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Abstract  Science diplomacy is attracting increasing attention in the international relations literature. This study investigates 

how Chinese scientists understand this term and explores China’s dynamic praxis in Arctic climate governance. It conducts a 

theoretical and practical examination of science diplomacy in terms of three dimensions—science in diplomacy, diplomacy for 

science, and science for diplomacy—thus achieving a high degree of consistency. A multi-method approach, combining 

qualitative and quantitative research methodologies and involving the adoption of a literature review, participant interviews, and 

questionnaires, is adopted. Data were collected from interviews with 16 Chinese scientists involved in Arctic climate governance 

and from 130 valid questionnaires collected from Chinese natural scientists working in the climate change field. Drawing on 

qualitative and quantitative findings, the study reveals that the three-dimensional framework of science diplomacy can provide 

insight into Chinese scientists’ understandings of the topic. In contrast to the participants’ vague theoretical responses, the 

outlines of China’s Arctic climate governance can be clearly identified within this framework. The study concludes by 

underlining the tension between theory and practice in terms of science diplomacy and highlighting the emerging challenges for 

China in developing its Arctic science diplomacy against the background of the COVID-19 pandemic and Russia-Ukraine 

conflict. Moreover, it is suggested that, to further develop China’s Arctic science diplomacy, it is vital to take account of the 

deficiencies in China’s science diplomacy. The study’s empirical results contribute to an understanding of the dynamic nature of 

science diplomacy in the Chinese context. 
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1  Introduction 

Science diplomacy has been a topic of great concern in 
Western academia for decades, and a variety of definitions 
of the term have been proposed. Consequently, science 
diplomacy has become an umbrella term to describe various 
formal or informal technical, research-based, academic, or 
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engineering exchanges. Moreover, the data-driven era of 
“science diplomacy 2.0” (Turchetti and Lalli, 2020) is 
coming. As the Royal Society (UK) notes (Royal Society 
Science Policy Center, 2010), the concept of science 
diplomacy is gaining increasing currency in the United 
States, United Kingdom, Japan, and elsewhere. Although it 
is still a fluid concept, it can usefully be applied to the role 
of science, technology, and innovation in three related areas: 
informing foreign policy objectives with scientific advice 
(science in diplomacy, SiD); facilitating international 
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science cooperation (diplomacy for science, D4S); and 
using science cooperation to improve international relations 
between countries (science for diplomacy, S4D). 

In China, the term “science and technology 
diplomacy” appears more frequently in official usage than 
“science diplomacy”. The Ministry of Science and 
Technology of the People’s Republic of China (MOST) 
dispatches science and technology counselors to China’s 
embassies and consulates around the world, taking on a 
science diplomacy mission on behalf of the People’s 
Republic of China. As an official from MOST commented 
to the media in 2011, “Science and technology diplomacy 
has been at the forefront of China’s overall diplomacy. So 
far, China has established scientific and technological 
cooperation relations with 152 countries and regions, sent 
141 scientific and technological diplomats to 69 overseas 
offices in 46 countries, and joined more than 
200 intergovernmental organizations for international 
cooperation, thus forming a relatively complete and 
diversified cooperation pattern, with the intergovernmental 
framework for scientific and technological cooperation as 
the main body” (Yu and Zan, 2011). Furthermore, as a 
minister from MOST observed at the 2018 National Science 
and Technology Work Conference, “science and technology 
diplomacy has become an important part of China’s overall 
diplomatic strategy” (Hu, 2018). China’s Arctic Policy, a 
white paper issued in January 2018, noted that “when 
participating in Arctic affairs, China prioritizes scientific 
research” (The State Council Information Office of the 
People’s Republic of China, 2018). Outline of the 14th 
Five-Year Plan (2021–2025) for National Economic and 
Social Development and Vision 2035 of the People’s 
Republic of China, issued in March 2021, clearly stipulates 
how the next phase of Chinese National Antarctic/Arctic 
Research Expedition (CHINARE) will be carried out. 
Heavy icebreakers and other cutting-edge areas of science 
and technology are included in the plan. In the context of 
global warming, given China’s increasing engagement in 
Arctic climate governance, how China can use science 
diplomacy as a tool to fulfill its Arctic policy goals is a 
question deserving attention. 

Thus far, no fixed term—such as “China’s Arctic 
science diplomacy” or “China’s Arctic science and 
technology diplomacy”—has been articulated in China’s 
official documents. However, there have been two 
competing voices on China’s Arctic science diplomacy. On 
the one hand, some objective comments regarding China’s 
overall Arctic policy have come from the external world. 
Marc Lanteigne (2022), for example, pointed to the 
“frequent attempts by US critics of Beijing’s Arctic policies 
to arbitrarily transplant the security threats facing the South 
China Sea to the far north, essentially arguing that as China 
is challenging legal norms in the former, it must inevitably 
be doing so in the latter” and suggested that this is unlikely 
to be the case, because of the geographical and political 
differences between the two regions, “as Beijing has no 

territory there and is in no position to alter that reality, Polar 
Silk Road (PSR) or not.” Nalan Koc argued that “China is 
an important contributor to the Arctic research knowledge 
base” (Zhu, 2020), although Eric Niiler (2019) 
acknowledged that “China’s scientists are the new kids on 
the Arctic Block”. On the other hand, there are still 
suspicions and misinterpretations of China’s Arctic science 
diplomacy. Millard and Lackenbauer (2021) commented 
that R/V Xuelong was and is employed on purpose under 
the cover of science and scientific collaboration in addition 
to its overt scientific goals. Similarly, Doshi et al. (2021) 
suggested that “by asserting itself as a ‘near-Arctic state’ 
directly affected by the changing climate in the Arctic, 
China has pursued Arctic research opportunities to 
legitimize its growing involvement in the region and to 
obtain greater access that has, at times, dual-use 
implications”. 

