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Winners and Losers in US-China Scientific Research Collaborations 

 

Jenny J. Lee & John P. Haupt 

 

Abstract 

 

This study examined the patterns and nature of science co-publications between the US and 

China. Based on a scientometric study of Scopus co-publications over the past five years, the 

results demonstrated a continuous rise of bilateral collaboration between the two countries. 

Challenging the US political rhetoric and attempts to curb international research engagement 

with China, the findings demonstrated ways that China plays a leading role in US-China research 

collaboration, based on first authorship and governmental funding patterns. Findings also 

showed that over the past five years, US research article publications would have declined 

without co-authorship with China, whereas China’s publication rate would have risen without the 

US. Using zero-sum and positive-sum frameworks, this study shows the benefits of US 

collaboration with China for both the US nation-state and global science. 

Keywords: global science; research collaboration; international collaboration; China 
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US and China are arguably the top two global superpowers in the current knowledge 

economy as both countries are at the forefront of scientific knowledge production. While the US 

has occupied the top rank as the leading producer of science and engineering research, China’s 

total science and engineering publications surpassed that of the US in 2017, as China 

experienced a fivefold increase since 2003 (National Science Foundation, 2018). The US has 

maintained its lead in global research influence, as measured by the top 1% of articles cited, 

while China’s citation measure remains relatively low, but its share has doubled since 2000 

(NSF, 2018). The US is also the world’s leading research and development (R&D) performer, 

and in second place is China, but the rising pace of China’s R&D expenditures over the past 15 

years is also noticeably dramatic compared to the US and the rest of the world (NSF, 2018). A 

trend analysis of research publications in Scopus, the largest abstract and indexing database 

worldwide, predicts that China is set to bypass the US in overall research impact by 2022 (Baker, 

2018). 

In the midst of this knowledge production race, the two countries have been locked in a 

contentious trade war, positioning these major powers as global adversaries rather than allies. 

This fierce geopolitical rivalry has brought about added tensions in the higher education sector, 

with concerns and accusations, mostly stemming from the US, that China is engaged in academic 

espionage, based on suspicions that the Chinese students and scholars are “spies” and “stealing” 

intellectual property (Cohen & Marquardt, 2019). In August 2017, President Trump instructed 

the U.S. Trade Representative to investigate China’s presumed negative impact on US 

intellectual property rights and technology development (Federal Register, 2017). The White 

House Office of Trade and Manufacturing Policy (2018) then released their report, attributing the 

rapid growth of China’s wealth to the country’s “economic aggression,” which was described as 
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a “threat” to the US and the global economy (p.1). In specific reference to higher education, the 

report indicated that Chinese nationals might serve as “non-traditional information collectors” at 

universities for China’s military and strategic goals (p. 14). China has consistently denied such 

allegations. China’s Foreign Ministry argued that the US has long engaged in spying on other 

countries and further quoted, “The U.S. side making unwarranted criticisms of China in the name 

of so-called ‘cyber stealing’ is blaming others while oneself is to be blamed, and is self-

deception. China absolutely cannot accept this” (Reuters, 2018, para 5). 

Proceeding with US federal concerns, university leaders were warned about “classified 

security threats” coming from within their institutions and appealed to partner with the Federal 

Bureau of Investigation (FBI) to identify possible espionage (Ackerman, 2018). Under pressure 

from Congress (US Senate, 2018) and in cooperation with the FBI, the National Institutes of 

Health (NIH), the US’s largest research funder, urged over 10,000 research institutions to report 

any international funding and not to share NIH grant application information to those outside the 

US (Kaiser & Malakoff, 2018). Numerous scientists were investigated, including at the 

University of Texas MD Anderson Cancer Research Center (Hvistendahl, 2019), Emory 

University (Malakoff, 2019),  as well as at Baylor College of Medicine (BCM) (Mervis, 2019). 

All of these reportedly accused of violating NIH reporting rules, whether eventually dismissed 

from their positions or cleared of charges, have been of Chinese descent. What these inquiries 

mean for future policies and practices with scientists abroad remains uncertain but in the case of 

BCM, concerns linger as the institution, at the time of this study, has been considering the 

elimination of dual appointments with institutions overseas (Mervis, 2019).  

US policies, procedures, and programs specifically limiting engagement with China have 

already been enacted. Most notably, US visas from China have changed to reduce the duration of 
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Chinese graduate students in high-tech fields to one year from five years and a proposal was 

considered to altogether eliminate all student visas from China (Yoon-Hendricks, 2018).  In 

2019, at least 280 Chinese scholars were denied US visas (Global Times, 2019) and some US 

scholars also reported their visas rejected, suggesting a possible US-China “visa wars.” (Fischer, 

2019). Additionally, there have been bans against research funding from Chinese telecom 

companies (i.e., Huawei and ZTE) (Sharma, 2019). Furthermore, Department of Defense 

announced that it will no longer fund Chinese-language programs at universities that host 

Confucius Institutes, leading many universities to cut ties with these Chinese language and 

culture centers for reason having to do with “national interest” (Chan, 2019). Most recently, U.S. 

research universities are being advised by the FBI to develop protocols to monitor students and 

visiting scholars from China (Feng, 2019), which has been met with considerable resistance from 

the US scientific community. Sixty prominent science, engineering, and international education 

organizations warned against such an “overly broad approach,” calling instead for a more 

targeted response that does not impact the overall scientific enterprise (AAAS, 2019, para. 1). 

