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TECHNOLOGY REVIEW - Aug/Sept 1984

Bridging the U.S.-Nippon

Technology Gap

r I Yhe dispatches indicate that it is
a great success: the first round
of interns working and study-

ing in Japanese university and in-
dustrial research laboratories under
the M.I.T.-Japan Science and Tech-
nology Program are coming to ap-
preciate and impress their hosts.

The interns, six M.I.T. graduates
now completing their first 12
months in Japan, are unique, ac-
cording to D. Eleanor Westney.
Westney is assistant professor of in-
ternational management in the
Sloan School and acting director of
the M.I.T.-Japan S & T Program. She
says that the interns are the van-
guard of the only co-ordinated U.S.
program to nurture the human skills
needed to keep abreast of develop-
ments in Japanese science and tech-
nology which underlie that
country’s much-touted business
success.

The M.L.T. program aims to boost
two-way communication between
the U.S. and Japan by building a
cadre of technologically skilled
professionals with language train-
ing, cultural understanding and re-
search experience in Japan, Westney
says. The fact that the interns have
been doing excellent work, and that

there are more opportunities open-
ing up in Japanese universities and
industries than there are available
interns, can only help to ensure a
long run for the fledgling enterprise.

While Professor Richard J. Sam-
uels, Ph.D.’80, founder of the pro-
gram, is finishing up a year
conducting research in Japan and
monitoring the first interns, West-
ney and her administrative assistant
Alice Peattie are busy preparing a
second group to go soon and re-
cruiting a group of future interns
who have the special personality
and commitment to fit them for Ja-
pan'’s reserved, formal culture.

In the years preceding the intern-
ship, these students must acquire a
comfortable facility in Japanese lan-
guage and culture and enough tech-
nical experience to make them
welcome in research settings.

Tapping Visitors’ Knowledge

There are no courses in Japanese at
M.L.T., so students either struggle
in the heavily literary program at
Harvard or find summer language
training elsewhere. The cultural fa-
miliarization is taken care of in
weekly seminars at M.1.T. on the

A New Program Puts ML.I.T.
Students in Japan to Work and Learn




practical aspects of living and work-
ing in Japan. Seminar leaders in-
clude Westney, Peattie, and
Japanese members of the M.LT.
community, among them the 150 vis-
iting scientists and engineers typi-
cally in Cambridge at any given
time. (Professor Westney has spent
nearly three years in Japan, the first
vear as hostess at the Canadian gov-
ernment pavilion at Expo '70 in
Osaka, and Peattie lived for nine
vears in Japan while her husband
was on a diplomatic posting there.)

Interns in the M.1.T.-Japan S & T
Program need courage, too. For in
many respects the vear in Japan is a
year out of the professional main-
stream. Westney observes that
women students seem more willing
to take that risk than men, yet it is
the women who experience the
greatest cultural pressures when
they move to Japan.

The problem is that many Japa-
nese women, if they work outside
the home at all, are considered
““office flowers,”
with exquisite grooming and attire.
Not men and certainly not office
flowers, ““foreign women from
M.LT. form a curious third species,”
Westney says.

a title they earn

Patricia Cullen, '82, who is intern-
ing as a researcher in the Hitachi
Central Laboratory in Tokyo, is “a
test case,’” she writes. "My supe-
riors have made it clear that [ am
different than the Japanese women,
and they want to see how an Amer-
ican woman scientist works and be-
haves.”

‘Cullen is providing ample an-
swers to their question. Working
with state-of-the-art molecular beam
equipment to grow nickel disilicide
semiconducting layers on silicon,
she had her name on two papers
presented at a Japanese applied
physics conference in April, and she
expected to give a paper to an in-
ternational group this summer.

“They expect a very high level of
work out of me, higher than normal
for a new employee, because I am
here just for a year,” Cullen wrote
to Alice Peattie. Samuels reports
from Japan that Hitachi is very en-
thusiastic about Cullen’s work and
wants other M.1.T. interns.

“A Banana in a Coal Scuttle”

Tanya Sienko, ‘82, is also winning
high praise from her Japanese men-
tors, Samuels reports. She originally

Japan’s postage stammps reflect
the integration of traditional
culture and modern technology
that is a vital lesson for stu-
dents in the M.L.T.-Japan Sci-
ence and Technology Program.
As a guest at his. professor’s
maiko-geisha club (photo be-
low), Peter Poole, who com-
pletes a year in Japan this sum-
mer, demonstrates one aspect of
this important lesson.

enrolled in a nondegree program in
electrical engineering at Tokvo Uni-
versity. Sienko survived the infa-
mous Japanese ‘‘examination
hell”—with the help of Goldstein’s
Classical Mechanics—and was admit-
ted to the master’s program at To-
kyo, the country’s top national
university. It is an extraordinary
achievement for a Western student.

“Learn Japanese,”” is Sienko’s
terse advice for would-be M.I1.T.-Ja-
pan interns. “No matter how much
you think the Japanese know Eng-
lish, you will find that it is invariably
less than you think.” Sienko lives
with a Japanese family and speaks
Japanese all the time.

She reports that women are al-
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“If you stand around looking lost and helpless
enough, someone will volunteer some help.”

lowed a little more freedom if they
are students, so long as they abide
by the subtle codes that govern stu-
dent group activities. ““Remember
that you are conspicuous—a banana
in a coal scuttle,” she cautions.
Among Sienko’s frustrations in
daily life in Japan: colleagues who
never understand your jokes; build-
ings with no insulation or central
heat; spending the entire winter
with a cold; beverages limited to
beer, sake, orange soda, or tea; and
routinely being lost on the trains.

