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[Text] Preface

Japan'’s science and technology has evolved in such a way that in many fields
it is now regarded as being forefront in the world.

There is keen interest from overseas in Japan’s R&D activities, which are also
seen as being a very important tool in Japan’s fulfillment of its
international role.

In order for Japan to carry out its international role through R&D activities,
it must actively accept foreign researchers; Japan must have the same amount
of enthusiasm in maintaining research environments in which foreign
researchers can pursue S&T studies in Japan as it does in sending Japanese
researchers overseas.

Based on the ideas above, in this research study we attached primary
importance to the direct and very effective contributions to international
community that Japan should accomplish, and we endeavored to provide as much
information as possible that is considered useful in getting industry,
government, and universities together to expand the "acceptance of foreign
researchers in Japan."

This information will be the start of further expansion of Japan’s acceptance
of foreign researchers. We hope that the excellent foreign researchers who are
received in Japan will bring about results in Japan’s research environment and
that they will become pioneers in natural science research.

In compiling this report, we gained very friendly and positive cooperation
from the many companies, universities, national laboratories, and other
organizations to which we sent various questionnaire surveys, and we were able
to obtain results that had not been achieved before in past surveys.,




Valuable insights and guidance were gained from the counselors and secretaries
of the U.S., British, and French embassies who participated as members of the
"Society for Studies Toward New Developments in Researcher Exchange" along
with Japanese members who have deep knowledge and experience in researcher
exchange.

In considering concrete measures to expand international researcher exchange
that make the most of Japan’s idiosyncrasies, the tremendous cooperation we
received in this research study is regarded as extremely significant.

We thank those who cooperated in this effort, and we look forward to their
assistance in the future.

March 1992

Society for Studies Toward New Developments in Researcher Exchange

Chairman Satoshi Sugiura

Vice—chairman of the Japan Society for the Promotion of Machine Industry
Former AIST director
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Overview
1. Background of Survey

(1) The focus on the importance of researcher exchange along with the shift
toward basic, international research in Japan’s industrial technology
(creative: R&D, international ~contributions, etc., brought about through
researcher exchange) '

(2) The higher level of Japan’s industrial technology and the sudden increase
in foreign researchers’ desire for access to Japan (access to Japan's advanced
high technology, mastering Japanese technical systems) '

(3) To that end, since the end of the 1980s a number of new systems for
inviting researchers have been set up (AIST fellows, STA fellows, MOE fellows,
etc.)

(4) However, in the current state of affairs, there are qualitative and
quantitative inadequacies. Improvement is urgently needed. In comparison with
public fellowships, only some of the private sector is starting to set up
fellowships. ‘ '

(5) In order to bring about these improvements, it is essential to get a new.
grasp on:

a) the reality of the quantitative balance between sending and
receiving researchers (quantitative aspects), and

b) the reality of invisible obstacles in expanding the acceptance of
foreign researchers (qualitative aspects).

(In the current state of affairs, a) there is a definite lack of statistics, .
in comparison with trade statistics, etc., with which we can grasp the actual
sending/receiving situation; and b) studies of such obstacles from the
standpoints of foreign researchers are inadequate.)

(6) The objective of the survey (a FY91 undertaking) is to get close to the
truth about both the qualitative and quantitative aspects mentioned above,
especially in regard to relationships with advanced countries. The survey was
implemented after setting up a study society made up of knowledgeable people
from within and outside of Japan, and from industry, government, and
universities. (In FY92, we will continue surveys with even deeper aims.) '

2. Characteristics of the Survey

(1) In order to bring out the obstacles from the viewpoints of foreign
researchers, ‘

a) scientific counselors from the U.S., British, and French embassies
in Tokyo were appointed as members of the study society;



b) Americans were surveyed with questionnaires (about 800) and
interviews (17 researchers and organizations); and

¢) a questionnaire survey that focused on foreign researchers 11ving
in Japan (about 100 questionnaires) was carried out.

(2) In order to grasp the true nature of the quantitative balance between
sending and receiving researchers,

a) a questionnaire survey that focused on 1,500 major laboratories of
industry, government, and universities in Japan was carried out;

b) follow-up surveys to verify the results of a) in a time series were
implemented.

(3) The survey results of (1) and (2) were interpreted and analyzed by the
study society, and its subcommittee and working group.

Study Soclety Members

Chairman: .

Satoshi Sugiura, vice—chairman of the Japan Society for the Promotion of
Machine Industry (former AIST director)

Member (chairman of subcomﬁittee):
R. Hirasawa, professor at Tokyo University Department of Liberal Arts

Members:

Shogo Itakura, managing director of Pasuko, Co.

Y. Takeda, managing director of Hitachi, Ltd.,

Yoshiro Tokuhisa, managing director of Mitsubishi Petrochemical Co.

Tsuneo Nakahara, vice—chairman of Sumitomo Electric Industries, Ltd.

Katsuya Nakayama, consultant to the MITI AIST Government Industrial
Research Institute, Chugoku (professor at Hiroshima Institute of
Technology)

Tsutomu Yamaguchi, managing director of RITE

E.M. Malloy, U.S. embassy S&T councilor in Japan

R. Hinder, British embassy S&T councilor in Japan

B. Yvetot, French embassy economic and business councilor in Japan

3. New Findings

(1) Reality of the Quantitative Balance Between Sending and Receiving
Researchers : '

1) In the past, the "Immigration Statistics" (including statistics on
‘long-term stays for social science, language training, and other such
such objectives) were the only statistics for this analysis.




According to those statistics,

the ratio of researchers sent to

- advanced countries to those received was 10 (1988). Japan was seen
as a "free rider" in the aspect of researcher exchange (the basis
of the "symmetrical access" argument from the U.S. at the time of
the Japan-U.S. S&T Cooperation Agreement in 1988).

2) However, with the survey this time, where 1,500 questionnaires were
sent only to researchers "in natural sciences, with six-month or
longer research objectives" (987 valid responses), a disparity was
confirmed: that ratio is 3.3 (1990).

Table 1. Total Number of Researchers Sent/Received To/From Advanced Countries

in 1990 (Unit: Person)

Advanced Industry Government Univer-
countries sities
total
(A) Total sent from 1,570 133 213 1,224
Japan ,
(B) Total received in 478 51 68 359
Japan
(A)/(B) 3.28 2.61 3.13 3.41

(Notes) Total number surveyed: 1,500

(private companies: 817; national laboratories: 184; universities:

497)

Number of responses (response rate): 987 (66%)
(private companies: 457; national laboratories: 138; universities:
385; invalid questionnaires: 7)

Table 2. Researchers Sent/Received To/From Advanced Countries in 1990, By

Country (Unit: Person)
.

T Advanced U.S. U.K. France | Germany
countries
total

(A) Total sent from 1,570 1,087 142 45 99
Japan

(B) Total received in 478 184 52 47 45
Japan

(A)/(B) 3.28 5.91 2.73 0.96 2.20

(Notes) Total number surveyed and number of responses same as above.

3) Froﬁ the follow-up surveys for the purpose of a time-series

verification,

it became clear that the ratio of the number of

researchers sent to the number received improved over the years.



