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ABSTRACT
Using statistic and bibliometric methods to characterize scientific cooperation between China (excluding Hong 
Kong, Macao, and Taiwan) and South Korea through their bilateral co-authored papers covered by the Science 
Citation Index CD-ROM, 1991-2010, in our paper we exploit the feature of their cooperation in four levels: time 
sequence, academic community, key fields, and institution distribution. From the time sequence we know that 
collaboration between China and Korea starts in 1991, reaching the first peak during 2004-2007. As for the 
academic community, the number of Chinese corresponding authors (2414) is slightly lower than that of Ko-
rea (2700). Regarding the 27 high yield authors, there are only 4 coming from China. Korea has a higher active 
level than Chinese authors. China and Korea tend to cooperate with each other on strong disciplines such as 
physics, chemistry, material science, engineering, mathematics, pharmaceutical, computer science and biology. 
Furthermore, they also attach great importance to basic research and high-tech cooperation. Besides, Chinese 
Academy of Sciences ranks at the top 1 among the distribution of institutions. As a majority of the collaborative 
institutions are universities, the participation of non-university institutions is relatively low. There are 7 Korean 
universities among the top ten institutions, while Yanbian University and Tsinghua University in China rank re-
spectively as third and fourth. Seoul National University, accompanied by Korea University and Yonsei Universi-
ty as the three top Korean universities, is also among the top among the cooperating institutions.

Keywords: Bibliometric Methods, Sino-South Korean, Scientific Collaboration, SCI paper 
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1. INTRODUCTION

Since China and South Korea (hereafter “Korea”) 
established diplomatic relations in politics on Au-
gust 24, 1992, the two countries have kept intensive 
contact with each other in economic, scientific, edu-
cational, and cultural fields. The signing of the “sci-
entific cooperation between China and Korea pro-
tocol” in September 1992 witnessed the beginning 
of scientific cooperation between the two countries. 
Since then the leaders of the two countries positive-
ly promote deep and wide scientific collaboration 
through various policy supports. Besides, both 
China and Korea are devoted to strengthening pri-
vate activities among enterprises, universities, and 
research institutions. To raise the high quality of 
international scientific research personnel and to 
improve educational levels, the two countries con-
tinually promote cooperation by running research 
projects. Chongqing University of Posts and Tele-
communications, accompanying Korea universities 
such as Inha University, Sun Moon University, and 
Konkuk University, has carried out scientific coop-
eration for 14 years (Lee, 2009). All of the universi-
ties have not only yielded substantial achievements, 
but also accumulated valuable experiences about 
international scientific cooperation. Research in-
stitutions’ collaboration was various in forms, such 
as establishing joint research centers, participating 
in joint research projects, and exchanging scientific 
tours. As of March 25, 2012, China has published 
929,220 SCI papers during 1991-2010, with Korea 
publishing 382,243. The USA accounts for the high-
est proportion, followed by Japan, Germany, Britain, 
Canada, Australia, France, Singapore, and South 
Korea. Korea ranks in the top 9 from the Chinese 
international scientific collaborative view. The USA 
accounts for 13.58% in Korean scientific collabo-
ration, higher than the proportion of USA-China 
cooperation, followed by Japan, China, Germany, 
Canada, Britain, India, Russia, and France. China 
ranks in the top 3 from the Korean international 
scientific collaborative view. China has become an 
important scientific collaboration partner of Korea.

In an earlier study on international scientific col-
laboration, Frame and Carpenter(1979) found that 
the size of a national scientific effort, and a number 

of extra-science factors such as history, geography, 
politics and language, all play a strong role in de-
termining how much international collaboration 
occurs and who collaborates with whom in the in-
ternational scientific community. That is, scientific 
collaboration easily takes place between countries 
which are geographically close and share historical 
and linguistic backgrounds (Choi, 2012). China and 
South Korea are neighbors, facing each other across 
the sea with a friendly traditional relationship. What 
is more, the two countries are not only regionally 
close, but are both influenced by Confucian culture 
which makes them having similar values and cul-
tural identities. Therefore the two countries have a 
good foundation to collaborate with each other.