On the other hand, Sienko has
plenty of rewards, too. She has won
a very generous Monbusho Schol-
arship from the Japanese govern-
ment. Her research group really
appreciates her determination to
hang out with them, and to resist
the temptation to gravitate to other
gaijin (foreigners). She can buy al-
most all her favorite American prod-
ucts and brands—they’re just
expensive. And about the trains: “If
you stand around looking lost and
helpless enough, someone will vol-
unteer some help.”

Sienko also reports a great selec-
tion of books in English, even sci-
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ence fiction, a not-inconsequential
bit of information for someone con-
templating an entire year of culture
upheaval,

Bring Your Motorcycle License

Peter Poole, who interrupted his
graduate studies in the M.1.T. Tech-
nology and Policy Program to join
in a new program for international
graduate engineers at Kyoto Uni-
versity, describes with enthusiasm
his experience as a civil engineering
student there—almost an “indus-
trial travelogue,” he says. There are
frequent trips to observe the billion-
dollar cvil projects that abound in
the Kyoto area.

Poole is discovering the differ-
ences in learning style—the small
amount of interdepartmental inter-
action, the “groupiness” of Japa-
nese graduate students, and the dis-
tance and formality that characterize
the relations between faculty and
students.

As a result of the latter, Poole in-
teracts primarily with the associate
professor and research associates.
But he finds appearances can be de-

ceiving: his advisor, by virtue of his
stature as a full professor and the
government position that is inher-
ent in professorships at national
universities in Japan, can optimize
Poole’s research environment sim-
ply by introducing him in the right
places.

Though Poole describes the Shu-
gakuin International House at Koyto
University as ““unsurpassed in Ja-
pan,” it’s cold in the winter and re-
portedly hot and muggy in the
summer. But he writes of the “ex-
hilarating . . . freedom: of traveling
by motorbike and hiking, free from
crowds, trains, and buses.” He rec-
ommends that interns bring motor-
cycle licenses, hiking boots, and
sleeping bags.

Two goals are now at the top of
Eleanor Westney’s agenda: placing
the first group of former interns in
American jobs where their grasp of
Japanese technology can be made to
count, and raising additional tund-
ing to support special language
training and to help Japanese uni-
versities and industries meet the
costs of bringing highly qualified in-
terns into their laboratories.—5.L [J
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North Carolina State University

North Carolina Japan Center

{919) 737-3450 October 8, 1984 Box 8112
Raleigh, N.C. 27695-8112

Mr. Richard Levine

Deputy Director for International
Economic Affairs

National Security Council

Washington, DC 20506

Dear Mr. Levine:

I recently learned from Mr. Arthur Corte in the Department
of State (Office of Advanced Technology) that you have
recently expressed an interest in the issue of Japanese
scientific and technical information (JSTI)}--more
specifically, the issue of Japanese language capability
among American scientists and engineers.

The North Carolina Japan Center has one of the few
university programs in the country addressing the need
for more Japan-related expertise among students of
engineering and the sciences.

I have enclosed some information on our programs, including
a copy of my testimony to the House Subcommittee on Science,
Research and Technology earlier this year. I hope you find
this material of interest.

If you have any further questions relating to our activities

in JSTI, please do not hesitate to call me.

Sincerely yours

o (M

Samuel Coleman, Ph.D.
Associate Director for Research
and Program Development

SC/soc

Enclosures

North Carolina State University is North Carolina’s original land-grant institution
and is a constituent institution of The University of North Carolina.



Programs in Applied Japamese Studies:

The North Carolina Japan Center
and Its University-Industry Connections

Paper prepared for presentation at

the Third U.S.-Japan Seminar on Science Policy,
East-West Center, Homolulu, Hawaiil

February 19-23, 1984

Samuel X. Coleman, Ph.D.
" Assoclate Director for Research and
Program Development
North Carolina .Japan Center
North Carolina State University
Raleigh, NC, U.S.A. 27695



I. Problems and Challenges

Trends in technical and scientific 4communication between
Japan and thé United States point to a growing need for knowledge
of Japan's language and social organization among American
speclalists 1in science and technology. Contrary to prevailing
assumptions, the American scientific community 1s not indifferent
to Jgpanese research activity. Science and engineering faculty
in wuniversities 1in the United States are aware ;f Japanese
contributions to scientific and technological knowledge and
regard Japanese colleagues' research with interest. A 1982 sur-
vey that I conducted at North Carolina State University found
faculty across a wide spectrum of scientific fields holding a
very high rggard for Japanese colleagues' research, and wanting
more channels for collaborating with them. (Pleasg see the
appendix for a brief description of relevant results.) Granted,
a sample of one university hardly provides a complete picture of
ﬁnivefaity facuity attitudes natiopwide, but North Carolina State
is typical enough of large land grant universities to merit
serlous consideration of the survey results. In addition, some
Uniged States university‘based specialists have published evalua-
tions of Japanese advances in their fields that call for a more
serious regard for Japanese accomplishments and potentials.
(See, "for example, Kenney and Bowen 1983; National Research
Council 1982.)

Accordingly, there 18 a growing interest in the United

States in .Japanese scientific and technical information (JSTI). A



recent conference organized by MIT's Japan Science and.Technology
Program, ;po;sored by the U.S. Department of State, devoted
itself to examining the importance and availability of JSTI.
Among its conclusions were that, ‘although American science and
technology could benefit considerably from greater availability
of printed information in the sciences from Japan, only a small
fraction 1is currently available, and efforts to obtain it are
plecemeal and uncoordinated (Gillmor énd Samuels 1983).

