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China’s place in the global system of science has become increasingly prominent. In 2016,
China published the highest number of scientific articles and in 2022 it was home to the
most cited papers.! However, whether the world’s population can access and benefit from
these scientific outputs largely depends on them being openly available. Academic and
governmental institutions, as well as the public, connect the open science (OS) movement
with two main practices, the publishing of open access (OA) research articles and sharing
open data. Since the early 1990s, OS has been an umbrella term used to refer to all the dif-

ferent technology-enabled initiatives to strengthen openness, one core ethos of science.?



The development of China’s OS (JF#4#%) impacts both China, and the rest of the world. The
fact of whether scientific articles and research data from China are published as OA, will affect
first, whether a major part of scientific knowledge will be open to the world and second whether
through open data, research done in China will become increasingly transparent. These instances
make a difference on a global level as China is one of the leading countries in science, research,
and article publications. For instance, in the cases of the COVID-19 pandemic or the triple plan-
etary crisis, e.g., pollution, the climate crisis, and biodiversity loss, global access to the most up-
to-date scientific knowledge and data remains an essential instrumental first step for collective
mitigation efforts.?

Governments, institutions, and individual scholars see a number of benefits from OS, for instance,
the democratization of knowledge production and steps to make scientific research more trans-
parent and reproducible.* As nations recognize these benefits, the EU and US strongly foster OS
practices, while China’s OS development appears modest. Although China has several decades of
national OS initiatives and widespread support behind it, the outcomes of OS appear low. The
Chinese government’s attitude towards OA publishing and open data can be seen as contradictory.
Even though the government appears to be motivated to make research accessible to the public,
it also views OA research as a national security risk.’

This Observations paper will focus on the past two decades of OA publishing and open data in
China. By doing so, the paper will demonstrate China’s ambitions and progress in participating in
the large-scale movement of OS currently emerging in global academic systems around the world.

A Brief History of Open Science Around the World

The early moments of the OS movement can be traced back to the early 1990s Anglo-American
private sector, as the first preprint archive, arXiv was established in the US in 1991, and the first
OA publisher, BioMed Central, in the UK in 1999. Individual companies used to be the frontrun-
ners of OS, but nowadays that role has shifted to the public sector. One of the most significant
reasons for this shift was that governments wanted publicly funded research results to be avail-
able to taxpayers. Initially the UK and the US paved the way for OS but from the 2010s on, as a
result of a long-term policy development, the EU took the lead and launched its Plan S in 2018,
an initiative that ensures all publicly funded research articles from 2021 are published OA.° In a
similar move in August 2022, the White House Office of Science and Technology Policy (OSTP)
determined that the results of publicly funded research should also be made immediately avail-
able to US citizens.” In China the OS movement has been enjoying gradual institutional support
since the early 2000s led by academic libraries and the Chinese Academy of Sciences (CAS)%. After
UNESCO published The Recommendation on Open Science (2021), an international standard-set-
ting instrument on OS, many governments, including China, signaled the importance of putting
OS on their policy agenda.’

The recommendation can be considered a historical milestone for OS, giving it global legitimacy.
It resulted from “a regionally balanced, multistakeholder, inclusive and transparent consultation
process,” in which China was also included. In 2021, UNESCO Member States adopted the rec-

ommendation, a normative, globally shared, modern code of conduct and ethics framework of



high-quality science that aims to foster human rights and global equality.!” China’s involvement in
the creation of the recommendation as well as several smaller governmental initiatives indicate

that OS is taken seriously on a governmental level.

An Optimistic Decade for China's Open Access and Open Data
Development

Around 2010, several scholars (e.g. Zhang 2014; Ren and Montgomery 2015; Montgomery and Ren
2018) deemed China’s open data led OS development as promising." China joined the World Data
Center in 1984 and the World Data System in 1988, earth sciences’ global joint data center.”? Large-
scale OS development in China, however, first began in 2001, with the launch of a national Scientific
Data Sharing Project. This started the construction of scientific data sharing centers, that initially
shared data from meteorology, forestry, and agriculture.”® Another significant governmental open
data milestone was The Outline of the National Medium- and Long-Term Science and Technology
Development Plan (2006-2020) that mentioned establishing an open mechanism for sharing sci-
entific data and resources." Also, the launch of the regulation Measures for the Management of
Scientific Data (MMSD) in 2018 was significant as it stated that government funded research data
should be shared and “used in accordance with the principle of openness” while “following hier-
archical management, safety and control.™ Although these government level initiatives fostering

open data are impressive, policy implementation still remains in its infancy.!

