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ABSTRACT

After the Science Council of Japan published a report in 1992 promoting science activities
for the 21st century, the science policy for human resource was roused among researchers
in Japanese academic institutes. This paper intends to overview the recent conditions sur-
rounding research personnel engaged in Japanese academic institutes. The author has taken
a bibliographic approach to survey public science statistics and to process NII reports and
databases. Based on these data, the author made an analysis of the human resources in
Japanese academic research institutes and considered the tasks of science policy and the role

of researchers.
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1 Introduction

1.1 Science Council report in 1992

In 1992, the Science Council, the advisory body to
the Minister of Education, Science, Sports and Culture
of Japan, submitted a report on the “Comprehensive
Promotion Measures for Science Research on the Brink
of the 21st Century”, and made a fundamental policy to
promote academic research activities for this decade.
The main goals outlined in the report are (1) the ex-
pansion of financial support for academic research ac-
tivities, (2) the improvement of campus facilities and
equipment, (3) to train graduate school students and to
increase the number of personnel engaged in research
institutes, (4) the construction of a world-wide infor-
mation network, and (5) the promotion of performance
in research organizations, as well as others. [1]

According to the report, academic research activities
were defined as intellectual and creative contributions
to all human cultures and societies, and it was clari-
fied that researchers have the social responsibility to re-
turn benefits their research produced. For further soci-
etal development, and solutions for problems that were
common all over the world, academic research activi-
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ties would play important roles.

To promote academic research activities, it was nec-
essary to improve the environments in which researches
were carried out. The council emphasized on aca-
demic activities at universities, which were expected to
keep an appropriate balance between education and re-
search. To provide meaningful education and promote
academic research, the council indicated the improve-
ment of a level of research and providing more oppor-
tunities for younger researchers and women researchers
to join research activities.

The improvement of facilities, research equipment,
and information networks was moderately completed
by financial support, but there remained the tasks of the
researchers.

It is important to verify how the goals are attained
and about what has been carried out by spontaneous
efforts of institutes and researchers at the beginning of
the 21st century. In order to know this, it is necessary to
review recent academic research activities. This paper
analyzes the human resources from 1993 to 2003 and
considers future tasks.

1.2 Background of research condition

According to the Statistics Bureau of the Japanese
Government, [2] there were 757,000 researchers in total
and 281,000 at universities & colleges in 2003. Both of

(©2006 National Instiute of Informatics
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Fig. 2 Research funds trend in total and at universities & colleges.

these statistics have gradually increased by 14.8% and
13.1%, respectively, in the resent decade. The category
for total research institutes in Japan includes industrial
corporations, public research institutes, governmental
research institutes, universities, and colleges.

The number of researchers at universities & colleges
includes teaching staff, students in doctorial courses,
and university hospital staff. This would appear to be a
lager population in comparison to the researcher cate-
gories in foreign countries.

Research funds, as well as the number of researchers,
are important indicators for the evaluation of research
activities. Research funds per researcher have been
constant, at around 22 million yen in total and 11 mil-
lion yen at universities & colleges. [2] Even if the price

index is considered, there is a very small difference be-
tween the nominal term and real terms. Research funds
at universities & colleges are, on the whole, lower than
those averaged for Japanese research institutes. It is
concluded that the research funds per researcher has not
raised over the past 10 years in Japanese academic re-
search institutes. [17]-[20]

2 Researchers in academic institutes
from 1993 to 2003
2.1 Outlines
NII has carried out a survey on the academic research
activities from 1993, aimed at researchers in Japanese
academic research institutes. Based on the results of the
survey, NII has published reports and compiled a “Di-
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Table 1  Number of subjects and replies for 1995 survey.
No. of repli
No. of subjects O- OF TEPHES

Research institutions (response rate)

Institutions Individuals Institutions Individuals
University 556 134,900 550 (97.2%) 106,837 (79.2%)
Junior college 585 17,946 556 (95.0%) 17,001 (94.6%)
Technical college 62 4,098 62 (100.0%) 4,098 (99.6%)
Inter-university research 20 1,247 19 (95.0%) 994 (79.3%)
1nstitute etc.
Ministry of Education
jurisdiction organization 18 535 13 (72.2%) 436 (81.5%)
etc.
Private sector. sqentlﬁc 154 990 78 (50.6%) 929 (93.5%)
research organization
Total 1,405 159,752 1,278 (91.0%) 130,295 (81.6%)

rectory of Researchers” database. The database con-

tains about 140,000 researchers in Japanese academic

institutes. The author arranged these reports from that
survey and researchers information for this study.