Meanwhile, in the field of social sciences, science 
diplomacy in the Arctic appears to be an emerging topic, 
although the current output of related academic articles is 
quite small, particularly in Chinese. The main works related 
to science diplomacy, both in Chinese and in English, by 
Chinese researchers include: a book entitled “Science 
community and global governance: a case analysis on 
Arctic affairs” by Yang (2018) and articles including “The 
development of Arctic science and technology based on the 
Arctic policies of Arctic nations” by He and Zhang (2012), 
“The community of Chinese scientists and the agenda 
setting of Arctic governance” by Yang and Yu (2014), “A 
precautionary approach to fisheries in the Central Arctic 
Ocean: policy, science, and China” by Pan and Huntington 
(2016), “Science diplomacy and trust building: ‘science 
China’ in the Arctic” by Su and Mayer (2018), “Reforming 
China’s polar science and technology system” by Zhang et 
al. (2019). Among all of this discursive literature, only one 
article is precisely titled “Analysis of China’s Arctic science 
and technology diplomacy” which was published in 2020 
(Zhang and Wang, 2020). However, this study did not make 
a distinction between China’s engagement in the Arctic and 
China’s Arctic science diplomacy, arguing that “Arctic 
science and technology diplomacy means science and 
technology diplomacy plus Arctic diplomacy” (Zhang and 
Wang, 2020). Taken together, these research works have not 
given a definition or a clear picture of China’s Arctic 
science diplomacy and are lacking in case studies from 
historical perspectives. 

The scarcity of related literature, both in English and in 
Chinese, suggests that there is great potential for further 
academic exploration of this topic from a Chinese 
perspective. In this context, science diplomacy conducted 
by scientists who have been empowered by the government 
to act as diplomats may be supposed to reshape 
international relations by aiming to influence policy makers 
and the public of the targeted nation(s) through bilateral and 
multilateral scientific collaborations within global academic 
networks. Science diplomacy usually takes scientific 
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activities as its vehicle, and scientific activities are the 
manifestation of science diplomacy. In terms of the 
professionals involved, scientists are actors in both science 
diplomacy and scientific cooperation. According to a study 
by Bertelsen et al. (2017), “the difference between scientific 
cooperation and science diplomacy lies in the potential 
political motivations for the use of scientific engagement: 
the former entails an apolitical purpose, the latter, however, 
denotes potential governmental interference through the 
word ‘diplomacy’, that is, the pursuit of national agendas 
through science and thus a politicization of science”. Thus, 
scientists should not be regarded as science diplomats until 
they have been empowered to conduct science diplomacy 
by permission from official departments. As Figure 1 
illustrates, generally speaking, science diplomacy can be 
considered to be the nexus of science and diplomacy. By its 
nature, science serves as a means of knowledge production, 
applications of methods, and innovative thinking, thus 
promoting peace, cooperation, and win-win results among 
countries in a diplomatic way. 

 
Figure 1  Science & diplomacy: science diplomacy. 

Adopting the framework of science in diplomacy, 
diplomacy for science, and science for diplomacy proposed 
by the Royal Society (UK), this paper aims to explore 
Chinese scientists’ understandings of science diplomacy and 
to investigate the dynamics of China’s engagement in Arctic 
climate governance. The research questions that emerged 
are as follows: How do Chinese scientists understand 
science diplomacy? How should we perceive China’s 
engagement in Arctic climate governance in the past, and 
what can we expect in the future? 

2  Dimensions of China’s science 
diplomacy in Arctic climate 
governance 

In 1999, China made its first official large-scale expedition 
to the Arctic and has been increasing its presence in the 
Arctic ever since. Moreover, “China has gradually 
established a multi-discipline observation system covering 
the sea, ice and snow, atmosphere, biological, and 
geological systems of the Arctic” (The State Council 
Information Office of the People’s Republic of China, 
2018). During this period, the capacity of China’s science 

diplomacy in the Arctic has continued to improve. In 
accordance with the conceptual framework of science 
diplomacy described above, China’s science diplomacy in 
Arctic climate governance can be interpreted in terms of 
three dimensions, each of which can be elaborated on 
separately. Detailed cases are given below. 

2.1  Informing foreign policy objectives with 
scientific activities under the framework of 
the Arctic Council: science in diplomacy 

As mentioned previously, scientific research has been a 
priority for China’s participation in Arctic affairs. Looking 
back on China’s efforts to obtain observer status on the 
Arctic Council from 2006 to 2013, one can safely say that 
on the Chinese side, the role of science in diplomacy was 
emphasized. For instance, China was a charter member of 
the fourth International Polar Year (IPY). Under the 
guidance of the China Action Committee for IPY, a 
specific China Action Plan was formulated in accordance 
with the six science themes. This plan was launched in 
February 2007 and completed in March 2011. During this 
period, China implemented the third and the fourth 
Chinese National Arctic Research Expeditions, annual 
scientific investigations at the Chinese Arctic Yellow 
River Station in Svalbard from 2007 to 2010, and the 
popularization of Arctic science and data sharing. Zhang 
Dengyi, Chairman of the China Action Committee for IPY, 
once commented, “The effective implementation of the 
Chinese Action Plan for the International Polar Year 
expanded research areas in polar expeditions and made the 
disciplinary integration more systematic, accumulating 
experience in organizing and implementing large-scale 
international projects, promoting the formation of a 
China-centered international cooperation pattern on polar 
science, and vigorously taking China’s polar career to a 
new level” (Chen, 2011). 