In 2013, CAS and the Natural Science Foundation of China (NSFC) endorsed the Global Research
Council’s Action Plan toward Open Access to Publications. In his article, Dr. Zhang from the Na-
tional Science Library of CAS stated that “MoST, CAS, NSFC, are all currently working on detailed
OA policies, and it is expected that high-level policies with far reaching impact could come into
force soon,” expressing strong optimism about the development of OA." In 2016 the Confederation
of China Academic Institutional Repository (CHAIR) was founded and CAS established ChinaX-
iv—a repository for preprint articles—and expressed strong optimism about the OA development.®
Since then, scientific institutions have made some developments, for instance in 2018 a number
of significant libraries e.g., National Science and Technology Library (State Council), National Sci-
ence Library (CAS) released a public statement in support of the EU’s Plan S.” However, since that
statement no significant national OS policy comparable to Plan S has been launched.

Open Science's Growing Presence in China from 2020

The government’s science policy promoted OS in key policy documents, highlighting its
importance in documents such as the revised Science and Technology Progress Law of the Peo-
ple's Republic of China 2021 (4 A R 3tA B H A ¥ %, 20214545 374#+5): “The state strengthens
the construction of academic journals, improves the exchange mechanism for scientific research
papers and scientific and technological information, promotes the development of open science,
and promotes the exchange and dissemination of science and technology,” (Article 94).2° On top
of this, six additional articles of the same law mention OS, two articles refer to OA publishing, five
mention open data practices, and three reference science communication and outreach (i.e., pop-
ularization of science).



Other than policy documents, OS enjoys increasing institutional acceptance based on a new con-
sortium. The Open Science Promotion consortium (OSPC) was established in 2022 by the China
Association for Science and Technology (CAST). The OSPC, which includes Chinese and foreign
organizations related to OA publishing, open data, and OS infrastructure construction, was creat-
ed “to respond to UNESCO's Open Science Recommendation to promote the in-depth practice of
OS in China and the world.” No exact plan, however, to launch an OS policy has been voiced from
the OSPC yet.

China’s Comparatively Modest OA and Open Data Development

Although the past two decades in China have brought optimism around OS, the government’s
speed and readiness has been lacking when it comes to implementation. For some time now China
has acknowledged OA as important, but in practice there are few parallels with the initial excite-
ment and the policy attention it received. According to recent research by Zhang et al. (2022), us-
ing Web of Science data (available mostly in English), China’s degree of OA publishing scores lowest
when compared to the USA, UK, Norway, Netherlands, and France.?? The STM Association’s 2022
publication statistics (based on Scopus data) lists China as the biggest publisher of OA articles in
absolute numbers with 337,611 OA articles, the US, in second place published 226,013 OA articles.
The percentage of OA publications, however, paints a different picture, as China’s total scientific
output was 38 percent OA in 2022 which, compared to the 54 percent in the US or 68 percent in
Germany, highlights the potential China has to increase its OS practices.

What'’s more, China is not a leading country in open data development. According to Li et al. (2022)
who used the Re3data registry of scientific research data repositories, China ranked 12th with 48
registered repositories, whereas the number one was the US with 1136 repositories in 2021.> In ad-
dition, the current data from the Directory of Open Access Repositories (DOAR) reporting data and
journal repositories, paints the same picture. In 2023, China, with 65 listed repositories, ranked
22nd whereas, the US, ranked 1st, has 925 listed repositories.” The Re3data and DOAR repositories
are available in English and Chinese and include journal articles and research data.?® As China is
the world’s largest producer of scientific articles, one may expect its ranking to be higher.”

One central player that determines access to scientific articles and data is the China National Knowl-
edge Infrastructure (CNKI, 4= ®). It is the largest journal and research database in China housing
approximately 95 percent of the Chinese academic resources, of which 40 percent sit behind a pay-
wall 2821222 -4k 18 2022). The Chinese academic community has complained for some time about
CNKT'’s IP misconducts as well as high subscription fees.?® Criticism of CNKI’s subscription fees and
paywalls echo those of European academics that ultimately catalyzed the Plan S. In April 2022, CAS
complained about CNKI’s high subscription fees and suspended its use.*® In May 2022, the Chinese
government intervened as the State Administration for Market Regulation of China (SAMR) launched
an antitrust investigation into CNKI without further elaboration on the causes.® The investigation
was reportedly related to the increasing subscription fees, and one month later the CNKI made
its plagiarism-checking services free of charge.®* Finally in December 2022 CNKI was fined 87.6
million yuan for abusing its dominant market position.*® These outcomes seem to illustrate the im-
portance that the government assigns to OA and affordable subscription fees for the wider public.
The outcome of a recent China Cyberspace Administration (CAC) investigation into CNKI,



