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Abstract

The preeminence of English as the lingua franca in global science has led to English-dominant publication practices, even in non-English-
speaking countries. We examine the complex dynamics of language use in scientific publications in China, a major contributor to global scientific
output, and the tensions between English and the native language. By analyzing 2,209,987 multilingual publications from 183,457 projects
funded by the National Natural Science Foundation of China, we reveal a strong preference for English as the publication language in China,
with 66.2% of publications in English versus 33.8% in Chinese. Key projects and natural sciences and engineering projects favor English more;
regional projects and social sciences projects use Chinese more. However, English has a growing prevalence over the years across all research
fields, project types, and publication venues. There is a negative correlation between the shares of English usage in journals and conference pro-
ceedings. We find only a minor overlap between English and Chinese-language publications, indicating unique contributions rather than repeti-
tive content. However, Chinese-language publications are more likely to be similar to English-language publications. For highly similar cross-
language publication pairs, the Chinese version tends to be published earlier. The findings underscore the risk of underestimating China’s scien-
tific output by only counting English-language publications. We highlight the importance of creating a comprehensive multilingual database and
the significant role of non-English-language research in global scientific discourse.
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1. Introduction

Since the latter half of the 20th century, English has become the
de facto lingua franca of science, even in nations where English
is not the primary language (Gordin 2015; Ramirez-Castaneda
2020). The existence of a lingua franca in sciences is critical for
global scientific knowledge communication and dissemination,
enabling scientists worldwide to share, access, and build their
work upon a vast body of scientific literature (Baldauf 2001;
Valkimadi et al. 2009; Mongeon and Paul-Hus 2016). The
dominance of the English language encourages research policies
that reward the use of this language (Aagaard, Bloch and
Schneider 2015; Fejes and Nylander 2017; Mathies, Kivisto
and Birnbaum 2020). However, scientific discoveries and
advancements are not limited to English alone (Gonzilez-
Alcaide, Valderrama-Zuridn, and Aleixandre-Benavent 2012;
Amano, Gonzalez-Varo and Sutherland 2016). Compared with
English, native languages hold immense value in conveying and
preserving indigenous knowledge and research findings and
connecting research to local communities and native speakers
(Kulczycki et al. 2020). Publications written in native languages
are often situated in local social contexts and thus provide nu-
anced findings for local issues. Moreover, publishing in native
languages allows researchers from peripheral language systems
to contribute without language barriers, which creates possibili-
ties for fair representation of science (Lewison 2009; Dann
2011; Faraldo-Cabana 2018). Therefore, it is vital to recognize
and promote multilingual research beyond English for a more
inclusive, vibrant, and efficient research environment (Uzuner
2008; Sivertsen 2018).

As one of the non-English-speaking leading producers of
scientific publications (Heilbron and Gingras 2018; Tollefson

2018; Wagner, Zhang and Leydesdorff 2022; Baker 2023),
China is an interesting yet underexplored actor in how differ-
ent academic languages are used by researchers. Over the
past decades, the world has witnessed an exponential growth
of scientific publications produced by scientists in China, as
documented by major English-based bibliographic databases
such as the Web of Science (WoS) and Scopus (Zhou, Su and
Leydesdorff 2010; Tollefson 2018). Meanwhile, a consider-
able amount of research in China was still published in
Chinese. China established its native language publication
system and databases, including Chinese Academic Journals
and China National Knowledge Infrastructure (CNKI), pro-
viding native-language outlets for research dissemination. In
2020, China published ~452,000 scientific papers in domes-
tic Chinese journals, which mostly were in Chinese, and
553,000 papers in Science Citation Index (SCI) journals,
which mostly were in English (Ministry of Science and
Technology of the People’s Republic of China 2022). Within
this context, it becomes essential to explore how China rec-
onciles the tension between utilizing the globally accessible
English language and promoting the use of their native lan-
guages in the publication system as these countries strive to
make their contributions known on a global scale.
Meanwhile, it is unclear exactly to which extent China’s re-
search has been anglicized and how Chinese researchers pub-
lish in multiple languages, mainly English and Chinese
(Clarke et al. 2007). This gap in China is particularly notable
in scientometrics and research evaluation, given that China
has surpassed the United States as the top producer of scien-
tific papers (Tollefson 2018). This research gap persists pri-
marily due to the absence of data infrastructure covering
publications in both Chinese and English. This study delves
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into the status of science anglicization in China to further un-
derstand its role in global science, based on publications from
projects funded by the National Natural Science Foundation
of China (NSFC). NSFC is China’s primary government re-
search funder for natural sciences and engineering (Yang
2016). These government-endorsed projects are representa-
tive of Chinese top high-quality STEM research to a large ex-
tent. Using 2,209,987 publications by projects funded by
183,457 NSFC projects between 2010 and 2015, we pro-
duced a cartographic overview, as conceptualized by Gingras
(2016), of the market share of English and the native lan-
guage, Chinese, used in China’s scientific publications and
how these patterns vary by time, field, project type, and ven-
ues, with a strong focus on understanding how the distribu-
tion of the two languages is correlated with the other factors.
In addition, we investigate the overlap between local science
(published in Chinese) and international science (published in
English) in China using a natural language processing ap-
proach. Our approach based on the NSFC outcome database
overcomes the disadvantage of the significant overrepresenta-
tion of English-language publications in common biblio-
graphic databases.

