliferate and sub-disciplines become in-
creasingly specialized, reviewers are often asked to review papers that deviate
somewhat from their most proficient research directions. Moreover, editors of-
ten struggle to find experts willing to take time to conduct free peer reviews,
making actual peer review even further from the ideal state. Preprints employ
open community review before or alongside traditional peer review, allowing
more eyes to examine papers and better identifying various problems in a study,
thereby maintaining journals as repositories of trustworthy scientific results [41].

2.7 Assisting in Detecting Academic Misconduct

Academic misconduct causes serious negative impacts on the research credibil-
ity and academic development of individuals and organizations. Every stage
before formal publication harbors potential risks of academic misconduct. As
a completely open academic exchange platform, preprints can to some extent
expose academic misconduct earlier, minimizing losses for all parties before the
situation becomes more serious. Michele Avissar-Whiting, editor-in-chief of the
multidisciplinary preprint platform Research Square, has mentioned encoun-
tering multiple cases of academic misconduct on preprint platforms. Taking
plagiarized figures as an example, while textual duplication sometimes escapes
editors’ attention, many plagiarism cases are discovered by the original authors
of the plagiarized papers. Posting research manuscripts on preprint platforms
exposes them to all platform readers, and compared to the limited capacity of
journal editorial offices, the numerous eyes on preprint platforms undoubtedly
increase the likelihood of detecting academic misconduct. Moreover, many sub-
tle anomalies in papers can only be spotted by the original plagiarized authors.
Early detection of these issues not only saves editors’ and reviewers’ time but
also protects the rights of original authors. The openness and transparency of
preprint platforms to some extent curb the occurrence of academic misconduct.
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As Michele Avissar-Whiting metaphorically puts it, preprints are like a 10,000-
watt spotlight that can illuminate potential academic misconduct lurking in the
dark [42].

2.8 Rapidly Establishing Academic Influence

Several key factors determine paper impact: research quality, publication time,
and openness. Papers with excellent research quality receive more citations;
longer publication time leads to higher citations; and openness reflects the avail-
ability of full texts to some extent, with more accessible papers tending to have
greater impact [43]. Preprints cannot improve research quality, but preprint
platforms can increase the discoverability of research work and advance the
time of results disclosure, which is extremely helpful for establishing personal
academic influence, especially for early-career researchers. A study of preprints
on bioRxiv found that journal papers with preprint versions received higher
Altmetric scores and more citations than those without preprints [44].

2.9 Popularizing Scientific Knowledge and Engaging the Public

Science moving beyond elite circles to engage the public is a future trend. Open
science manifests not only in the open sharing of scientific information, such
as open access to scientific literature and open scientific data, but also in the
openness of participants in scientific endeavors. Altmetrics reflect public partic-
ipation in scientific evaluation [45], while research crowdsourcing reflects public
participation in the research process [46]. The paradigm shift in research orga-
nizations from academies to crowdsourcing platforms represents a major trend.
Preprints to some extent promote the dissemination of scientific knowledge, help
the public better understand scientific processes, and reflect public participation
in academic exchange. An important topic in “science education” is teaching
audiences that science is not composed of immutable theorems but is an evolv-
ing process. Preprints make the public aware that different approaches to the
same scientific question can lead to completely different answers. The multi-
version records of preprints also reflect the evolution of a single study. All these
present the public with the most direct and authentic face of scientific research
processes.

Additionally, preprint platforms are important channels for the public to ob-
tain reliable scientific knowledge. For example, searching for “mental health”
on Baidu often yields mixed results with advertisements, and entertainment
content often gets algorithmically ranked higher because it appeals to broad
audiences. The information chaos brought by internet development poses infor-
mation governance challenges for countries worldwide. Even when the public
intentionally seeks mainstream scientific views, paywalls create many difficulties
for ordinary citizens to access formal scientific papers. Although preprint plat-
forms lack rigorous peer review, their quality control methods typically filter out
most unscientific and entertainment content, ensuring scientific reliability and
quality. Searching for “mental health” on internationally standardized preprint
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platforms like ChinaXiv can yield the latest research results published by au-
thoritative domestic psychologists. Such platforms can serve as key primary
channels for the public to access the latest scientific advances.

2.10 Providing Possibilities for Publishing More Negative Results and
Non-Mainstream Views

Publication bias is a widespread phenomenon. Publication bias refers to the ten-
dency for statistically significant results (positive results) to be published faster,
more frequently, and in higher-impact journals compared to non-significant re-
sults (negative results) [47]. Publication bias is generally related to journal pref-
erences, the stringency of review processes, researchers’ mindsets, and project
funding. The editorial and publishing process is also a selection process, with
academic journal editors tending to prefer positive results, considering that pub-
lishing negative results might reduce journal impact or delay publication even
when negative results have value. Researchers’incorrect mindsets also contribute
to publication bias; when authors find non-significant results, they often termi-
nate experiments or believe negative results lack scientific value and are not
publishable, thus ceasing to write papers [48]. Additionally, whether research
project funders can accept negative results also affects publication. A psychol-
ogy study showed that only 44% of research hypotheses proposed in Registered
Reports were verified as true by final experimental results, while traditional
journal empirical reports had as high as 96% of initial hypotheses verified by
final results [49].