Table 3. Time-Series Change in Ratio of Number of Researchers Sent to Number
Received in the Private Sector :

Time-Series Change in That Ratio
(of the 457 companies that responded that they have a record of exchange,
the survey results for the top 50 companies)
Advanced For U.S. Other advanced
countries total countries total
1986 3.8 6.5 1.1
1987 4.2 12.6 0.7
1988 2.9 5.9 0.7
1989 1.8 3.6 0.5 '
1990 2.0 4.3 0.6

(2) Reality of private companies’ acceptance of researchers (survey of 200
companies that have many researchers)

1) Of the 116 private companies that responded that they have a record
of exchange, 57 private companies (49%) have a record of accepting
foreign researchers.

2) The objectives of private companies with a record of accepting
foreign researchers centered around: (multiple responses)

a) "To acquire excellent minds" (74%)
b) "To introduce different ways of thinking" (67%)
¢) "To secure personnel" (39%)
d) "To make an international contribution" (35%)

3) Research stage of accepted researchers:

a) Basic research (38%)
b) Applied research (36%)
¢) Other (including a mixture of a) and b)) (26%)

4) More than 90% of the expenses for accepting researchers is borne by
the companies that host the researchers.

5) The subjects of the survey centered around post—doctorate v
researchers (32%) and doctorate- and master—level students (32%)
who are relatively young.

6) Concerns of companies when receiving foreign researchers

e Related to the research
a) Matching the research field (16%)
b) Treatment of research results (10%)




c) That the research experience in Japan will not lead to
improvements in the researcher'’'s career (7%)

e Not related to the research
a) Language problems (18%)
b) Differences in customs, culture (11%)
c) The ability to find employment after returning home (5%)

(3) Research in Japan as seen by foreign researchers residing in Japan

1Y)

2)
3)

4)

3)

The age group of private companies’ middle-aged and young
researchers (20%), post—doctorate researchers (16%), and university
professors (12%) is mainly 20-30 years of age.

A little under 70% of the researchers want to return to Japan again
after they finish their current research in Japan.

In that case, they predominantly want to [do research in] the
laboratories of private companies (55%).

Their interest in Japan centers around

a) Japanese high technology (70%)
b) the R&D structures in Japan (64%)

Problems encountered while living in Japan

e Related to the research
a) That there are no excellent research leaders (8%)
b) That the research experience in Japan will not lead to
improvements in the researcher’s career (7%)

® Not related to the research
a) Communication problems (15%)
b) The high cost of living (15%)
c) Ability to find employment after returning home (12%)

(4) What American researchers in the U.S. expect from doing research in Japan

1Y)

2)

3)

More than 70% of the responses were from educators and professors.
The age group was mainly in the range from 30 to 50 years of age.

84% of those want to visit Japan to do research.

In that case, (multiple responses)

a) 87% want to do research at national universities;
b) 79%, at national laboratories;

c) 46%, at private companies; and

d) 44%, research under a Japanese national project.

These answers differ considerably with those given in (3).
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4) Interest in Japan’s research centers on

a) High technology (70%)
b) R&D structures (56%)
c) Governmental industrial policies (37%)

5) The problems they expect td encountef while living in Japan

e Related to the research
a) Research budgets (14%)

¢ Not related to the research
- a) The high cost of living (16%)
b) Communication problems (14%)
c) Their spouse’s ability to find employment in. Japan (10%)

4. Summary

(L) Basic line of thinking towaid new developments 1ﬁ{reséarcher exchange
1) It is now a time where Japan should take the challenge of
initiating a "technological revolution that will support the 2lst

century” in its R&D. It is a . time when Japan should work to further
augment it international contributions in R&D..

2) In the growing "closeness and resonance between science and
technology," in activating R& "contact with different concepts and
experiences" is inevitable.

3) Hosting foreign researchers is an 1mportant tool for making
international contributions that involve S&T.

4) Investments in enterprises for receiving foreign researchers are a
very important international influence during the 1990s.

(2) Line of fhinking for expanding the acceptanéebbf foreign researchers
(Expectations of industry)

1) Industry should work toward introducing different cultures,
concepts, and experiences into its research environments.

2) Given that many foreign researchers in Japan hope for research work
at private research organizations, companies must work toward
providing such researchers with the opportunities to work at their
laboratories.

(Expectations of the government)
1) The government must strive for further repletlon so that foreign
researchers find Japan’s research environments attractive, and the

government must further expand the acceptance of foreign researchers.

9.




2) In order to induce more energy into the spread of researcher
exchange in private companies, the government must formulate
policies so that researcher exchange is built into the activities
of private companies.

(Tie-ups with other countries’ systems for sending researchers to Japan)

When Japanese research organizations extend invitations to foreign
researchers, receiving foreign researchers may be more effective
and efficient if ways can be found to tie up with the researcher-
dispatching programs of the universities, non—profit groups, and
governmental organizations of other countries.

10



Main Discourse

I. Introduction

I-1. Backgroundrof Survey
1. Pélicy Objeqtivés

In the international community of today, economic and other activities of
nations are rapidly becoming globalized and borderless. While global
interdependency in economic and other activities grows stronger every day,
science and technology, as a means that leads to the growth of the
international community, has always had a borderless and global nature.

It has become necessary for Japan, which is expected to act as an active
pulling force in the growth of the international community, to heighten its
self-awareness in that role, to establish behavior that is harmonious with the
international community under the idea of "co-existent competition," to
actively and subjectively provide opportunities for mnew international
exchange, and to exert its energies toward the growth of the international
community.

Based on such an awareness, Japan's efforts as a technologically advanced
country to internationally create, disseminate, and transfer science and
technology, including that in basic fields, and its orientation toward
"techno—-globalism," which was put forward in the report "Industrial Science
Vision for the 1990s (compiled by MITI's AIST in August 1990), are also linked
to its fulfillment of its duties in the world.

Accordingly, given the recent surge in the "closeness and resonance between
science and technology," the focus is on the exchange of researchers as an
extremely effective and important way of providing a place for contact between
different concepts and experiences so as to activate research activities.
Researcher exchange 1is important in that it furthers mutual understanding
within and outside of Japan.

Sending researchers from Japan to the advanced countries of America and Europe
has been vigorous for quite a long time, and the technologies mastered in
those processes have played a big role in the promotion of Japan’s technology
and industry.

In contrast, foreign researchers did not make wuse of the research
opportunities and research environments in Japan in the past; for foreign
researchers coming to Japan there have been constraints such as cultural and
lifestyle obstacles——language and the way of living——and differences in the
research environment.

Based on the perceptions described above, promoting the invitation of foreign
researchers to Japan has been taken up as a measure for positively influencing
the international community in the way of international contributions and in
the promotion of techno-globalism. The aim is for industry, government, and

11




universities to find the means, in accordance with their roles, to expand
invitations to foreign researchers.

2. Current State of Affairs

(1) According to immigration statistics, in 1989 there was approximately
a-10-to-1 ratio in the number of researchers sent from Japan to advanced
countries (in particular, OECD and DAC members—the United States,
Britain, France, Germany (but not the former East Germany), Canada,
Italy, Austria, Switzerland, Belgium, Denmark, Holland, Sweden, Norway,
Finland, Australia, and New Zealand) and the number of researchers from
those countries who were sent to Japan. (106,930 researchers were sent
from Japan, 10,026 researchers were received in Japan). (See Reference
Materials 4.)

However, these figures include researchers from fields other than the
natural sciences, e.g., researchers in social sciences and language
training. The situation is such that there is no way to grasp the state
of exchange that is limited to researchers in the natural sciences.