As the first attempt of the kind, this study sheds light on
the current multilingual publication practices of researchers
in China, particularly in the STEM fields, and provides
insights for policymakers to understand the language prefer-
ences of researchers and formulate corresponding policies. It
also carries significant implications for the global scientific
community. By comprehending the language diversity in sci-
entific publishing, researchers, policymakers, and funding
agencies can more effectively assess the breadth and depth of
China and similar countries’ scientific achievements, enabling
greater collaboration, knowledge exchange, and integration
of native research into global scientific endeavors.

2. Literature review
2.1 Multilingual publishing practices in non-English
speaking countries

The publishing practices in multilingual contexts within non-
English-speaking countries have garnered attention from bib-
liometric researchers. Most studies predominantly rely on
bibliographic databases such as WoS (Liu 2017; Koch and
Vanderstraeten 2019; Rao, Xia and Li 2020; Mironescu,
Morosanu and Bibiri 2023), with some incorporating multi-
ple datasets, including national databases (Kulczycki et al.
2018,2020).

Existing analysis indicates an increasing use of English in
academic publishing in non-English-speaking countries.
Using WoS data, Koch and Vanderstraeten (2019) demon-
strated that the proportion of English-language publications
in Chile has increased from 1976 to 2015 in both national
and international journals. Mironescu, Morosanu and Bibiri
(2023) observed that while WoS linguistic journals in central
and eastern Europe founded between 1950 and 1975 have
maintained their multilingual identity, those founded be-
tween 2000 and 2010 have adopted English as the primary
language of publication. Warchat and Zakrajewski (2023)
utilized survey data from a case study university to reveal
that a significant proportion of social sciences researchers
and a considerable but smaller proportion of humanities
scholars disseminate their research results in English.
According to WoS data analyzed by Rao, Xia and Li (2020),
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publications in Chinese by Chinese scholars do not exceed
one-third of those in English, and there was a general down-
ward trend in the ratio of Chinese to English-language publi-
cations over time. Kulczycki et al. (2018, 2020) combined
multiple national datasets from selected European countries,
finding significant variations in the share of publications in
English, with a high of 68% in Finland and a low of 17%
in Poland.

Language practices also differ across disciplines. Koch and
Vanderstraeten (2019) found that several Chilean social sci-
ences and humanities journals favor Spanish for publication,
targeting a continental audience with regionally relevant
topics. Kulczycki et al. (2018, 2020) noted that local lan-
guages are extensively used in social sciences and humanities
publications throughout Europe. Liu (2017) highlighted that
in WoS, unlike in the natural and social sciences, non-English
papers have consistently played a significant role in the arts
and humanities since 1975. Rao, Xia and Li (2020) found
that Chinese scholars publish more WoS-indexed publica-
tions in Chinese in fields such as physics, linguistics,
and philosophy.

The literature discussed drivers for the increase in English-
language publications in non-English-speaking countries.
One of the crucial drivers is the national and institutional re-
search evaluation practices and policies, which encourage
and reward the use of the English language to gain interna-
tional recognition (Heilbron and Gingras 2018). Many evalu-
ation practices depend on cross-country bibliographic
databases, which offer limited coverage of non-English lan-
guages and indigenous works (Van Leeuwen et al. 2001;
Mongeon and Paul-Hus 2016; Fejes and Nylander 2017).
Studies have examined the impact of performance-based na-
tional research evaluation policies and funding pressures on
the increase in English publications (Ossenblok, Engels and
Sivertsen 2012; Aagaard, Bloch and Schneider 2015;
Korytkowski and Kulczycki 2019; Mathies, Kivistd and
Birnbaum 2020). Under the policy context, researchers’ con-
siderations for language selection, such as enhancing interna-
tional visibility and meeting evaluation criteria, have also
been analyzed (Lopez-Navarro et al. 2015; Stockemer and
Wigginton 2019; Zheng and Guo 2019; Warchal and
Zakrajewski 2023).

Most efforts to investigate multilingual publication practi-
ces have had to rely on limited datasets, where local publica-
tions are often not indexed. This reliance on constrained
datasets and the insufficient infrastructure for gathering com-
prehensive publication samples have impeded a deeper under-
standing of the global landscape of scientific knowledge
production. Moreover, as one of the top research power-
houses, China has not been sufficiently examined. One chal-
lenge is that local Chinese-language publication databases
often restrict access to large data quantities (Xia, Wright and
Adams 2008). Consequently, these technical obstacles make
large-scale empirical studies on this subject remarkably chal-
lenging, with only a few exceptions focusing on specific re-
search fields or universities to examine language usage
patterns in China (Zhou, Su and Leydesdorff 2010; Cui and
Zhang 2018; Wei and Zhang 2020). The deficiency in infra-
structure constrains the capacity to perform an exhaustive as-
sessment of the research activities undertaken by Chinese
researchers and China as a nation. This is due to the chal-
lenges, and potentially the impossibility, of gathering all re-
search publications in various languages produced by
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Chinese scholars. This practical challenge serves as a major
motivation for the present research.