Meanwhile, the scientific community also has divisions between mainstream and
non-mainstream views. Non-mainstream perspectives and methods are more dif-
ficult to publish than mainstream ones. For example, in psychology, influenced
by positivism, basic science and natural science research directions occupy main-
stream positions. Due to the relative objectivity of quantitative research and its
obvious advantages, it has long been dominant. Quantitative research papers
are relatively easier to publish than qualitative research. Qualitative research
faces greater difficulty in gaining recognition and publishing in high-quality jour-
nals, and for a long time, qualitative research methods in psychology bore the
label of being unscientific and were neglected [50]. However, psychology is not
a purely experimental discipline; many problems rely on observation and inter-
views, especially for deeper exploration of the “quality” of phenomena, where
qualitative research has irreplaceable value. Yet this non-mainstream research
orientation has not received journal attention [51].

Paper publication has always faced various preferences and boundaries that
limit academic development and exchange. The absence of negative results and
suppression of non-mainstream views damage the accumulation and diversifi-
cation of scientific knowledge. As an open and pluralistic academic platform,
preprints demonstrate advantages that traditional journals lack [52], provid-
ing space for publishing negative results and non-mainstream views. Their
academic exchange function breaks through the barriers of traditional journal
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publication, eliminating rejection based on disadvantaged research orientations,
making academia more pluralistic and inclusive, exploring the potential of dif-
ferent research methods in problem discovery and idea exchange, and promoting
integration and improvement in academic research.

2.11 Safeguarding the Mental Health of Researchers

Many studies have reported poor mental health conditions among researchers in
the current era [53], particularly in early career stages [54-55]. One important
factor is the excessively long feedback cycle for research achievements. The
long interval from initiating a research paper to its formal publication makes it
difficult to provide researchers with timely positive feedback, while feelings of
frustration are continuous. While preprints cannot reduce current pressure to
publish, they to some extent enable researchers’ work to be quickly made public
and understood by more peers, somewhat alleviating the psychological burden
of “publish or perish.”

2.12 Multi-Version Records Ensure Completeness While Document-
ing Research Development

Because preprints cannot be deleted and can only be updated, they preserve
different versions of a paper through multiple revisions until the final published
version. This creates a complete record of research results, allowing readers to
see not only the final presented paper but also each revision process the author
made. This represents the most complete documentation form of a research
work.

2.13 Promoting Open Peer Review

Open peer review or public review of open pre-review manuscripts are emerging
forms of peer review [56]. Mainstream preprint platforms such as bioRxiv and
ChinaXiv have established functions for public paper commentary. Readers
can register accounts to ask questions, rate articles, and post comments. Au-
thors can revise their papers based on these questions and comments, helping
improve paper quality. This open review format shapes diverse understand-
ings of research conclusions, breaking through potential cognitive biases that
might arise from small groups composed of editors-in-chief, editors, and a few
reviewers, representing a more fair and transparent peer review process [57].

3. Practical Applications of Preprints in Academic Com-
munication

The above sections reviewed the roles preprints can play in academic communi-
cation. In reality, have preprints truly fulfilled these roles and met researchers’
needs? The author of this paper serves as the director of a Chinese-language
preprint platform. Through interviews with preprint authors during actual op-
erations, this paper summarizes specific scenarios of current Chinese authors’
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practical use of preprints, offering a glimpse into how contemporary researchers
utilize them. Researchers’ actual use of preprint platforms is far more complex
than imagined.

3.1 Meeting Journal Policy Requirements

Some academic journals are very open, supporting and encouraging preprints
as a form of academic exchange. In their preprint policies, they not only explic-
itly state that they accept preprint papers and do not consider them duplicate
publications, but also encourage submitters to publicly share manuscripts on
preprint platforms early for peer exchange, and require accepted paper authors
to upload their accepted manuscripts to designated preprint platforms. For ex-
ample, Acta Psychologica Sinica and Advances in Psychological Science have
both established such cooperative relationships with the Chinese psychology
preprint platform PsyChinaXiv [58-59]. Authors of these journals therefore sub-
mit papers to the preprint platform according to journal requirements. This
currently represents the main source of preprint papers on the PsyChinaXiv
platform. Additionally, because journals like eLife have introduced “preprint
first” policies [60], some scholars also post manuscripts on PsyChinaXiv before
submission to meet such journal policies.