There is growing interest in researching interna-
tional scientific collaboration between China and 
other countries, such as the United States (Suttmeier, 
2008; Tang & Shapira, 2011), and Russia, France, 
Japan, Europe, and South Korea. As for Sino-South 
Korean scientific collaboration, Kim (1999) charac-
terized international scientific cooperation in Korea 
through the numbers of internationally co-authored 
papers covered by the SCI CD-ROM, 1994-1996. 
During this period, the country with the highest 
rate of cooperation with Korea is the USA (42%), 
followed by Japan, Italy, Germany, the UK, and 
France. Kim (2005) has also investigated Korean 
science and international collaboration during 1995 
to 2000 through an analysis of journal publications. 
From the paper we know that among the top-ten 
collaborating countries, only the Chinese and the 
Canadians’ share of collaborative publications with 
Korea increased between the two periods under 
consideration. China ranked number four in the 
distribution of Korea’s international partners, fol-
lowed by the USA, Japan, and Germany. Kim H.-N. 
et al (2012) investigated the agricultural innovation 
systems of Korea and China from the perspective 
of triple helix innovation. Kim (2007) has analyzed 
the effectiveness of Korea’s Biotechnology Stimula-
tion Plans, with a comparison with four other Asian 
nations, referring to China. Haustein et al (2011) 
focused on eleven countries in the Asia-Pacific re-
gion including Australia, China, Indonesia, Japan, 
Malaysia, New Zealand, Singapore, South Korea, 
Taiwan, Thailand and Vietnam by evaluating their 
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national research output with the help of biblio-
metric indicators in particular.From the literature 
review, we can see that there are not enough papers 
to study the scientific cooperation between China 
and Korea compared to the necessity of research in-
cluding region adjacency, trade frequency, and cul-
tural similarity. Furthermore, the papers studied the 
collaboration condition mainly from qualitative as-
pects which limit our specific and objective under-
standing. In our paper, we exploit the key area and 
characteristic of their collaboration in four levels: 
time sequence, academic community, key fields, and 
institution distribution for the better presentation of 
new characteristics between China and South Ko-
rea, 1991-2010.

2. DATA AND METHOD 

Data were collected from the Web of Science 
during the period 1991-2010 through the numbers 
of their bilateral co-authored papers. The ‘bilateral 
cooperation papers’ are defined as all of the authors 
with an address in Korea or China so that it can re-
flect the interests and trends between the two coun-
tries precisely. 

Co-authorship of scientific publications is easy to 
compute and obviously linked to collaboration (Gi-
uliani et al, 2010). Scientific cooperation between 
countries is a kind of abstract relation, essentially, 
which requires an effective method to measure. 
Under this circumstance, the co-authored scientific 
publications are a way to measure the collaboration 
between countries to some extent. Therefore we re-
trieved the bilateral co-authored papers covered by 
the Science Citation Index CD-ROM to characterize 
scientific cooperation between China and Korea 
using statistic and bibliometric methods for 1991-
2010.

3. RESULTS AND DISCUSSION 

From the time sequence of the co-authored SCI 
papers, we can see that collaboration between Chi-
na and Korea starts in 1991. The relatively small 
share of Korean international collaboration with 
China can be partially explained by the isolation of 
Chinese science from the international community 
(Kim, 2005). Mainly thanks to government policy 
support, the collaboration between the two coun-
tries attained a high growth rate during 2006-2007. 

Fig. 1  Time Sequence of Co-Authored Papers
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From the Chinese side, the “national long-term plan 
for science and technology (2006-2020)” and the 
“eleventh five-year plan” put forward the nation-
al independent innovation strategy which plays a 
very important role in the number of Chinese SCI 
papers. In 2006, the “eleventh five-year plan” pro-
mulgated by the Ministry of Science and Technol-
ogy makes it clear that it is of great need to further 
bilateral cooperation with Europe, America, Japan, 
Korea and other countries aiming at achieving sub-
stantial achievements in basic research, scientific 
frontiers, high technology, related industries, and so 
on etc.