According to the first and second Observer Review 
Reports submitted by China in June 2018 and November 
2020, respectively, China participated in all 
intergovernmental meetings that were open to observers 
under the framework of the Arctic Council, and Chinese 
experts were involved in the work of the Arctic Council, 
including the Working Groups and Task Forces. Although 
the role China plays in different groups varies to some 
extent, China has gained respect, reputation, and 
reinforcement as an observer of the Arctic Council thanks 
to Chinese scientists’ enduring professional efforts. For 
example, over the past 15 years, Chinese scientists have 
continued to contribute to the Intergovernmental Panel on 
Climate Change (IPCC) assessment reports. Some are 
leading authors, while many others are contributing authors. 
It is evident that these productive scientific activities have 
also played a role in achieving China’s diplomatic 
objectives, even if the Chinese scientists involved may not 
have been aware of this. In this regard, the role of science in 
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diplomacy is remarkable. 

2.2  Facilitating international science cooperation 
with significant diplomatic efforts: diplomacy 
for science 

In the post-Cold War era, the substantial Chinese presence 
in the Arctic has increased notably, with diplomatic 
initiatives recognized as milestones in China’s Arctic 
participation. First and foremost was the establishment of 
China’s first Arctic observation station in 2004: the Yellow 
River Station, located in Svalbard, which provides a vital 
platform for Chinese scientists to conduct regular scientific 
research activities together with their international 
counterparts, thus contributing to the scientific and 
technological development of the Arctic region. 
Furthermore, the China-Iceland Arctic Science Observatory 
was formally opened in October 2018. This represented 
another significant diplomatic step after the China-Iceland 
Free Trade Agreement took effect in July 2014 to promote 
bilateral scientific cooperation between the two countries. 
Undoubtedly, these two research stations are the result of 
China’s diplomatic efforts in the Arctic and have succeeded 
in greatly elevating the strategic importance of scientific 
research on the Arctic in China. Thanks to this favorable 
scientific research environment, Chinese scientists in the 
field of permafrost are taking the lead worldwide after 
decades of hard work. 

What has impressed the world most in recent years is 
China’s PSR Initiative, which was proposed together with 
Russia in 2017. The PSR combines China’s Belt and Road 
Initiative (BRI) with Russia’s Arctic strategy, with 
particular reference to the development of the Northern Sea 
Route. This was officially confirmed by the China’s Arctic 
Policy (The State Council Information Office of the 
People’s Republic of China, 2018). In 2017, the Vision for 
Maritime Cooperation under the Belt and Road Initiative 
announced that the path to Europe via the Arctic Ocean is 
envisioned as one of three planned jointly built blue 
economic passages (The National Development and Reform 
Commission and the State Oceanic Administration, 2017). 
The PSR Initiative has been a common research interest 
among scientists, both at home and abroad. Some have tried 
to determine the philosophy rooted in the PSR and define it 
in terms of sustainability. Many others have devoted 
themselves to the implementation of the BRI, as well as the 
PSR, through scientific and technological solutions. The 
Digital Belt and Road Program in Support of Regional 
Sustainability was launched by Guo Huadong (Guo et al., 
2018), an academician of Chinese Academy of Sciences 
(CAS). A more recent development as one of our 
interviewees stressed is that scientists from China and 
Norway are collaborating on digital Arctic shipping using 
new data products and visualization services, even against 
the background of the COVID-19 pandemic. 

2.3  Using the increased capacity of Chinese 
science to improve international relations in 
the Arctic: science for diplomacy 

There is an undeniable capacity gap between China and the 
major Arctic states, such as the United States and Russia, 
with respect to the development of icebreakers, research 
stations, submarines, military bases, and allies in the Arctic 
region. Realistically, China has not yet become a “new 
polar power” in terms of strength. However, what is equally 
undeniable is that China’s capacity building for its Arctic 
engagement has progressed, with increased investment in 
Arctic-related scientific research leading to science for 
diplomacy with varied scientific activities. For instance, the 
320th symposium of the Xiangshan Science Conferences 
was held in Shanghai in April 2008 and highlighted the 
theme of “International Polar Year 2007–2008 and the 
Scientific Frontiers of Future Polar Research”. Qin Dahe, 
another academician of CAS, made a presentation 
sharing his vision for how to develop China’s own polar 
strategy, considering the severe international competition 
in scientific and technological development against the 
backdrop of rapid climate change in the Arctic region. In 
line with Qin’s strategic thinking, in recent years China 
has been striving to play a positive role in several big 
international science projects, such as the Environment 
and Climate Change at the Three Poles Project initiated 
by CAS. The Three Poles is a collective name for the 
South Pole, the North Pole, and the Qinghai-Tibet 
Plateau. Against the background of global warming, the 
glaciers, frozen soil, and sea ice in the tripolar regions 
are changing rapidly, bringing a series of climate, 
ecological, environmental, and resource problems. The 
overall goal of the project is to build an integrated sky, 
earth, ice, and sea observation system for the Three Poles 
and to uncover the mechanism of environmental and 
climate change in the Three Poles. To date, more than 
20 academicians of CAS or Chinese Academy of 
Engineering and more than 60 institutions have 
participated in the project (Liang, 2022). 

To speed up its capacity building for Arctic 
engagement, Chinese scientists have been struggling to 
build interdisciplinary academic networks to collaborate 
with their international counterparts, such as the 
China-Nordic Arctic Research Center, China-U.S. Arctic 
Social Science Forum, China-Russia Arctic Workshop, and 
North Pacific Arctic Research Community. In addition, as 
of November 2022, 15 Chinese institutions of higher 
learning and research have joined the UArctic network. 

3  Research methodology 

This study focuses on Chinese scientists who are supposed 
to be empowered to conduct science diplomacy as “science 
diplomats” or “science and technology diplomats” 
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representing China and combines qualitative and 
quantitative research methodologies. The two dominant 
research methods are highlighted below. 