3.2 Promoting Personal Research Results

Because preprints have the advantage of increasing paper impact and are easy to
submit and publish without taking too much time and effort, many researchers
proactively submit accepted journal manuscripts to increase the discoverability
and accessibility of their research results, thereby enhancing personal influence.
Analysis of bioRxiv shows that scholars primarily use it for results promotion
[61].

3.3 Addressing Timeliness and Practical Significance

Some researchers’ work has strong practical significance or applicability. They
hope their conclusions can quickly achieve social impact and positively promote
specific practices, and therefore choose to publicly share their research conclu-
sions on preprint platforms as quickly as possible, either at submission or before.
For example, papers on the impact of COVID-19 on mental health, changes in
psychological conditions during the pandemic, or vaccine anxiety published on
the PsyChinaXiv preprint platform all fall into this category.

3.4 Feedback to Domestic Readers

Top domestic researchers actively participate in international academic ex-
change, which is primarily conducted in English. This results in most top
Chinese scholars’ research being written in English, hindering most Chinese
citizens from perceiving and benefiting from China’ s top research work. On
PsyChinaXiv, some scholars choose to translate English papers published in

chinarxiv.org/items/chinaxiv-202203.00117 Machine Translation


https://chinarxiv.org/items/chinaxiv-202203.00117

ChinaRxiv [$X]

foreign journals into Chinese to give back to domestic readers. Forty years
ago, academic journals often required authors to provide abstracts in three or
four languages, but today, only English is recognized as the language of inter-
national academic exchange, creating English-language academic hegemony.
Language diversity in academia has positive benefits for academic development.
However, publishing different language versions of the same paper in journals
poses research ethics risks. Chinese translations of English papers cannot be
republished in domestic Chinese journals. Similarly, to respond to the call to
“write papers on the motherland’ s land,” some scholars first publish important
results in Chinese domestically and then post English versions on preprint
platforms. To avoid duplicate submission, preprint platforms become a suitable
destination for such different language versions.

3.5 Protecting Research Results

An increasing number of researchers realize that rapid public disclosure is the
best way to protect their ideas and results, rather than keeping their teams
closed off. As research competition intensifies, the possibility of research ideas
and development approaches being completed and published first by competitors
is increasing. The “Fu Xiangdong reporting Yang Hui incident” is one such
case, while many undisclosed cases exist. The possibility of research progress
being learned by competitors in informal exchange settings is universal, yet
informal academic exchange cannot be completely avoided. Therefore, the best
way to obtain exclusive rights to research findings is rapid public disclosure.
Preprints are undoubtedly the lowest-cost, fastest platform for results disclosure
and priority recognition.

3.6 Publishing Unabridged and Longer Papers

Authors often reluctantly comply with reviewers’ and editors’ opinions, revising
or abridging papers against their wishes to secure publication. In such cases,
some authors upload initial drafts to preprint platforms to preserve their papers’
original form and retain the content they truly want to express. Some authors
also feel that due to journal length restrictions, their formally published papers
cannot thoroughly elaborate their core viewpoints, or that flow and completeness
are severely damaged during abridgment due to length limits. This is very
common in social science research, and authors are willing to upload a preprint
manuscript to fully present their ideas.

3.7 Balancing the Power of Reviewers and Editors

Not to mention citizen scientists, even among mainstream academic researchers,
many believe their viewpoints and theories cannot be recognized by mainstream
scientists, or that certain research has received unfair treatment and cannot be
published. In such situations, preprint platforms become one means of balanc-
ing the power of reviewers and editors. Researcher Wu Jiarui believes: “Un-
der publish-or-perish pressure, reviewers and editors acquire excessive academic
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power, which creates a series of problems. The emergence of preprints returns
the power of academic exchange to authors” [62]. When authors use preprint
platforms, they actually master a tool that can balance the power of reviewers
and editors. If preprints become widely accepted academic exchange channels
and the place where all research results are first announced, perhaps a truly
author-centered rather than journal-centered academic environment can be re-
alized.

3.8 Publishing Research Byproducts or Immature Works

Some researchers publish immature works or non-primary conclusions from re-
search as preprint papers. For example, some instructors and students submit
research assignments to preprint platforms. These assignments are generally
research papers completed by student groups according to course requirements.
In other cases, secondary conclusions from research work would require signifi-
cant time and effort to organize into journal papers, making the cost too high,
but abandoning them seems wasteful as the conclusions might have some mean-
ing and could inspire other scientists. Preprints become a low-cost channel for
academic exchange. These works should not be overlooked, as some may be the
starting points of future original innovations.