From the Korean side, just as the figure above 
show, the Korea government has increased fund 
support of international project since 1996, reaching 
a peak during 2004-2007. The flow of government 
funds played a guiding part in Korea international 
scientific collaboration. To some extent, it contrib-
utes to the increase of the scientific cooperation 
between China and Korea.

In order to see the yearly distribution of their SCI 
papers from a more intuitive perspective, we make 
statistics for the number of Chinese, Korean, and 
co-authored papers respectively, named A, B, C. We 
define C/A as the proportion that co-authored SCI 

papers account for Chinese SCI papers. In the same 
way, C/B means the proportion that co-authored 
SCI papers account for Korean SCI papers. The 
number of Chinese SCI papers adds up to 929,140, 
while Korea is 382,210, the co-authored is 5,290, 
and the percentage of co-authored papers accounts 
for 0.57% and 1.38% separately. It suggests that the 
proportion of Korea in China’s scientific collabo-
ration is much smaller comparing China in Korea. 
That means China is becoming a more important 
scientific partner in Korean scientific collaboration 
territory. Actually, there are great potentials for 
their further cooperation. From the table below 

we know that the number of co-authored papers 
in Korean SCI papers exceeded 1% since 2002 for 
the first time, reaching 1.91% in 2010. It suggests 
that China has increasingly become an important 
scientific cooperation partner of Korea. In 2006, the 
number of Chinese SCI papers exceeded Korean 
for the first time and maintained a high growth rate 
until 2010. The co-authored SCI papers maintained 
the same growth rate with each of the two countries 
over time, 2006 in particular, indicating the devel-
opment of their cooperation. In addition, we could 
not ignore that Chinese SCI papers are superior in 
number compared to Korea during this time.

Fig. 2 Funding for R&D Internationalization Program. Source: MOST (2003) and KICOS (2008)
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Table 1.  Annual Percentage of Chinese, Korean, and Co-authored SCI Papers

Year
Chinese SCI Paper A Korean SCI  Paper B Co-authored SCI  Paper C

NO. % NO. % NO. % C/A C/B

1991 7838 0.84% 2197 0.58% 3 0.06% 0.04% 0.14%

1992 8864 0.95% 2526 0.66% 0 0 0.00% 0.00%

1993 9380 1.01% 3373 0.88% 6 0.11% 0.06% 0.18%

1994 10156 1.09% 4316 1.13% 13 0.25% 0.13% 0.30%

1995 12499 1.35% 6383 1.67% 32 0.61% 0.26% 0.50%

1996 14162 1.52% 7831 2.05% 51 0.96% 0.36% 0.65%

1997 16186 1.74% 9931 2.60% 61 1.15% 0.38% 0.61%

1998 18647 2.01% 11670 3.05% 83 1.57% 0.45% 0.71%

1999 21166 2.28% 13561 3.55% 108 2.04% 0.51% 0.80%

2000 27255 2.93% 14979 3.92% 123 2.33% 0.45% 0.82%

2001 31833 3.43% 17384 4.55% 165 3.12% 0.52% 0.95%

2002 36547 3.93% 19256 5.04% 204 3.86% 0.56% 1.06%

2003 45565 4.90% 22625 5.92% 294 5.56% 0.65% 1.30%

2004 56050 6.03% 27004 7.07% 353 6.67% 0.63% 1.31%

2005 68076 7.33% 29351 7.68% 406 7.68% 0.60% 1.38%

2006 84198 9.06% 32500 8.50% 502 9.49% 0.60% 1.54%

2007 91922 9.89% 33413 8.74% 605 11.44% 0.66% 1.81%

2008 106551 11.47% 37338 9.77% 717 13.55% 0.67% 1.92%

2009 123824 13.33% 41755 10.93% 707 13.37% 0.57% 1.69%

2010 138421 14.90% 44817 11.73% 856 16.18% 0.62% 1.91%

Total 929140 382210 5290

Fig. 3 Annual Percentage of Chinese, Korean, and Co-authored SCI Papers
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4. THE ACADEMIC COMMUNITY OF  
CO-AUTHORED SCI PAPERS