(2) Viewing the situation from the government's side of things, although
we still cannot say that the scale is large enough, since 1988 AIST and
STA have started "foreign researcher invitation systems," and over the
past two to three years the number of researchers received in Japan has
tended to increase. (See Reference Materials 4.)

(3) On the other hand, in the case of industry, some electronics makers
and other manufacturers maintain systems for receiving foreign
researchers and show a positive understanding of the ideology expressed
in government policy objectives. Companies that show a positive stance
toward the acceptance of foreign researchers are also evident. -(See
Reference Materials 7.)

In Such;companies;'a trend toward expanding thé’acceptance of foreign
researchers is seen, and that is bringing about results.

Nevertheless, such examples are the exception when looking at Japan's
industry in its entirety. At many companies the acceptance of foreign

_ researchers, combined with the employment of foreigners in company staff
positions, is just beginning.

I-2 Objectives of Surveyl

In order to facilitate the exchange of researchers between Japan and other
countries, this survey is an attempt to accurately grasp the actual state of
affairs involving the acceptance of foreign researchers in Japan and the
dispatching of Japanese researchers overseas, with the focus on researchers in
the fields of natural sciences. The survey also is meant to be a way to
improve, both qualitatively and quantitatively, the environment. for hosting
foreign researchers by providing information about the problem points that
lead to obstacles in the acceptance of foreign researchers.

12



I-3 Survey Methods

The study society, subcommittee and working group shown below were set up for
the purpose of achieving the survey objectives described above. A working
group under the guidance of the study society and subcommittee conducted
questionnaire surveys in Japan and the United States, and then interview
surveys as a follow up to those. The study society and subcommittee then held
discussions about the results of the surveys.

Below we will describe the structure of the committee and give an outline of
the questionnaire and interview surveys.

1. Structure of Committee Discussions

Socity for Studies Toward New Developments in
Researcher Exchange

I .
l
[:- Subcommittee of the Society for Studies Toward New "

Developments in Researcher Exchange

’" Working group "

2. Members (unordered, titles omitted)
(Society for Studies Toward New Developments in Researcher Exchange)

Chairman: Satoshi Sugiura Vice-chairman of the Japan Society for the
Promotion of Machine Industry (former AIST

director)
Members: Shogo Itakura Managing director of Pasuko, Co.
Y. Takeda Managing director of Hitachi, Ltd.
Yoshiro Tokuhisa Managing director of Mitsubishi Petrochemical
- Co.
Tsuneo Nakahara Vice—chairman of Sumitomo Electric Industries,
Ltd.

Katsuya Nakayama Consultant to the MITI AIST Government
Industrial Research Institute, Chugoku
(professor at Hiroshima Institute of
Technology)

R. Hirasawa Professor at Tokyo University Department of
Liberal Arts '

Tsutomu Yamaguchi Managing director of RITE

R. Hinder British embassy S&T councilor in Japan

13




E. M. Malloy
B. Yvetot

Observers: Tamotsu Mukai
Osamu Narimiya

Mitsuo Takahashi

U.S. embassy S&T councilor in Japan
French embassy economic and business councilor
in Japan

MITI  AIST Deputy Director-General for
Technology Affairs
MITI AIST 1International R&D Cooperation

Division chief
NEDO Director

(Subcommittee of the Society for Studies Toward New Developments in Researcher

Exchange)
Chairman: R. Hirasawa
Members: S. Kamimae
Hiroshi Kuwahara
T. Salusbury
B. H. Encos
Noriko Tominaga
Observers: Osamu Narimiya

Y. Goto
(Working group)

S. Kamimae

Hideaki Yukawa

Noriko Tominaga

Y. Goto

Toshihide Hida

T. Mochizuki

(Secretariat)
Chihiro Watanabe
R. Oketani
S. Hida

Professor at Tokyo University Department of
Liberal Arts

Research and Industry Association business
affairs chief :

Hitachi, Ltd., R&D Promotion
(International Research Exchange Group)
British embassy first secretary in Japan (in
charge of S&T)

U.S. embassy third secretary in Japan (in
charge of S&T)

France Forum Committee assistant

Bureau

MITI AIST 1International R&D Cooperation
Division chief
MITI AIST International R&D Cooperation

Division assistant chief

Research and Industry Assoclation business
affairs chief
Mitsubishi Petrochemical Co.,

Ltd., Tsukuba

Research Institute Biochemistry Laboratory
chief

France Forum Committee assistant

MITI AIST International R&D Cooperation
Division assistant chief

MITI AIST International R&D Cooperation
Division Planning Department assistant chief
MITI AIST International R&D Cooperation

Division general clerk

NEDO Industrial Technology R&D Division Chief
NEDO International Research Exchange section
chief

NEDO International Research Exchange Section
acting chief

14




Hitoshi Mukotsubo NEDO International Research Exchange Section
' acting chief

Yukio Kakita ‘Japan Systems Development Institute managing
director
Kenji Okuma Japan Systems Development Institute Technology

Development Lab chief
Koichi Kanemura Japan Systems Development Institute Technology
Development Lab researcher
Naoko Anpo Japan Systems Development Institute Technology
: Development Lab research assistant

3. Summary of Surveys (3 in Japan, 1 in the United States)

We conducted four types of questionnaire surveys, as shown below: three in
Japan and one in the United States The contents of those and summaries of
their implementation are given below.

(1) Survey of the actual state of researcher sending and receiving (in Japan;
referred to as "Survey A" below)

1) Content of survey: »

2) Where surveys were sent and number sent:

3) Date sent and deadline:
Sent out, 4 October (Friday)
Deadline, 24 October (Thursday)

4) Surveys addressed to: :
Directors of national laboratories; chiefs of general affairs
departments in special corporations and public utilities
corporations; chiefs of administration departments, and persons in
charge of research exchange in universities; chiefs of R&D
headquarters, chiefs of general affairs departments, directors of
laboratories, etc., in companies.

(2) Survey of foreign researcher receiving (in Japan; referred to as "Survey
B" below)

1) Content of survey: :
Questions about the current state of receiving foreign
researchers, problems encountered in that, etc.
2) VWhere surveys were sent and number sent:
200 companies (laboratories) -
3) Date sent and deadline:
Sent out, 4 October (Friday)
Deadline, 24 October (Thursday)
4) Surveys addressed to: .
Chiefs of R&D héadquarters, chiefs of general affairs departments,
directors of laboratories, etc., in companies,




(3) Survey of foreign researchers' research experiences in Japan (in Japan;
referred to as "Survey C" below)

1) Content of survey:
Questions about the perception of problems of foreign researchers
who are now conducting research at Japanese companies.
2) Where surveys were sent and number sent:
100 companies (laboratories)
3) Date sent and deadline:
Sent out, 4 October (Friday)
Deadline, 30 October (Wednesday)
4) Surveys addressed to:
Chiefs of R&D headquarters, chiefs of general affairs departments,
directors of laboratories, etc., in companies.

(4) Survey of forelgn researchers’ perception of Japanese research (in the
United States; referred to as "Survey D" below)

1) Content of survey:
Questions about the problems researchers encounter when they live
and work in Japan.
2) Where surveys were sent and number sent:
Natural science researchers in universities, companies, etc.
For the actual questionnaire forms, see Reference Materials 10.