however, directly contradicts the attention given to OA and deems it a national security risk.
An investigation was launched for "preempting security risks of national data, protecting nation-
al security and safeguarding public interest" in June 2022.3* According to the CAC, CNKI com-
prises “sensitive information” regarding the country’s major projects, significant technological
achievements, and the development of core technologies.®* In March 2023, CNKI informed their
foreign subscribers that the company would restrict their access from April 1, 2023 to ensure its
"cross-border services are in compliance with the law."*® This access restriction is another signal
that the Chinese government perceives OA and open data as a national security risk.

Reasons for Open Access Publishing and Open Data Development

Factors such as Chinese scholars’ optimism, the determination of some institutions’ OS develop-
ment and its’ increased occurrence in science policy, were apparently not enough to boost China’s
OA and open data base rates. Li and Chen (2020) explain that the OS movement has been widely
acknowledged as an important matter for all sectors of Chinese society.*” However, academic in-
centive mechanisms, technological infrastructure, legal risks, and research culture are still ob-
stacles for the movement. According to Zhang et al. (2022) a reason for low OA outcomes might
be the fact that China’s OA policies are mostly advisory, not mandatory. Also, overall confusion
and skepticism towards OA were raised as potential reasons for the low OA figures.* In addition,
Huang et al. (2021) concluded that as the idea of openness has a relatively weak resonance in the
Chinese context, open data remains in its infancy in China.*® Another explanation as to why OA and
open data have not been urgently on the policy agenda could be that China’s science policy priority
has been to increase its scientific research capabilities. The outcomes of which are now visible in
terms of number and citation metrics of publications.

In the light of the government interventions on CNKI, reasons for the modest developments in OA
publishing and open data may be due to the same contradiction visible in the case of the CNKI:
the different ways in which the Chinese government views OS. The progress that China has made
in OS raises the question as to whether its support for international OS initiatives such as Plan S
and the UNESCO’s Open Science Recommendation is merely a reaction to recent developments in
a scientific code of conduct, defined by Western academia.

Outlook for China’s Future Open Science Development

China’s OA and open data development has progressed slowly since the 2000s despite sever-
al institutional initiatives and times of high hopes expressed by the academic community.
And, therefore, it is hard to predict whether future OS implementation will remain as gradual
as it has been. Stronger commitment to OS is visible in China’s core science policies such as
the revised Science and Technology Progress Law and the launch of the OSPC. But the pub-
lic should not get their hopes up too soon, as neither the government nor the OSPC have an-
nounced concrete plans to launch an OS policy that would include OA publishing and open data.

There are many factors that would be advantageous for China’s future OA development. First, as
OA publishing increases the potential to get cited, embracing OA could be a means to succeed in



the global competition for the world’s largest and most influential producer of scientific knowl-
edge. Second, as the US recently launched an OA policy, it could be that in (the distant) future OA
publishing becomes a race of signaling scientific leadership and progress between the two coun-
tries. Whatever China’s OS development trajectories will be, they are likely to differ from the ones
in the EU and the US. As Braun Stielcova et al. (2022) discussed in their recent Observations paper,
China is “gradually scaling back on open exchange and possibly establishing a new national model
of science infrastructure and the conduct of science" rather than emulating foreign models. One
outcome of this could be that other aspects of OS, such as open education and science communi-
cation become the central focus in the future in China.*

As this paper shows, there is an emerging understanding and body of reports and litera-
ture about the macro level of OS in China, especially in Chinese.* What's more, OS is both a
top-down and bottom-up movement, and grassroots initiatives can have a significant im-
pact, such as the Chinese, English-language, OA journal “The Innovation” The multidisci-
plinary three-year old journal established by young Chinese scientists is currently ranked
third in terms of its “impact factor,” just behind the world’s two most-cited journals Na-
ture and Science.*” Further research could investigate this type of grassroots-led OS ini-
tiatives in China for a deeper understanding of the different disciplines of the OS movement.
Finally, as China’s influence in the global system of science continues to grow, the impact of its’
current two-sided attitude towards OS on the global scientific community, especially in terms of
OA and open data, requires further attention and analysis.