2.2 China’s research evaluation system

This research is situated within the Chinese academic system.
China’s modern higher education system was rebuilt in the late
1970s after the Cultural Revolution’s disruptions (Horta and
Shen 2020). Since then, the Chinese government has signifi-
cantly invested in higher education institutions and activities, as
evidenced by three national programs promoting university re-
search: Project 211 and Project 985 were launched in the
1990s, and the Double First-Class Initiative was launched in
2015 (see Shu, Sugimoto and Lariviere 2021 for definition and
history review). These national programs aim to improve the re-
search strength and international competitiveness of top
Chinese Universities (Zong and Zhang 2019; Wei and Zhang
2020; Shu, Sugimoto and Lariviere 2021). However, they have
been criticized for adopting an elitist model that concentrates
resources on a few selected universities, exacerbating inequal-
ities and inefficiencies within the Chinese higher education sys-
tem (Mohrman and Wang 2010; Ying 2011; Shu, Sugimoto
and Lariviere 2021).

Internationalization has become a prominent pursuit of the
Chinese higher education system over the past few decades,
following the ‘open door’ policy implemented by the Chinese
government after 1978 (Huan 1986; Wei 1995). This trend is
closely associated with efforts to expand scientific impact in
esteemed international journals. China has increased its in-
vestment in scientific research and its internationalization
progress (Marginson 2022; National Science Board, National
Science Foundation 2022). As a result, SCI as well as other
similar indices based on English-language publications were
introduced into the Chinese higher education system and
established an authoritative framework for evaluating
Chinese researchers’ performance (Shao and Shen 2012;
Qian et al. 2020). The initial goal of introducing SCI to
China was to enhance the visibility of research by Chinese
researchers and to improve the quality of peer review in
China (Fu, Frietsch and Tagscherer 2013; Qian et al. 2020).
However, publishing in SCI journals has widely become a re-
quirement of PhD graduation, faculty hiring, promotion, and
tenure at top-tier universities in China, particularly in STEM
fields (Shu et al. 2020; Zheng et al. 2022). Additionally, di-
rect monetary rewards for publications further incentivize
English-language publications in SCI journals (Shao and Shen
2012; Quan, Chen and Shu 2017). These policies foster an in-
stitutional environment that encourages the use of English
(Flowerdew and Li 2009; Xu 2020; Xu, Oancea and
Rose 2021).

Although not the focus of this study, a notable policy shift
in the Chinese research system occurred at the beginning of
the 2020s. China’s top leader Xi Jinping called on Chinese
scientists to ‘write scientific papers on the soil of the mother-
land’ and contribute to the national interests by localizing
their research outcomes. Accordingly, the Chinese govern-
ment issued policy documents discouraging the use of SCI for
evaluating research performance (Ministry of Education
Ministry of Science 2020), aiming to extend earlier reforms
to the Chinese higher education system (Chinese Communist
Party Central Committee State Council 2018). As a result,
researchers, especially those funded by the government, are
encouraged to publish their papers in Chinese-language jour-
nals, enabling fast research access for Chinese audiences.

However, these changes will not be reflected in our data, as
our dataset does not cover publications beyond 2020.

3. Data and methods

We obtained the dataset from the NSFC output portal in
August 2021 (National Natural Science Foundation of China
2023). This portal is the official platform for NSFC Principal
Investigators (PIs) to self-report progress and outcomes in all
forms and languages, including research articles, books, reports,
and patents, at the end of their projects. According to NSFC, ac-
curately and comprehensively self-reporting research outcomes
is strictly required by the NSFC. The final review and assess-
ment of the projects are primarily based on the research out-
comes reported. Every research outcome must meet three
criteria: it should be authored by the PI or project participants,
directly relate to the funded project, and explicitly acknowledge
the financial support provided by the NSFC (National Natural
Science Foundation of China 2021a). Failure to report the infor-
mation on the portal may significantly affect the review results
and delay the project’s completion. Therefore, we believe the
current dataset has reliable coverage for the years when manda-
tory reporting is in place. This nature of the data makes it ap-
propriate and reliable for understanding the research landscape
of NSFC funding. The platform documents critical metadata in-
formation for NSFC-funded projects and outcomes, including
project title, duration, funding amount, project type, PI infor-
mation, and outcome details. This study focuses on journal and
conference publications as the primary outcome of research
projects, which account for 90.5% of the total project outcomes
as reported in the database. As the NSFC outcome portal only
documents the complete information for projects funded from
2010 onwards, we focused on projects awarded by NSFC be-
tween 2010 and 2015, which means projects included in our
sample ended in or before 2020 (The most prolonged duration
for an NSFC project is S years). This study focuses on the fol-
lowing dimensions of the data for subsequent analyses.