Given these current political events and a likely chilling effect on future US-China 

research collaborations, this study aimed to examine the patterns and nature of science co-

publications between the two countries leading up to the trade war. The focus on scientific 

collaboration between the US and China is especially pertinent because the US is the top 

international collaborator of scientific research, collaborating with China, more than any other 

country (Nature Index, 2019).  Meanwhile, China is the third highest international collaborator 

globally (following Germany) and collaborates the most with the US (Nature Index, 2019). This 

partnership has been longstanding, dating back back forty years. The U.S.-China Agreement on 

Cooperation in Science and Technology since 1979, involved 50 interagency agreements with 
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federal agencies and supported thousands of US-China cooperative programs (US Department of 

State, 2012; Xinhua, 2017). Global concerns, such as pandemic outbreak prevention and control, 

wildlife management and conservation practices, renewable energy and efficiency, and other 

global goods have been addressed through these bilateral research agreements. Understanding 

the extent to which these countries contribute and benefit from their shared collaboration is both 

timely and consequential, for the respective countries as well as the global scientific field, in the 

current geopolitical climate. 

Literature Review 

Research Collaboration in Science  

Research collaboration has long been fundamental to the advancement of scientific 

knowledge and is increasingly expanding. In contrast to most other academic fields, such as the 

social sciences and humanities, science is borderless. As Subramanyan (1982) wrote, “There is 

no such thing as ‘American physics,’ ‘Russian chemistry,’ or ‘Chinese thermodynamics’” (p. 

33). Especially given the cumulative nature of scientific knowledge that is less bound by 

geographical context, it is not unusual to observe far more authors representing a wider range of 

institutions and countries in scientific papers than in other fields. Over time, international 

scientific research collaboration has accelerated across all S&E fields (NSF, 2018). In the past 

decade, the percentage of worldwide publications from international collaboration rose from 

16.7% to 21.7%, while the percentage of US publications from international collaboration rose 

even further from 25.2% to 37.0% (NSF, 2018).  

  This rise in international research collaboration is attributable to numerous factors that 

are being continually reinforced. It is well established from a range of studies that international 

co-publications are more impactful, gaining on average more citations than domestic co-
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publications (Adams, 2013; Chinchilla-Rodrígueza, Vargas-Quesadab, Hassan-Monterob, 

González-Molinab & Moya-Anegóna, 2010; Leta & Chaimovichpuuska, 2002; Smith, 

Weinberger, Bruna, & Allesina, 2014). Authors’ respective networks naturally expand further as 

collaboration occurs (Wanger, Park, and Leydesdorff, 2015). Teams with greater ethnic diversity 

offer even more benefits, generating papers in higher impact journals and more citations 

(Freeman & Huang, 2014). International research collaborations have also shown to result in 

higher quality research (i.e., expertise, resources, standards) with a broader scope (Georghiou, 

1998). In sum, international research teams yield access to wider specialized networks, a larger 

international audience, and diverse perspectives, leading to studies that would more readily be 

published in high impact journals, where the research is more frequently cited.  

There has also been an increasing convergence of fields that further promote 

collaboration across the disciplines. Earlier research suggested a higher prevalence of 

international co-authorships among basic versus applied fields (Luukkonen, Persson, Siversten, 

1993), while more recent research identified a growing merging of basic and applied fields, 

suggesting an “evolution of modern scientific fields” (Coccia & Wang, 2016, p. 2057) that helps 

to explain the increasing social interactions among scientists. Such “social dynamics of science” 

(Sun, Kaur, Milojevic, Flammini & Menczer, 2013, p.1) shapes the nature of scientific research, 

which more recently has been steadily moving towards greater international scientific 

collaboration, particularly towards the applied fields (Coccia & Bozeman, 2017).  

International research collaboration is also attributable to domestic shortages. Based on a 

study of research articles and reviews from Thomson Reuters Web of Science over three 

decades, Adams (2013) found that while there has been a rise in international collaborations 

overall, domestic output (papers listing only authors from home country) had flatlined in the US 
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as well in Western European countries. In other words, the increase in these countries’ 

publications has been attributable to international co-authorships. In contrast to these high-

income countries, Adams identified a stark rise in domestic output from authors based in 

emerging economies. In the case of China, more than 75% of the country’s research output is 

domestic. However, international collaboration remains key for all countries, including emerging 

economies. According to Marginson (2018), China’s rapid development in higher education and 

science was made possible by “a national/global” synergy that recognized global science as a 

stimulus for national activity.  

