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Abstract

This paper described a bibliometric study of the scientific collaboration between Taiwan and
Japan during 2000-2009 as represented by their co-authored articles indexed in Science Citation
Index Expanded. The findings suggested collaboration between Taiwan and Japan had intensified. The
subject fields with the most intensive collaboration were medicine and physics. Institution types and
combination of institution types participating in collaboration were rather diverse; each was strong
in certain subject fields. Universities were the major type of institutions involved in international
collaborative research. National Taiwan University and The University of Tokyo were the most
productive institutions in the respective country, while the National Chiao Tung University and Osaka

University formed the most productive pair in the cross-country collaboration.
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(2= BB EAANLSFELSZHXE TR

Feok RIS W | B
1 [ RE/RE 729 43.47
2 | RER/ISTAERE 494 29.46
3 | REMEERE 155 9.24
4 | REAEZ 89 5.31
5 | REMMIFCHERS (3 48 2.86
6 | REMFTCHEE/ BN 27 1.61
7T | RESTHERE 26 1.55
8 | REMWTTHEHE SR 19 1.13
9 | WSEHHEATE 16 0.95
10 | B&be/BEk 15 0.89
11 | RS BURFHR 11 0.66
12 | RE /3BT 8 0.48
13 | REYTErERBURHER 5 0.30
14 |3/ 5 0.30
15 | WFFehEs SCHERE 5 0.30
16 | WFoeHEtE/ B8k 4 0.24
17 | WSR2 4 0.24
18 | 1E3E/Eb 3 0.18
19 | RE/BEGE/BURN TR 3 0.18
20 | REERE 2 0.12
21 | RER/RSRERE 2 0.12
22| REHRESUHERE 2 0.12
23 | RE/EE 1 0.06
24 | RER/RSEAS BT BB SCBE R 1 0.06
25 | RERAZEBUN R 1 0.06
26 | REYZEBRAE 1 0.06
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Bi-lateral Scientific Collaboration between Taiwan and Japan: A
Bibliometric Study of the Coauthored Articles during 2000-2009
Yu-Wei Chang*

Extended Abstract

1. Introduction

This paper focuses on the bilateral
scientific collaboration between Taiwan
and Japan. It viewed co-authorship as a
manifestation of scientific collaboration. To
focus on the bilateral relationships between
Taiwan and Japan, it analyzed the two
countries’ co-authored scientific articles during
a 10 year range (2000-2009). The analysis
helps to discern trends of the bilateral scientific
collaboration through the observations of the
coauthored article numbers, author numbers,
subject fields, institution types, combinations
of institution types, and the major institutions

engaged in collaboration.

2. Methodology

This study focused exclusively on articles
coauthored by scientists from Taiwan and
Japanese institutions only. Articles with authors
from any other country were excluded from
the analyses. The data used for the analyses
were drawn from the Science Citation Index
Expanded (SCIE) of Thomson Reuter’s Web
of Science. The data collection and analysis

procedures are as follows.

2.1 Data collection

The researcher searched WOS-SCIE
with the following criteria: (1) article records
containing both “Taiwan” and “Japan” in the
address fields; (2) publication year limited
to “2000-2009”; (3) document type limited
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to “articles”. The search result yielded 3,777
article records. The records were further
processed with a computer program, BibCoupl,
and those containing authors from other
countries or data errors were further purged.

The result yielded a sample of 1,677 articles.

2.2 Analyzing the articles’ subject categories

and subject fields

WOS assigns one or more subject
categories to each article based on the
journal topics. This study used the subject
categorization of WOS as the basis for subject
analysis. The researcher further categorized the
152 WOS science categories into 11 broader
subject fields in order to show a whole picture
of the Taiwan-Japan collaboration in different

science domains.

2.3 Calculating the subject categories and

institution numbers

In calculating the numbers of subject
categories and authoring institutions, each
article can be classified in at least one subject
category and has authors from at least two
institutions. The researcher also conducted
authority control on the institution names in

order to enhance the accuracy of calculation.
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2.4 Analyzing the institution types and

combinations of institutions

Based on an examination of the authors’
institutions, the researcher categorized
institutions into 9 types: university, research
institute, government agency, hospital, business,
high school, cultural institute (i.e., museums
and zoos), national parks, and associations.
The classification of the articles into the nine
types was based on the institution names and

addresses.

3. Findings
3.1 The Numbers of Articles and Authors

The sample contained 1,677 articles
whose total number of authors was 9,074. The
number of authors for each article ranged from
2 persons to 27 persons. However, 71.91%
of the articles were authored by 2-6 persons.
Articles with 4 authors were the highest in
percentage (16.82% of the articles) (Table 1).