The greatest obstacle to increased availability and use of
JSTI 1is, of course, the Japanese language itself. There has been
conjecture that (Japanese technical specialists do not publish
more 1in Europeaﬁ languages because they are more dintent wupon

contributing to their own organizations than seeking intermation-

al recognition, and that only a concerted effort to "intermation-

alize’ research results will avert the danger of 1international

frictions (Takayama 1981). Although Japan's volume of English
language reporting of research results may indeed become an 1issue

in U.S.-Japan tensions over techmology transfer, it would be
unreasonable~-as the MIT conference participants agreed--to ex-
pect the Japanese to ﬁubiish primarily in English: the Japanese
experience as much difficulty in preparing manuscripts for publi-
cation . iﬁ' English as Americans do 1n translating Japanese
articles; moreover, the primary audience for such communication
is, uqderstandably, other Japanese sclentists, and an effort to
convert all of these writings into English would slow the flow of
scientific communication both within and without (Gillmor and

Samuels 1983:163). In addition, Japan is galning a greater



degree of independence in world political affairs, which could in
turn prompt less of & sense of obligation to make some forms of
information available in English.

A critigal factor, then, in future scientific and technolog-
ical communication between our two countries, will be the Ameri-
can sclentific community's ability to assimilate 1nformatioq in
Japanese-—oral as well as written, for a considerable portion of
information transfer takes place in face-to-face encounters, and
such personal contacts will probably play anm increasingly 1impor-
tant role. The conclusion of the MIT conference on JSTI states

the case well:

« +« «a major element in any long~term solution to the
problems encountered 1n acquiring and wutilizing JSTI 1is
investment in programs to produce technically-trained people
with a command of the Japanese language. For the vast
majority of Americans . . . Japan remains a "black box."
This situation will not improve much until reasonable
numbers of scientific and technical personnel are available
who can peer into the "box" and facilitate a more balanced
exchange of STI (Gillmor and Samuels 1983: 164; see also
Cooper and Jones 1983: 43).

Despite the 1mp6rtance of Japanese language knowlédge to the
American scilentific comﬁunity, we have yet to marshall our
resources to promote Japanese language study among our younger
sclentists currently receiving their education. We need to facil-
itate Japanese language study among science students, articulate
and advef?ise the new career opportun;ties for those who Thave
Japanese‘ expertise, and provide incentives for students who.add
Japanege language study to their already demanding curriculum.
Currently, s8cience students with an interest and ability 1in

Japanese do not get sufficient encouragement. Take, for example,

the case of the senior mgjoring in physics at the University of



Michigan who, despite an A- average in .Japanese and an overall
grade point average of B, has declided to discontinue 1language
study because “Japanese study requires a lot of time and the
rewards jusg don't seem to justify the work." (This example
comes - from a three-university study in progress by Prof. Hiroko
Kataoka, Language Coordinator for the North Carolina Japan Cen-
ter. ‘Her Universify of Michigan sample of 90 JTapanese language
students has only 7 majors in the sciences.)

The current orientation of university administrators and
Japan specialists hinders their ability to help produce a new
generation of scientists with Japan expertise or to play a facil-
itating role for American scientists who are eager to learn more
about developments in Japan. University administrators tend to
classify all’"interna;ional" activities as acts of American good
will (in which information only flows out from the U.S. source),
or as efforts toward such abstract goals as mutual understanding
or a well-rounded education for their students. ' One indication
of this approach 1s in student exchange.programs; American admin-
istrators overl&ok the benefits of 1information 1in-flow and
network—-building from foreign students who come from Japan and
other OECD countries (see, for example, Goodwin and Nacht 1983).

Contributors to a 1982 speéial edition of Engineering Education

on international education programs failed--to the editor's
dismay——to include any érticles concerning projects 1involving
other industrialized countries (Bugliarello 1982: 266).

Academic Japan speclialists as well have not recognized the
need for programs to aid the American scilentific community. The

only professional association for Japanologists 1in academia, the

10



Association for Aéian Studies, has not evidenced any interest in
a;tivitiés to assist the scilientific community. (A panel propdsal
on the subject for the 1984 national meeting was rejecied.) A
dramatic 1increase 1in Japan-related courses 1n graduate-level
professional programs has been taking place 1in <colleges and
universities; they represent mostly heightened 1interest 1in
Japanese business management practices, however, and academnic

Japanologists view the trend skeptically as a "fad" (Japan

Foundation/Social Science Research Council 1983: 4-5).

II. Solutions and Potentials

The organizational structures generated to support
university-industry cooperation 1n the United States could be
very useful for‘impro§1ng,Japan—:elated knowledge in the American
sclentific community as well. U.S. universities.are playing an
ever greater part in supporting technological innovation through
l1inks with industry in research and education (Natiomal Science

Board 1982; U.S. Government, General Accounting Office 1983).

The following factors appear important to successful
university-industry coliaboration (see the 1983 U.S. Government
GAO report): conmmitment on the part of university administrators
and faculty to allocate a portion of university research and
expertise toward industrial needs; strong leadership enjoying the
respect of both academic and industrial communities; sustained
sburces of funding; and--in the case of research parks--a measure

of luck (circumstantial factors beyond administrative control).
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These 1ngred1ente are evidenced in North Carolina's Research
Triangle andvin the industry-related programs of North Carolina
State University, the most active wunivergity partner with
Triangle research firms and agencies. The Research Triangle 1is a
three-cornered area 1in central North Carolina bounded by Duke
University in the city of Durham to the northwest, the University
of North Carolina at Chapel Hill to the west, and North Carolina
State University 1in Raleigh, the state's capital, to the
southeast. In its center is the Research Triangle Park, a 5,800~
acre tract currently containing some 45 research-oriented firms
and agencies with a workforce of about 20,000. One measure of
the park's success 1s the economic development it represents; 1its
buildings are worth over a billion dollars, and new 1investments
totaling over $100 million are either completed or are in the
working stages.