The continuous inflow of academic talent from abroad placed in a range of research 

positions has helped to maintain the US’s position as a top global producer of science. Past 

research found that international faculty are a growing segment of academic labor and are also 

more productive in research than domestic faculty (Kim, Wolf-Wendel, Twombly, 2011; 

Mamiseishvili & Rosser, 2010). Another expanding academic employment sector is postdoctoral 

research, often on short-term, externally funded contracts (Cantwell & Taylor, 2016). Cantwell 

and Lee (2010) observed limited professional mobility for international postdocs from Asia and 

predicted that global scientific labor will continue as a) US and UK universities increase their 

dependence on postdocs and other contingent faculty for inexpensive research, subsidized by 

short-term grants over investing in permanent faculty positions, and b) lower income countries 

are unable to provide secure working conditions, further sustaining the large supply of available 

scientists from abroad. Cantwell, Lee and Mlambo (2018) additionally found evidence of 

international graduate students as “cheap labor,” funded to work on their supervisors’ projects 

that were unrelated to their professional goals. Such conditions are among the reasons that the 

US’ top global position in scientific knowledge production necessitates international researchers. 
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The “China Threat”  

The so-called “China Threat” has been perceived for decades as the world has been 

witnessing China’s rapid and tremendous development since the late twentieth century, leading 

to Berstein and Munro’s (1997) prediction over twenty years ago that “China and the United 

States will be adversaries in the next major global rivalry” (p. 21). The “China Threat” argument 

is that “an increasingly powerful China is likely to destabilize regional security in the near 

future.” (Roy, 1996, p. 758). Bernstein and Munro (1997) further explain that from the 

perspective of the US, “China’s goal of achieving paramount status in Asia conflicts with an 

established American objective: preventing any single country from gaining overwhelming 

power in Asia” (p. 21). Broomfield (2003) adds that the conflict in US interests is a “precursor of 

conflict” (p. 284) while Allison (2017) suggests armed conflict is more likely than not.  

The primary arguments for viewing China as a threat to the US are based on China’s 

rising military power and Chinese Community Party values as destabilizing forces whereas those 

against the view include the country’s existing constraints (i.e., interdependence with 

neighboring countries and internal social problems, and environmental challenges), benign 

geopolitical track record, limited military spending in comparison to the US, as well as anti-

China prejudice based on Western racism (Roy, 1996). According to Broomfield’s (2003) 

analysis, the “China Threat” has been overblown, grounded in ideological, economic, and 

strategic perceptions by “anti-China hands” through right wing nationalist fears (p. 265). Al-

Rodhan (2007) further challenges the “China Threat” theory in identifying the gap between 

China’s actual capabilities and what proponents of the theory claim based on a range of 

theoretical, methodological, and strategic problems. Mahbubani (2019) more recently explained,  
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China is not mounting a military force to threaten or invade the United States, not trying 

to intervene in America’s domestic politics, and not engaged in a deliberate campaign to 

destroy the American economy, we must consider that, in spite of the increasing clamor 

about the threat China poses to the United States, it is still possible for America to find a 

way to deal peaceably with a China that will become the number one economic, and 

possibly geopolitical, power within a decade—and to do so in a way that advances its 

own interests, even as it constrains China’s (para 3). 

Mahbubani proposes the US’ best strategy is work with, rather than against, China’s unstoppable 

rise through multilateral forums.  

 Over the past recent years, the “China Threat” view resurfaced as news headlines in the 

midst of the recent US trade war with China. However, tensions between the two countries have 

not been limited to trade disputes. The FBI director Christopher Wray’s testimony to the US 

Senate Select Committee on Intelligence made news headlines when suggesting, “the China 

threat as not just a whole of government threat, but a whole of society threat on their end. I think 

it's going to take a whole of society response by us. So it's not just the intelligence community, 

but it's raising awareness within our academic sector, within our private sector, as part of the 

defense” (US Senate, 2018, p. 50).  Edward William Priestap, the assistant director of the 

counterintelligence division for the FBI at the time further commented on higher education 

specifically in stating that the, “US academic environments offer valuable, vulnerable and viable 

targets for foreign espionage” (US Department of Justice, 2018, p. 3).   

The “China Threat” in Higher Education 

In response to the purported “China Threat,” criticisms arose that Chinese students and 

scientists have been being exclusively and unfairly treated based on their ethnicity despite no 
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federal charges (Hvistendahl, 2019). Several Chinese scientific communities and Chinese 

American leaders spoke against the purported racial profiling, having “devastating effects on the 

individuals’ careers as well as the broader Chinese-American scientific community” (Sills, 2019, 

para 4) and that such sweeping stereotyping is “wrong and un-American in our nation of 

democracy (Committee of 100, 2019, para. 2). Organizational and university leaders also voiced 

concerns about the potential impact that an anti-Chinese climate would have on US universities’ 

ability to attract top global talent (AAAS, 2019; Williams, 2019). Presidents of leading research 

universities have openly condemned such discrimination based on one’s nation of origin and 

affirmed their commitment to their institution’s international community (e.g., MIT News 

Office, 2019; UC Berkeley, 2019; Shao, 2019).  