As we all know, the number of papers is not the 
only indicator to measure scientific contribution. The 
number of corresponding authors is also important 
for reflecting the status of each country in scientific 
cooperation. Thus we put forward the bilateral co-
operation dominant-subordinate rate, which means 
the number of the country identification of the 
first author accounting for the total amount of the 
co-authored papers. If the ratio is more than 50%, it 
indicates that the country is in a dominant position 
in scientific cooperation. If the ratio is less than 50%, 
it indicates that the country in a subordinate status. 
In view of the example of English literature, we take 
the corresponding author as our target according to 
English author arrangement practice. Therefore, in 
the ratio above, corresponding author equals to the 
first author. Results show that the number of Chinese 
corresponding authors (2,414) is slightly lower than 
that of Korea’s (2,700), with the dominant-subor-
dinate rate 45.63% and 51.04%, respectively. Korea 
has a slight advantage over China in their scientific 

collaboration. Through the corresponding author’s 
annual distribution, we can find that in the period 
1991-2000, corresponding authors are few in num-
ber, and the coincidence curve almost shows that the 
two countries are in the same position. In the period 
2002-2006, the curve shows that both countries are 
dominant. After 2006, Korea is gradually in the lead-
ing position, while China has narrowed the gap con-
siderably since 2009.

In addition to the corresponding authors, we also 
take the highly productive authors as our statistical 
object. Of our data, authors who published 50 papers 
or above in the data set are analyzed. Among the 
27 high yield authors, there are only 4 coming from 
China. The unbalanced distribution demonstrates 
different activity levels of the two countries in sci-
entific co-operation. The high activity level of Korea 
indicates that it is inclined to choose Chinese authors 
as research partners. Besides, most of the highly 
productive authors come from university settings. A 
partial explanation for the markedly high research 
output from academic institutions may be that uni-
versity researchers aim to publish much of their work 
in prestigious international journals (Kim, 2005).

Fig. 4 Corresponding Author Distribution of Co-authored SCI Papers
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Table 2.  Distribution of Highly Productive Authors

No. High Yield 
Authors Papers Nation Institution

1 CHO YJ 106 Korea UNIV ULSAN

2 KIM SH 105 Korea KYUNGPOOK NATL UNIV

3 LEE KY 105 Korea YONSEI UNIV

4 KANG SM 92 Korea GYEONGSANG NATL UNIV

5 LEE JH 92 Korea DONG A UNIV

6 KIM JK 77 Korea HALLYM UNIV

7 KIM J 76 Korea AJOU UNVI

8 LEE SH 76 Korea KOREA ATOM ENERGY RES INST

9 ZHANG S 69 China YAN BIAN UNIVERSITY

10 KIM JH 68 Korea SEOUL NATL UNIV

11 KIM H 66 Korea KYUNG HEE UNVI

12 KIM K 65 Korea GWANGJU INST SCI & TECHNOL

13 LEE J 63 Korea YONSEI UNVI

14 LI Y 63 China\Korea YANTAI UNIVERSITY\YONSEI UNVI

15 KANG SB 61 Korea KOREA MATERIAL RES INST

16 KIM HJ 57 Korea KOREA INST SCI TECHNOL

17 LEE S 56 Korea GYEONGSANG NATL UNVI

18 YEON KH 56 Korea CHUNGBUK NATL UNIV

19 HUANG YL 55 Korea PUKYONG NATL UNVI

20 SEO HJ 55 Korea PUKYONG NATL UNVI

21 KIM SJ 54 Korea DONG A UNIV

22 PARK SJ 54 Korea INHA UNVI

23 KIM DH 53 Korea YONSEI UNVI

24 KIM JS 52 Korea KOREAUNIVERSITY

25 LEE MH 51 Korea CHONBUK NATL UNVI

26 LI C 51 China YAN BIAN UNIVERSITY

27 LIU ZQ 50 China LIAONING NORMAL UNIVERSITY 

5. KEY FIELDS OF SCIENTIFIC COOPERATION

In this section, we use the subject category of the 
co-authored papers to search for their key fields. We 