One was to conduct in-person interviews with Chinese 
scientists who are knowledgeable about the Arctic climate 
governance. This is the primary research method used in this 
study. These face-to-face interviews, based in Beijing, 
involved 16 interviewees from November 2018 to November 
2021, with each interview lasting an average of 90 minutes. 
The questions for the scientists included: (1) What is your 
detailed research specialty? (2) Could you please summarize 
the latest progress in your research and its contribution to 
Arctic climate governance? (3) What do you think of the 
concepts known as “science diplomacy” and “science and 
technology diplomacy”? (4) Do you think Chinese scientists 
have an obligation to participate in China’s science diplomacy, 
and in what way should they do so? (5) Do you have any 
advice regarding China’s science diplomacy in the Arctic? 

The other method was to administer a survey via a 
web-based questionnaire to conduct a larger-scale investigation 

of science diplomacy in particular. This questionnaire was 
uploaded and distributed to targeted but anonymous 
Chinese natural scientists working in the field of climate 
change through Wenjuanxing (https://www.wjx.cn), a 
WeChat applet. The survey was opened on 27 January, 
2022, and closed on 1 February, 2022, and 130 valid 
questionnaires were collected. The respondents included 
those from 23 provincial-level places in China, and those 
from the United States and Finland as well. As Table 1 
presents, the web-based questionnaire entitled “survey on 
Chinese scientists’ understandings of science diplomacy” 
consisted of 15 questions, including 11 single-choice 
questions, three multiple-choice questions, and one 
open-ended question. 

4  Findings from the interviews and 
results of the questionnaire 

The survey focused solely on science diplomacy, whereas 

Table 1  Survey on Chinese scientists’ understanding of science diplomacy 

No. Type of questions Content of questions Options 

1 Single-choice 
Do you get to know or understand the 
concept of “science diplomacy”? 

A. I know a lot about it and quite understand. 
B. I know a little about it. 
C. I already heard about it but did not quite understand what it means. 
D. Never heard about it. 

2 Single-choice 
Where did you get to know or understand 
the concept of “science diplomacy” if you 
chose A, B or C for the previous question?

A. I happened to know about it on media by reading, watching or 
browsing. 

B. I happened to hear about it from others. 
C. I received specific learning/training about science diplomacy at my 

workplace. 
D. I learned by myself out of interest. 

3 Single-choice 
Do you get to know or understand the 
concept of “science and technology 
diplomacy”? 

A. I know a lot about it and quite understand. 
B. I know a little about it. 
C. I already heard about it but not quite understand what does it mean. 
D. Never heard about it. 

4 Single-choice 

Where did you get to know or understand 
the concept of “science and technology 
diplomacy” if you chose A, B or C for the 
previous question? 

A. I happened to know about it on media by reading, watching or 
browsing. 

B. I happened to hear about it from others. 
C. I received specific learning/training about science diplomacy at my 

workplace. 
D. I learned by myself because of interest. 

5 Single-choice 

Do you think the term “science  
diplomacy” and the term “science and 
technology diplomacy” refers to the same 
meaning? 

A. Absolutely. 
B. Probably. 
C. I have no idea. 
D. Absolutely not. 

6 Multiple-choice 
Which one is in line with science 
diplomacy in your mind? 

A. Informing foreign policy objectives with scientific advice (science in 
diplomacy). 

B. Facilitating international science cooperation (diplomacy for science).
C. Using science cooperation to improve international relations between 

countries (science for diplomacy). 
D. None. (Please give an example of yours if you choose “none”) 

7 Multiple-choice 
Which one should be responsible for 
science diplomacy/science and technology 
diplomacy? 

A. Ministry of Foreign Affairs. 
B. Ministry of Science and Technology. 
C. Chinese Academy of Sciences. 
D. Others. (Please point it out if you choose “others”) 

8 Single-choice 

Do you think it is one of Chinese  
scientists’ duties to conduct science 
diplomacy/science and technology 
diplomacy? 

A. Yes, I think so. 
B. No, I don’t think so. 
C. Whatever. 
D. I have no idea. 
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Continued 

No. Type of questions Content of questions Options 

9 Single-choice 
Which kind of Chinese scientists as 
follows should play a leading role in 
China’s science diplomacy? 

A. Scientists with strategic visions/academicians. 
B. Backbone scientists. 
C. Young scientists. 
D. Those scientists who hold administrative positions at their workplace or 

have international reputations in his own research field. 

10 Multiple-choice 
Which activity belongs to the practice of 
science diplomacy/science and technology 
diplomacy from your perspective? 

A. Attend important international academic conference and make 
presentations on behalf of China. 

B. Be a member of some international organization on science and plays 
an important role in it/them. 

C. Provide written materials including speech draft and related data for 
Chinese leaders who attend important international scientific events. 

D. None. 

11 Single-choice 
Would you like regularly to be a part of 
science diplomacy/science and technology 
diplomacy? 

A. Yes, I’d like to be a science diplomat very much. 
B. Given conditions including my health, my time permit and my boss 

agrees, I would like to do that in a scale. 
C. Probably not. It might cost much of my time and energy, impeding 

greater achievements for my own research. 
D. Absolutely no. 

12 Single-choice 

Do you want to receive any 
learning/training on science 
diplomacy/science and technology 
diplomacy no matter you know about  
these concepts or not? 

A. Yes, very much. I am always ready for participation. 
B. Given conditions including my health, my time permit and my boss 

agrees, I would like to do that in a scale. 
C. Probably not. It might cost much of my time and energy, impeding 

greater achievements for my own research. 
D. Absolutely no. 

13 Single-choice Which age group do you belong to? 

A. Over 60 years old. 
B. 40–60 years old. 
C. 30–40 years old. 
D. Under 30 years old. 

14 Single-choice 
Do you occupy any administrative post 
within your workplace? 

A. Senior officials including head of a department and bureau and beyond.
B. Section-level cadre. 
C. Office-level cadre. 
D. None. 

15 Open-ended question 

Please give an example that in accordance 
with your criteria in conducting science 
diplomacy/science and technology 
diplomacy if you have any experiences. 