The “China Threat” extends beyond national competition. Racial targeting against 

Chinese individuals in the US has also been framed as a form of neo-racism (Lee, 2019), a new 

racism based on a hierarchy of global preferences. Past research on discrimination against 

international students and scholars revealed that not all internationals were treated the same way 

at their host countries. Rather, neo-racism in the US surfaced in a pattern of ill-treatment towards 

individuals from Asia, Latin America, and Africa, in ways that were not experienced by those 

from Europe (e.g., Lee & Rice, 2007; Cantwell & Lee, 2010; Lee & Opio, 2011). Neo-racism 

suggests that discrimination becoming seemingly justified based on nationalist agendas used to 

restrict immigration by marginalizing some groups and assimilating others, with a preference for 

those who resemble the dominant race and culture (i.e., Europeans) (Barker, 1981). The “China 

Threat” exemplifies a neo-racist assumption that rationalizes the marginalization of Chinese 

individuals but its influence on the broader scientific field has been less investigated. 
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Zero-Sum and Positive-Sum Frameworks 

The prevailing “China Threat” view arguably presents a zero-sum interpretation of US- 

China relations. Whereas zero-sum suggests winners and losers, positive-sum offers an 

alternative view in which both or multiple players benefit. Christensen (2006) lays out the logics 

of “zero-sum” and “positive-sum” approaches in US policies towards China. According to the 

author, the positive-sum view generally seeks to avoid military conflicts that might destabilize 

international relations in the region and with the US whereas the zero-sum perspective is that 

Sino-American competition will eventually lead to a cold or shooting war. As in battle, one’s 

gains are another’s loss. Christensen concludes that while almost all international politics falls 

within the two ends of this spectrum, zero-sum and positive sum perspectives can co-exist given 

the varied scenarios, interpretations, and strategies. Marginson (2018) further argues that even a 

comparison between national versus global dimensions is not zero-sum as nations exist within 

and interact with the global context. 

What has remained unclear is what the “threat” of China poses to science. The same zero-

sum and positive-sum logics can apply to scientific research. From a national competition 

standpoint, China’s rise inadvertently means other countries’ decline. Universities are 

fundamental in determining a country’s global position as research capacity is a key marker of 

global competitiveness (Marginson, 2006). In global university rankings, for instance, the 

growing presence of Chinese universities on the top necessitates less room for universities from 

elsewhere. This zero-sum view is dependent on the assumption that there are limited positions to 

be gained (i.e., rankings, world-class status, universities of excellence, etc.) and that knowledge 

is property. Conversely, a positive-sum view presumes a greater good in which all parties can 

benefit and is not dependent on another’s loss. This latter view applies to global science in which 
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research findings generally intend to benefit all of society. The concern among positive-sum 

mindsets is that with China being positioned as an adversary rather than an ally (zero-sum), the 

potential for future innovation in addressing the world’s leading health and environmental 

problems may be hampered for all. 

Methods 

 

The scientometric study analyzed research collaborations between China and the US and 

the nature of these activities from 2014 to 2018. Scientometrics is a subfield of bibliometrics, 

utilizing statistical methods to analyze publications in science. Bibliometric methods is a 

common approach to studying collaboration in research given the limitations of survey and 

observation in examining the extent of collaboration (Subramanyan, 1982). In addition to the 

latest five-year trend that was available during the time of this study, the research also examined 

the top 500 most highly cited article publications and the top ten most acknowledged funders of 

research articles which included US and China affiliated authors.  

Data Source 

Co-authorship is a commonly accepted scientific indicator for measuring and evaluating 

research collaboration patterns (Laudel, 2002; Lundberg, Tomson, Lundkvist, Skår, & 

Brommels, 2006). Information on research collaborations were gathered using Scopus (Elsevier, 

2019a), a comprehensive abstract and citation indexing database. Scopus metadata coverage is a 

broad set of primary documents from serial publications (journal articles, conference papers, 

reviews, editorials, books, book chapters, letters, errata, notes, short surveys, and business 

articles). Within this dataset, a strict criterion of “articles,” which Scopus defines as “original 

research or opinion,” most commonly found in peer-reviewed journals (Elseveir, 2017, p. 10) 

served as the primary data for this study. The collaboration data was further restricted to co-
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authored article publications that included at least one US university-affiliated author and at least 

one Chinese university-affiliated author given the focused interest in collaboration between the 

two countries. Henceforth, scholars whose primary affiliation was with a US institution will be 

simply referred to as “US scholars” or “US authors” and scholars whose primary affiliation was 

with a Chinese institution will be referred to as “China scholars” or “China authors,” regardless 

of citizenship or ethnicity. Thus, they will not be referred to as “American” or “Chinese” 

scholars/authors as some might be of one nationality while affiliated with a different country. 