choose the WoS (Web of Science) subject category 
mainly because of the data source. In the meantime, 
we take the Essential Science Indicators (ESI) which 
can evaluate the subject influence through the rank-
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ing from the Papers, Citations, and Citations per 
paper level as our accessory appliances. The ESI has 
been updated as of November 1, 2012 to cover a 10-
year plus 8-month period, January 1, 2002-August 
31, 2012. Therefore, we have retrieved the data 
spanning 2002.01.01 to 2010.12.31 for the sake of 
subject ranking. Due to the subject category differ-
ences between Web of Science and ESI, we have to 
integrate the two methods. This distinction has been 
presented specifically in Table 3. The left part shows 
the top 10 subjects which are based on WoS, while 
the right part ranking is based on the ESI.

According to the statistics of SCI subject classifi-
cation, we find that the discipline of scientific coop-
eration mainly focuses on material science, physics, 
chemistry, mathematics, pharmaceutical, and met-
allurgical engineering. The physical field can also 
be divided into applied physics, physical chemistry, 
and multidisciplinary physics. In the field of mathe-
matics, both basic mathematics and applied mathe-
matics are included.

Studies show that scientific cooperation between 
countries mainly concentrates on their own strong 
fields, followed by a country’s strong discipline, and 
rarely in their weak research fields (Z.Michel et al, 
2000). Through ESI subject evaluation, we can see 
that the discipline which China and Korea cooper-

ate with each other in has a high world rank as well. 
It is in keeping with the previous studies that the 
scientific cooperation of the two countries is mainly 
in strong research fields for both. In addition, the 
citations per paper of Korea are higher than that of 
China in physics, materials science, and chemistry.

Generally, basic subjects (mathematics, logic, 
astronomy and astrophysics, earth science and 
space science, physics, chemistry, life science) are 
more inclined to cooperation than applied subjects 
(Kim, 2005). The rule gets perfect interpretation in 
Chinese and Korean scientific cooperation. Mathe-
matics, physics, chemistry, and biology, etc. account 
for a large proportion in scientific cooperation. The 
two countries both attach great importance to the 
basic research field, so as to lay a solid foundation 
to build an innovative country system. The Korean 
government spares no effort to strengthen basic 
innovation research investment for keeping up with 
the pace of developed countries. Basic research in-
vestment in 2009 accounted for 29.3% among the 
government R&D budget, reaching 31.3% in 2010, 
and was expected to rise to 35.0% by 2012 (Yindong 
Song, 2011). Apart from government investment 
support, Korea also makes full use of international 
science and technology resources, conducting ex-
tensive international cooperation in basic research 

Table 3.  Discipline Distribution of Co-authored SCI Papers

Subject Categories (Web of Science)

Papers 
Ranking

Citations 
Ranking

Citations per 
Paper Ranking

NO. % C S C S C S

MATERIALS SCIENCE MULTIDISCIPLINARY 601 12.93 1 5 2  7 44  34

PHYSICS APPLIED  405  8.71  2  9  4 12 59  49

CHEMISTRY MULTIDISCIPLINARY  297  6.34  2 11  2 11  45  29

MATHEMATICS APPLIED  287  6.18  2 12  2 13  40  57

ENGINEERING ELECTRICAL ELECTRONIC  262  5.64  2  5  4 12  52  72

CHEMISTRY PHYSICAL  251  5.40  --  --  --  --  --  --

PHARMACOLOGY PHARMACY  244  5.25  3  8  6  9  65  46

PHYSICS MULTIDISCIPLINARY  212  4.56  --  --  --  --  --  --

METALLURGY METALLURGICAL ENGINEERING  206  4.43  --  --  --  --  --  --

   Note. C is short for China; S is short for Korea; ‘--’ means no data.
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fields. The comparative advantage in Chinese basic 
research fields makes it possible for basic research 
cooperation. A Chinese and Korean joint commis-
sion held a meeting in Dalian in 2012, researching 
an agreement on project cooperation and holding 
academic seminars.