The park originated in the late 1950'3,' when a group of
North Carolina <citizens acquired the land that constitutes the
park and endowed the Research Triangle Foundation with 1it. (The
Foundation, a non-profit organization, manages the park.) the
concept received the cooperation and encouragement of ‘the state's
government ; like the citizen's group, the then Governor, Luther
Hodges, 'qas concerned about out-migration of the state's
university graduates, and recognized knowledge-intensive industry
as the most ~promising course for the state's economic
development. Through the state government, the three major
eniversities‘ in the area participated in the ©planning of the

park. Together, they formed the Research Triangle Institute,



under joint ownership but separate management. The Institute,
together with the Chemstrand Research Center, became the park's
first residents in 1960. The dramatic growth of the park only
bégan gsome five &ears later, however, when IBM designated the
place for its development and manufacture of communications
equipment and the U.S. Environmental Protection Agency announced
its plans for placing its Environmental Research Center in the
park.

The park's history reflects the ability and the perspicacity
of the state government. Note also that the universities were
oriented from the very beginning to responding to industry needs
and interests. The sizeable land investment in a strategic area
had created a solid base for subsequent growth. Luck played a
part in the natural amenities of the region, which enjoys a mild
climate and scenic variety--important "quality of life” factors.
One might also assign to luck the contiguity of three prominent
universities.

For North Carolina State University in particular,
resppnsiveness ta industry needs antedated the Research Triangle
Park: 1t was a condition of the univeréity's creation. The
university was founded in 1887 under the terms of the Morrill Act
of 1862,' the federal government's first effort to foster
university~industry cooperation. The law authorized creation of
land-grant colleges to provide‘an academic base 1In agriculture
and the "mechagnic arts.”

.NCSU' has taken the model of agricultural extemsion--the
United States' oldest recognized system for transferring

technology from wuniversity to industry--and has modified and
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elaborated on the ;heme in non-agricultural industries. These
non-agricultural programs have stature and scale in the
university that approach its agricultural extension. The Schools
of Textliles, Engineering, and Forest Resources have particularly
strong links with the research and educatlional activities of the
university. The educational activities of these programs include
short courses in company workshops, packaged courses for
continuing education in engineering, and videotaped and televised
courses. The constituencies served by these programs are
generally well—organiéed' politically, which helps assure
continued state support (U.S. General Accounting Office 1983).

NCSU's 1interactionm with the Research Triangle Park has
mosfly taken the form of education and consulting. The number of
cooperative research projects involving area industries, such as
the Center for Communications and Signal Processing, has also
grown 1in recent years, however. In addition to information
transfer, one of the primary benefits to NCSU im its relationship
with the Research Triangle Park has been the teaching talent
avallable to the university from area industries' speclalists; in
1983, some 220 specialists held adjunct positions in the
universities.

The North Carolina Japan Center at North Carolina State
University hés created and promoted its Japan-related activities
in science and technology by linking up with the wuniversity's
industry;related programs. The Japan Center was established in
1980 at NCSU by Governor James B. Hunt, with $140,000 from the

State legislature and significaﬁt additional funding from the

-
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university. The state's creation of a Japan Center represents
part of a series of investments designed to foster cooperation
among 1industry, wuniversities and the state's government 1in
developing thé.state's économy. Contemporary developments with
the same obective include the Microelectronics Center of North
Cafolina and‘the North Carolina Biotechnology Center. The . Japan
Center was esgstablished primarily to make the state more
attractive to Japanese capital, but it was given a broad mandate
to conduct Japan-related activities for the benefit of the state.
Its location at North Carolina State University reflected the
planners' desire to draw upon and complement the wuniversity's
greatest strengths: scignce, technology and public service.

Under the Center's first formal program, the Faculty Fellows
Program, some 30 faculty members and professionmal staff were
trained 1n elementary Japanese and provided a four-month period
in JTapan for professional activities. Ten of the Fellows are
scientists and engineers, and another four are specilalists 1n
library service or teievised educational production.

The Japanese language program at NCSU, the largest in the
southeastern United States, i1s noteworthy 1n its student
composition; over half of the regularly enrolled graduate and
undergraduate students taking Japanese are majoring 1in the
natural and. applied sciences, and they are our best 1language
students. This representation of the sciences in a Jdapanese
1anguagea program results partly from a language program that 1is
more accessible to such students because fhe number of weekly

class hours 1s less than that of the typical Japanese language
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programe. It also represents active promotion beyond the
traditional tafget population of students in the humanities.

Most of the Center's programs have grown along the lines of
univeréity extenslon and public service programs. The Center has
been providing a teﬁ—week on-site language and culture course to
IBM's quality assurance staff, who travel to .Japan frequently.
The course enables the traveler to Japan to interact with Japa-
nese colleagues with more self-confidence and fewer misunder-
standings, and to be more independent when mnegotiating ©basic
traveling ta;ks in Japan. The Center 1is also preparing a pack-
aged course with the same objectives for the continuing educa-
tion of Dbusinesspeople. Another Center project adapts some
unothodox but highly effective televised education methods from
an extension program; through one of the Fellows, an innovator
in videotaped educational productions for the School of Textiles
(Teacher Oriented Televised Education), we have devised a well=-
structured course 1in Japanese with qualified supervision for
small and geographically dispersed groups of students.

Clearinghouse activity relating to scientific and technical
publications from Japan takes place through the university's
Technical Information Center. Its director, another Center
Fellow, has catalogued over 400 technical periodicals from .Japan
in the .libfary's col;ection, 213 of them current. The Japan
Center has also provided i1vnformation onm technical translating
servicesu to university faculty and to dindustry, as well as
travel-related 1information for those who go to Japan in the
course of their professional work.