Among the additional limitations of this single dataset was the limited coverage of Chinese-

language publications or other forms of research collaboration that are not identified by Scopus. 

Data on co-publications were gathered at three levels. The first level was the number of 

S&E article publications from the US and China across five years, from 2014 to 2018. The 

second level of publication data included information on articles with only US and China co-

authors. The third level of publication data included articles with co-authors from the US, China, 

and other countries. The data also included the number of articles during each year, the author’s 

university affiliations, and the funding sponsors of the publications. Additionally, the same 

information on the top 500 cited article publications from 2014 to 2018 was downloaded for each 

co-author type (i.e., US-China and US-China-Other). ] 

Data Analyses 

The publication data were analyzed to uncover patterns of collaboration between US and 

China scholars during the last five years of this study, from 2014 to 2018. The data were 

analyzed to determine the amount of S&E research published between US and China scholars, 

the role that US and China scholars played in published research collaborations, the support that 

US and Chinese funding agencies provided for work on these publications, and the role that 
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collaborations between US and China scholars had on the growth of US and China S&E 

publications.  

The amount of S&E publications between US and China scholars from 2014-2018 was 

measured in four ways. First, the total number of articles with US and China co-authors were 

calculated for each year from 2014 to 2018. Then, using the total number of article publications 

between US and China scholars,  the percentages for all US and China S&E article publications 

that were collaborations between US and China scholars were determined. Next, the US and 

China S&E article publications were separated into two groups and tallied: 1) the total number of 

article publications with only US and China co-authors, and 2) the total number of article 

publications with US, China, and other country co-authors. Lastly, to measure change in 

collaborations over time, the percent change in the amount of annual article publications between 

US and China scholars from 2014-2018 was calculated.  

To measure the role that US and China scholars played in published research, the top 500 

cited articles were analyzed to determine the percentage of first authors having one of four 

country affiliations. These affiliation categories were: China first author, US first author, both 

US and China first author, and other country affiliated first author. In the analysis, first 

authorship was deemed to indicate that an author played a lead role in the research publication. 

First authorship served as proxy for the researcher who contributed the most to the publication. 

Recent research has shown that across all disciplines, first authors perform a higher proportion of 

research publication tasks than middle or last authors, with first authors associated with 82-90 

percent of the tasks, followed by last authors associated with 60-68 percent of tasks (Lariviere, 

Desrochers, Macaluso, Mongeon, Paul-Hus, & Sugimoto, 2016).  
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Only the top 500 cited articles were used in this analysis between US and China scholars 

due to Scopus’ document export limitation (Elsevier, 2019b). Scopus limits the number of 

document exports which include bibliographic information, such as author affiliation, to 2,000 

articles. Therefore, because we were unable to analyze all publications, we chose to analyze 

publications with the highest impact to determine if there was a difference in the role that US and 

China authors played in these publications. Impact, as measured by citations, has long been used 

to measure the importance of scientific research and has been shown to be correlated with 

measures of scientific influence (Bornmann & Daniel, 2008). 

The level of funding from US and Chinese funding agencies was measured by analyzing 

the number of article publications that received funding from the top ten most frequently 

acknowledged funding agencies of all US and China co-authored publications. The actual dollar 

amount of funding provided by each agency was not included as part of this analysis. There are a 

number of reasons for this decision. First, Scopus does not readily provide data on the amount of 

funding provided by each funding agency on each article. It only provides the name of the 

funding agencies and award numbers. Gathering funding amount data for each of the over 

100,000 articles that received awards from these 10 US/Chinese funding agencies was not 

feasible. Second, if manual gathering was undertaken, not all of the top Chinese funding 

agencies publish their awards and the amount given for each award. Thus, this approach would 

have resulted in incomplete data. Finally, research on the relationship between the amount 

of funding given and level of productivity measured by the number of research publications has 

produced mixed results with some research showing a modest positive relationship while other 

research showing diminishing marginal returns (Basson, Lorsch, & Dorsey, 2016; Jacob & 

Lefgren, 2011). Because of these reasons, the analysis focused on the frequency of the top 10 
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funding agencies that were acknowledged as a way to observe which funding agencies exert the 

most influence on published research.  

Descriptive statistics were calculated on the total number of article publications funded 

by each agency from 2014-2018. Comparisons were made on the difference in the number of 

publications funded by the top Chinese and top US funding agencies, on the difference in the 

number of US and China only co-author publications to receive funding versus U.S, China, and 

other country co-author publications, and on the difference in the percent change between the 

number of publications receiving funding from the US and Chinese agencies over time. Finally, 

an analysis was conducted on the top US funding agencies to determine the number of co-

publications which they exclusively funded compared to the number of publications they funded 

jointly with Chinese, other US, or other country funding agencies. 