I-4 Responses to the Questionnaires

1. Survey of the Actual State of Researcher Sending and Receiving (Survey A)

Number of responses: 987 (response rate:987/1500=65.8%)
Breakdown
Private companies: 457 (response rate: 457/819=55.8%)
National laboratories, etc.: 138 (response rate: 138/184=75.0%)
National laboratories: 79 '
Special corporations: 11
Nonprofit corporations: 48
Universities: 385 (response rate: 385/497=77.5%)
Invalid questionnaires: 7
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2. Survey of Foreign Researcher Receiving (Survey B)
Number of responses: 116 (response rate: 116/200=58%)

3. Survey of Japan-Resident Foreign Researchers’ Research Experiences in Japan
(Survey C) ‘ :

Number of responses: 83 people

4, Survey of Foreign Researchers’ Perception of Japanese Research (United
States) (Survey D)

Number of responses: 182
I-5 Interview Surveys
1. Interview Surveys in Japan
Taking into consideration the industrial classifications of and responses from
the 116 companies that responded to the survey about receiving foreign
researchers (Survey B), we selected 11 companies and then conducted follow-up
interviews about receiving foreign researchers in companies.
2. Interview Surveys in the United States
We conducted follow-up interviews of U.S. researchers who responded to the
survey about foreign researchers’ perception of Japanese research (Survey D).

We conducted the follow-up interviews in Washington, New York, Princeton, and
Nashville. ’
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II. Actual State of Researcher Exchange

Here we will discuss the actual state of researcher exchange between Japan and
advanced countries (16 countries that are OECD and DAC members), based on the
survey. about the actual state of researcher sending and receiving (Survey A).

We received separate responses for four of the 16 countries—the United
States, Britain, France, and Germany (former West Germany)—and lump-sum
answers for the other 12 countries. The foreign researchers’ affiliated
organizations are classified as either industry; national laboratories, etc.;
or universities, etc. (See the materials at the end of the document for
details about the survey.)

Below we will discuss the results of the questionnaire survey.
II-1 Summary of Questionnaire Results
1. Summary of Actual State of Researeher Exchange

Table TI- 1. 1 summarizes the results obtained from these questlonnalre surveys.

The organizations items listed by industry show the types of industries,

national laboratories, universities, and so forth, of Japan that were the
subjects of our surveys. The top row shows column divisions for researchers
received from the universities, national laboratories, companies, etc., of the
United States, the United Kingdom, France, Germany, the other 12 advanced
countries, and the total number of those, and then column divisions for
researchers from Japan sent to the universities, national 1laboratories,
companies, etc., of those countries. ‘ » '

Table II-1.2 shows how to read the symbols in the top row of Table II-1.1. For
example, the symbol "AUR" 1nd1cates researchers received (R) from universities
(U) in the United States (A). The symbol "BNB" means researchers sent (S) from
Japan to national laboratories (N) in Britain (B).

This summary table provides the basis for the following discussion.
2, Comparison of Industry, Government, and Uhiversities

Table II-1.3 shows the actual numbers of researchers sent and received between
the industry, government, and universities of Japan and 16 advanced countries,
and the ratios of sending to receiving. From this we see that Japan sends
considerably more university researchers to the universities and national
laboratories of advanced countries (4.5.to 5.5 times) than it receives from
those countries. The overall ratio of "sending to receiving for Japan's
national laboratories'is 1.6, which is not that great of a disparity.

The ratio of sending to rece1v1ng for Japan's 1ndustry falls in the middle:
2.5.

We used a radar chart to make separate comparisons of the sending-to-receiving
ratios (A/B) for universities, national laboratories, companies, and overall,
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Table II-1.3 Actual Numbers of People Sent and Received
(Totals for Advanced Countries)

Ir
To/from advanced countries
Industry | National | Univer- Total
labora- sities
tories,
etc.
Sent 109 19 304 432
Industry B Received 38 8 124 170
A/B 2.87 2.38 2.45 2.54
| National Sent 11 56 77 144
labora—
tories, Received 4 35 50 89
etc
: A/B 2.75 1.60 1.54 1.62
To/ / !
from Sent 13 138 843 994
Japan | Univer-
. sities B Received 9 25 185 219
A/B 1.44 5.52 4.56 4.54
Sent 133 213 1,224 1,570
Total B Received 51 68 359 478
A/B 2.61 3.13 3.41 3.28
(Notes) I = Industry
N = National laboratories, etc.

In Japan: national research organizations, special corporations,
nonprofit corporations, etc. (excluding public research
organizations of other public groups) In advanced countries:
national laboratories, state 1laboratories (in the case of
federated states)

Universities In Japan: national universities, private
universities, and the research laboratories affiliated with those;
general research graduate schools and universities (National
Laboratory for High Energy Physics, Okazaki National Research
Institutes, etc.); the National Defense Medical College, the
Meteorological College, Shimonoseki University of Fishery, etc.
However, test research organizations under the MOE, such as the
Institute of Space and Astronautical Science and the National
Observatory, are included under "national laboratories."
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for the United States, Companies :
| . o~USA

Britain, France, Germany,

the other advanced coun- A= X

tries, and all of the v~ France

advanced countries. (See w~Geraany .
0 : o-0Other

Figure II-1.1.) —TOTAL

From this figure it 1is

apparent that many more h(ﬁnﬂ

researchers are sent to the R:uaurus;

United States from Japan's
universities than from
Japan's national 1labora-
tories and firms.

3. By Country Comparison of
Researcher Exchange

Universities

Table II-1.4 shows the ac— _.
tual numbers of researchers Figure II-1.1 Comparison of Ratios of Researcher

sent and received between : Sending to Receiving, by Type of
Japan and four countries— Industry (N=987)

the United . States, the

United Kingdom, France, and West Germany-—and those ratios. The ratio for the
. United States is 5.9:1; for the United Kingdom, 2.73:1; for West Germany,
2.2:1; and for France, 0.96:1. The ratio of the total number of researchers
sent to those received for all the 16 advanced countries is 3.28:1. :

Table II-1.4 By Country Sending and Receiving in FY90

U.s. U.K. ‘France Germany | Advariced
coun-—
tries
total

Sent from Japan 1,087 142 45 99 1,570
(people)

Received in Japan 184 52 47 45 478
(people) '

Sent/received 5.91 2.73 0.96 2.20 3.28

4., By Industry Cbmparison of Researcher Exchange
Table II-1.5 shows comparisons of the total numbers of researchers sent/

received to/from advanced countries for the types of industries in which there
was a relatively large number of responses from companies.
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From the table it is apparent that Japanese electrical machinery companies
send many researchers to advanced countries, and they also receive a
comparable number of foreign researchers. On the other hand, the number of
researchers from advanced countries received by food companies and
pharmaceutical manufacturers does not compare with the number of researchers
those companies send overseas. In the middle are construction, chemicals, and
machinery companies, which send four to five researchers to advanced countries
for every one foreign researcher they receive.

Table II-1.5 Japanese Companies'’ Sending/Receiving, by Type of Industry
(1990, Totals for Advanced Countries)

No. of No. of No. of Sent/ No. of No. of
Type of industry responses people people received people people
sent received sent per received
company per
country
Construction ] 23 17 3 5.67 0.74 0.13
Food processing 27 39 0 -- 1.44 0
Chemicals 66 55 13 4,23 0.83 0.20
Pharmaceuticals 32 56 5 - i1.2 1.75 0.16
manufacturing
Machinery 27 19 5 3.80 0.70 0.19
Electrical 71 110 84 1.17 1.54 1.32
machinery
Transport 31 16 10 1.60 0.52 0.32
machinery .