10



One other Japan Center contribution to improving scientific
and technical—communication between Japan and the United States
resides 1in anothef adaptation of an existing NCSU progranm,
Cooperative .Education. Under the program, students alternate
periods of supervised employment with their classroom courses.
There are approximately 500 engineering students currently
involved 1in the program. In the Japan Center version, students
who' have career goals that could benefit from Japan expertise,
particularly students in technical and scientific majors, become
eligible 1f they have demonstrated superlor performance in the
study of the Japanesellahguage as well as maturity and solid
achievement 1in their <fields of specialization. Successful
candidates spend a ‘three-to four-month period as 1interns at
cooperating firms 1in Japan, including affiliates and subsidiaries
of U.S.-based companies. The program has just begun with two
students who were accepted by Japan IBM's Fujisawa Development
Laboratory to work 1in their respective fields of electrical
engineering and computer scilence. This program will probably
remain small for a good while to come because we are adhering to
a stringent set of selection criteria, but 1t should nevertheless
help encourage Japanese language study amomg our students in the
natural and. applied sciences.

These cénfluences between Japan Center programs and existing
university structures are extremely recent; the 1ssue of
activitiés involving Japan, as of 1980, had been entirely new to
North Carolina State University. Up until thewn, there was no
Japanese language offering, save for a self-instructional program

11
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involving one or two students. There had been (and still is) no
East Asian studies program. Japan did previously enter university
history: the first foreign graduate was Japanese (an 1898
Bachelor of Science degree in Engineering); énd the university's
Provost from 1962 to 1974, Harry C. Kelly, had had a
distinguished postwar career of cooperation with the Japanese
scientific community. Unfortunately, however{ neither of these
individual connections had any programmatic results. (NCSU's
lack of Lnstitutional connections with Japan makes the results of
the faculty survey summarized in the Appendix more noteworthy.)

| Adding the Japauese dimension to university activities has
necessitated knowledge and skills that overlap with those of
academic Japanology”but are intrinsically action-oriented. What
does one teach an engineer in industry who has just been assigned
to Japan? How does one apply knowledge of Japanese social
organization to the structuring of <collaborative research
projects? How can Japanese language education best be structured
for the demanding curriculum of a physics major? These are a
samble df the quesfions that involve Japan expertise.

The Japan Center 1s not wunique in addressing such
challenges. The MIT-Japan Science and Technology Program is a
kindred orggnization in gbals and, 1n some cases, a leader in
approaches. New York University has beeﬁ plaoning a program that
will encourage .Japanese language study among computer sclence
majors, and Ohio State University is investigating a number of

possibilities  for Japan—-related programs in science and

12

\8



technology. All of wus share the task of putting our Japan-
related knowledge to the service of the scientific and
engineering community.

Despite the increasing call for the practical use of .Japan-
related knowledge within the university, there has yet to emerge
such a subdiscipline among .Japanologists. It 1s easy to imagine
such a specialization; just as, years ago, anthropologists
created Applied Anthropology to promote the use of
anthropological concepts iIn structuring, anmalyzing and evaluating
gsoclial programs, the current needs -of the American scilentific and
industrial sector call for Applied Japan Studies. If the reader
will forgive a homely amalogy, soclal scientists have long been
aided 1n their statistical analyses of 1large data sets by
packaged programs created specifically for theilr use by computer
specialists. Similarly, scilentists 1in academia and 1iodustry
could Dbenefit from a distillation of Japan expertise that 1is
formulated with their needs in mind, givem the limitations of
time and energy that prevent these people from becoming full-
blown Japan specialists in their own right.

Universities with extensive industrial cooperation provide
the best context for applied Japanmology, mnot only because demand
is greatestlghere, but because-—perhaps more 1mportantly--such
schools encourage practical applications and public service as
legitimate 1intellectual endeavors. Moreover, America's Dbest
"examples of university—-industry cooperétion may eventually

provide a new locus for expanded joint U.S.-Japam high-technology

13
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projects in which the private sectors of ©both countries
can participate extensively. Their success, in turn, will
require a new‘generation of American scientists and engineers
witﬁ a working knoﬁledge of Japanese language and society. It is
the university with an applied .Japanese studies orientationm that

will produce these experts.
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Appendix

NCSU Faculty Survey Summary

Date of Survey: November, 1982
Location: North Carolina State University, Raleigh,
North Carolina, U.S.A.
Population: 1,384 Rawk Faculty (lecturers, tenured
faculty, and tenure-track appointments)

- Responses: 819

Return Rate: ‘59 percent

Major Findings: 23 percent of the sample reported some form

. of current professional involvement with

Japanese colleagues.

Over a third of the sample indicated that
they were 1interested in developments in their -
field 1in Japan but lacked the channels for
making use of them.

30 percent of the sample gave anm "excellent"”
rating to Japanese 'research in their field.
0f the nine schools within NCSU:Mthe six
science and engineering schools registered
the highest evaluation of Japanese colleagues'
research. The mean evaluation, where 4.0 =
"Excellent,” was as follows:

No. of No. of
Mean Question Survey
School Ranking Respondents Respondents
Engineering 3.68 59 73
Physical & Mathematical 3.59 91 123
Sciences
Textiles : 3.59 22 28
Veterinary Medicine 3.55 33 | 45
Forest Resources ' 3.48 21 39
Agriculture & Life Sciences 3.47 . 169 264

Variation among departments was considerable. Copies of the full

survey report are available on request to the North Carolina
Japan Center.
a

The other three schools are Design, Education, and Humanities
& Social Sciences.
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Testimony of Samuel Coleman, Ph.D.
Associate Director for Research and Program Development

North Carolina Japan Center
North Carolina State University
March 7, 1984

Subcommittee on
Science, Research and Technology

I am honored and gratified by the invitation to testify
that this subcommittee of the Committee on Science and Tech-
nology has extended to me. I wish to commend the Committee
‘for its efforts to raise public awareness of our country's
need for organizational mechanisms that can make Japanese
scientific and technical information (JSTI) available.