Lastly, to gain insight into the role that collaborations between US and China scholars 

had on the growth of US and China S&E publications, the total number of annual US S&E 

publications with China scholars was compared to the total number of US S&E publications 

without China scholars from 2014 to 2018, and the total number of China S&E publications with 

US scholars was compared to the total number of China S&E publications without US scholars 

during the same time period. To measure the impact of collaborations on publication growth, 

four measures were calculated and compared. The first two measures compared were the percent 

change in annual US S&E article publications with China scholars between 2014 and 2018 and 

the percent change in annual US publications without China scholars between 2014 and 2018. 

The other two measures compared were the percent change in annual China S&E article 

publications with US scholars between 2014 and 2018 and the percent change in annual China 

publications without US scholars between 2014 and 2018.  



 

 17 

Results 

As shown in Figure 1, from the years 2014 to 2018, there has been a continuous rise of 

co-authored S&E journal publications that include US and China co-authors, with an all-time 

high in the latest year, 2018, with 175,665 articles. This number represents roughly 10% of all 

US and 9% of all China S&E article publications from 2014 to 2018. Over the five-year period, 

collaborations between US and China scholars steadily increased. The annual number of article 

publications that included US and China co-authors increased from 27,399 in 2014 to 42,680 in 

2018, indicating a 55.7% increase in annual publications. Bilateral collaborations, or 

collaborations that included only US and China scholars, increased from 20,586 in 2014 to 

31,397 in 2018, which represents a 52.5% increase in annual article publications. Similarly, 

annual publications between US, China, and other country scholars increased from 6,813 in 2014 

to 11,283 in 2018, a 65.6% increase in annual publications. Results further indicate that 

publications with only US and China scholars far outweigh publications that include additional 

countries. Out of the 175,665 US-China publications across the five-year span, 130,995, or 75%, 

included only US and China co-authors; whereas, 44,670, or 25%, included US, China, and other 

country co-authors.  
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Figure 1. US, China, and World Co-Authored Article Publications Per Year (2014-2018) 

 
Note: Total number of S&E article publications that include US and China co-authors from 2014-2018. “US & 

China” refers to publications that include only US and China co-authors. “US, China, & World” refers to 

publications with US, China, and other country co-authors. “Total” indicates the sum of both types of co-author 

types, “US & China” and “US, China, & World.” 

 

 

Figure 2 displays the results of the analyses comparing first-author country affiliations for 

the top 500 cited journal articles produced from 2014-2018 on the following co-author types: a) 

US and China and b) US, China, and other country co-authors. The results reveal that China 

represents a higher percentage of institutional affiliations than the US among the two-country 

publications and approximately the same percentage as the US among their publications that 

include other countries. For the top cited co-authored article publications including only US and 

China co-authors, China scholars were first authors on 49% of the publications, U.S scholars 

were first authors on 28% of the publications, and US/China scholars were first authors on 23%. 
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For the top cited publications including US, China, and other country co-authors, US scholars 

were first authors on slightly more publications than China scholars, 35% and 32%, respectively. 

Additionally, other country scholars were first authors on 22% of all publications. Finally, 

U.S/China scholars were first authors on only 11% of publications.    

 

Figure 2: First authors and their country affiliations for the top 500 cited co-authored article 

publications for each co-author type from 2014-2018. 

 

 

 
 

The top 10 most frequently acknowledged funders of co-published research including US 

and China researchers from 2014-2018 were either US or Chinese funding agencies and did not 

include any international or other country funders (See Table 1). Of the top 10 funders, seven 

were Chinese and three were US. The seven Chinese funding agencies supported 3.5 times more 

publications than the three US agencies, 114,268 publications (China) and 32,730 publication 

(US), respectively. The annual number of publications supported by the 10 funding agencies 

increased over the five-year period; however, the annual number of publications supported by 
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Chinese funding agencies grew at a much higher rate than those supported by US funding 

agencies. The number of funded publications supported by the Chinese agencies increased 

annually by 188% when comparing the number of publications funded in 2014 and the number 

of publications funded in 2018. In comparison, the number of funded publications by the US 

agencies increased annually by 46% when comparing the same two time periods. The top 

acknowledged funder of published research with US and China co-authors was the National 

Natural Science Foundation of China (NSFC). It funded 74,827 publications from 2014 to 2018. 

This number is over four times more the second funder, the US National Institute of Health 

(NIH) and more than all the other top nine funders combined during the same time period.  
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Table 1. Top 10 funders of published research including US and China scholars from 2014-2018 

 

Funding Agency Country Calendar Year 

  2014 2015 2016 2017 2018 
5-Year 

Total 

National Natural 

Science Foundation 

of China (NSFC) 

China 9,479 10,914 13,249 17,984 23,201 74,827 

National Institutes of 

Health (NIH) 
USA 2,786 3,415 2,895 2,988 3,405 15,489 

National Science 

Foundation (NSF) 
USA 2,110 1,811 1,837 2,175 2,759 10,692 

National Basic 

Research Program of 

China (973 Program) 