5. Changes in Researcher Sending/Receiving over Past Five Years

We conducted an additional survey on the top 50 companies that are active in
receiving foreign researchers to look at the their records of sending/
receiving researchers over the past five years. Responses were returned from
40 companies (80%). Those results are shown in Table II-1.6 and Figure II-1.2.

An overall trend toward improvement in the sending/receiving ratio is seen,
but one must take into consideration the fact that these are responses from 40
of the top 50 companies that are active in researcher exchange. Because the
actual state of affairs that excludes the 50 companies mentioned here is one
where receiving foreign researchers is generally not as vigorous as sending
Japanese researchers, the overall researcher sending/receiving ratio for Japan
is thought to shift to a value higher than the trend seen with the 40
companies. In addition, researcher exchange overall is expanding. (See Table
I1-1.3.) ‘
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Table II-1.5 Changes in Sending/Receiving. Researchers over Past Five Years
(1990 Totals for Advanced Countries) S

1986 - 1987 1988 1989 1990
‘Sent from Japan 76 100 102 - _ 112 182
Those sent to U.S. 65 - 88 88 93 151
Received in Japan 20 2. | 35 | 63 89
Those from U.S. ‘| 10 7 s |26 | 33
Sending/receiving 3.8 4.2 | 0 2.9 1.8 | 2.0
(advanced countries)
Sending/receiving 6.5 12.6 5.9 - 3.6 4.3
(U.S5.)
X : o . People
: — : 300 '
:B:E:idfgza:g:mc“ countries £ Sent from Japan to advanced
|2 57 v Other advanced countries : - countries
/ \ ) . [l Received in Japan from
s N\ S ‘ advanced countries
m I"l' . \‘\ v . X ZUG
i A o 100
_ 0
[.l MU.'", ) I K - fl 7 - 3
8 &7 W% T — a0 Figure II-1.3 Changes in Total No. of
Figure II-1.2 Changes'in Researcher » Researchers Sent/geceived .
Sending/Receiving : : (Totals for 40 major companies)

‘(Totals for 40 maJor companles)

II-2 State of Researcher Exchange in the Natural Sciencesb

Accurate, quantitative indicators for the actual state of researcher exchange
in the natural sciences are not available from the existing types of
statistics. In fact, this also becomes an impediment in discus51ng the
promotion of researcher exchange.

Accordingly, together with a survey to accurately grasp the problems
encountered in accepting foreign researchers, we set out this time to- grasp
the actual state of interchange among researchers in the natural sciences that
shows an interdependence among technologies. Based on the fundamental values




from the results of the surveys described above, we will analyze the actual
state of interchange of researchers in the natural sciences.

(1) In order to grasp the actual state of exchange of natural sciences
researchers with advanced countries, we surveyed 1,500 organizations
(universities, national laboratories, and the research organizations of
companies) to study the actual state of their sending and receiving for
long terms (six months or longer) researchers whose goals are research
in the natural sciences.

(2) The result of that survey—a 3.28:1 ratio in the total number of
researchers sent from Japan to advanced countries to the total number of
foreign researchers from advanced countries received in Japan—was a
lower ratio than the estimate inferred from the state of researcher
sending/receiving seen in immigration statistics (a ration of about
10:1).

Looking at the results of this survey by country, the ratios are 5.91:1
for the United States, 2.73:1 for the United Kingdom, 2.20:1 for West
Germany, and 0.96:1 for France.

(3) Nevertheless, there are various differences among nations in the
population of researchers, R&D investments, populations, GNP, and so
forth. A comparison of researcher exchange that does not take these
factors into consideration is not a rational comparison.

Thus, we should take into account the individual, country-specific
factors described above and comprehensively evaluate them when making
relative comparisons.

Here, we will use as basic indicators the number of full—time researchers,
research outlays, population, &nd nominal GNP of Japan and four advanced
countries—the United States, the United Kingdom, France, and Germany—and two
relative assumptions, i.e.,

1) that the number of researchers sent increases in proportion to the
size of the basic indicators, and :

2) that the number of researchers received increases in proportion to
the size of the basic indicators, to evaluate the sending/receiving
‘ratios obtained for those countries from this survey.

The evaluation we will do presents the idea that the sending/receiving ratios
obtained from this survey are results of the two assumptions mentioned above.

Below, we will try to make comparisons based on the individual factors for
each country.

(4) Table II-2.1 shows the basic indicators for the principal countries.
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Table II-2.1 Basic Indicators for Principal Countries

” Japan u.s. U.K. France Germany Remarks
No. full-time researchers - 488 806 | 101 | 109 166 1987
(Unit: 1,000 people) '

Reseﬁrch o'utlays 1,091 1,826 224 305 ‘ 476 1989
(Unit: ¥10 billion) : U.K.1887
Population 123 |  248.2 57.3 |  s6.1 61.3 1989
(Unit: 1 million people)

Nominal GNP 29,203 52,377 8,342 10,009 12,729 1989
(Unit: U.S.$100 million) ,

Note: The figures for full-time researchers and research outlays include

those for social science fields.

Sources: Number of full-time researchers/FY90 S&T White Paper
For Japan, "Survey of S&T Research" (1987)
Research outlays/FY90 S&T White Paper
(Japan only, FY91 publication)
Population, nominal GNP/ World Bank, ATLAS 1990

1) Sendlng ratlos that take the above indicators into account (one .of:
two: assuming that the number of researchers sent increases in

proportion to the size of the basic indicators)

The sizes of the indicators above, such as the number of full-time
researchers, are the driving force for sending researchers overseas.
That is, assuming that the number of researchers sent increases in
proportion to the size of the indicators above, the theoretical values

of the number sent vs. the number received become the wvalues

show in

parentheses in Table II-2.2. For example, the theoretical value of the
number sent vs. the number received between Japan and the United States

based on the number of full-time researchers is 486/806=0.61.

And, when the indicators are assumed to be 1:1 (e.g., the number of
full-time researchers in Japan and the United States are equal), the
survey results, as ratios of the values in Tables II-1.4 and II-2.1, are

corrected to the upper values in the columns of Table I1-2.2.