As outlines of the transition of the researchers’ popu-
lation from 1993 to 2003, this chapter shows a research
organization classification, and the ratio for each re-
search field, and women researchers, researchers with
foreign names, and graduate students. Those items are
based on a series of reports titled, “Situation of the
Scientific Research Activities in Our Country: Results
of Survey on Scientific research Activity” by NACSIS
(former name of NII) and NII, covering from 1995 to
2003.[3]-[12] The items of institutes and individual re-
searchers carried out in a 1995 survey are as follows:
<A> Institutes
(1) Universities (National, Public, and Private)

(2) Junior colleges (National, Public, and Private)

(3) Technical colleges (National, Public, and Private)

(4) Inter-university Research institutes, The National
Center for University Entrance Examinations and
National Institution for Academic Degrees, and the
Center for National University Finance (It is here-
after called an inter-university research institute
etc.)

(5) The Ministry of Education, Science, Sports and
Culture, the Agency for Cultural Affairs, and
their jurisdiction/attached organization (hereafter
called Ministry of Education jurisdiction organiza-
tion etc.)

(6) The Ministry of Education jurisdiction private sec-
tor scientific research organization (hereafter called
a private sector academic organization etc.)

<B> Individuals

Individuals working as educational personnel and the
research staff (these personnel are hereafter called “re-

(Ohtawa et al., 1996)

searchers”) on functional duty as of May 1, 1995 which
belonged to the institutes presented above.

The total of 1,405 institutes and 159,752 individuals
were the focus subjects of the survey. Among these,
1,278 institutes (a 91.0% response rate) and 130,295
researchers (an 81.6% of response rate) replied.

The subjects of the survey were expanded for the
1998 survey. Since 1998, part-time-service researchers,
postgraduate students in doctorial courses, staffs mem-
bers who are beyond an assistants equivalent job of a
university, the Japan Society for the Promotion of Sci-
ence special researchers, and the Japan Society for the
Promotion of Science researcher (research associate)
were added to the subjects of the survey in 1995. In
2002, the investigator for this survey was shifted from
NII to the Japan Science and Technology Agency. After
this, the classification of fields and system of response
contents of the survey were changed.

In 2001 the maximum number of useful samples was
the data used. So this data was linked to the information
of awards, patents and joint researches for the analysis
of research output.

In total, it was 139,873 individuals (a 60.1% of re-
sponse rate) from 1,377 institutes (92.9%) that reply
was among the 1,483 organizations and 232,588 peo-
ple submitted surveys. An outline of this information is
as being shown in Table 2. [16]

2.2 Composition of researchers in each field

The composition of researchers in each research
fields from 1993 to 2003 is shown in Fig.3. Gener-
ally speaking, the biggest difference of the composi-
tion is not seen through the whole term, but there is
a little increase in the multidisciplinary domain field,
and a little decrease is found in the fields of literature
and medicine. The complete number of researchers was
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Table 2 Number of subjects and replies for 2001 survey.

No. of subjects

Research Institutions

No. of replies
(response rate)

Institutions  Individual Institutions Individual
University 671 208,662 668 139,078
Junior college 551 15,849 519 12,887
Technical college 62 4,449 62 4142
.Inte.r-umversny research 20 1,805 ’1 1,097
institute etc.
Ministry of Education,
jurisdiction organization 18 556 13 379
etc.
Private sector. sc%enuﬁc 161 1,267 33 315
research organization
Total 1,483 232,588 1,366 (92.1%) 158,516 (68.2%)
(NII, 2003)
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Fig. 3 Ratio of researchers in each research field.

slowly increased, so the number of researchers slightly
increased in every field.

Using “Data in 20017, specifications on researchers
in the multidisciplinary domain were carried out. As
a result, basic biology researchers, including molecular
biology among others, occupied 13.5%, and those of
information science, such as computer science and in-
telligence informatics, occupied 17.8% in the multidis-
ciplinary domain field. These topics are related to life
sciences, information, and telecommunications, which
are selected as the important fields by the Science and
Technology Basic Plan in 2001 and a highly expected
area (A breakdown of the fields is shown in the ap-
pendix).