 
 

 
the interviews with Chinese scientists covered a 
comparatively wider range of issues including science 
diplomacy. Thus, the findings from the interviews and the 
results of the survey are correlated but not repetitive, 
demonstrating their respective and valuable importance for 
this study. 

4.1  Findings from the interviews 

The topics selected for the interviews with the Chinese 
scientists included science diplomacy, the progress of 
Arctic international scientific cooperation and research, and 
Arctic climate governance. The Chinese scientists’ thoughts 
on these broad topics are presented below. 

First and foremost, the scientists interviewed tend to 
think it is not easy to promote “science in diplomacy” 
because of the high threshold for engaging in science 
diplomacy for Chinese scientists. There are three types of 
scientists within the Chinese system, with a pyramid-shaped 
distribution. On the top are scientists with strategic vision 
who have profound scientific literacy, forward-looking 
judgment, excellent interdisciplinary comprehension 
abilities, a capacity for skillful organization, and the ability 

to convince the leadership of large corporations. In the 
middle layer are the backbone scientists, most of whom 
have a certain degree of influence at home and abroad in 
their own research fields. However, they are not likely to 
regard themselves as diplomats who can use their 
professional knowledge to speak for or act on behalf of 
China on the international stage. At the bottom are 
thousands of early-career scientists who, on a day-to-day 
basis, are buried in conducting enormous experiments, 
gathering data, and writing papers to better their career 
development. Restricted by their limited resources, 
opportunities, demands, and physical energy, they are 
hardly able to do anything else, such as applying science 
diplomacy to their routine research work. It seems that not 
all scientists are qualified to or should be authorized to 
serve in China’s science diplomacy. 

With the latest development of the Arctic strategic and 
geopolitical environment in the context of the COVID-19 
pandemic, as well as the Russia-Ukraine conflict, it is 
challenging for China to attract favorable public opinion in 
the Arctic region in the face of severe United States rivalry 
and competition. To avoid stoking the “defining the 
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Chinese threat in the Arctic” narrative, it is wise for 
Chinese scientists to keep a low profile. It seems advisable 
for Chinese scientists to expand international Arctic 
scientific cooperation through concrete actions rather than 
conceptual declarations. 

Second, the scientists interviewed reported that they 
experienced inner obstacles to institutionalizing “diplomacy 
for science”. Interactions between the science community 
and the policy community in China are quite different from 
those elsewhere. On the one hand, with regard to the 
governance systems of Chinese science, there is a 
disconnection between China and Western countries. Most 
importantly, in the area of international communication and 
exchange, the logics and philosophies of China and the 
West are not good matches for each other. These cultural 
differences mean that although Western-led international 
scientific mechanisms may not intend to be exclusive, their 
actual effect is to tend to exclude non-Western countries. 
Comparatively, in terms of the similarities of scientific 
governance systems and mechanisms with the west, it is 
much easier for Japanese or Korean scientists to cooperate 
with Western colleagues than it is for Chinese scientists. In 
this regard, those departments related to China’s foreign 
affairs should pave the way for diplomatic resources for 
Chinese scientists to promote international scientific 
cooperation.  

On the other hand, the role of Chinese scientific 
associations in bridging science and diplomacy and 
energizing “diplomacy for science” is not as remarkable as 
that of international ones on the whole. In most cases, the 
level of scientific cooperation between Chinese institutions 
and their international partners is determined by the 
capacity of individual Chinese institutions for international 
communication. Chinese scientific associations consisting 
of specific institutions are not taking the lead in the same 
manner as their Western counterparts in promoting 
international scientific cooperation. Chinese scientists are 
not given short-term training until they have been appointed 
to work as science (and technology) diplomats for Chinese 
overseas consulates or international scientific organizations. 
In this case, because of the backward development of 
China’s science-diplomacy interface, Chinese scientists are 
constrained in terms of their ability to act as science 
diplomats on Arctic-related platforms. 

Third, the scientists interviewed noted that they 
realized the limitations of “science for diplomacy” in terms 
of the cause-and-effect relationship between science and 
diplomacy. Chinese scientists believe that, as a single 
variable, scientific cooperation may not be strong enough to 
change political relations among countries. For Chinese 
scientists, science diplomacy is a term with which they are 
not particularly familiar, although they are interested in 
learning more about it from political scientists. In their 
opinion, science itself exists for the common good and 
should be focused on the correct production, sharing, and 
application of knowledge. International scientific cooperation 

is required to serve all mankind and may be the “icing on 
the cake” of a country’s diplomacy. Good diplomatic 
relations between countries increase the chances of 
scientific results emerging at just the right time. 

However, because of the loose interactions between 
science and diplomacy within China, international scientific 
cooperation cannot directly produce any significant 
diplomatic results. As a single variable, scientific 
cooperation alone does not determine a country’s 
diplomatic situation. From the perspective of Chinese 
scientists, diplomacy plays a bigger role in science than 
science does in diplomacy. In this regard, the 1987 speech 
in Murmansk by Mikhail Gorbachev, the then leader of the 
Soviet Union, was a classic and powerful use of political 
leverage to restart international scientific and technological 
cooperation in the Arctic during the Cold War. A country’s 
diplomatic mode is determined by its comprehensive 
strength, and in global terms, China’s overall capacity in 
science and technology still falls behind that of the West, or 
at most is parallel in some areas rather than in the lead. 
With that in mind, it is not appropriate for China to take 
“science diplomacy” as a public slogan.  

Last but not least, from the perspective of Chinese 
scientists, the great progress China has made over the 
decades in the fields of science, technology, and innovation 
is a double-edged sword for China’s increasing engagement 
in the Arctic. It is extremely important for Chinese 
scientists to learn from the past and to be alert about what is 
going on in world politics. They notice that although the 
scientific presence of China in the Arctic is generally 
accepted, serious concern has been expressed in the West 
regarding China’s civil-military integration where China’s 
influence in the Arctic is concerned. Regarding this point, 
Chinese scientists feel helpless because they believe their 
behaviors are completely in compliance with international 
scientific regulations and rules. 