About the Author More Information

Annina Lattu is a Doctoral Researcher at the Faculty of Find the paper online:

Management and Business at Tampere University and a https://doi.org/10.17617/2.3553727 .

Doctoral Candidate at the Graduate School of Education at

Peking University. She researches open science practices Read about the series:

in university-industry research collaboration in Finland and https://www.mpiwg—berlin.mpg.de/LM RG/ob-

China. She is currently a Visiting Predoctoral Fellow at the 5
) ) o servations
Lise Meitner Research Group "China in the Global System of

Science."




References

1. Karen White, “Publications Output: U.S. Trends and International Comparisons | NSF - National Science Foundation,’
Science & Engineering Indicators, National Science Foundation, 2019, https: //ncses.nsf.gov/pubs,/nsb20206 /publication-
output-by-region-country-or-economy; Jeffrey Bairnard and Dennis Normile, “China Rises to First Place in Most Cited
Papers,” August 17, 2022, https: //www.science.org/content/article /china-rises-first-place-most-cited-papers.

2. Tim van der Zee and Justin Reich, “Open Education Science; AERA Open 4, no. 3 (2018), https://doi.
org/10.1177/2332858418787466; Benedikt Fecher and Sascha Friesike, “Open Science: One Term, Five Schools of Thought,
in “Opening Science: The Evolving Guide on How the Internet Is Changing Research, Collaboration and Scholarly Pu-
blishing,” eds Sonke Bartling and Sascha Friesike, (Cham: Springer International Publishing, 2014): 17-47, https://doi.
org/10.1007/978-3-319-00026-8_2; Robert K. Merton, The Sociology of Science: Theoretical and Empirical Investigations
(University of Chicago Press, 1973).

3. United Nations Climate Change, “What Is the Triple Planetary Crisis? | UNFCCC,” April 13, 2022, https: //unfccc.int/
news/what-is-the-triple-planetary-crisis.

4. Valeria Arza and Mariano Fressoli, “Systematizing Benefits of Open Science Practices,” Information Services & Use 37,
no. 4 (2017): 463-74, https: //doi.org/10.3233 /ISU-170861; Marcus Munafo, “Open Science and Research Reproducibility,’
ecancer 10, no. 56 (2016), https: //doi.org/10.3332 /ecancer.2016.ed56.

5.Josh Ye, “Chinese Authority Launches Probe into Chinese Academic Database CNKI,” Reuters, June 24,2022, https: /www.
reuters.com/world/china/chinese-authority-launches-probe-into-chinese-academic-database-cnki-2022-06-24 /.

6. Plan S, “Plan S’ and ‘cOAlition S’ - Accelerating the Transition to Full and Immediate Open Access to Scientific Publica-
tions,” 2020, https: //www.coalition-s.org/.

7. White House Office of Science and Technology Policy, “OSTP Issues Guidance to Make Federally Funded Research
Freely Available Without Delay,” 2022, https: //www.whitehouse.gov/ostp/news-updates/2022 /08 /25 /ostp-issues-gui-
dance-to-make-federally-funded-research-freely-available-without-delay/.

8. Zhang Xiaolin, “Development of Open Access in China: Strategies, Practices, Challenges,” Insights 27, no.1 (2014): 45-50,
https: //doi.org /10.1629 /2048-7754.111.

9. UNESCO, “UNESCO Recommendation on Open Science,” UNESCO Digital Library, 2021, https: //unesdoc.unesco.org/
ark: /48223 /pf0000379949.1ocale=en.

10. UNESCO, “UNESCO Recommendation.”

11. Zhang, “Development of Open Access in China”; Xiang Ren and Lucy Montgomery, “Open Access and Soft Pow-
er: Chinese Voices in International Scholarship,” Media, Culture & Society 37, no. 3 (2015): 394-408, https://doi.
org/10.1177/0163443714567019; Xiang Ren and Lucy Montgomery, “Understanding Open Knowledge in China: A Chinese
Approach to Openness?” Cultural Science Journal 10, no. 1 (2018): 17-26. https: //doi.org/10.5334 /csci.106.