For example, the correction for exchange value between Japan and the

United States based on the number of full-time researchers is:

(1,087/184) + (488/806) = 5.91 + 0.61 = 9.76
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Table II-2.2 Sending Ratios that Take Indicators Into Account :
(First of two: assuming that the number of researchers sent
increases in proportion to the size of the basic indicators)

To U.S. To U.K. To - To

France | Germany
Survey results 5.91 2.73 0.96 2.20
Correction due to ratio of 9.76 0.57 0.22 0.75
number of full-time researchers (0.61) (4.83) (4.48) (2.94)
(Note) ‘
Correction due to ratio of 9.87 0.56 0.27 0.96
research outlays (Note) (0.60) (4.87) (3.58) - (2.29)
Correction due to population 11.91 1.27 0.44 1.10
ratio (0.50) (2.15) (2.19) (2.01)
Correction due to nominal GNP 10.58 0.78 0.33 0.96
ratio ‘ (0.56) (3.51) (2.92) (2.92)

Note: Figures for full-time researchers and research outlays include those

for social science fields.
From this result we can say the following:

A) As for the United States, in a simple comparison of the numbers,
Japan has an "excess of sending” that is 5.9 times the number of
researchers sent from the United States

However, when the factors mentioned above that are unique to the United
States are added in, a relative assessment of the state of sending
between Japan and the United States gives the result that Japan sends
10~11 times as many researchers, which is an even broader revision of
the "excess of sending" than the disparity expressed in the simple
comparison,

= Enthusiasm for sending: United States less than Japan

B)"As for the United Kingdom, in a simple comparison of the numbers,

. Japan has an "excess of sending" that is 2.7 times the number of

researchers sent from the United Kingdom ' '

However, when the factors mentioned above that are unique to the United
Kingdom are added in, a relative assessment of the state of sending
between Japan and the United Kingdom gives the result that Japan sends
0.5~1.3 times as many researchers, which numerically revises the
disparity expressed in the simple comparison to a "nearly balanced"
situation." =

+ Enthusiasm for sending: United Kingdom greater than or equal to
Japan
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C) As for France, in a simple comparison of the numbers, Japan has an
"excess of sending" that is 0.96 times the number of researchers sent
from the France

However, when the factors mentioned above that are unique to France are
added in, a relative assessment of the state of sending between Japan
and France gives the result that Japan sends 0.2~0.4 times as many
researchers, which numerically revises the disparity expressed in the
simple comparison toward an "excess of sending" to Japan.

-+ Enthusiasm for sending: France greater than or equal to Japan

D) As for Germany, in a simple comparison of the numbers, Japan has an
"excess of sending" that is 2.2 times the number of researchers sent
from the Germany.

However, when the factors mentioned above that are unique to Germany are
added in, a relative assessment of the state of sending between Japan
and Germany gives the result that Japan sends 0.8~1.1 times as many
researchers, which numerically revises the disparity expressed in the
simple comparison to a "nearly balanced" situation."

-+ Enthusiasm for sending: Germany greater than Japan
Table II-2.3 Sending Ratios That Take Indicators Into Account

(Second of two: assuming that the number of researchers received
increases in proportion to the size of the basic indicators)

To U.S. To U.K. To To

France Germany
Survey results j 5.90 2.73 0.96 2.20
Correction due to ratio of 3.57 13.19 4.30 6.47
number of full-time researchers (1.65) (0.21) (0.22) (0.34)
(Note)
Correction due to ratio of 3.53 13.30 3.43 5.04
research outlays (Note) (1.67) (0.21) (0.28) (0.44)
Correction due to population 2.92 5.86 2.10 4.41
ratio ‘ (2.02) 0.47) (0.46) (0.50)
Correction due to nominal GNP 3.29 9.56 2.80 5.05
ratio (1.79) (0.29) (0.34) (0.44)

Note: Figures for full-time researchers and research outlays include those
for social science fields.

2) Sending ratios that take the indicators above into account (second of
two: assuming that the number of researchers received increases in
proportion to the size of the basic indicators)




The sizes of the indicators above, such as the number of full-time
researchers, are the driving force behind foreign researcher receiving.
That is, assuming that the number of researchers received increases in
proportion to the size of the indicators above, the theoretical values
of the number sent vs. the number received become the values show in
parentheses in Table II-2.3.

And, when the indicators are assumed to be 1:1 (e.g., the number of
full-time researchers in Japan and the United States are equal), the
survey results are corrected to the upper values in the columns of Table
I1-2.3.

From this result we can say the following:

vA) As for the United States, in a simple comparison of the numbers, the
United States has an "excess of receiving" that is 5.9 times the number
of researchers received from Japan.

However, when the factors mentioned above that are unique to the United
States are added in, a relative assessment of the state of Japanese
researchers received in the United States gives the result that the
United States receives 2.9~3.6 times as many researchers, a correction
towards narrowing the disparity expressed in the simple comparison.
Nevertheless, the United States still has an "excess of receiving."

- Efforts toward receiving: United States greater than Japan

B) As for the United Kingdom, in a simple comparison of the numbers, the
United Kingdom has an "excess of receiving" that is 2.7 times the number
of researchers received from Japan.

However, when the factors mentioned above that are unique to the United
Kingdom are added in, a relative assessment of the state of the United
Kingdom’s acceptance of researchers from Japan gives the result that the
United Kingdom receives 5.9~13.3 times as many researchers, a correction
towards a significant broadening of the disparity expressed in the
simple comparison. .

-+ Efforts toward receiving: United Kingdom greater than Japan

C) As for France, in a simple comparison of the numbers, France receives
0.96 times the number of researchers that Japan receives from France,
which is a "nearly balanced" situation.

Hovever, when the factors mentioned above that are unique to France are
‘added in, a relative assessment of the state of France's acceptance of
researchers from Japan gives the result that France receives about 2~4.3
times as many researchers, a correction towards a broadening of the
disparity expressed in the simple comparison.

-+ Efforts toward hosting: France greater than Japan
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D) As for Germahy, in a simple comparison of the numbers, Germany has an
"excess of receiving" that is 2.2 times the number of researchers that
Japan receives from the Germany.

However, when the factors mentioned above that are unique to Germany are
added in, a relative assessment of the state of Germany'’'s acceptance of
researchers from Japan gives the result that Germany receives about
4.4~6.5 times as many researchers, a correction towards a broadening of
the disparity expressed in the simple comparison

- Efforts toward hosting Germany greater than Japan
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III. Current State of Researcher Exchange and Problems

Here we will discuss the current state of researcher exchange in Japanese
firms and the problems that become obstacles in receiving foreign researchers,
The discussion will center around the "Survey of Foreign Researcher Receiving"
(Survey B), which was carried out on 200 companies in Japan, and, as a
" follow-up to that, the interview survey of 11 companies. As we go along, we
will also make comparisons with the survey of Japan-resident foreign
researchers’ experiences doing research in Japan (Survey C) and the survey of
foreign researchers’ perception of Japanese research (United States) (Survey
D).

ITI-1 Host Firms’ Perceptlon of Accepting Foreign Researchers

The results of the questionnaire survey

of 200 large Japanese companies about

the current state of their hosting

foreign researchers and the problems
encountered therein were that 57 (49%) |

of the 116 companies that responded ot '

(58%) had records of hosting foreign | -'-e‘;esf]"g“f
"l;u’fun"l """

cases

researchers (see Figure III-1.1).

Based on the responses from those 57
companies, we will analyze the objec-
tives and problems of accepting foreign

researchers.