2.3 Age of researchers in each field

The average age of the researchers in each research
field from 1993 to 2003 is shown in Fig. 4. In 1993 the
average age of researchers in all fields was 46.5 and re-
tained the same level till 1997. After 1997, the average
age was lower till 2000. From 2001 the average age
rose past the 1997 level. Researchers in the fields of
economics and literature were in the eldest group and
researchers in medicine were the youngest. The cause
for this tendency was estimated that postgraduate stu-
dents in doctorial courses, among others joined the total
number of researchers.
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Fig. 5 Ratio of women researchers in each research field.

2.4 Women researchers

Expanding the opportunity for women researchers as
one of the major strategies for improving the researcher
population was proposed in policy published in 1992.

From the 1995 survey, detailed information on
women researchers was reported. To compare man-
woman ratios from 1995 to 2003, it is clear that the
percentage of women researchers increased throughout
the research population (1996: 14.0%; 2003: 17.5%).
The ratio of women researchers in each research field
is shown in Fig. 5.

However, large gaps still existed in the research
fields. Literature was the field occupied by the highest
number of women. Engineering was pointed out as the
field with the fewest number of women. Even in 2001,
only 3.7% of the researcher population in the engineer-
ing field was women. It was a markedly low percentage
when compared with other research fields.

2.5 Researchers with foreign names

To improve the level of Japanese research activi-
ties, it was necessary for research institutes to open
their door to foreign researchers and students. Items
of the NII survey did not include individual national-
ity. Here “foreign researcher” means a researcher who
does not have a Japanese style name (Henceforth called
“researchers with foreign names”).

The average age of researchers with foreign names
in each research field from 1996 to 2003 is shown
in Fig.6. In 1996 and 1997, the rate of researchers
with foreign names in all fields was about 1.5%. As
the categories of researchers expanded to part-time-
service researchers and postgraduate students in docto-
rial courses in 1998, the rate of researchers with foreign
names increased. After that year, the average age was
gradually shifted to the present level. The reason for
this phenomenon is attributed to the fact that some re-
searchers stayed for only a short time in Japan. It was
difficult to accurately gather information on researchers
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Fig. 6 Ratio of researchers with foreign names in each research field.
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Fig. 7 Ratio of students in doctorial courses in each research field.

from abroad.

A major portion of the researchers belong to the
fields of literature, engineering, and agriculture and al-
most of all of them were research associates or post-
graduate students in doctorial courses. The internation-
alization of researchers was not enough yet.

2.6 Students in doctorial courses

Analyzing the research activities of the student
(henceforth called “PhD. students””) who are on regis-
ter in the doctorial course of graduate schools which
were added to the subjects for survey from 1998, could
be effective in examining the improvement of gradu-
ate schools that train and cultivate younger researchers,

which were included in policy made by the academic
council in 1992.

There were 22,128 PhD. students in the 2001 survey,
and those who belonged to a university were 22,126
(16,981 in national universities, 780 in public colleges,
and 4,355 in private universities). Their research areas
in 1998, 1999, and 2001 are shown in Fig. 7.

On then whole, the proportion of PhD. students’ re-
search field has not remarkably changed from 1998 to
2001. According to Fig.7, most PhD. students belong
to the fields of medicine, engineering, science, and lit-
erature.

The composition of researchers and PhD. students in
each research field is shown in Fig. 8.
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It is the rate in the fields of literature, multidisci-
plinary, and economics that are as low for the students
as those compared to the researchers. However, the
fields of medicine, engineering and science have high
student-researcher ratios. The necessity for improve-
ment in the humanities and social science areas were
emphasized in 1992 and the situation outlines that there
seldom are PhD. degree acquired in these areas. This
could affect younger researchers’ motivation.

3 Outputs of research

3.1 Awards
Awards could be a sort of indicator that shows how

research activities were evaluated. It would be mean-
ingful to examine about the tendency of awards that re-
searchers received.

Based on the survey from 1993 to 2001, trends on
the average number of awards per researcher in each
field and an award experience rate will be shown in
Fig.9-12. Here, a “domestic award” means an award
presented by an organization inside Japan, and an “in-
ternational award” means an award presented by an or-
ganization outside Japan.

We investigated databases from 1993 to 2003. They
revealed that in resent years, researchers in the fields
of engineering and the interdisciplinary domain re-
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Fig. 12 Rate of international award holders in each research field.

ceived more domestic awards than any other fields. Re-
searchers in the fields of interdisciplinary and science
received more international awards than researchers in
other fields.