After introducing the North Carolina Japan Center and
my role there, I would like to briefly describe our JSTI-related
needs and then propose some programmatic measures that should
help meet the objectives of this subcommittee.

The Japan Center was established at North Carolina State
University in 1980 as part of a series of investments designed
to foster cooperation among industry, universities, and the
state's government in developing the North Carolina economy.
Other recent state-sponsored developments with the same objec-
tive include the Microelectronics Center of North Carolina and
the North Carolina Biotechnology Center. The Japan Center was
established primarily to make the state more attractive to
Japanese investment, but it was given a broad mandate to conduct
Japan-related activities for the benefit of the state. Its
location at North Carolina State University, a land-grant insti-
tution, reflects the planners' desire to draw upon and complement
the univegsity's greatest strengths: science, technology, and
public service through extension activities.

North Carolina State University, with Duke University
and the University of North Carolina at Chapel Hill, forms the

"Research Triangle" area of North Carolina. NCSU is the most

M



active university @artner with companies located in the Re-
search Triangle Park, a 6,000-acre tract in the center of the
triangle that contains some 45 research-oriented firms and
agencies with a workforce of about 20,000.

Since mid-1982, when I joined the Japan Center, I have
been organizing and administering academic programs that relate
in large -part to scientific, technical and commercial activities
that involve Japan. I am a Japan specialist by training, with
a‘Ph.D. in Anthropology and an East Asian Institute Certificate,
both from Columbia University. I earned them with the indispen-
sable help of three years of National Defense Foreign Language
fellowships. N

The Center has emphasized Japanese languagde learning since
its.very inception; the first academic post filled was that of
language instructor, and the first major program involved Jap-
~anese language instruction and a semester in Japan for a-hand-
picked group of NCSU faculty members from a variety of disciplines.
Of 30 faculty who have benefited from the program, 10 are in
scientific or eﬁgineering.fields. As of fall, 1983, there
were 72 students enrolled in our Japanese language classes,
making ours the largest Japanese language program in the South-
eastern United Statee. What makes our language program traly
unique, however, is the composition of these classes: about
two thirds of our regularly enrolled studehts are majoring in
the sciences and engineering. .

The Japan Center has'just'begun a program which places
engineering énd science students in internships in Japanese
firms for one semester. One graduate student in Electrical
and Computer Engineering and a recent graduate in Computer
Science (both natives of North Carolina) are currently working
at Japan IBM's’Fujisawa Development Laboratories. The Center
has elso been providing a ten-week Japanese language and culture

orientation for engineers at the IBM facility in the Triangle.



In addition, . the Japan Center acts as a clearinghousé for in-
formation relating to translating and interpreting, academic
exchanges, and Japanese business practices.

One problem that the Japan Center has not encountered
is an indifference among our faculty to the accomplishments

of‘their Japanese colleagues. In a 1982 survey of our faculty
. (819;responses,‘a return rate of 59 percent), Japanese research
received excellent evaluations, not only in seven of the eight
departments coﬁprising our School of Engineering, but in a
wide variety of departments in other scientific and technical
schools as well, ‘including botany, biochemistry, plant pathology,
textile chemistry, @arine,.earth and atmospheric sciences, and
microbiology.

Our faculty in the sciences and engineering--particularly
those who have entered our language program--also support our
efforts to provide Japanese language training to their students.
We agree with the conclusion of the January 1983 M.I.T. workshbp
on JSTI that a long-term solution to our information needs
must involve the creation of a new generation of scientific
and technical specialigts with Japanese language expertise
(Gillmor and Samuels' March 1983 report, Japanese Scientific

and Technical Information in the United States, reproduced by
NTIS) .

There are several sound reasons to advocate Japanese
language training for future engineers and scientists. Japahese
and American corporations are relyiné less and less on the
traditional cbntractual forms of technology transfer, patents
and. licenses, and are opting instead for nontraditional arrange-
ments such as information exchanges and visitation rights.

(This trend results in large part from the complexity of the

technologies involved and the difficulty of pricing them.)

In
order to

participate in these new arrangements on an equal
footing, our companies need technical specialists with a good



command of the Japénese language. Since an ever larger part
of information transfer is taking place through face-to-face

communication, these individuals would be much more effective
~ when interacting with Japanese colleagues and clients. Their
ability to do their’ownAtranslating would greatly expedite
the assimilation of printed JSTI also.

.Perhaps of equal importance, we need greater numbers of
technical and sciehtific specialists with ability in Japanese
because the Japanese themselves are going to be less inclined
to provide information in English as their technical self-suf-
ficiency grows and as they achieve more political and military
independence from the United States.

Our stﬁdents in the sciences have begun to demonstrate
an interest in learning Japanese, as evidenced by their majority
presence in our language classes. But we need to reward their
interest. We also need to bring these students into our language
classes early enough in their college careers to give them a
" basic level of proficiency before they earn their degrees and
leave the university. Currently, too many of our most promising
first- and second-year Japanese language students discontinue
their language study due to graduation. I should also note
here_that our best language-teaching investment will be in
students, not established professionals: I am extremely proud
of our faculty who have made the commitment to master the
Japanese languagé, but our efforts to teach them have also
revealed the considerable difficulties of adding such a time- and
energy-consuming enterprise to their already demanding full-time
careers. 'We ﬁave also encountered these difficulties iﬁ our
courses for corporate professionals.