Figure III-1.1 Whether or Not
(1) Accepting Foreign Researchers and Companies Receive Foreign
Problems in That Researchers (N = 116)

1) Objectives of accepting foreign researchers (multiple responses
possible)

(a) To advance research activities by accepting researchers with
superior intelligence (73.7%)
(b) To activate the research environment by introducing different ways
of thinking (66.7%)
(¢) To secure personnel (38.6%)
(d) To make an international contribution (35.1%)
- (e) Investment for the future (14.0%)
(f) For mutual exchange with an affiliated firm (12.3%)
(g) To improve the company’s image (8.8%)
(h) To alleviate trade, technology friction (7.0%)
(1) Accepting foreign researchers is not necessary, but it helps to
increase the number of people who understand the company (5.3%)

About 67% of the companies see foreign researchers as necessary for

"contact with different ideas and experience"”; about 35%, "contribution
to the international community"; and more than 74%, "because foreign
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researchers can be immediately effective in their work, without the need
for training." (See Figure III-1.2.)
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Figure III-1.2 Objectives of Hosting Foreign

Researchers

2) Most of the foreign researchers that were ‘accepted were post-—
doctorate-level researchers (32.1%) and doctorate— or master’'s—level
university students (32.1%), followed by 'researchers from private
research institutes (15.5%) and researchers from public research
institutes (7.3%). (See Figure III-1.3.) i

Most of the expenses for the foreign researchers accepted in Japan were
borne by the receiving company (see Figure III-1.4), but examples are
also seen where mainly the United States, the United Kingdom, and France
have set up programs for sending researchers from those countries to
Japan. (See Reference Materials 8.)

Incidentally, most of the foreign researchers hosted in Japan 51gned
two— to three—year employment contracts.
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3) Problems that firms fear in accepting foreign researchers
e Problems related to the research (48.0%)

(a) Matchlng the research field (15.8%)
(b) Treatment of research results (10.0%)

(¢) That the research experience in Japan will not lead to improvements
in the researcher's career (7.0%)

(d) Differences in ways of thinking that will impede the effectiveness
of the research (6.4%)
(e) Lack of research leadership (5.8%)

¢ Problems not related to the research (52.0%)

(a) Problems communicating in English or Japanese (18.2%)
(b) Inconveniences forced wupon foreign researchers because of
differences in customs, culture (10.8%)

(c) The foreign researcher's ability to find employment after returning
home (5.2%)

(d) Cannot sufficiently ensure a good lifestyle for the foreign
researcher because of the high cost of living in Japan (4.8%) ’
(e) Cannot ensure education for the foreign researcher’s children (3.5%)

(See Figure III-1.5)

Percentage of cases ( %)

Problems with research equipment and facilities . ol
Problems with research expenses \

Problems with recruitment channels for
finding foreign researchers

Problems with foreign researcher’s spo 8 abil} y

to find employment in Japan e\ {13 \
Company’s outlays For labor will get too large\

- BRI BN,
Problems with education for forexgn researcher
children 0000 aumcswsseswns

Cannot sufficiently ensure good lifestyle for forngn
researcher because of high cost of living in Japan ‘g,‘;

i, ,,

Problem’s in forelgn researcher’ s ab:.l:.ty to / ///

il H
chers that cannot speak Japanese
find employment after returning homey i

N

3.4

Japanese researchers cannot speak English well enough &
oatel

L

. .'.‘.'.‘.’ ..}

‘Problems with company's research leaders

%
ause of differences in customs,
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Differences in ways of thinking that \ull

impede effectiveness of research esearch results
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lesearch experxence in Japan will not lead to improvements in the
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\\\\ Z o
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Figure III-1.5 Concerns in Accepting Foreign Researchers (N = 57)
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(2) Reasons for Not Accepting Foreign Researchers

The result of investigating the
reasons why 59 companies do not
accept foreign researchers was that
21 companies (35.6%) said that the
time was not ripe yet, and 21 com-
panies (35.6%) said that, in view
of the scale of their research,
there was no need. There were 25
other responses, most of which were
that the research themes the compa-
nies deem necessary are not the
kinds of themes that foreign re-

20

Number ot responses

searchers want. (See Figure III- 2 3 2 .
1.6.) 5 32 o F2 ypd uf
.0, [ - - QLEU oo
s %5 S5 lgem Ts
‘ - T To &TF S¢
(3) Preferred Support Measures from 2 I 5 8%  g5.e o2
the Government, etc. < g $e, g8g Jufm 2%
E D fps i SEER BR,
: ) s & 3o 5% sihy g8 2
The responses to the question about 2 = 258 26 avys fsg B

what kind of government and other Figure III-1.6
support measures are preferred can

be divided into six categories. The

pie chart below shows the order of

the views most frequently

expressed. Incidentally, for those cases where multiple suggestions were given
in a single comment, we counted each suggestion separately.

Reasons for Not Accepting
Foreign Researchers

1) That related to recruiting channels (see Figure III-1.7) (Recruiting
centers, setting up centers for information about researchers and
research themes, formulating standards for assessing the levels of
researchers)

Percentage of cases

(%)

E . ool
nsurin
places %o which researchers can transf

after completion of research in Japan

Mo iti fforts by diplomati \\\d
re recruiting efforts iplomatic an
consular officgs over‘seasy P [,.,.. *Q\\\\

R} o”v'fN\\e

ey . IN
. RS 3
Assessing the levels of researchersiiiry

8.

RS
N rlelelel De VS
RAIAIGCRER

G ' ecruit
Publication of recruiting magazines fo i aE S L A
readers overseas, etc. . \ i

N

HH124, Ot

il Qkﬁﬁit

Centers for information about researchers =2

and research themes = fys
HEE

Figure III-1.7 Support Measures To Ensure Recruiting
Channels (Total of 25 cases)
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2) Promoting better understanding of Japan and Japanese firms (see
Figure III-1.8) (publicity about Japan and Japanese firms, training
facilities and programs for understanding Japan, creation of publicity
videos, etc.)

Pércentage of cases

(%)

Enterprises for supporting _]omt~

international research

Exchange centers and corporate’ :

databases H_.;;E‘S_\}S 8\\\

Measures for promoting better understandmg

of japan (or the policies of the
Ministry of Foreign Affairs) :

Creation of publicity v1deo

irms

G
-§Trazn1ng ‘facilities and programs for
understanding Japan

3 res

533 v

Figure III-1.8 Support Measures for Promoting Better Under-
standing of Japan and Japanese Firms (Total of 26 cases)

3) That relating to the costs of hosting foreign researchers (see Figure
ITII-1.9) (assistance with outlays for researchers’ travel, living
expenses, etc.; simplification of tax treatment, tax exemption measures,
etc.)

Percentage of cases

Selective examinations, scholarships 455

and grants o= Other

mgensatxon for accidents occurrmg 2.0 *—**13 I'**'
. l he worlkp ace 4 1 e
upplementing living and travel expenses
ofpgesearche?s famghea P [0y n Lb

Supplementing researchers’ allowances“

[ESSNR

nting researchers’ travel
\ ] expenses
Supplementing expenses for preparator \§ 2\\
edﬂgatxon g & prep \\\\):.
Simplification of tax treatme;m't“‘tiax
exemption measures

;Supplementmg expenses related to
. A hosting foreign researchers
Supplementing researchers’ living expenses: W

Figure III-1.9 Measures for Assistance With Outlays for Host-
ing Foreign Researchers (Total of 38 cases)

4) Measures for facilitating communication (see Figure III-1.10)
(Japanese-language training facilities, Japanese-language training
programs, budget measures for Japanese-language training, etc.)
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Percentage of cases ( % )
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Budget measures, supplementary funds

Japanese-language training

3443

T

Figure III-1.10 Measures for Facilitating Communication

(Total of 52 cases)

5) Assistance measures relating to foreign researchers’ lifestyles (see
Figure I1I-1.11.) (providing housing for foreign researchers, assistance
with housing expenses, providing facilities for educating the children
of foreign researchers, providing comprehensive local training centers,

etc.)