A typical case occurred in May 2017. A ceremony was 
held in Kangerlussuaq, Greenland’s airport hub, to launch a 
process leading to the establishment of a satellite ground 
station for climate change research and the dual-use BeiDou 
Navigational Satellite System (Miguel, 2018). As the U.S. 
Pentagon mentioned in 2019, “China could use its civilian 
research presence in the Arctic to strengthen its military 
presence, including our deployment of submarines— 
including deployment of submarines to the region as a 
deterrent against nuclear attack” (Pompeo, 2019). 
Obviously, such an expression is merely subjective and 
implies disagreement with facts established in the past. 
However, the “suspicions about China’s Arctic presence 
result, to begin with, from the dynamics of a global power 
shift” (Su and Mayer, 2018). In May 2022, U.S. Secretary 
of State Blinken’s speech on U.S. policy toward China 
seems to reaffirm this, arguing that “the Biden Administration’s 
strategy can be summed up in three words—invest, align, 
compete … and to the People’s Republic of China: we’ll 
compete with confidence; we’ll cooperate wherever we can; 
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we’ll contest where we must. We do not see conflict” 
(Blinken, 2022).  

4.2  Results of the survey 

The results of the survey were produced automatically using 
the Wenjuanxing applet. It should be noted that there were 
several unavoidable errors in the results: in Questions 1, 4, 
and 11, although the total number of respondents for each 
choice is correct, the sum total of percentages choosing A, 
B, C, and D separately is 100.01%, which is an obvious 
error due to the rounding-off method adopted by the 
Wenjuanxing. Also, because of the same calculation method, 
in Question 13, the sum total of the percentages choosing A, 
B, C, and D separately is 99.99%. On the whole, this error 
range is acceptable, and the data are sufficiently convincing 
to support this study.  

It does not seem necessary to list the 130 respondents’ 
answers to each question individually here, so the issues of 
underlying importance are brought into focus through 
selection below.  

First, regarding the popularity of both “science 
diplomacy” and “science and technology diplomacy”, 
75.39% of the respondents knew only a little about the term 
“science diplomacy” or did not quite understand it; 20.77% 
had never heard of it; and only 3.85% believed that they 
knew a lot about it and understood the concept quite well. 
However, for those who claimed to know about science 
diplomacy, 80% of them had just learned about it through 
the media or from others. The situation was similar 
regarding what the respondents knew about the concept of 
“science and technology diplomacy”, with 73.07% of 
respondents knowing only a little about it or not quite 
understanding its meaning. Moreover, 78.47% of those with 
some knowledge of science and technology diplomacy had 
also learned about it from the media or from others. 
Moreover, it seems that it is difficult for the 
130 respondents to differentiate between the two terms: 
“science diplomacy” and “science and technology 
diplomacy”. According to the questionnaire, 41.54% of the 
respondents had no idea of the difference, while 36.92% 
admitted that the differences existed but they couldn’t 
explain, and another 21.54% supposed that the two have 
similar connotations. 

Second, regarding the conceptual framework of 
science diplomacy mentioned earlier in this paper, although 
most respondents were not able to explain the connotations 
of the concept exactly, 70.77% confirmed that using science 
cooperation to improve international relations between 
countries (science for diplomacy) is in line with science 
diplomacy in their minds, 66.92% noted the importance of 
facilitating international science cooperation (diplomacy for 
science), and 56.15% agreed that informing foreign policy 
objectives with scientific advice (science in diplomacy) is 
how they understand science diplomacy. As to the 
governing body of China’s science diplomacy/science and 
technology diplomacy, 82.31% believed that MOST should 

be responsible for it, 65.38% believed that Ministry of 
Foreign Affairs (MFA) should take the lead, 39.23% 
believed that CAS should play the leading role, and 7.69% 
believed that others such as the Chinese Academy of Social 
Sciences, individual scientists, or all foreign affairs-related 
departments should take responsibility for science 
diplomacy/science and technology diplomacy.  

Third, concerning the role of Chinese scientists in 
China’s science diplomacy in the Arctic, 69.23% of 
respondents believed that, in general, it is one of Chinese 
scientists’ duties to conduct science diplomacy/science and 
technology diplomacy. In the meantime, they stressed that 
different Chinese scientists may play different roles in 
China’s science diplomacy/science and technology 
diplomacy, with 38.46% believing that scientists with a 
strategic vision or scholars should take a leading role, 
33.08% believing that those scientists who hold 
administrative positions at their workplace or have 
international academic reputations should take this job, and 
28.46% of respondents expressing the belief that backbone 
scientists and young scientists should engage in this type of 
work. This result is in accordance with our findings from 
the interviews with the Chinese scientists mentioned above. 
As for approaches to science diplomacy/science and 
technology diplomacy by Chinese scientists, 88.46% 
confirmed that being a formal member of a science-related 
international organization is a way to practice science 
diplomacy/science and technology diplomacy, 76.92% 
attached more importance to attending important 
international academic conferences and making 
presentations on behalf of China, and 66.15% thought 
highly of preparing papers for the Chinese leaders. 

Fourth, regarding Chinese scientists’ willingness to be 
“science diplomats” or “science and technology diplomats”, 
72.31% of the participants reported that they would like to 
serve in science diplomacy/science and technology 
diplomacy if conditions permitted, 23.08% were 
enthusiastic about becoming “science diplomats”, and only 
4.62% did not show much willingness to engage in this type 
of work. In view of their limited understanding of science 
diplomacy/science and technology diplomacy, 66.15% were 
quite happy to accept professional training before 
participating in China’s science diplomacy/science and 
technology diplomacy in the Arctic, 24.62% said that they 
were ready to participate at any time, and 9.23% responded 
that they did not find the prospect of becoming involved in 
this type of work more interesting than their research tasks. 
In addition, there may be a paradox confronting 45.38% of 
the respondents who belong to the 30–40 age group. On the 
one hand, these young scientists remain curious and 
enthusiastic about China’s Arctic science diplomacy; on the 
other hand, because of their heavy teaching and scientific 
research tasks, they cannot be certain of having enough time 
or administrative resources to engage in this type of work.  