We heed funding support for summer intensive language
courses with scholarship support, so that our students in the
sciences and engineering can integrate Japanese language study
with their demanding course loads. We also need fellowships and



research awards to encourage and support our graduate students.
I offer this subcommittee the case of Mr. Joseph Doolan, a
Ph.D. student iﬁ Textile Chemistry at NCSU. His advisor has
had an excellent collaborative relationship with colleagues
at the Tokyo Institute of Technology, and is ready to send Mr.
- Doolan there for his dissertation research. There are no fund-
‘ing sources that address such research activity in Japan; how-
ever. Mr. Doolan began Japanese language study last year, but
the uncertainty of his prospects for getting to Japan, coupled
with a déctoral prdgram timetable that makes no room for lan-
guage study, have forced him to reconsider continuing his
Japanese language course work.

Although I am focusing on Japanese language instruction
as our country's most important long-range goal, there are a
variety of university-based programs that would benefit our
scientists and engineers who have no knowledge of Japanese,
and these programs would also augment the efforts of our
language programs. As one example, we are currently examining
ways to encourage researchers and graduate students from
Japanese industry and academia to come to our campus. These
long-term visitors will provide many learning opportunities
for our- faculty. Thfough these associations, our faculty will
become more adept at identifying and selecting those materials
in Japanese that are most worth translating. And many of the
Japanese visitors will provide local technical translating
skills as well. They will also become valuable contacts
for blacinq students in internships and academic exchanges,
which in turn provide valuable means for the promotion of
Japanese language study.

Multi-faceted programs at university-based centers
~of Japan-United States séientific and technical cooperation

offer the most productive location for our JSTI-related



efforts because, as the above example illustrates, such
programs create mutually reinforcing information networks.

And the university centers that could best pass along the
fruits of such networks to American industry would be those
that have already developed a variety of cooperative relation-
ships with business. Such schools are attuned to the needs

of their corporate partners and have developed the most effec-
tive channels for meeting them while preserving academic goals.
In addition, these universities are now devising practical
"solutions to the ever-present problems of honoring proprietary
information while pursuing open exchange of information,

and such solutions might well provide guidelines for projects
that involve the Japanese private sector.

In response to the subcommittee's request for suggestions
regarding constructive roles for government and industry, I
would like to propose that the federal government provide fund-
ing support for scholarships-and féllowshipé to students in
the sciences and engineering who commit thenselves to the study
of the Japanese language. Looking back at my own student career,
I doubt if I could have persevered in my study of the Japanese
language at Columbia University were it not for a federally
supported'foreign lénguage fellowship program which enabled
me to gét a Ph.D. degree. We now need such a program for
students like Mr. Doolan.

Industrial concerns can and should play a complementary
role that begins with recogniziﬁg the value of technical special-
ists with a érofessional grasp of Japan's language coupled
with some knowledge of the country's sqciety and culture. We
"depend on the industriai community to create internships‘for
our students that involve work in Japan. More importantly,
We»depend upon industry to define career opportunities for
these students once they qraduate} It would also be entirely

appropriate for American corporations to fund academic chairs



that would honor and reward those scholars in the sciences

and engineering who have demonstrated outstanding ability to
collaborate effectively with Japanese colleagues to the benefit
of their diséiplines. . '

Federal support could take place in the context of desig-
nated regional university-based centers, and could also include
support of programs for collecting and translating written
JSTI. 1 have suggested that such centers of activity be located
at those universities that have demonstrated a variety of viable
cooperative relationships with industry, in order to expedite
the flow of JSTI to the brivate sector. I would like to add
another important criterion for selecting participating univers-
ities. The most effective university partners for the efforts
that I have described are schools that can demonstrate the willingness
and flexibility to design Japan-related course offerings to
meet the specific needs of students in the sciences and technology.
Long-established Japan programs at American universities do
not automatically qualify: they are geared to the production
of Jépan'specialisté ip thé humanities and social sciences.
Students in those programs can afford to devote up to half of
their course work to‘language study, but such involvement poses
an unreasonable demand for students in the sciences and engineer-
ing. To be successfui, any ‘attempt to provide the latter group
with knowledge of the Japanese language and society must be |
coordinated with the curriculum demands of those students'
majors. The non-language Japan courses for those students
should consist:of offerings in the social sciences and history
that address their interests and knowledge needs also.

I hope that I have not disappointed the members of this
subcommittée because I have emphasized language programs and

have not focuséd on projects like centralized bibliographic

and translating clearinghouses for JSTI. From my own university-

based position, however, I see America's current JSTI needs



as a systemic challenge '‘that requires a multi-faceted, coordinated
solution in order to reap substantial long-term benefits.
I thank this subcommittee for the opportunity to discuss

these issues, and 1. welcome any questions or requests for
further information.
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North Carolina State University

North Carolina Japan Center

(919) 737-3450

Box 812

Raleigh, N.C. 276¢5-8112

The North Carolina .Japan Center's Intern Program

(May, 1984)

PURPOSES: This program 1s designed to promote .Japanese language
study . among wunilversity students with professional and business
career goals, particularly students in technical and scientific
ma jors. It provides these students first-hand experience 1n
Japanese workplaces and soclety, and affords them an opportunity

to utilize Japanese language skills.

BASIC PLAN: Student candidates are screened by the North
Carolina Japan Center; applications are forwarded for. final
selection to interested firms in Japan, 1including affiliaueg and
subsidiaries of U.S.-based c&mpanies. Successful candidates‘work
a minimunm of three to four months (one academic term) in Japa;.
Participants may receive ﬁp to three hours of grade credit
depending ubon‘individual arrangements. The recelving company
brovides transportation to and from Japan plus either a salary
cqmmensuraté’with the interns' individual skills and background,
or a s8tipend which covers day—-to~-day 1living expenses and

commuting to the workplace.