Project disciplinary field: We analyzed the research out-
comes of the NSFC project by the eight disciplinary depart-
ments (disciplinary fields) in NSFC at the time the data was
collected, including the departments of Mathematics and
Physical Sciences (MPS), Chemical Sciences (Chem), Life
Sciences (Life), Earth Sciences (Earth), Engineering &
Material Science (EMS), Information Sciences (Info),
Management Sciences (MS), and Health Sciences (Health). It
is important to note that the Information Sciences in NSFC is
strongly situated in the knowledge domain of computer sci-
ence, while Management Sciences houses many social science
disciplines within the scope of NSFC, such as economics,
public administration, sociology, and library and information
science. Additionally, there are various subdepartments fo-
cusing on smaller research fields under each disciplinary de-
partment. For instance, Mathematics and Physical Sciences
has 30 sub-departments, making it the largest department in
terms of the number of sub-departments. In comparison, the
Department of Management Sciences only has four sub-
departments. We refer to the disciplinary department by
NSFC as fields and subdepartments as subfields in this study.

Project types: The various disciplinary fields within NSFC
provide funding for different project types, also referred to as
project classes by NSFC. Based on a manual comparison of
our data with statistics in the NSFC Annual Reports, we de-
cided to include four major types, which consider (1) the
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number of projects in each category and (2) how comprehen-
sive our dataset covers the funded projects every year being
reported by NSFC. This study selected the following four
types: Key Projects (EE 5l H; Key), General Projects (1A 15
H; General), Young Scientist Projects (HHERIAEBIIH;
Young), and Projects for Less Developed Regions (X £}
HEWH; Region). These four project types account for
~95.8% of all projects supported by NSFC in our dataset.

* Key: It is the most prestigious program designed for more
senior researchers with previous NSFC project experience.
It usually supports pivotal and impactful research with
significant funding. It normally lasts for 5 years and with
the most significant amount of funding.

General: 1t is a generalized program that can be applied
by any PIs. It is also the largest program in terms of the
number of funded projects. The normal length of a
General project is 4 years.

* Young: This program is only eligible for PIs under the bio-
logical age of 35 (male) or 40 (female) years old. A Young
project typically lasts for 3 years.

Region: This program is designed for PIs working in institu-
tions in less-developed regions, with a strong focus to “facilitate
the construction of the regional innovation system as well as
the social and economic development of the regions’ (National
Natural Science Foundation of China 2021b). Similar to
General, most Region projects also last for 4 years.

Every project type mentioned above is supported by all the
eight disciplinary departments within NSFC. It should be ac-
knowledged that a few other important project types are not se-
lected mostly because they are not covered by the NSFC output
website and hence our downloaded dataset, such as Major
Research Plan (the most prestigious project type in NSFC aim-
ing to solve critical scientific issues, with each funded project
covering multiple individual projects) and Excellent Young
Scientists Fund (a more prestigious project type for young
researchers than the Young Scientists Fund). However, the num-
ber of projects under these latter categories is much smaller than
the selected categories, so our choice does not have a major im-
pact on the representative of our final data sample.

Award year: We used the year when an NSFC project was
first awarded as the award year. This study focused on proj-
ects awarded by NSFC between 2010 and 2015, which means
projects included in our sample ended in or before 2020 (The
longest duration for a project is 5 years). While the database
documents the NSFC project from the late 1980s, we chose
2010 as the starting year because the NSFC outcome portal
only documents the complete information for project out-
comes from 2010 onwards. We thus considered 2010 as the
starting year in our study to ensure consistent linkage be-
tween projects and outcomes. We chose 2015 as the end of
the project year to ensure we had complete outcome records
for all projects by the time we collected the data (see
Supplementary Table S1 for publications excluded). This cre-
ates a sample with 185,465 projects funded by NSFC from
2010 to 2015 and 2,323,443 corresponding publications.

Publication year: Research outcomes usually appear after a
project is awarded. This study uses the year a publication was
published as the publication year. A small proportion
(108,234, 4.6%) of publications in our sample lack the infor-
mation or have an incorrect publication year (e.g. a paper
was published 10 years before its supporting project was
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funded). To address these issues, we limited the publication
sample to those published between 2010 and 2020. It is
noted that 41.2% of publications excluded are in Chinese,
which is relatively close to the ratio among publications dur-
ing the period.

Language detection: Language detection is a crucial step
for this project. We used the Python package lingua (version
1.1.3) to detect the language of publications based on publi-
cation titles in our dataset (Stahl 2023). This package uses
n-grams of sizes one to five to calculate the Bayesian proba-
bility of a text string belonging to a language. We used lingua
to estimate the language of publications based on publication
title information provided by the NSFC outcome portal. We
applied this package to our corpus using its default setting to
identify all languages used by researchers in China. Initially,
it identified 53 languages used in publications by authors in
China, with English and Chinese being the dominant ones
(99.8%, see Supplementary Table S2). After manually
reviewing a random selection of 200 publications for each
identified language, we discovered that all titles categorized
under languages other than Chinese were in fact, in English.
A deeper probe showed that the incorrect identification of
publication languages resulted from special non-English
words appearing in the titles. For instance, the title ‘Three
homoclinic solutions for second-order p-Laplacian differen-
tial system’ was mistakenly labeled as Latin. Consequently,
we manually re-categorized all publications from the other
eight languages as English. Moreover, we conducted a man-
ual review of a random subset of 400 publications that the
lingua package identified as English or Chinese. We detected
no errors in these samples. Given that Chinese and English
overwhelmingly dominate our dataset’s publication lan-
guages, this research primarily concentrated on these two,
representing more than 99.9% of all publications in the data-
set. After restricting languages, our final sample consists of
2,209,987 publications under 183,457 projects that sup-
ported these publications (see Figure 1 and Supplementary
Table S3 for granular breakdown).