First, the number of domestic awards shows that

engineering and the interdisciplinary domain main-
tained over 0.4 awards per a researchers throughout the
years. Other fields, including agriculture, the multidis-
ciplinary domain, and medicine have some differences
from these fields. The numbers of awards remains on
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the same level.

Secondly, the number of international awards shows
that the interdisciplinary domain and science fields
maintained high positions throughout the years in com-
parison with medicine and humanities. The numbers of
awards have been gradually rising.

Thirdly, the engineering and science fields have
reversed positions in the domestic and international
awards, and the law and economics fields have lower
positions both in the domestic and international awards.

The average number of awards and the average rate
of award holders increased for both the domestic and
international awards. However, the number of awards
in a questionnaire is the accumulation from past to
present. Therefore, the number of awards of the newest
investigation report is estimated to increases more than
in the past investigation reports.

The growth in the number of awards and the peo-
ple receiving an award in the engineering field is very
clear both domestically and internationally. In partic-
ular, researchers whose study subjects are electric &
electronics engineering, architecture, and material re-
ported many awards. Agriculture, medicine, and the
interdisciplinary domain are mentioned as fields whose
awards are especially from foreign organizations.

Although the interdisciplinary domain also has many
awards from outside the country, it cannot identically
correlate to other fields, because the types of awards
and the number of researchers in this field differ in
many ways. Most awards reported by researchers in
this field are relevant to design and public advertise-
ment or campaign. It may be difficult to define which
award is appropriate for recognition as an effort for
their research activities. This matter is also applicable
to other research area. Furthermore, the number of re-
searchers in the interdisciplinary domain is extremely
small so it is hard to compare them to other research
areas using statistical methods.

Alone with the interdisciplinary domain, researchers
in the field of literature also reply to considerable
awards in the survey. In this research area, 36% of
the awards were obtained by researchers who study aes-
thetics (including fine arts). Researchers who study aes-
thetics receive higher of numbers of awards, but their
awards, such as letters of thanks from local organiza-
tions, final year projects in their courses and prizes from
their own institutions, were hardly recognized as objec-
tive evaluation criteria for their academic research ac-
tivities.

It should be noted that according to the “Data in
2001” one third of researchers in literature engage in
psychology, sociology, education, and social anthropol-
ogy, but the numbers of awards that were obtained by
these researchers is relatively smaller than in other lit-

erary subjects. As mentioned before, the promotion
of these areas was proposed in the 1992 policy, but
the situation is still stagnant. The common component
in these areas is the use of statistical or subjective re-
search methods, so weakness in research methodolo-
gies should be considered as a cause of the stagnant of
these areas.

3.2 Research institutions with many awards and num-
bers of award holders

Research institutions with many awards and numbers
of awards holders are shown in Table 3, compiled from
the “Data in 2001”.

It is obvious that national universities, especially ma-
jor national universities, are located in the higher rank-
ings of awards and award holders. According to the
report, which is based on the survey from 1993 and
2003, the PhD. holder rate is higher in national uni-
versities. Even postgraduate students were counted
as subjects for survey in 1998; more than half of the
researchers in national universities hold PhDs. This
tendency would indicate a higher evaluation for na-
tional universities, especially major national universi-
ties. However, those universities have well-supported
foundation for research throughout their histories and
a situation for obtaining societal respect has been ar-
ranged.

3.3 Research papers

The most important measure for research activities
is the number of research papers. Fig. 13-1 thru 13-3
show the number of research papers in ISI citation in-
dex databases (presented by Thomson Corporation of
U.S.) from 1981 to 1997. Fig. 13-1 indicates the num-
ber of papers in the fields of humanities and social sci-
ence, likewise Figs. 13-2 and 13-3 indicate those in the
fields of science and engineering and in biology and
medicine, respectively. The university of Tokyo and
other major national universities occupied top positions
in productive research institutes. [13]

So as to explain this tendency, the relation between
number of research papers and number of researchers is
analyzed using three scattergrams. Fig. 14-1 thru 14-3
show the relations between them in fields of humanities
& social sciences, science & engineering, and biology
& medicine, respectively. In the Figs. 14-2 and 14-3 the
number of research papers is well proportional to the
number of researchers. However, in Fig. 14-1 the num-
ber of research papers is only slightly proportional to
the number of researchers. Generally speaking, human-
ities and social sciences are different from natural sci-
ences inform the viewpoint of human power. The rea-
son for the difference is attributed to the dependence on
individual ability or organizational potentiality in each
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Table 3 Research institutions with many awards and award holders.