In addition, China and Korea also attach great 
importance to high-tech cooperation, nanotech-
nology being a good symbol. In order to adapt to 
the revolution of science and technology and to 
meet its challenges, many countries are looking for 
a way out. Science and technology, especially the 
development of high tech is beginning to be the first 
choice. On this condition, Korea launched a “na-
tional long-term development prospect.” China also 

compiles for its country a “high technology research 
and development program,” the “863” plan. Thanks 
to the government’s substantial support, Korea’s 
wireless communications, semiconductors, com-
puter, biological engineering, artificial intelligence, 
nuclear power generation, and so on, are already at 
or near the world’s advanced levels. China and Ko-
rea not only have common demand in developing 
high tech, but have a strong complementary aspect 
to each other, which lays a foundation in scientific 
cooperation. More than that, both China and Korea 
need to strengthen bilateral and even multilateral 
cooperation in solving global issues such as the en-
ergy crisis, environmental pollution, climate warm-
ing, infectious diseases, and so on.

Table 4.  WoS Specific Subject Categories

     Subject categories Number of co-authored papers percentage

MATERIALS SCIENCE MULTIDISCIPLINARY 760 14.36%

PHYSICS APPLIED 484 9.15%

MATHEMATICS APPLIED 346 6.54%

CHEMISTRY MULTIDISCIPLINARY 317 5.99%

MATHEMATICS 311 5.88%

ENGINEERING ELECTRICAL ELECTRONIC 286 5.40%

CHEMISTRY PHYSICAL 266 5.03%

PHARMACOLOGY PHARMACY 265 5.01%

PHYSICS MULTIDISCIPLINARY 256 4.84%

PHYSICS CONDENSED MATTER 244 4.61%

METALLURGY METALLURGICAL ENGINEERING 217 4.10%

ENGINEERING CHEMICAL 191 3.61%

BIOCHEMISTRY MOLECULAR BIOLOGY 183 3.46%

CHEMISTRY MEDICINAL 182 3.44%

POLYMER SCIENCE 181 3.42%

BIOTECHNOLOGY APPLIED MICROBIOLOGY 169 3.19%

NANOSCIENCE NANOTECHNOLOGY 151 2.85%

MECHANICS 139 2.63%

ENGINEERING MECHANICAL 137 2.59%

OPTICS 125 2.36%
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6. INSTITUTIONAL DISTRIBUTION OF 
CO-AUTHORED SCI PAPERS

Because of the globally networked research envi-
ronment, national institutions can no longer be con-
sidered as isolated components of an international 
system of research, technology, and innovation. The 
exchange of knowledge across national (regional) 
borders has become increasingly common in recent 
decades (Kwon et al, 2012). This can be clearly shown 
in the scientific collaboration between China and 
South Korea, which rank among the top 100 co-au-
thored institutions. Results show that universities 
play an important role in the scientific cooperation 
between China and Korea. The university, as the 

most active body, holds the obvious talent advantage 
during international scientific cooperation. The Chi-
nese government has clearly stated that “Constructing 
a group of high level universities, especially a number 
of world famous research universities, is urgent to 
receive our goals to accelerate the construction of a 
science and technology innovation system.” From the 
table we find that the Chinese Academy of Sciences 
ranks as the top 1. It is the highest academic insti-
tution of the People’s Republic, the national natural 
science and high technology research and develop-
ment center, focusing on the substantive cooperation 
among international matters. There are 7 Korean uni-
versities among the top ten institutions, while Yanbi-
an University and Tsinghua University of China rank 