Similar publication detection across languages: To under-
stand if there are highly similar publications in the two lan-
guages, we compared the pairwise similarity between all
English- and Chinese-language publications within one proj-
ect based on their titles. This analysis is specifically concern-
ing the similarity of topics and content, without considering
the overlap of full texts. As such, instances of (self-)plagia-
rism within the main body of the text were not included in
our scope. We used titles because a significant fraction of
publications do not have abstracts available in the dataset.
However, we also conducted a supplementary analysis by
combining and comparing titles and abstracts on a subset of
our dataset where intelligible abstracts were available, lead-
ing to similar results (see Section 4).

First, for every title, we used sentence-BERT (SBERT) to
generate a sentence vector embedding in semantic meaning
(Reimers and Gurevych 2020). SBERT uses BERT to produce
contextualized word embeddings for all input sentence
tokens and then combines the embeddings of individual
tokens in the sentence through a pooling operation to pro-
duce a single vector representation for the entire sentence.
Given that our texts contain Chinese and English, we used
the pre-trained model, paraphrase-multilingual-Minil. M-
L12-v2, to generate embeddings in consistent spaces across
multiple languages (Reimers and Gurevych 2020). This
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Figure 1. Distribution of data. (A) Publication percentage by field. (B) Publication percentage by project type. (C) Publication percentage by publication
venue. (D) Temporal distributions of projects. (E) Temporal distributions of publications.

model was trained on a vast corpus of multilingual para-
phrase data, supporting more than 50 languages. During
training, sentences with similar meanings, even from different
languages, will have closely aligned vector representations
within the embedding space. This ensures that their semanti-
cal similarity can be numerically computed even if two texts
are in different languages.

Before training, we cleaned the publication titles by removing
hypertext markup language (HTML) tags, HTML entities, and
other noises. We also removed all ending punctuation because
most titles typically end with no punctuation. We avoided fur-
ther preprocessing since BERT-based models were originally
trained without such modifications. Changes like altering letter
cases or removing stop words might misrepresent the essence of
a title, especially given their typically short lengths. We used the
Python library Sentence Transformers (v2.2.2), to transform
each title into a vector embedding. These vectors, each com-
posed of 384 numerical values, capture the semantics of the
titles. To quantify the similarity, we computed a cosine similar-
ity score between each title pair embedding vectors. A similarity
score closer to 1 indicates a high similarity, while a similarity
score closer to -1 indicates dissimilarity. The computation was
performed using the resources of the Center for High
Throughput Computing (2006).

Moreover, as a validity check of the similarity score, we did a
proportional sampling of 5000 cross-language title pairs from
all pairs while keeping the original distribution of fields and
project award years. We binned the similarity scores into 20
equal-length intervals and applied variable sampling weights to

each bin to ensure that every level of similarity is representative
in the 5000 pairs (see Figure 2A). We then used the large lan-
guage model Generative Pre-trained Transformer 4 (GPT-4)
model to annotate a five-point similarity scale from 1 (very dif-
ferent) to 5 (very similar) by designed prompts and compared
the results (see Figure 2B and Supplementary notes). The anno-
tated results are highly correlated with the similarity scores
(Spearman’s rank correlation = 0.814, P < 0.001). To determine
the threshold of high similarity, we used the Gini impurity, a
common measure for finding the best split in decision tree algo-
rithms (see Supplementary notes). Given a similarity threshold,
Gini impurity calculates the likelihood that a pair labeled as
‘very similar’ by GPT-4 actually has a similarity lower than that
threshold. A low Gini impurity means that the threshold cor-
rectly categorizes most GPT-4-labeled ‘very similar’ pairs into
the highly similar group above the threshold. As a result, the
threshold of 0.8 was selected as it yielded the lowest Gini impu-
rity (0.15) among all threshold candidates (see Figure 2C).

4. Results

4.1 English dominates the scientific publishing
language landscape in China

Our results show an overwhelming dominance of English in
the scientific publishing enterprise in China. Among all
2,209,987 NSFC project-associated publications in our ana-
lytical sample, 1,462,536 (66.2%) are in English, while
747,451 (33.8%) are in Chinese. Regarding individual NSFC
projects, 54,924 projects (29.6%) exclusively published
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papers in English, compared with 17,331 projects (9.3%) in
Chinese. Hence, most projects have publications covering
both languages. On average, each NSFC project publishes
~7.97 journal publications in English. These findings add to
the evidence that English is the lingua franca in scientific re-
search in many geographic regions and countries (Valkimadi
et al. 2009; Mongeon and Paul-Hus 2016).