_ No. of _ No. of award
Institution name Institution name
awards holders

1 Tohoku University 2019 1 Kyoto University 1050
2 Kyoto University 1989 2 University of Tokyo 1010
3 University of Tokyo 1961 3 Tohoku University 927
4 Osaka University 1894 4 Osaka University 906
5 Tokyo Institute of Technology 1499 5  Hokkaido University 663
6 Hokkaido University 1126 6 Kyushu University 627
7 Kyushu University 1071 7  Tokyo Institute of Technology 597
8 Nagoya University 1061 8  Nagoya University 546
9 Nihon University* 852 9 University of Tsukuba 485
10 University of Tsukuba 807 10 Nihon University* 469
11 Okayama University 655 11 Okayama University 391
12 Hiroshima University 636 12 Hiroshima University 386
13 Chiba University 509 13 Chiba University 280
14 Kumamoto University 500 14 Niigata University 260
15 Niigata University 414 15  Kumamoto University 239

Note: no mark = National universities, # = Public universities, += Private universities.

Univ. of Tokyo
Kyoto Univ.
Hokkaido Univ.
Hiroshima Univ.
Kyushu Univ.
Kobe Univ.
Waseda Univ.
Tohoku Univ.

Tsukuba Univ.

Researche Institutes

Nagoya Univ.
Osaka Univ.
Hitotsubashi Univ.
Ritsumeikan Univ.
Niigata Univ.

Chiba Univ.

Fig. 13-1 No. of humanities and social sciences research

papers*.

research field.
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Number of Research Papers

1200 1400
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Osaka Univ.

Tokyo Ins. of Tech.
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Hokkaido Univ.

Tsukuba Univ.

Research Institutes

Hiroshima Univ. =
Keio Uni.
Okayama Univ.
Chiba Univ.
Kanazawa Univ.

Kobe Univ. [
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Number of Research Papers

Fig. 13-2 No. of science and engineering research
papers".

3.4 Patents

As other measures for examining how academic re-
search activity is recognized in society, we analyzed
patents that are obtained by researchers. It should be
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Table 4 Research institution with many reported patents and patent holders.

Institution Name No. of Institution Name No. of patent
patents holders

1 Tohoku University 810 1 Tohoku University 127
2 Tokyo Institute of Technology 544 2 Osaka University 91
3 Kyushu University 416 3 Tokyo Institute of Technology 80
4 Osaka University 357 4 Kyushu University 74
5 Fukui University of Technology 316 5 University of Tokyo 69
6  University of Tokyo 247 6  Hiroshima University 53
7 Kyoto University 224 7 Kyoto University 52
8  Saitama University 219 8  Hokkaido University 43
9  Kanazawa Institute of Technology* 178 9  Nihon University™ 40
10 Kagoshima University 143 10 Okayama University 31

Note: No mark = National universities, # = Public universities, += Private universities.

Biology & Medicine

Univ. of Tokyo : :

Kyoto Univ. i
Osaka Univ.

Kyushu Univ.

Nagoya Univ.
Hokkaido Univ.
Tohoku Univ. |-

Hiroshima Univ.
Okayama Univ. [
Tsukuba Univ.

Chiba Univ. =

Research Institutes

Kumamoto Univ. .

Kanazawa Univ.

Keio Univ.

Niigata Univ. C

0 5000 10000 15000 20000 25000 30000

Number of Research Papers
Fig. 13-3 No. of biology and medicine research papers*.
(* Negishi et al., 2000)

noted that researchers who had the opportunity to ob-
tain a patent were limited in particular areas, so this
analysis could apply to only those areas related to in-
dustry.

According to the “Data in 20017, 11,463 patents
were reported by 2,323 researchers. More than 65% of
the reported patents were obtained by researchers in the
engineering field. Among those researchers who study
engineering and report their patents, more than 30%
of them engage in electrical & electronics engineering.

Concentrations of awards and patents in that research
subject have been confirmed. In addition, some engi-
neering researchers who report patents carry out their
study with medical equipment makers.

The numbers of researchers who reported patent and
the numbers of patents obtained by them in each re-
search institution are shown in Table 4.