China 903 951 1,868 2,467 3,498 9,687 

Fundamental 

Research Funds for 

the Central 

Universities 

China 651 689 1,689 2,187 3,134 8,350 

China Scholarship 

Council (CSC) 
China 523 923 1,489 2,186 2,799 7,920 

U.S. Department of 

Energy (DOE) 
USA 779 791 1,254 1,624 2,099 6,547 

Chinese Academy of 

Sciences (CAS) 
China 648 685 971 1,398 1,713 5,415 

China Postdoctoral 

Science Foundation 
China 341 486 711 1,075 1,517 4,130 

National Aerospace 

Science Foundation 

of China 

China 366 363 826 1,083 1,301 3,939 

Note: The figures above represent the number of times a funding agency appeared as a funding sponsor for a 

publication. If more than one funding sponsor is listed on a publication, Scopus counts the publication as one that 

each funding agency sponsored. For example, if there are three funding agencies that sponsored a publication, the 

publication will be added to the tally of the number of sponsored publications for all three funding agencies.   

 
Among the US-China publications supported by the ten funding agencies, most, or 78%, 

resulted in publications involving only US and China co-authors. As shown in Figure 3, a much 

smaller proportion of publications resulted in international publications involving US and China 

also included other countries, compared to US-China only publications.   
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Figure 3: Distribution of funding from 10 top funders of published research from 2014-2018 

broken down by co-author type, US & China versus US, China. & World.  
 

 
 

Table 2 shows publication patterns supported by the top three most frequently cited US funding 

agencies: NIH, NSF, and DOE and the extent to which these agencies funded research 

publications that were also funded by other funding agencies from 2014-2018. Overall, the 

findings reveal that there is relatively little US-China research collaboration that is funded 

exclusively by these top US funding agencies. The data shows that only 7,634 out of the 175,665 

(4%) co-authored publications with US, China, and other country scholars were exclusively 

funded by the NIH, NSF, or DOE. Moreover, out of all the publications that received funding 

from the NIH, NSF, or DOE, only 7,634 (23%) of the publications were exclusively funded by 

the NIH, NSF, or DOE. In contrast, a far higher proportion of US-China research collaboration 

that is funded by these top US funding agencies include other international funders. 14,464 
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(44%) of the publications that received funding from the NIH, NSF, or DOE also received 

funding from the top seven Chinese funding agencies and 10,407 (32%) received support from 

other US and international funding agencies.   

Table 2. NIH/NSF/DOE funded publications including US, China, and other country co-authors 

from 2014-2018 

 

 

 

 

 

 

 

 

 
Note:  

1. 

NIH/NSF/DOE only funded publications are the total number of publications funded by the NIH alone, by the NSF 

alone, or the DOE alone.  
2. Funded publications with top seven Chinese funding agencies are the total number of publications funded by the 

NIH, NSF, and DOE that also include funding from one of the top seven Chinese funding agencies. These 

publications can also include funding from other agencies as well. 

3. Funded publications with other US and international agencies are the total number of NIH/NSF/DOE funded 

publications excluding publications that were funded by the NIH/NSF/DOE exclusively and publications that were 

funded by the NIH/NSF/DOE and the top seven Chinese funding agencies. 

 

The direction of US and China’s S&E publication growth differed based on whether they 

collaborated with the other country. For the US, the increase in annual article publications 

between 2014 and 2018 was incumbent on publications with China scholars. Without 

collaboration with China, the total number of US S&E articles would have declined by 6,405 

 

NIH/NSF/DOE 

only  

NIH/NSF/DOE  

with top seven 

Chinese funding 

agencies 

NIH/NSF/DOE   

with other US 

and international 

agencies  

Funding 

Agency 

US & 

China  

US, 

China, & 

World 

US & 

China  

US, 

China, & 

World 

US & 

China  

US, 

China, 

& 

World 

Total 

National 

Institutes 

of Health 

(NIH) 

3,717 1,210 4,242 1,234 3,432 1,654 15,489 

National 

Science 

Foundation 

(NSF) 

1,740 564 3,342 1,651 1,984 1,188 10,692 

Department 

of Energy 

(DOE) 

310 93 2,454 1,541 1,279 870 6,547 

Total 5,767 1,867 10,038 4,426 6,695 3,712 32,728 
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articles, or by 2.03%, when comparing total publications in 2014 and 2018. On the other hand, 

with China scholars, the total number of US S&E articles increased by 8,876, or 2.59%, when 

comparing publications during the same two years. For China, publications with US scholars 

only enhanced growth as the number of China article publications grew regardless of whether 

collaboration with the US occurred. In 2018, the number of China publications without US 

scholars was 27.74% higher than in 2014. This difference translates into 88,281 more articles in 

2018 than in 2014. When including the number of publications with US affiliated scholars, the 

percentage change in annual publications between 2014 and 2018 increased by 2.22% to 29.96%. 