The extent of English’s predominant role in scientific pub-
lishing varies depending on the academic field (see
Figure 3A). Our results show that Chemical Sciences (83.8%)
has the highest share of English-language publications among
the eight fields, followed by Mathematics and Physical
Sciences (79.9%). Management Sciences has the lowest share
of English-language publications (36.3%), echoing existing
evidence that social sciences are more localized than other
fields (Stockemer and Wigginton 2019). Nonetheless, there
tend to be vast differences in the use of languages on the level
of subfields (NSFC classification, see Figure 3B). For exam-
ple, Traditional Chinese Medicine, a subfield in Health
Science, has more than 80% of publications published in
Chinese, despite the much lower share of Chinese-language
publications in Health Sciences (40%).

The share of English-language publications by NSFC proj-
ects also varies by the project types, or project class as named
by NSFC (see Figure 3A). About 79.3% of publications pro-
duced by Key projects are in English, while 41.4% of publica-
tions produced by Region projects are in English. The
General and Young projects have similar shares of English
publications, which are lower than Key. Furthermore, across
the eight disciplinary fields, Region projects have the lowest
share of English-language publications among all four project
types, while Key projects have the highest. Given the intrinsic
‘laddered’ hierarchical structure of project types, our results
suggest a possible positive correlation between the tendency
to publish in English and the level or prestige of project types.

4.2 The growing prevalence of English in China’s
scientific publishing

We observed the increasing dominance of English in the pub-
lications produced by China in the past decade (see Figure 4).
Figure 4A and B highlight an increase in the proportion of
English-language publications across all fields and project
types, respectively. Overall, from 2010 to 2020, the share of

English-language publications increased by 26.8 percentage
points (pp), from 53.4% to 80.3%. Earth Sciences experi-
enced the highest increase rate (41.0 pp) among the eight
fields, while Mathematics and Physical Sciences (13.1 pp)
were the lowest. General has the highest increase rate among
the four project types (29.4 pp), while Key (15.8 pp) is the
lowest. This observation suggests a potential shift in the sig-
nificance of the two academic languages used in the Chinese
scientific ecosystem in the past decade, and the increasing
prominence of English as the primary publishing language
among Chinese researchers is a universal phenomenon re-
gardless of field or project type. The speed of change in a cat-
egory is generally negatively correlated with the share of
publications in English-language, which may indicate a satu-
ration point to be reached. We also examined trends of
English-language publications based on project progress, i.e.
the year of English-language publications relative to the year
the project started. Our results show a notable trend toward
an increase in the proportion of English-language publica-
tions in the later years of the project, which is observed across
projects in all fields and project types (see Figure 4C and D).
Additionally, we observed that newer projects tend to have
higher ratios of English-language publications throughout the
project progress, in addition to this parallel trend.

4.3 Language disparities between journal and
conference publications

A divergence exists in language preferences between journal
and conference publications in China. English-language pub-
lications hold a more substantial share among conference
proceedings, accounting for 72.7%, as opposed to 65.1%
among journal articles. It is noteworthy, however, that this
discrepancy should not be taken at face value. Within the
dataset, the field of Information Science played a pivotal role,
contributing 63.2% of the overall conference proceedings.
Impressively, the overwhelming majority, at 92.7%, of these
publications were in English (see Figure 5A). In contrast,
English conference proceedings in fields outside Information
Science constituted ~60% of the total. Moreover, there is a
negative correlation (Pearson »=-0.233, P <0.01) between
the proportions of English-language publications in journals
and conference proceedings. This correlation persists irre-
spective of the presence of the field of Information Science.
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categorized by their broader fields.

This observation stands in contrast to the conventional ex-
pectation that languages should exhibit a consistent pattern
of usage in journal and conference publications within the
same research domain. This contrast is particularly pro-
nounced in Chemistry, where only 40% of conference publi-
cations are in English, whereas over 80% of journal
publications use English. On the temporal dimension, there is
a generally consistent upward trend for both types of venues
regarding the adoption of English in the past decade (see
Figure 5B). In most instances, the shifts in language usage be-
tween journal and conference publications follow a parallel
trajectory, regardless of the field differences. This suggests
that Chinese researchers increasingly depend on English
throughout the course of their projects. Furthermore, this in-
tricate interplay between field-specific influences and lan-
guage choices underscores the nuanced nature of language
preferences in academic publications in China.

4.4 Content discrepancy between English and
Chinese-language publications

Recognizing the importance of multilingual scientific publish-
ing in addressing language barriers for researchers, a critique
within China’s scientific evaluation system focuses on cross-
language duplicate publishing, which publishes the same con-
tent in multiple languages to boost productivity (Tucker et al.

2011; Qi et al. 2013; Chen et al. 2018). However, there is a
lack of robust, systematic evidence supporting these
criticisms (Teixeira da Silva 2020). This section examines the
content similarity between English and Chinese-language
publications within individual projects.

Our results show that highly similar publications are rela-
tively scarce. Out of the 8,085,117 pairs of publication titles
created by 1,061,192 English-language publications and
706,361 Chinese-language publications from 117,097 NSFC
projects, ~0.4% of the pairs are highly similar ones (similar-
ity score > 0.8, see Section 3). These highly similar pairs ac-
count for 2.0% of English and 3.0% of Chinese-language
publications in the data. These discoveries indicate that
researchers predominantly produce unique content in each of
the two languages, implying less need for concern regarding
cross-language duplicate publishing. Moreover, this also
highlights the need to acknowledge the essential nature of a
multilingual publishing system to proficiently convey scien-
tific information to a wide range of audiences.