Table 5.  Distribution of Top 20 Institutions

No. Country     Institution Papers Percent

1 China CHINESE ACAD SCI 619 11.70%

2 Korea SEOUL NATL UNIV 480 9.07%

3 China YANBIAN UNIV 387 7.31%

4 Korea YONSEI UNIV 347 6.56%

5 Korea GYEONGSANG NATL UNIV 316 5.97%

6 Korea KOREA ADV INST SCI TECHNOL 253 4.78%

7 Korea INHA UNIV 235 4.44%

8 Korea PUSAN NATL UNIV 217 4.10%

9 China TSING HUA UNVI 210 3.97%

10 Korea POHANG UNIV SCI TECHNOL 210 3.97%

11 Korea CHONBUK NATL UNIV 196 3.70%

12 Korea KOREA UNIV 191 3.61%

13 Korea CHUNGNAM NATL UNIV 189 3.57%

14 Korea CHUNGBUK NATL UNIV 180 3.40%

15 Korea KYUNGPOOK NATL UNIV 171 3.23%

16 Korea CHANGWON NATL UNIV 157 2.97%

17 China HARBIN INST TECHNOL 153 2.89%

18 Korea HANYANG UNIV 150 2.83%

19 Korea PUKYONG NATL UNIV 148 2.80%

20 China PEKING UNIV 142 2.68%
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respectively at third and fourth. Yanbian University is 
a comprehensive university located in Jilin province. 
The national identity and physical proximity lay a sol-
id foundation for the scientific collaboration between 
them. Seoul National University, accompanied by 
Korea University and Yonsei University, as the three 
top universities are among the top in cooperation 
among institutions.

The cooperating Chinese universities mainly 
distribute in the three northeastern provinces and 
eastern coastal area, relatively less in the central and 
western areas. There are 8 universities in the three 
northeastern provinces, with 4 in Liaoning province. 
The distribution is related not only to the regional 
closeness, but inseparably to the rich resources and 
solid foundation for heavy industry in the northeast-

ern provinces. As for the eastern coastal area, Qin-
gdao, Shanghai, Suzhou, Hefei, Nanjing, Hangzhou 
and other coastal cities are included. This distribution 
is closely related to the broad market in the eastern 
coastal area.

Moreover, the collaborative cities are mainly devel-
oped or provincial capital cities and rarely small and 
medium-sized cities, with 12 universities in Beijing 
and Shanghai alone. Most of the collaborative uni-
versities are key universities directly under the min-
istry of education, with key state laboratories, solid 
scientific research strengths, and strong research 
teams. Furthermore, the types of most universities 
are science, engineering, and comprehensive, which 
is consistent with their key cooperative fields.

Table 6.  Geographical Distribution of Top 20 Institutions

No. Province University

1 Heilongjiang Province Harbin Institute of Technology

2 Jilin province
Yanbian University
Jilin University
Jilin Institute of Chemical Technology 

3
Liaoning province

Dalian University of Technology
Liaoning Normal University 
Shenyang Pharmaceutical University 
Northeastern University

4 Beijing Tsinghua University
Peking University

5 Peking University Shandong University
Ocean University of China

6 Jiangsu province Suzhou University
Nanjing University

7 Shanghai

Shanghai Jiaotong University
Fudan University
Shanghai University
Tongji University

8 Zhejiang Province Zhejiang University

9 Hubei Province
Wuhan University

Wuhan University of Technology

10 Hunan province Central South University

11 Anhui Province University of Science and Technology of China

12 Sichuan province Sichuan University

13 Shaanxi Province Shaanxi Province
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7. RELATIVE POSITIONS OF INTERNATIONAL 
COOPERATION OF CHINA AND KOREA

International scientific cooperation is increasingly 
changing from bilateral to multilateral. Both China 
and Korea are playing their role in international sci-
entific collaboration. Not only partner selection but 
also regional preferences have different tendencies. 
Therefore, through the proportion of China or Korea 
in mutual international cooperation prospects, we 
can see their relative position of each other from the 
outside.