These results indicate that although both countries benefited from publications with the other, US 

growth was dependent on publications with China scholars; whereas, China growth occurred 

regardless of whether China scholars collaborated with US scholars and that publications with 

US scholars contributed only slightly to this growth.   
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Figure 4. US and China S&E publications with and without the other country from 2014-2018 

 

 
 

Discussion  

In the midst of the latest US-China geopolitical tensions, particularly around intellectual 

collaboration and property, this study sought to understand the nature of co-published research 

between the two countries. The findings support both conceptual frameworks, zero sum and 

positive sum, depending on the level of interests. From a positive sum view, which observes 

scientific advancement as a global good, US and Chinese annual S&E research publications 

continue to rise with most growth occurring in bilateral collaborations. From solely a nation-state 

perspective, that views scientific advancement as zero-sum competition with winners and losers, 

the findings demonstrate that the US has more to lose than gain in cutting ties with China. The 

collaboration patterns prior to the recent trade war suggest considerable implications for the US 
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in particular, should co-authorship between the two countries diminish. The data comparing US 

annual publications between 2014 and 2018 showed that excluding China co-authorships 

represents a 2.03% decline compared to a 2.59% increase when including publications with 

China scholars. Whether these countries would have sought other international collaborations 

instead is unknown, but regardless, US collaborating with China is an opportunity for growth in 

future US S&E output. 

The evidence also shows that the top Chinese and top US agencies are jointly funding 

research collaborations, making the relationship more of a mutually beneficial partnership than a 

one-sided affair. The top Chinese funding agencies of research between US and China supported 

far more publications than the top US agencies, and the number of publications they have funded 

has increased at a much higher rate than the top US funding agencies. This willingness and 

ability to contribute financially means that China is significantly partnering with the US in the 

promotion and development of scientific knowledge. China’s financial role may be necessary 

based on US R&D spending trends (per NSF), and the fact that no multinational organizations 

were among the top 10 funders suggests the powerful role of the nation-state in supporting global 

science. 

Additionally, when looking at the most impactful research produced over the five-year 

period between US and China scholars, China scholars were lead authors on twice as many 

publications as US scholars, demonstrating their meaningful roles in scientific knowledge 

creation. Therefore, not only are the Chinese contributing financially to make collaborations 

possible, they are also contributing intellectually by leading in new knowledge production. 

Although the focus of this study was centered on the US, it is necessary to acknowledge that 

China also benefits from US collaborations. While China produces the highest number of 
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scientific research publications, the country lags behind the US in research impact (NSF, 2018). 

International co-publishing benefits China (as well as their international collaborators) in 

increased citations, scientific human capacity, and university prestige. 

 Regardless of whether US agencies and organizations espouse a positive or zero-sum 

view of scientific research, both interests would be served in research collaboration with China. 

Should US policies further visa limits amid an unwelcoming climate, Adams (2013) warns, 

“Institutions that do not form international collaborations risk progressive disenfranchisement, 

and countries that do not nurture their talent will lose out entirely” (p. 557). Scientific 

advancement and internationalization are not so easily separable. As found by Wanger, Park, and 

Leydesdorff (2015), scientific collaboration is a global network that is both growing and open, 

particularly among elite scientists. While reducing scientific production to the interests of the 

nation-state might yield some immediate “benefits” (i.e., national security, competition, etc.), US 

growth and development would be undermined in cutting ties with China. Increasing domestic 

spending on scientific research and training would certainly lead to greater scientific output. Yet 

maintaining or increasing research collaboration with China would yield other, and perhaps 

greater, benefits for the US’ role as a leading global knowledge producer while advancing global 

science.  

 The findings, however, do not suggest a total abandonment of national security concerns. 

What is less newsworthy or politically charged are ways that both countries are engaged in 

intelligence and counter-intelligence activities in higher education (Golden, 2017).  Some cases 

do warrant serious consideration, such as evidence of universities being hacked for their 

intellectual property (Ackerman, 2018; Cohen, 2018). However, these cyberattacks are not 

consistently linked to a single country, nor are they systematically committed within university 
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walls. It is also imperative to keep in mind that security protocols already exist; classified 

research occurs off campus and export-controlled research already requires government approval 

for internationals to participate (Golden, 2017). The more important implication for the US is 

how to facilitate and leverage international research collaborations with China to advance its 

own R&D capabilities, as China has long been doing (Marginson, 2018).  

Meanwhile, academic freedom, as a fundamental US higher education value, has allowed 

US researchers to partner, collaborate, and extend their scholarship beyond national borders as 

independent, “bottom-up” actors (Georghiou, 1998). This study demonstrates the successes of 

US research collaborations with China and the ways that the nation-state benefits. This study 

also challenges the overly simplified political rhetoric that China is dependent on or a threat to 

US scientific research. Our findings suggest the reverse: China is a major player in US-China 

research collaboration, via growth, via funding, and via intellectual leadership. Global society 

also benefits. In times of natural disaster for example, scientific collaboration tends to enlarge 

and become more productive (Rotolo & Frickel, 2019). As this study has thus made clear, 

limiting international ties and curbing knowledge production within a nation-state bubble will 

not safeguard US’s place as a global superpower nor its universities as world-class, but rather 

potentially contribute to the country’s decline. 
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