We further examined similar publication pairs by analyz-
ing the peak similarity score for each publication (see
Figure 6A). A peak similarity score is the highest similarity
score among a publication’s all possible cross-language pairs,
representing the most similar content in the other language
for that publication. Because the pair matching was done
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with replacement, the similarity score distributions for
English and Chinese-language publications can be asymmet-
ric. The average peak similarity score for publications in
Chinese stands at 0.55, compared to 0.52 for those in English
(t-test P < 0.001). This suggests that even though English and
Chinese-language publications are generally distinct,
Chinese-language publications tend to be more similar to
their English counterparts than vice versa. When broken
down by field, most fields show a higher percentage of
Chinese-language publications with at least one highly simi-
lar match (larger than 0.8) compared to English-language
publications (see Figure 6B). The exceptions are Earth
Sciences and Management Science. This data suggests that

more Chinese-language publications are likely being adapted
to English to expand their international readership.

We acknowledge the potential discrepancy between paper
titles and their actual content, which could impact the accuracy
of our initial analysis based solely on titles. To verify the integ-
rity of our findings, we conducted a supplementary analysis on
a select subset of our dataset. This subset included 36,643
English and 20,726 Chinese papers from 15,355 projects, each
with an intelligible abstract available. Using the combined texts
of both titles and abstracts in our similarity analysis, we found
that the outcomes aligned closely with our primary results, rein-
forcing the validity of our conclusions (see Supplementary
Figure S1).
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Moreover, to analyze which language tended to be pub-
lished first while controlling the topics, we compared the tim-
ing of English and Chinese-language publications for each
pairwise year sequence of highly similar publication pairs (see
Figure 6C and D). Compared with the baseline consisting of
all publication pairs, the highly similar pairs have more publi-
cations published in the same year across fields (37.0% vs
25.7% of total pairs). Among the highly similar pairs that
were published in different years, more Chinese-language
publications were published before the similar English ones
overall, which is also a pattern that holds for the fields of
Earth Sciences, Health Science, and Mathematics and
Physical Sciences, while the opposite trend appears in
Information Science and Management Sciences (see
Figure 6D). This evidence suggests that English is less likely
to become the earlier publication language when publishing
similar contents in bilingual versions, which corresponds to
the finding in Figure 4 that there is often an increased propor-
tion of publications in English as projects progress.

5. Discussion

Leveraging the distinctive NSFC outcome database, we ana-
lyzed China’s scientific publication language spectrum. Our
results show the absolute dominance of English for scientific
publishing by scientists in China, but any assessment of the sci-
entific productivity of China as a nation should also not over-
look publications in Chinese. We found that China published

more publications in English (66.2%) than in Chinese (33.8%)
during the period of investigation. This pattern holds for most
fields, except for Management Sciences, where English-language
publications account for 36.3% of the total. The prevalence of
English as the publication language experienced a steady in-
crease during the period of investigation, with slightly different
rates across the eight fields.

In addition to the overall landscape, a more detailed break-
down reveals that the hard natural sciences and engineering
fields are more inclined toward English-language publication
compared to the social sciences fields. Moreover, English has
played a more significant role in our publication sample in high-
level projects. For example, higher-level projects, such as the
Key and General projects, are more likely to be published in
English. On the other hand, the Region project, where Pls are in
less developed regions, published more papers in Chinese. This
indicates that projects of a higher level may prioritize publishing
in English to reach a broader audience and establish a wider in-
fluence in their respective fields. In addition, researchers have
moved to publish more English publications over the years and
over the progress of their projects, which shows the increasing
English usage in China’s research.

The findings above confirm that science in China has been
increasingly involved in an English-dominant mode of scien-
tific knowledge production and dissemination. Particularly
on the country level, our findings supplement existing evi-
dence primarily situated in social sciences and humanities
fields (Kulczycki et al. 2018, 2020; Mironescu, Morosanu
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and Bibiri 2023). This language transition reflects the
Chinese scientific community’s increasing adoption of
English-language publication norms since the late 1980s
(Flowerdew and Li 2009). Later on, academic institutions
and funding bodies in China perceived SCI as a pivotal tool
for evaluating both research outputs and individual research-
ers (Qian et al. 2020). This prevailing culture and policy
stance is instrumental in amplifying the favor for English
among researchers (Ossenblok, Engels and Sivertsen 2012).
Nonetheless, as mentioned above, in 2020, the Chinese gov-
ernment started advocating a reduced dependency on
English-language citation indices, urging more publications
written in the native language. Future research can monitor
the language usage trends and examine the effects of this pol-
icy shift on the broader Chinese research ecosystem.