3.9 Publishing Back-to-Back Papers for Convenient Citation

Because peer review consumes substantial time, a common phenomenon occurs:
the paper forming the research foundation has not yet been formally published,
while the paper reflecting the latest progress is already written and ready for
submission. In such cases, how to cite the unpublished foundational paper
becomes problematic. Therefore, some researchers post foundational papers on
preprint platforms to obtain DOIs, facilitating citation in new papers.

4. Problems and Challenges Facing Preprints

Preprints have not yet achieved all the goals hoped for them, and they have
also brought many problems. bioRxiv is considered a very successful preprint
platform, yet studies still show that most papers are submitted around the
time of journal submission, meaning that bioRxiv preprints primarily serve as
platforms for authors to promote their research results rather than providing
much help for authors to improve paper quality [61]. Only a minority of papers
on bioRxiv actually receive comments. The open review of preprints that the
academic community greatly hopes for has not yet become common practice.
This does not mean that preprints’ roles in academic communication are all
imaginary, but rather suggests that preprints still have distance to reach ideal
levels, with infinite potential and much room for development.

Additionally, 30% of papers on bioRxiv have not been published in formal jour-
nals, and 22% of papers on arXiv remain unpublished [63]. While some un-
published papers are not necessarily inferior or unscientific—for example, the
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preprint paper proving the Poincaré conjecture remains unpublished—these pa-
pers that have not undergone peer review still raise concerns. For instance,
will their extensive exposure to the public, scientists, and industry practitioners
pose health and social risks? Will they waste scientists’ time and energy? These
impacts are temporarily unassessable.

Moreover, while preprints accelerate knowledge iteration, they also accelerate
the spread and proliferation of misinformation, leading some to consider un-
reviewed, rapidly disseminated preprints as “knowledge viruses.” During the
COVID-19 pandemic, preprints shone brightly while also generating consider-
able controversy and confusion. For example, one preprint suggested through
various arguments that the novel coronavirus was a product of HIV virus modifi-
cation [64]. Another claimed that vitamin D could treat COVID-19 patients and
reduce severe case incidence [65]. Although these flawed preprint papers were
later retracted, after their release they had been viewed by hundreds or thou-
sands of people, influencing government health policies, and many researchers
had already conducted new research based on these papers. While journals
also cannot prevent flawed research from being published, the characteristics of
preprints amplify these defects.

Academic recognition and acceptance of preprints have not been smooth sailing
either. In 2021, the Australian Research Council changed its funding policy
to disallow citing preprints in grant applications [66]. Although the council
abandoned this modification by year-end under pressure from scholars, it still
reflects a certain level of distrust toward preprints. Regarding journals, while
the vast majority of academic journals still support preprints or at least do not
oppose researchers prioritizing preprint disclosure, this does not mean journals
are not concerned about the rise of preprints. Particularly when preprint cita-
tions are recognized, causing actual citation losses for journals, some journals
have become worried and no longer support citing preprint papers in formally
published papers. For example, the British Journal of Pharmacology issued a
new preprint policy statement in 2021 no longer allowing citation of preprints in
formally published papers [67]. They found that after the COVID-19 outbreak,
submitted manuscripts increasingly cited preprints. Considering that preprints
mix research works of various credibility and quality, after surveying over 70
editorial board members, British Journal of Pharmacology concluded that more
board members did not approve of citing preprints in formally published papers.

Preprint platforms themselves also face many development issues. For exam-
ple, sustainable development mechanisms for preprint platforms remain unclear.
Most preprint platforms either rely on continuous financial support from one
or several institutions or depend on sponsorship from public welfare founda-
tions, and have not yet explored a sustainable and stable operational model.
Consequently, when OSF ceased to be free, numerous preprint repositories
based on the OSF platform stopped operating, including the library and in-
formation science preprint platform LIS Scholarship Archive, the law preprint
platform LawArXiv, and many regional preprint platforms such as the Indone-
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sian preprint platform. Preprint review mechanisms also need improvement to
prevent low-quality research from being published through preprints and causing
serious harm without affecting publication efficiency. This includes increasing
preprint platform accountability and screening transparency, promoting respon-
sible academic exchange, and striving to teach critical research skills to non-
academic users [68].

5. Conclusion

As demonstrated above, as a form of academic exchange, an implementation
pathway for open access, and a beneficial supplement to existing academic com-
munication methods and traditional peer review models, preprints are gaining
increasing acceptance and recognition. Dedicated preprint platforms exist in
every disciplinary field. Particularly after the COVID-19 outbreak, more peo-
ple have seen its benefits and recognized its value, despite preprints’ inevitable
flaws. The existence of preprints contributes to realizing a simple, fast, free,
open, pluralistic, and fair academic communication ecosystem. Preprint ex-
change has become an academic information exchange method that cannot be
ignored and constitutes an element of the contemporary knowledge innovation
system. China is striving to build high-end academic exchange platforms [69],
and preprint exchange should undoubtedly become an important component.
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