The USA accounts for the highest proportion, fol-
lowed by Japan, Germany, Britain, Canada, Austra-
lia, France, Singapore, and South Korea. Korea ranks 
in the top 9 from the Chinese international scientific 
collaborative view. China tends to choose developed 
countries as its scientific cooperation partners. The 
cooperation field mainly focuses on chemical, physi-
cal, material science, engineering, mathematics, bio-
chemistry and molecular biology, computer science, 
optical, pharmacology, and other disciplines, which 
agrees with the bilateral cooperation between China 
and South Korea. The USA accounts for 13.580% in 
Korean scientific collaboration, higher than the pro-
portion of USA-China cooperation, followed by Ja-
pan, China, Germany, Canada, Britain, India, Russia, 
and France. China ranks in the top 3 from the Kore-
an international scientific collaborative view. China 

has become an important scientific collaboration 
partner of Korea. Although most of Korea’s scientific 
partners are developed countries, unlike China, it 
also takes some developing countries such as India 
and Russia into consideration. Korea’s international 
cooperation field focuses on physics, engineering, 
chemistry, material science, biochemistry and mo-
lecular biology, computer science, pharmacology, 
neuroscience, biological technology, and applied mi-
crobiology.

8. CONCLUSIONS

As of March 25, 2012, China has published 
929,220 SCI papers during 1991-2010, with Korea 
382,243.We have a general understanding of Chi-
nese and Korean scientific cooperation conditions 
through their bilateral co-authored SCI papers by 
means of quantitative analysis through time se-
quence, academic groups, hot fields, and institution 
distribution during the period 1991-2010. China and 
Korea have established diplomatic relations for 20 
years by 2012, and during the time the two countries 
have launched all-round, multi-level, and wide-area 
scientific cooperation. From the time sequence we 
know that the collaboration between China and 
Korea started in 1991. As for academic groups, the 
number of Chinese corresponding authors (2,414) 

Table 7.  Distribution of Countries with Multilateral Cooperation

China Korea

Country Papers Percentage Country Papers Percentage

USA 91042 9.978% USA 51907 13.580%

Japan 30852 3.320% Japan 17504 4.579%

Germany 20368 2.192% China 9472 2.478%

England 19038 2.049% Germany 6114 1.600%

Canada 16820 1.810% Canada 5122 1.340%

Australia 15454 1.663% England 4978 1.302%

France 11708 1.260% India 4432 1.159%

Singapore 9711 1.045% Russia 4197 1.098%

Korea 9472 1.019% France 3978 1.041%
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was slightly lower than that of Koreans (2,700). Chi-
na has narrowed the gap considerably since 2009. 
Among the 27 high yield authors, there were only 4 
coming from China. Korea has a higher activity level 
than Chinese authors. Through the WoS discipline 
classification, we find that China and Korea tend to 
cooperate with each other on both strong disciplines 
such as physics, chemistry, material science, engi-
neering, mathematics, pharmaceutical, computer 
science, and biology. Furthermore, they also attach 
great importance to basic research and high-tech co-
operation. 

Moreover, among the institution distribution, 
Chinese Academy of Sciences ranks at the top 1. 
There are 7 Korean universities among the top ten 
institutions, while Yanbian University and Tsinghua 
University of China rank respectively at third and 
fourth. Seoul National University accompanied by 
Korea University and Yonsei University as the three 
top universities are among the top in the cooperat-
ing institutions. From the institution statistics, we 
can see that a majority of collaborative institutions 
are universities and the participation of non-univer-
sity institutions is not very high. Therefore, the two 
countries need to further strengthen university-in-
dustry collaboration. Korea ranks in the top 9 from 
the Chinese international scientific collaborative 
view, while China ranks in the top 3. Both China and 
Korea have become important international scientif-
ic partners for each other as time goes on. They can, 
and they need to, further their scientific cooperation.
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