The last topic concerns Chinese scientists’ own 
practices in science diplomacy/science and technology 
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diplomacy. Question 15 was the only open-ended question 
in this survey, and a total of 33 respondents filled out the 
space. Our calculations show that, in their feedback, 
33.33% referred to international cooperation projects, 
24.24% pointed to international major academic 
conferences, 18.18% mentioned academic exchanges, 
15.15% highlighted the important roles they play in 
international organizations, 6.06% addressed their 
participation in international negotiations or the IPCC 
review process, and 3.03% highlighted the professional 
support they provided to MOST for COP26. Compared with 
what we had already established regarding approaches to 
science diplomacy/science and technology diplomacy, we 
find that, in Chinese scientists’ eyes, the content of science 
diplomacy/science and technology diplomacy in practice 
likely refers to the same thing—mainly including international 
scientific collaboration, participation in international 
scientific organizations, and providing scientific advice 
provision—but the proportion of each item is slightly 
different. 

5  Discussion 

Combining the findings from the interviews and the results 
of the survey, we would like to offer some thoughts 
regarding the framework for science diplomacy as 
constituted by science in diplomacy, diplomacy for science, 
and science for diplomacy.  

First, looking ahead, the key to strengthening “science 
in diplomacy” lies in balanced and sustainable internal 
interactions between science and diplomacy, as well as 
politics.  

Chinese scientists tend to hold prudent attitudes toward 
and express conditional support for science diplomacy, both 
in theory and in practice. A deeper reason behind this is that 
they are uncertain about the relationship between science 
and diplomacy, as well as that between science and politics. 
Chinese scientists believe that the great ideas for creative 
diplomacy, such as the “Ping Pong Diplomacy” that fueled 
the normalization of Sino-U.S. diplomatic relations in 1972, 
are absolutely the responsibility of the nation’s great 
politicians rather than of professional scientists. They 
neither see themselves as connected to those historical 
events nor acknowledge themselves as acting as diplomats 
on any occasion. Most Chinese scientists appear to regard it 
as safe to keep their distance from politics and, therefore, 
from diplomacy, given that diplomacy is a branch of politics. 
They see politics as a matter absolutely beyond their 
understanding. These thoughts can surely be borne out by 
many diplomatic cases throughout history, but more 
importantly, they may serve as a reminder to China’s Arctic 
policy makers of the importance of balancing science and 
diplomacy as well as politics. 

Second, consistency between international and 
domestic systems in science governance, technology, and 

innovation is critical to arriving at a better “diplomacy for 
science”.  

On China’s side, it would be wise to engage in reforms 
to remove systemic obstacles to the better performance of 
Chinese scientists in Arctic global governance. As 
countermeasures, when initiating, planning, or participating 
in international scientific cooperation projects, placing the 
scientific associations with which Chinese scientists are 
affiliated in a more prominent position in accordance with 
international practice is a pressing matter. This may be a 
“safer” and more effective way to depoliticalize scientific 
issues, especially when it comes to “sensitive” questions of 
international relations. In the meantime, it is recommended 
that Chinese scientists join international training programs 
such as “the United Nations Diplomacy 4.0 Training 
Program”, which contains a special module on science 
diplomacy. According to its official website (https:// 
unitar.org), the concept of “Diplomacy 4.0” explores the 
nexus between diplomacy and areas of artificial intelligence, 
cybersecurity, scientific advancements, and other significant 
issues, paving the way for the next generation of 
international affairs professionals. Fortunately, Chinese 
scientists with overseas study and work experience have 
begun to engage with specific programs in this area, 
resulting in a better understanding of science diplomacy. 

Third, concerning “science for diplomacy”, Chinese 
scientists have their own culture and traditions.  

Chinese scientists acknowledge that science 
diplomacy/science and technology diplomacy are a sort of 
administrative command system, and they tend to obey 
orders in most cases. As the survey reveals, with official 
guidance, science diplomacy/science and technology 
diplomacy can be a part-time job for Chinese scientists. As 
mentioned previously, nearly 70% of the respondents 
believed that it is one of Chinese scientists’ duties to 
conduct science diplomacy/science and technology 
diplomacy. Furthermore, there is potential for China to 
mobilize Chinese scientists to develop its science 
diplomacy in Arctic climate governance. More than 90% of 
respondents are interested in science diplomacy/science and 
technology diplomacy in practice and aspire to contribute to 
the country as “science diplomats”. There is a longstanding 
tradition for Chinese scientists to devote themselves to the 
rejuvenation of the Chinese nation, which is known as “The 
Spirit of Scientists” in China and which features patriotism, 
dedication, hard work, and the courage to scale new heights 
in science and technology. This idea is accepted and 
admired across China and has inspired Chinese scientists to 
serve the country, the nation, and the people wholeheartedly 
since the “Two Bombs and One Satellite” era. In this sense, 
China’s science diplomacy is promising given that Chinese 
scientists are conscious of the importance of making full 
use of “science for diplomacy”. 