12. Li Chengzan, Yuanchun Zhou, Xiaohuan Zheng, Zeyu Zhang, Lulu Jiang, Zongwen Li, Pengyao Wang, Jianhui Li, Son-
gyuan Xu, and Zhanjie Wang, “Tracing the Footsteps of Open Research Data in China,” Learned Publishing 35, no. 1(2022):
46-55, https: //doi.org,/10.1002 /leap.1439.

13. Li et al, “Tracing the Footsteps”

14. Zhang Lin, Yahui Wei, Ying Huang, and Gunnar Sivertsen, “Should Open Access Lead to Closed Research? The Trends
towards Paying to Perform Research,” Scientometrics, May, 2022, https: //doi.org/10.1007/s11192-022-04407-5.

15. Li et al. “Tracing the Footsteps.

16.Huang, Yingshen, Andrew M. Cox, and Laura Sbaffi, “Research Data Management Policy and Practice in Chinese Uni-
versity Libraries,” Journal of the Association for Information Science and Technology 72, no. 4 (2021): 493-506, https: //doi.
org/10.1002 /asi.24413.

17. Zhang, “Development of Open Access in China.”

18. China Association for Science and Technology and International Association of Scientific, Technical, and Medical Pub-
lishers, “Open Access Publishing in China 2022 - A Joint Report Prepared by China Association for Science and Technology
(CAST) and International Association of Scientific, Technical, and Medical Publishers (STM),” 2022, https: //new.qq.com/
rain/a/20220507A065WMO00.

19. National Science Library, “OA2020 Mainland China Signatory Libraries Discussed a Response To Plan S Guidance on
Implementation,” April 2, 2019, http: //english.las.cas.cn/ns/highlights /201904 /t20190402_207497.html.

20. Ministry of Science and Technology of the People’s Republic of China, Law of the People's Republic of China on Scien-
tific and Technological Progress (amended in 2021) (F % A K3 Ae B A5 H AR 2 F [20215159T]), F 4 A Rb o B A AR,
306-03-2021-11, 2021, http: //www.most.gov.cn/xxgk /xinxifenlei /fdzdgknr/fgzc /flfg /202201,/t20220118_179043.html.
21. China Association for Science and Technology, “China Association for Science and Technolo-
gy prepares for the establishment of the Open Science Promotion Consortium” (¥ EfH#% & &
I IFAAF AL IEAAK), o AT May 7, 2022, https: //new.qq.com/rain/a,/20220507A065WMO00.



22. Zhang Xiyuan, Stefan Reindl, Hongjun Tian, Minghan Gou, Ruijie Song, Taoran Zhao, Liz Jackson, and Petar Jandri¢,
“Open Science in China: Openness, Economy, Freedom & Innovation,” Educational Philosophy and Theory 55, no. 4
(2022):432-445, https: //doi.org,/10.1080,/00131857.2022.2122440.

23. STM, “Open Access Uptake for the Top 30 Article Producing Countries/Regions and Other Geographical Groupings,”’
2023, https: //www.stm-assoc.org/oa-dashboard /open-access-uptake-for-the-top-30-article-producing-countries-
and-other-geographical-groupings/.

24. Li et al., “Tracing the Footsteps.”

25. OpenDOAR, “OpenDOAR Statistics - v2.Sherpa,” Open DOAR, 2023, https: //v2.sherpa.ac.uk/view/repository_visuali-
sations/1.html.

26. Li et al., “Tracing the Footsteps.”; Nayak Satyajit, and Binay Kumar Parhi, “Assessment of Open-Access Institutional
Repositories of China on Directory of Open Access Repositories (OpenDOAR),” Library Philosophy and Practice, April, 2021,
1-11, https: //digitalcommons.unl.edu/cgi/viewcontent.cgi?article=9855&context=libphilprac.

27. Amy Burke, Abigail Okrent, and Katherine Hale, “The State of U.S. Science and Engineering 2022 | NSF - National Sci-
ence Foundation,” The State of U.S. Science and Engineering, National Science Foundation, 2022, https: //ncses.nsf.gov/
pubs,/nsb20221/u-s-and-global-science-and-technology-capabilities#research-publications.