In terms of the yearly distribution of article
and author numbers from 2000 to 2009, as
Figure 1 shows, the article numbers have tripled
(3.31 times) over 10 years (from 85 articles in
2000 to 281 articles in 2009). The year of 2006
saw the highest growth rate in article number.
The growth rates of author numbers increased
even more than article numbers. The author

number also increased significantly in 2006.
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Table 1. The distribution of author numbers

Author number | Article number % Author number | Article number %
27 1 0.06 11 27 1.61
23 1 0.06 10 36 2.15
20 2 0.12 9 79 4.71
18 4 0.24 8 104 6.20
17 2 0.12 7 155 9.24
16 8 0.48 6 206 12.28
15 9 0.54 5 236 14.07
14 11 0.66 4 282 16.82
13 17 1.01 3 267 15.92
12 15 0.89 2 215 12.82

—¢—Article number —@=— Author number

1605
48

1093

55— 0—107-0—H18-O—t4e—O—i5i@—ta7-$—194—4—205~$250-® 281

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Figure 1. The Yearly Distribution of the Article and Author Numbers (2000-2009)

3.2 Subject Distribution of the Coauthored based on the article numbers of each subject
Articles category and the percentages based on the total
3.2.1 The distribution of the articles in articles are as in Table 2.
WOS-defined subjects Although the applied physics scored the
The 1,677 articles were classified in 152 top in the total article numbers of the 10 years,
WOS subject categories. The top 10 subjects however, as Figure 2 shows, it did not occupy
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Table 2. The Top 10 Subjects Based on WOS Subject Categories

Rank Subjects Number %
1 Physics, Applied 119 4.40
2 Chemistry, Physical 103 3.81
3 Materials Science, Multidisciplinary 95 3.51
4 Biochemistry & Molecular Biology 72 2.66
5 Geosciences, Multidisciplinary 71 2.62
6 Pharmacology & Pharmacy 70 2.59
7 Astronomy & Astrophysics 66 2.44
7 Physics, Condensed Matter 66 2.44
9 Optics 64 2.37
10 Engineering, Electrical & Electronic 62 2.29

=—Physics, Applied

—8— Chemistry, Physical

=— Material Science,
Multidisciplinary

& - Biochemistry &
Molecular Biology

—®— Geosciences,

0 T T T
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

T T

T T 1 Multidisciplinary

Figure 2. The Yearly Distribution of Article Numbers in the Top 5 Subjects

the first place every year. One can also see that
all of the top 5 subjects to different degrees
fluctuated over years in article numbers. The top

2 subject, physical chemistry, grew significantly
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in numbers from 2001 to 2007. It even exceeded
the applied physics in 2005. Another noticeable
fact was that, in 2006, all of the five subjects

grew in numbers compared to the previous year.
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3.2.2 The distribution of the articles in
larger subject fields

The researcher further categorized the 152
WOS subjects into 11 broader subject fields
in order to discern the broader subject trends
in Taiwan-Japan collaboration. Consequently,
the subject field with the most Taiwan-Japan
coauthored papers was medicine (accounting
for 20.67% of the total articles), followed by
physics (19.08%), chemistry (17.49%), biology
(15.27%), engineering & technology(9.69%),
geosciences (8.95), mathematics (3.55%),
agricultural science (2.44%), multidisciplinary
sciences (1.52%), computer science (1.33%),

and social sciences (0.04%) (see Figure 3).

Again, the annual statistics of the article
numbers revealed the fluctuation of coauthored
article numbers in the top five subject areas.
Medicine did not always dominate the ranks,
but it occupied the first place in 6 years (except

in 2003, 2005, 2007, and 2009) (see Figure 4).

3.3 Conditions of the Collaborating Institutions
3.3.1 The institution types and article
numbers
A predominant portion of the authors
were from universities (96.90%), followed
by 32.27% of the authors from research
institutions, 12.82% from hospitals, and 9.48%

from businesses (See Figure 5).

Interdisciplinary

Agricultural Sciences, 41,
Science, 66, 1.52%
2.44%

Mathematics, 96,

3.55% T

Geosciences, 242,
8.95%

Engineering &
Technology, 262,
9.69%

Biology, 413,
15.27%

Computer
Science, 36,
1.33%

Social Sciences, 1,
0.04%

Medicine, 559,
20.67%

Physics, 516,
19.08%

Chemistry, 473,
17.49%

Figure 3. The article numbers and percentage shares of the 11 subject areas
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Figure 4. The Yearly Distribution of Article Numbers in the Top 5 Subject Fields
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Figure 5. The Institution Types and Their Percentage Shares of Authorship
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3.3.2 The combinations of institution types
and article numbers

The 10-year data showed 26 combinations
of authoring institution types. However, the
top 5 combinations accounted for 90.34% of
the articles. Collaboration between universities
was the largest type of institution combinations
(43.47%). For the rest of the combinations, see
Table 3 (an abridged table from the original
text).

When examined annually, each year
the number of institution type combinations
ranged between 11 and 16, and the numbers
grew slightly over the 10 years (see Figure 6).
Four combinations appeared in all of the years,
including university-university, university-
business, university-research institute, and

university-hospital.