Finally, any deficiencies in China’s science diplomacy 
must be addressed to arrive at a comprehensive 
understanding of this area. Drawing on the analysis and 
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discussion above, the deficiencies in China’s current 
science diplomacy can be summarized as the “4i” aspects, 
as follows. First, regarding the “idea” construction aspect: 
in Chinese academia, there have been no significant 
theoretical developments concerning “science diplomacy” 
or “science and technology diplomacy” over the decades. 
Second, regarding the “institutionalization” aspect: ways of 
accessing China’s science diplomacy for Chinese scientists 
have not been institutionalized. Third, regarding the 
“innovation” aspect: the effectiveness of China’s science 
diplomacy depends largely on the quality of Chinese 
science. However, “there have been questions on the quality 
and credibility of Chinese science … as the Chinese 
research community has faced challenges with academic 
misconduct involving plagiarism and corruption cases” 
(Bertelsen et al., 2017). Fourth, regarding the “impact” of 
Chinese scientists on policy makers aspect: “Some may 
worry that this policy-relevant role of science will have the 
effect of distracting scientists from their main role as 
producers of knowledge. But … the idea that science has a 
role to play in addressing matters of public policy is hardly 
a new one” (Berkman et al., 2011). In this sense, few 
Chinese scientists have the strategic vision necessary to 
contribute to China’s science diplomacy. 

6  Conclusions 

Based on the analysis and discussion above, we can draw 
the following comprehensive conclusions.  

First, Chinese scientists are not familiar with the 
concept of science diplomacy nor with that of science and 
technology diplomacy. Specifically, 63.85% of the 
130 respondents had heard little about science diplomacy/ 
science and technology diplomacy, and 70% of the 
respondents did not understand the meaning of the two 
terms. Moreover, 63.08% of respondents were unable to 
clearly distinguish between “science diplomacy” and 
“science and technology diplomacy”. In this context, there 
are few crucial differences between science diplomacy and 
science and technology diplomacy in terms of acting 
subjects, governing bodies, main job descriptions, and 
actual effects. Both refer to the same thing in nature and in 
practice under different terms. The point is that, for Chinese 
scientists as well as engineers to engage in this type of work, 
they have to go through an identity shift from scientists to 
science (and technology) diplomats, as required by the 
MOST and MFA. 

Second, the concept of science diplomacy as being 
divided into three dimensions—science in diplomacy, 
diplomacy for science, and science for diplomacy—was 
generally accepted by the respondents and interviewees, 
even if they did not have their own definitions. However, 
there are still differences between the Western and Chinese 
understandings of science diplomacy from the perspective 
of scientists. A strong sense of boundary consciousness is 
deeply rooted in Chinese scientists’ minds. They believe 

that engaging in science diplomacy is not part of their job, 
although they can do it from time to time, as required. They 
are not willing to cross the border between science and 
politics without being properly empowered to do so. 
Western scientists tend to consider science diplomacy as 
part of their scientific activities, and are not necessarily 
empowered to engage in this type of work by any authority. 
This difference is largely due to the differences in ideas 
about the relationship between science and politics in 
Chinese and Western cultures, with the former tending to be 
conservative and the latter tending to be liberal. 

Third, China’s Arctic science diplomacy has moved 
further in practice than in theory, implying tension between 
practice and theory in science diplomacy. Undoubtedly, 
there is a knowledge gap among Chinese scientists 
regarding the concept of “science diplomacy”, which is not 
as popular among scientists and policy makers as it is in 
Western countries. For individual Chinese scientists, their 
consciousness of playing a role as a science diplomat is still 
vague, and there is little to encourage them to label their 
actions as science diplomacy. However, as elaborated on 
previously, what China has done in the Arctic in promoting 
international scientific cooperation actually reflects how the 
term “science diplomacy” is defined in terms of “science in 
diplomacy”, “science for diplomacy”, and “diplomacy for 
science”. When the potential of Chinese scientists in science 
diplomacy is fully realized, China’s Arctic science 
diplomacy, which is characterized by transparency, will be 
elevated to a new level. 

Fourth, recent developments in the strategic 
environment in the Arctic bring emerging challenges for 
China in developing its Arctic science diplomacy. As 
mentioned previously, the COVID-19 pandemic has heavily 
hindered academic communication and scientific 
cooperation between China and the Arctic states. Most 
significantly, the existing Arctic global governance structure 
led by Arctic states is divided against the background of the 
Russia-Ukraine conflict. Russia was temporarily dropped 
out from leading Arctic governance platforms, including the 
Arctic Council, the International Arctic Science Committee, 
and the Council of Baltic Sea States. Specifically, scientific 
cooperation with Russia was suspended or canceled by the 
other Arctic states. More alarmingly, on 27 September, 2022 
the two Russia-to-Germany pipelines under the Baltic Sea 
were damaged and four leaks were detected. It is reported 
that “the cause behind the leaks was not immediately clear, 
but the damage appeared to be considerable” (Liboreiro, 
2022). This “unexpected damage” has led to a deterioration 
in the Arctic geopolitical environment and to the energy crisis 
in Europe. As the most recent literature shows, “international 
scientific interaction is shaped by the twofold logic of 
competition and collaboration” (Rüffin and Rüland, 2022). In 
this context, it is becoming difficult for China to elevate its 
Arctic science diplomacy. 

Finally, and most importantly, further development of 
China’s Arctic science diplomacy should be based on 
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China’s own strengths while recognizing its deficiencies. 
Among these, there is an urgent need to improve China’s 
strengths in science, technology, and innovation. As 
discussed previously, in terms of the capacity of Arctic 
engagement, there is a large gap between China and most 
Arctic states, including the Nordic states, which 
fundamentally determines the deficiency of China’s science 
diplomacy in the Arctic. As Jakobson and Peng (2012) 
predicted and recommended in their 2012 report “China’s 
Arctic Aspirations”, “China must rely on diplomatic 
cooperation and the positive impact of scientific 
engagement and investments to promote its interest in the 
Arctic”. China has done so before in Arctic climate 
governance with remarkable success and will continue to do 
so for the further achievement of China’s policy goals in the 
Arctic, as the “China’s Arctic Policy” states. In this process, 
a holistic perspective on China’s science diplomacy in 
Arctic climate governance, with rich case studies, will be 
cultivated. 
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