As also shown in Table 4, the number of researchers
who reported their patents and the number of patent re-
searchers in each research institution that reported are
high for the national universities, especially the six in-
stitutions that are presented in bold text that are high in
both numbers of patent-reported researchers and num-
bers of reported patents. There were 6,259 patents,
approximately 55% of all the reported patents, which
were obtained by the researchers who belong to na-
tional universities. In patent permission, as well as
award acquisition, the national universities are in a
dominant position. Moreover, the tendency, pointed
out before, of older national universities receiving high
evaluations could be seen from the situation of patent
permission.

4 Consideration of research activities

As previously mentioned, no significant change was
seen in the researchers during this decade, but the en-
vironment in which the research activities were carried
out has been modified by the Japanese cabinet. The
Japanese government set out the “Science and Tech-
nology Basic Law” in 1995, then declared “The Sci-
ence and Technology Basic Plan (for 2001-2005)” with
actual procedure to promote academic research activi-
ties in March 2001. This plan basically aimed at es-
tablishing a country based on science and technology
creativity. As strategies for the aim, four areas: (1)
life sciences; (2) information technology; (3) environ-
mental science; and (4) nanotechnology and materials,
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Fig. 14—2 Research papers vs. researchers in science and engineering'.

were prioritized, and facilitate cooperation among the
academic institutions, the government and public sec-
tor, and industrial companies. One of the easily recog-
nizable changes could be the organizational change of
national universities to public corporations from April
2004.

Although the Japanese government have been carried
out the policy for the promotion of research activities
since the early 90’s, the Council of Science and Tech-
nology policy (CST), attached to the Japanese Cabinet,
was opinionated before starting the 3rd term of the plan.
According to the council, Japanese researchers’ perfor-
mance would not obtain appropriate evaluation interna-

tionally in proportion to a sum of money for research
activities?

They reported that Japan had the largest number of
researcher per 10,000 peoples and the financial sup-
ply for the research activities per GDP was the high-
est among five countries (USA, UK, Germany, and
France). However, the frequency order of Japanese aca-
demic papers cited by other researchers was not very
high during the year of 1991 to 2001. Instead Japan
retarded, Germany, France, Canada, Italy, and Aus-
tria, have advanced to a higher ranking. [14] The coun-
cil emphasized that compare with the money that was
spent by researchers and research institutions, their pro-
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ductivities and evaluation from outside of Japan would
not be enough, so that the solutions for those points
should be considered before the start of the 3rd term
of the plan.

This report will attempt to examine some factors that
are associated with the improvement of research quality
and research forms with compared to other countries,
especially EFTAD countries.

At First, it is obvious that a Japanese researcher ex-
perienced fewer international joint research than that
those in Europe and for a long time this has been
pointed out by the CST with the necessity to modify
it. The data consisted of researchers who belonged
to Japanese academic institutions in 2001 and showed
only small opportunities to take part in international re-
search co-operation in each research field.

The components for research programs in each re-
search field in 2001 are shown in Fig.15. The clas-
sifications of research programs includes “Personal
Research”, “Joint Research Within Institute/campus”,
“Domestic Joint Research”, “International Joint Re-
search,” and “Not Clear”. ‘“Personal Research” is a
major style in the field of humanities and social sci-
ences. Science is the highest rated of field for interna-
tional joint research. Its rate is 10.9%. Medicine has the
highest rate for joint research. It has a rate of 43.9% for
“Joint Research within Institute/Campus” and a 5.5%
rate for “International Joint Research”. The range of all
fields is 2.4% to 10.9%, so the rate is low on the whole.

) EFTA: European Free Trade Association includes Austria, Finland, Iceland,
Liechtenstein, Norway, Sweden, and Switzerland.

(* No. of research papers from Negishi et al., 2000)

Fig. 16 shows the number of international joint re-
searches in each field. Engineering, literature, and the
multidisciplinary domain have the highest numbers of
the international researches, and the interdisciplinary
domain, law, and economics have lowest. This ten-
dency depends on the population of researchers in each
field.

The CST also reported this circumstance, and then
described the importance of international research co-
operation. It can be seen that Japanese researchers
had fewer experiences to write their papers under inter-
national collaborations. However, approximately 30%
of European researchers wrote papers in collaboration
with researchers in other countries (UK: 29.2%, Ger-
many: 32.9%, France: 33.9%. These are Science
and Engineering indicators from the 1998, Science and
Technology White Paper cited in 1999). Although, the
percentages of Japanese researchers’ experiences of in-
ternational collaboration increased in 1998, it would
still be less familiar than researchers in other countries.