3.3.3 The growth of article numbers in the
top 5 combinations of institution types
90.34% of the articles were produced by
the top 5 combinations of institution types. A

further analysis revealed that combinations of

university-university and university-research
institute showed significant growth over the 10
years. This indicates that recent Taiwan-Japan
collaboration occurred more often between
universities or between universities and research

institutions.

3.3.4 The top 5 combinations of institution
types and their subject fields
® Situations in 2000-2009
As Table 4 shows, different subject fields
prevailed in research works collaborated by the
top five institution combinations.
® Comparing situations in 2000-2004 and in
2005-2009
In both periods, chemistry prevailed as
the major area for the university-university
and university-business collaboration. Physics
prevailed in university-research institute

collaboration.

3.4 The Major Collaborating Institutions and
Subject Areas of Collaboration
Table 5 shows the top 20 Taiwan and

Table 3. Combinations of Institution Types and Their Article Shares

Rank |Combination of Institution Types Article number %
1 University-university 729 43.47
2 University-research institute 494 29.46
3 University-hospital 155 9.24
4 University-business 89 5.31
5 University-research institute-business 48 2.86
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Figure 6. The Yearly Numbers of the Institution Type Combinations (2000-2009)

120 4 —#— university-

- : . university
Linear growth (univ-univ)
100 - N —®— university-research
\ . /

institute

80

— —dr— university-hospital
- /

60 - —— university-business

- Uuniversity-research

= institute-business

Linear growth (univ-
research institute)

20

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Figure 7. The Yearly Article Numbers by Combination of Institution Types

89



Journal of Library and Information Studies 8:2 (December 2010)

Table 4. The Percentage Shares of Articles Produced by the Top 5 Combinations of Institution Types

Types | University- Univeristy- Univeristy- | University- Umversn}'/-
. . . . . . Research Institute-
Fields University | Research Institute | Hospital Business .
Business
Chemistry 21.54 16.86 1.63 27.27 25.00
Physics 16.20 30.85 0.81 17.53 27.78
Medicine 14.76 8.50 87.40 12.99 5.56
Biology 13.74 18.04 7.72 6.49 8.33
Engineering & 12.81 7.06 0.00 20.13 9.72
Technology
Geosciences 8.06 11.90 0.41 5.19 20.83
Mathematics 6.53 1.96 0.00 1.95 0.00
Agricultural science 3.65 1.31 1.22 1.95 0.00
Multidisciplinary 153 2.35 0.41 0.00 2.78
sciences
Computer science 1.19 1.18 0.00 6.49 0.00
Social sciences 0.00 0.00 0.41 0.00 0.00

Japanese institutions and the articles they’ve
coauthored. The Taiwan institutions included
13 universities, 4 research institutes, and 3
hospitals. The Japanese institutions included 16
universities and 4 research institutes. Medicine
was the major subject field of collaboration

between the top collaborating institutions.

4. Conclusion

In summary, this study found that Taiwan-
Japan collaboration in scientific research has
grown in their coauthored article numbers

from 2000 to 2009. Of the 11 research areas
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examined, medical sciences are the major
area of collaboration, followed by physics.
The two areas accounted for approximately
40% of the total coauthored articles. In terms
of institution types involved in collaboration,
university-university collaboration prevailed in
all identified collaborative relationships. The
listing of the top institutions involved in the
production of the coauthored articles further
assists in the identification of the potential
institutional participants for future Taiwan-

Japan collaborative research.
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Table 5. The Top 20 Taiwan & Japanese Institutions Participating in Collaboration

Rank

Taiwan institutions (article number)

Japanese institutions (article number)

1

National Taiwan University (436)

The University of Tokyo (212)

2 | Academia Sinica (251) Osaka University (103)
3 |National Cheng Kung University (244) Kyoto University (94)
4 | National Chiao Tung University (196) Tohoku University (91)
5 |National Central University (159) University of Electro-Communications (79)
6 |National Yang-Ming University (111) Nagoya University (69)
7 | National Tsing Hua University (103) Hokkaido University (65)
8 | Taipei Medical University (89) Uiversity of the Ryukyus (56)
9 |Chang Gung University (81) Kyushu University (55)
10 |National Chung Hsing University (80) Japan Science and Technology Agency (54)
11 | National Taiwan University Hospital (68) Tokai University (53)
National Institute of Advanced Industrial
12 | Chang Gung Hospital (62)
Science and Technology (41)
13 | National Taiwan Ocean University (61) Nihon University (40)
14 | National Defense Medical Center (61) Tokyo Institute of Technology (39)
15 |Industrial Technology Research Institute (61) | Chiba University (38)
16 |Kaohsiung Medical University (58) RIKEN (36)
17 | Taipei Veterans General Hospital (57) Kobe University (33)
Japan Agency for Marine-Earth Science and
18 | China Medical University (56)
Technology (29)
19 | National Taiwan Normal University (47) Hiroshima University (27)
National Synchrotron Radiation Research
20 Gunma University (20)

Center (41)
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