North Carolina State University is North Carolina’s original land-grant institution
and is a constituent institution of The University of North Carolina.
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STUDENT REQUIREMENTS: All candidates must be regularly enrolled
graduate students or undergraduates at NC State University, or
Tecent graduates yho are enrolled in Japanese language study as
special students. The applicant must have a major field of study

that 1s pertinent to the speclalties of a prospective employer in

Japan. All applicants must have at least two years of Japanese
language study at NCSU with a B+ average or better, or
equivalent. Applicants must have demonstrated maturity and

motivation, as reflected in grade poilnt average, extracurricular

interests, activities, and career goals.

CURRENT PARTICIPATION: 1In the first year of the program's opera-
tion, one graduate student 1in Electrical Engineering and a recent
graduate 1in Computer Science went to Nipponm IBM's Fujisawa
Research Laboratories for a thr;e—month internship. (Nippon IBM
palid thelr air fare to Japan, accommodated them 1in a nearby
hotel, and. provided them with a stipend to cover daily 1living
expenses.) Both students are North Carolina natives who Dbegan
Japanese language study at NCSU. The Japan Center currently has
four candidates, all undergraduates, in the fields of Electrical

Engineering, Poultry Science, Aerospace Engineering, and

Economics and Business.

ANTICIPATED PROGRAM EXPANSION: Expansion of the program depends
primarily on the number of qualified, 1nterested students who

apply. We anticipate an average of five applicants yearly.



-—-A Note About Japanese Language Study at NCSU--

The Japanese language program at NCSU has been expanding at
a mean annual rate of 66 percent since 1980, the first year of
regular classroom 1instruction. We mnow have two full-time
dualified instructors with academlc appointments in the Depart-
ment of Foreign Languages and Literatures, and we enjoy excellent
cooperation with that department. One of the dinstructors,
Professor Hiroko Kataoka, is the Japan Center's Language
Coordinator. She has a Ph.D. degree in Education with a foreign
language emphasis from the University of Illinois.

Enrollment 1n'Japanese language courses at NCSU 1s currently
about 60 students, 1ncluding faculty and speclal students. of
these 60, 46 are regularly enrolled graduate and undergraduate
students, of whom 15 are 1n the School of Engineering, 6 in the
School of Physical and Mathematical Scilences, and 6 in
Agriculture and Life Sciences. (For electronics: seven are in
Electrical Engineering'majorq, five are 1in Computer Science, aund

one 1s in Physics. There are also six students majoring 1in

Economics and Business.)










































October 9, 1984

Mr. Richard B. Levine

Deputy Director

International Economic Affairs
National Security Council

0l1d Executive Office Building
Washington, D.C. 20506

Dear Mr,., Levine:

We are writing to seek your financial assistance for a conference
on a timely and important subject —— how to train Americans to deal
with technical materials in Japanese and how to better prepare American
scientists and engineers for a period of research in Japan. This con-
ference is jointly sponsored by the Asia Program of the Woodrow Wilson
International Center for Scholars and the MIT-Japan Science and Tech—
nology Program.

There is a critical national need for American business and gov-
ernment to be better informed about Japanese scientific and technical
information. There is also the recognized need for more American
scientists and engineers to be active in Japanese research activities
and participating in Japanese scientific academic societies. One
essential element for such cooperation and exchange is better Japanese
language training, specifically appropriate courses and materials de-
signed for technical personnel., To date this issue has not been ade-
quately addressed. The conference proposed here would identify the
issues, define the difficulties and make recommendations about the most
efficient and effective means to attain the desired objectives.

A conference proposal and a budget estimate are enclosed for your
examination. We hope that you will be able to assist in funding this
conference. If you wish further information or have any questions
please contact us directly.

Rlchard E;>Samu§§§u\-!g2

Konaida A. MoOrse

Associate Professor and Program Secretary
Program Director Asia Program
MIT-Japan Science and Woodrow Wilson Intermational
Technology Program Center for Scholars
Room E53-447 MIT 1000 Jefferson Drive, S.W.
Cambridge, MA 02139 Washington, D.C. 20560

617/253-2449 202/357-1937



TITLE

NATIONAL

PRIORITY

SCOPE

FORMAT

CONFERENCE PROPOSAL

SCIENTIFIC AND TECHNICAL JAPANESE

Congress, the Executive Branch, private institutions and com—
panies have all expressed the short- and long=term need to have
better information and greater access to Japanese scientific
and technical information and research facilities. It is
widely agreed that the problem of access 1s an American one,
the lack of technically sophisticated individuals with the
necessary language skills and training. This conference will
explore these issues and establish a basis for future govern-
mental and private training projects. The Aslia Program has
conducted a seminar serles on U.S.-Japan technical issues and
has examined new priorities for teaching East Asian languages.
The MIT-Japan Sclence and Technology Program has sponsored
conferences on Japanese scientific and technical information
in the United States and is involved in placing American
sclentists in Japanese research facilities. Together, these
two institutions are uniquely positioned to manage this con-
ference.

A two day conference would bring together linguists and tech-
nical advisers to evaluate the needs, issues and requirements
for:

—-- training in technical Japanese/linguistics for trans-
lating Japanese sclentific materials;

—- the utilization and potential of machine translation;

-— training programs in preparing English speaking engineers
and scientists for high-level communication in Japanese;
and

—— curriculum materials to train people in the required
skills.

Invited speakers (8 people) would prepare short papers dealirng
with the technical issues relating to the toplcs above. Ap-
proximately 50 other experts would be invited as participants
on the first day. The second day would be for speakers and a
few select people to draw up recommendations for the future.
Adequate time will be provided for discussion of all topics.

A conference report, edited by conference supervisors, will be
widely distributed.