As language produces disadvantages for Japanese re-
searchers, this may be a possible explanation. Among
academic research fields, English is the most largely
spread language so major academic journals are usually
written in English. Even though, there are some other
procedures for overtaking language differences, such as
setting out joint research or form research partnerships.
Japanese researchers are more likely to carry out their
research activities with other Japanese speakers.

It can be found in the data below (Table 5); when
Japanese researchers cite academic papers, many of
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them cite papers written by American researchers and
a balance of citations on academic papers written in
other countries. Japanese academic scenes have large
differences among the eight listed countries. It should
be noted that because of the size differences in many
points, the USA could be an exception in this argu-
ment, the frequency of citation on academic papers
written in one’s own country was quite high in Japan.

As previously mentioned, language could produce dif-
ficulties for Japanese researchers to join international
researchers’ networks; however, Japanese researchers
would be in quite a homogeneous environment. This
situation may not be appropriate to plan and set out their
research activities with subjective views.

CST called this circumstance lower efficacy or lower
productivity regardless of larger supplies. However, fi-
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Table 5 Percentages of research paper citations by re-
searchers in each country.

E Oth
Own country USA urope.an e.r
Countrles countries
Japan 37% 35% 19% — 9%
USA 67% — 21% 4% 8%
UK 30% 37% 2% 4% T%
(except UK)
23%
Germany  27%  37% 7 5% 8%
(except GER)
24%
France 24%  38% ? 5% 9%
(except FRA)
Korea 12% 44% 12% 22% 10%
China 19% 35% 9% 28% 8.9%
Taiwan 19% 41% 8% 22% 10%

(Science and Technology Agency, 1999)

nancial supply would not work independently to im-
prove research quality, and other aspects should be con-
sidered. European countries spent less money on re-
search activities, but they could keep closer networks
among researchers, so they may have more alternatives
when they carry out their research, such as international
joint research, sharing facilities or publication of results
in other languages.

It could be predicted from the data shown that the
leading part of Japanese academic scene is dominated
by relatively higher-aged researchers who have already
obtained enough evaluation, instead of younger re-
searchers who are available to engage in challenging
research topics. At present, Japanese researchers may
obtain moderate evaluation and keep a quality of their
researches, however most of them experienced an “eco-
nomic bubble” that are completely different from the
present situation. Slight damage might occur to the
Japanese academic scene in the near feature unless ap-
propriate resolutions are planned and completed.

As for another advantage, the rates of students who
go further with research programs in European areas
were relatively higher than in other areas. Furthermore,
students could have been encouraged to study in other
EU countries to construct co-operations among those
areas. Therefore, EU countries may keep a certain num-
ber of younger researchers and social approvals through
Erasmus programs.

4.1 Evaluation of research

Yano and I extracted about 2000 researchers in field
of informatics from the “Directory of Researchers” and
sent them questionnaires on their research activities,
one question of which was, “How do you measure the
qualification of creative researches?” There were 397

answered questionnaires.

The researchers ranked twelve items from 0 to 10
points. The summation of each item is indicated in
Fig. 17.[15]

The three highest-scoring items were, “Appeared in
foreign refereed journals”, “Appeared in domestic ref-
ereed journals”, and “New technology development”.
The Three lowest-scoring items were “Presentation at
domestic conferences”, “Had many questions and com-
ments from other researchers”, and “Appeared in busi-
ness journals”.

“Awards from academic societies”, “Patent applica-
tion”, and “Invited to lecture” have middle ranking po-
sitions.

The author estimated that Japanese researchers took
the important view of research papers as the base of
evaluation. In natural sciences, the English journal is
the measure of evaluation, but Japanese journals remain
a major tool of evaluation for researchers in the fields
of humanities and social sciences.

4.2 Conclusions
4.2.1  Joint research

It is necessary to obtain well-balanced research pop-
ulations that vary according to gender and genera-
tion. Then, to train and cultivate young researchers,
the Science Council proposed to increase the opportu-
nity for PhD. students to work as research assistants,
and support them financially. Furthermore, the Science
Council suggested the possibility for accepting differ-
ent types of organizations such as private sector com-
panies, and/or public or governmental offices, to co-
operate with research institutes by appropriate form. In
other words, research institutes would be able to receive
financial support from other organizations. Moreover,
another plan was suggested for the formation of a new
research organization to carry out world-wide research
projects with experts. In this plan, the organization
was called the Center of Excellence (COE), where re-
searchers from various countries would work together
to study highly specified research areas.