Additionally, our findings highlight a marked disparity in
language preferences between journal publications and con-
ference proceedings. In general, our results reveal a greater
prevalence of English-language publications in conference
papers than journal articles in some fields, except for
Mathematics and Physical Sciences, Chemistry, Life Science,
and Health Sciences. This discrepancy can be attributed to
the tendency in these fields to present summaries and
abstracts at conferences, while full-length papers are typically
found in journals. Under these circumstances, Chinese scien-
tists are more inclined to prioritize publishing journal articles
in English, despite the challenges associated with publishing
in a non-native language (Flowerdew 1999; Flowerdew and
Li 2009; Bortolus 2012). This trend is particularly evident in
the remarkably high percentage of English-language confer-
ence papers in the Information Sciences field (92.7%), where
conferences are typically the primary venues for full-length
papers and are highly regarded in China’s academic environ-
ment. The higher rate of English-language publications
among journal articles than conference proceedings further
underscores the potential influence of China’s publishing
incentives, aligning with previous findings (Franzoni, Scellato
and Stephan 2011).

Our findings reveal a minimal similarity between English
and Chinese-language publications produced by NSFC proj-
ects. Only 2.0% of English and 3.0% of Chinese-language
publications have a cross-language match of substantial simi-
larity under the same project. It suggests that concerns re-
garding the duplicate publishing issue, which assumes that
publications in both languages convey similar scientific con-
tent, may be less serious (Teixeira da Silva 2020). However,
since we did not examine the full text, we do not exclude the
possibility that publications with different topics have dupli-
cate texts. On the contrary, the limited similarity between
English and Chinese-language publications indicates that the
current understanding of China’s research landscape, primar-
ily drawn from English-language publications, fails to paint a
complete picture. Chinese-language research remains over-
looked, and consumers of English-language publications miss
out on locally communicated scientific insights within the
Chinese community. This implies that the current assessment
of China as a major powerhouse of scientific research may
still underestimate the full extent of its endeavors.

The data further indicate that, across most fields, Chinese-
language publications often precede those in English within
individual projects even if they have highly similar content. A
majority of individual projects spanning varied fields mirror
this tendency, with Information Sciences as an exception.

Research Evaluation, 2024, Vol. 33, No. 1

This field is prominently characterized by English-language
conference papers, potentially reflecting distinct publication
practices within this domain. Several potential factors could
underlie this observed trend. One is the publication delay, de-
fined as the period between the submission of an article and
its eventual publication (Luwel and Moed 2006). English-
based journals may exhibit prolonged publication delays
compared to their Chinese counterparts, leading to earlier
publication timelines for manuscripts submitted to Chinese
journals. However, this hypothesis needs to be tested due to
the absence of robust evidence of publication delays between
English and Chinese-based journals. Furthermore, Chinese
scientists may confront barriers to publishing in English-
language venues. The time and effort needed to navigate
language-related challenges might decelerate publishing in
English (Flowerdew and Li 2009; Ramirez-Castaneda 2020).
The resultant delay may, to some extent, account for the stag-
gered temporal distribution in the appearance of Chinese and
English-language publications. Future research is needed to
unravel the factors behind the observed dynamics.
Investigating the role of publication delays, language barriers,
and other possible variables will render a more nuanced un-
derstanding of China’s research landscape.

6. Conclusion

This study sheds light on research evaluation in several ways.
By analyzing the language usage in publications from China, we
have confirmed that the anglicization trend observed in other
countries also occurred in China in the 2010s, and it is more
pronounced in high-level projects and natural sciences and engi-
neering fields. Although Chinese is still mainstream in social sci-
ence, English’s predominance is also rising. This indicates that
the policy tools and research evaluation metrics used by the
Chinese government and institutions, which heavily rely on
global English-dominant bibliographic databases at least until
2022, have significantly altered researchers’ publishing practices
to publish in international, English-language journals, poten-
tially at the expense of local language dissemination and diverse
scholarly communication. It may contribute to shaping a
research culture that values more English-language publications
than local language publications, as implied by the popularity
of English in high-level projects. Our findings advocate review-
ing current reward systems to foster a more balanced approach
that values both global engagement and local relevance in
scholarly work.

Moreover, through the analysis of similarity and publication
time, we argue that relying solely on global bibliographic data-
bases results in the loss of numerous publications written in
Chinese, which can make distinct contributions from English-
language publications and be published earlier. This phenome-
non has also been highlighted for other major languages such as
Spanish, and ignoring knowledge delivered in non-English-
language publications can cause biases in our understanding of
the current progress of science (Amano, Gonzdlez-Varo and
Sutherland 2016). It highlights the need to create an all-
encompassing national scientific database, including publica-
tions in various languages, to comprehensively understand a
country’s research endeavors and its role in the global sci-
ence landscape.

This research provides insightful findings but presents sev-
eral limitations. First, the scope of our dataset is limited both
in academic fields and temporal range, concentrating solely
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on research funded by the NSFC within the 2010s, excluding
arts and humanities. A direction for future scrutiny is the tra-
jectory of Chinese research across all academic fields follow-
ing the significant shift in national research policies from
2020. Second, we overlooked research supported by agencies
other than NSFC. Third, exploring academic language use
patterns across countries is a vital future exploration to
deepen our comprehension of the subject matter. Fourth, full
records of abstracts and main texts of the publications can
extend our analysis but are difficult to collect comprehen-
sively. Lastly, individual researcher-level attributes have not
been integrated into our analysis due to the characteristics of
our dataset. Merging author-specific data from external sour-
ces into our dataset can provide a more detailed understand-
ing of how individual characteristics may affect language
choice in publishing.
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