28. Li Runzezi (3i4#%F) and Guo Meiting (3f%%) An investigation into CNKI! The cybersecurity review to become a
normal part of my country’s online security controls (feR#&E | M %4 &F & XRRE W b4 42 5B S TE) 2st
Century Business Herald (214 %% 4Rid), June 24 2022 https://m.2ljingji.com/article/20220624 /herald /bfOebed-
24580fd1a3dcOcf24b05d5dad.html 24 06 2022

29. Echo Xie, “China’s Biggest Academic Database Too Expensive for Its Top Research Body,” South China Morning Post,
April 19, 2022, https://www.scmp.com/news/china/science/article/3174687/top-research-body-cuts-use-chinas-lar-
gest-online-academic; Xiao Hong-Wei, Jun Wang, and Xiao-Ming Fang, “Frustration over Chinese Academic Database
Charges,” Nature 605, no. 7911 (2022): 620, https: //doi.org/10.1038 /d41586-022-01417-4.

30. Pola Lem, “Could China Be on the Verge of Breaking Up Database Publishing?” Inside Higher Ed, May 5, 2022; Leung,
Mimi, and Yojana Sharma, “Chinese Academy of Sciences Drops Huge Research Database,” University World News, April
20, 2022.

31. Reuters, “China Launches Antitrust Investigation into Biggest Academic Database,” South China Morning Post, May 13,
2022, https://www.scmp.com/news/china/science/article /3177679 /china-launches-antitrust-investigation-biggest-
academic-database.

32. Jiang Yaling, “China’s Largest Academic Paper Database CNKI Opens Some Services to Individuals after Beijing’s Anti-
trust Probe,” South China Morning Post, June 13, 2022, https: //www.scmp.com /tech/big-tech/article /3181526 /chinas-
largest-academic-paper-database-cnki-opens-some-services.

33. Global Times, “Chinese Online Academic Database CNKI Hit with Heavy Fine after Antitrust Probe - Global Times,’
December 26, 2022, https: //www.globaltimes.cn/page /202212 /1282688.shtml.

34. Ye Josh, “Chinese Authority Launches Probe into Chinese Academic Database CNKI

35. Shen, Xinmei, “China’s Largest Academic Database CNKI Put under Cybersecurity Review,” South China Morning Post,
June 24, 2022, https://www.scmp.com/tech/big-tech /article/3183008 /chinas-internet-watchdog-launches-cyberse-
curity-investigation.

36. Frances Cheung, “China Slashing Foreign Subscriber Access to Key Research Database,” Nikkei Asia, March 23, 2023,
https: //asia.nikkei.com /Politics /International-relations /China-slashing-foreign-subscriber-access-to-key-research-
database.

37. Li Qiushi, and Chuanfu Chen, “Promoting the Policy Environment Development of Open Science in China,” (## + B 7
AR K 0 BURR Bk B 6 15347, no. 3 (2020): 11-21, https: //doi.org,/10.13366 /§.dik.2020.03.011.

38. Zhang Xiyuan et al., “Open Science in China”

39. Huang Yingshen, Andrew M. Cox, and Laura Sbaffi, “Research Data Management Policy and Practice in Chinese Uni-
versity Libraries,” Journal of the Association for Information Science and Technology 72, no. 4 (2021): 493-506, https: //doi.
org/10.1002 /asi.24413.

40. Braun Stfelcova, Andrea, Stephanie Christmann-Budian, and Anna L. Ahlers, “The End of ‘Learning from the West'?
Trends in China’s Contemporary Science Policy,” Observations 6, 2022, https: //doi.org/10.17617/2.3407491.

41. Wang Linhui and Ni Ming, “An Analysis of Strategies of Chinese Open Access Journals Applying for the DOAJ Data-
base" (*F B IF A FH I 35 A0 NDOAJLAE B Ko ARAT) iR 5 fr ) 5, (2022): 74-83, https://doi.org,/10.19619/j.issn.1007-
1938.2022.00.066; Zhang Xiaoling, “National Open Access Development and Suggestions for Academic Journals)
(FFAR B KR B K8 5 R F) 609 £ a2 3) F B 7 3%, no. 26 (2022): 75-77, https: //doi.org,/10.13939 /j.cnki.zgsc.2022.26.075;
Ning, Bi, “Net Benefit of Scholarly Communication and a New Framework for Analyzing the Pros and Cons of Open Access,’
Chinese Science Bulletin 67 (28-29) (2022): 3367-71, https: //doi.org /10.1360/TB-2022-0407.

42. Xin Ling, “Young China Science Journal The Innovation Joins International Rankings,” South China Morning Post, July
3, 2023, https: //www.scmp.com/news/china/science/article /3226280 /young-china-science-journal-innovation-jo-

ins-international-rankings