Fig. 18 shows the trend of domestic joint researches
in each field.

The growth rate of domestic joint research appeared
in the fields of science, agriculture, engineering, and
other domains, except in the fields of law, literature and
economics.

In Fig. 19, the rate of international joint research, as
well as for domestic joint research, grew for the science
and agricultural fields. However, in the fields of law,
literature, and economics, the rate of the research did
not grow.
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Fig. 18 Domestic joint research trend.

4.2.2 Humanities and social sciences

The significant necessity to facilitate humanities and
social sciences was emphasized in the policy. It is often
pointed out that the results of research activities in these
fields were not fully utilized in society and policy mak-
ing. The Science Council stated that research activities
in these fields constitute the base of the social system
and that its importance should be recognized as well as

that of the natural sciences, except for what tends to be
influenced by financial situations, such as institutions
and equipment, by these measures.

Whereas the national plan states the importance of
these areas, it is hard to say that the situation of hu-
manities and social sciences has improved. In actuality,
in the humanities and social sciences areas, literature,
law, and economics, the number of PhD. students even
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decreased a little in 2001, as compared to 1998. It can
be said that the cultivation of these researchers and the
training of younger researchers is seldom progressing.

Most of the academic institutions and researchers in
Japan could be in a transition period. The government
and councils have known about the data presented in
this paper and pointed out a lot of the problems. How-
ever, many of them have hardly been solved, so that
the problems are reproduced. Keeping a financial base
for research activities may be getting more and more
important for each research institution. However, with-
out continuing basic activities at academic institutions,
such as cultivating younger researchers, quality of aca-
demic research might decline.

It is said that the Industry-University collaboration is
the strongest method for promoting creativity in R&D
activities. So, this is a splendid opportunity for vari-
ous researchers to meet and exchange their knowledge
and experiences. In 1998 the “NPO Law” was en-
acted for the promotion of private non-profit organiza-
tion contributing to societal activities by citizens. After
that, over 20,000 organizations were authorized as ju-
ristic bodies by the government. The author feels that
Non-Profit Organization-University collaboration is a
breakthrough for humanities and social sciences, be-
cause such collaborations were successful before. It is
necessary to plan a system to make effective collabora-
tions between universities and public organizations and
public-service corporations.

In conclusion, the Japanese government and Science
councils have worked since the early 90’s to promote
more academic research activities. However, their plans
were still so ineffective that the Science council of

Japan submitted a proposal before the third term of the
plan had started. A lot of goals had been presented, but
the degrees of achievement have not been confirmed for
each by the end of the term. When compared with other
countries, too much value has been put on developing
new technology or materials that are applicable for the
commercial industry in Japan.

In 2003 the National University Reform Bills, writ-
ten to help transform “national universities” into “in-
dependent administrative organization” in April 2004
were enacted. Traditional universities are obliged to
focus on developmental research, patents and market-
ing. Furthermore, corporate researchers are allowed to
apply for governmental Grant-in-Aid for Scientific Re-
search. These tendencies will bring a paradigm shift to
the evaluation system in research activities.
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Appendix

1) The research classification is accordance with Japanese Grants-in-aid for Scientific Research.
2) Interdisciplinary means a wider category than Multidisciplinary, which is made of over two fields.

Field Disciplines

Humanities Literature & Language, History, Philosophy & Religion, Psychology, Sociology, Education,
and Cultural Anthropology

Law Law, and Political Science

Economics Economics, Finance, Management, and Accounting

Science Mathematics, Physics, Chemistry, Biology, and Earth Science

Engineering Applied Physics, Mechanics, Electronics, Construction Engineering, Material Engineering,
and Chemical Engineering

Agriculture Agriculture, Forestry, Fishery, Veterinary Sciences, and Food Sciences

Medicine Clinical Medicine, Public Health, Pharmacy, Dentistry, and Nursing

Multidisciplinary ~ Geography, Information Science, Biochemistry, Basic Biology, Energy Sciences, Environ-
ment Sciences, Neurology Sciences, History of Science, and Social Engineering

Interdisciplinary ~ General, and Combination of upper fields
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