Percentage of cases

(%)

Drawing uE guide books,
signs in English

Housing information centers

AN
Utilization -of heath-care facilitieeh\\\\\tj-
medical services, etc. 4

Fasnad
Providing comprehensive local training:§
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Figure III-1.11 Assistance Measures Relating to Foreign
' Researchers’ Lifestyles (Total of 37 cases)

6) Assistance measures for facilitating foreign researchers’ entry into

Japan. (See Figure III-1.12.)

(simplification of visa procedures,

speeding up visa screening, simplification of long-term visa screening,
simplification of short-term visa procedures, simplification of visa

extension procedures, etc.)
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Figure III-1.12 Assistance Measures for Facilitating Foreign
Researchers’ Entry Into Japan (Total of 41 cases)




III-2 Survey of Foreign Researchers’ Research Experiences in Japan

The survey of foreign researchers who are now conducting research in the top
100 Japanese companies ranked according to size of R&D investments (Survey A)
netted valid responses from 83 foreign researchers about their research
experiences in Japan.

The purpose of this survey was to investigate the problems, as viewed by
foreign researchers residing in Japan, encountered when foreign researchers
are accepted at Japanese firms.

1. Experiences of Foreign Researchers Residing in Japan

(1) The characteristics of the researchers centered around middle~aged and
young (19.8%) researchers working in private companies whose previous
positions were university professors (12.3%), post—doctorate researchers from
universities and private companies (16.0%), doctorate— course students from
universities (13.6%), or master’s-course students (18.5%). (See Figure
II1-2.1.) As for the age spread, most of the researchers were in their late
twenties or early thirties (61.4%). (See Figure I1I-2.2.)
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s BOT5 8565 T 5555 T8 5 § ¢ experience outside of their home coun-
ZES225EEERE ST T B2 try (35.88) t had d h i
S 8588383228850 3 2 2 ry . , most had done research in
. the United States (34.0%).
Figure III-2.1 Previous Posts of

Researchers (N = 81) 1) In response to the question as

to whether or not the researcher
wants to do research in Japan again after his current research work
ends, 67% of the researchers indicated that they have such a desire.
(See Figure III-2.3.)

For that case, the overwhelming majority of researchers (75.0%) want to
do research in the laboratory of a private company. (See Figure
I1I-2.4.)
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Figure III-2.4 Japanese Research
2) Almost all of the foreign re— Organizations Where Researchers
searchers residing in Japan (97.6%) Want To Do Research Again (N = 56)
have an interest in Japan. (See : B
Figure III-2.5.) Many showed an interest in Japanese high technology
(70.4%) and in the R&D structures of Japanese companies. (See Figure
II1-2.6.)
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; ‘ Figure III-2.6 Interest in Japan
2. Perception of the Level of Research in (N = 81)

Japan

(1) In response to the question about the how the researcher views the level
of research in Japan in his own field, many researchers who see Japan's
research as being at a high level are working in the fields of electrical
machinery (31.1%), automobiles and other transport machinery (17.7%),
construction (17.7%), and iron and steel (15.5%). Conversely, the few
researchers who do not view Japan's research as being at a high level are
working in the fields of chemical engineering (2.2%), metal products (2.2%),
and mechanical engineering (4.4%). (See Figure II1I-2.7). -
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(2) When we examined the average
views of foreign researchers,
37.3% see the United States as
having the highest 1level of
research, and Japan as having
the second highest 1level of
research,

Transport
machinery

Percentage of cased 94 )

s, Construction

T

12.7

Incidentally, 22.6% see Japan as

having the highest 1level

of ?

research. (See Figure III-2.8.)
Electrical

t
(3) In response to the question o7

about whether or not the re-
searcher agrees with the state-
ment that "Japan enjoys a free
ride in basic research," only 18
of the 83 researchers affirmed
that view, while 42 researchers,
corresponding to half, indicated
the view that "it depends on the
area of the research."

On the other hand, only 3.6% of the re-
searchers see that criticism as something

that "has only an emotional appeal." (See
Figure III-2.9.)

3. Problems Encountered While Doing
Research In Japan

(1) Problems foreign researchers said

that they encountered while 1living and

doing research in Japan (see Figure III-
2.10):
e Not related to the research

a) Problems communicating in

- Japanese (15.4%)

b)
c)
d)

e Related to the research

atelelele
pteare
w
—
.
[

 Iron & steel

Mechanical

h al  Metal
engineering products

Figure III-2.7 Industries of Researchers Who

Rank Japan’s R&D Level as Highest or
Second-Highest (N = 45)
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]
g
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Figure III-2.8 Ranking of Japanese
. R& (Regardless of field)

The high cost of living in Japan (15.3%)
Ability to find employment after returning home (12.1%)
Inconveniences due to differences in customs and culture (8.9%)

e) Lack of competent research leaders in Japan (8.4%)
f) Research experience gained in Japan may not necessarily lead to an

improvement in the researcher'’s

career (7.1%)

g) Inadequate research facilities and equipment (6.5%)
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Figure III-2.10 Problems Foreign Researchers Encountered While
Living and Doing Research in Japan (N = 75)
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(2) Many of the researchers expressed concern about being able to find
employment after returning from Japan to their home country. One factor in
that is thought to be that many of the respondees were post-doctorate- or
master’s—~level students.

(3) : Incidentally, at a meeting of the " Japan-U.S. Scientific Cooperation
Agreement Fourth Joint Working Committee," the main impediment was said to be
"the differences in language and culture," and it was confirmed that there are
no other hidden barriers in America'’s access to Japan.

(Note) According to the examples given by the AIST Electrotechnical Laborato-—
ry, "communicating in the Japanese language" has not been a big problem for
foreign researchers. Rather, the foreign researchers at the laboratory attempt
to learn and speak Japanese, and the Japanese researchers try to practice
using English.

III-3 Interview Survey of Japanese Firms

From the 116 companies that provided valid responses to the "Survey of Views
on Accepting Foreign Researchers," we selected 11 of the companies that are
the most active in accepting foreign researchers and interviewed them
individually. Table III-3.1 gives a summary of those interviews.

1. Summary of Results of Interview Survey

(1) There were very few cases where foreign researchers were accepted as
one~year-long visiting researchers under "exclusive" programs for hosting
foreign researchers. We only came across some high- ranking firms in
electrical machinery, electronics, and other industries in Japan that
predominantly deal with foreign countries. (See Reference Materials 7.)

According to the NEDO "Survey to Gather Information on Researcher Exchange
Systems Relating to International Research Exchange" that was carried out in
FY90, of the 120 valid responses (a recovery rate of 28%) 65 organizations, or
54%, are firms that have some sort of research exchange system, even if an
"exclusive" system is not in place. (See Reference Materials 6.)

(2) However, as seen in the results of these current surveys, in many firms
talented foreign researchers are often employed because they are immediately
effective in their work and do not require training. There are many cases
where the foreign researchers sign two- to three-year-long contracts.

In those situations the foreign researchers tend to receive more favorable
treatment in terms of their posts, housing benefits, ete., than Japanese
researchers.

(3) Hosting foreign researchers is viewed by both the foreign researchers and
the receiving firms as having merit.

In particular, the foreign researchers accepted by electrical machinery and
electronics makers tend to be confident that their research experience in
Japan will lead to improvements in their careers as researchers.
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