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1980s: Proposal
Transformation to a
Technological Nation

On March 17, 1980, the Ministry of In-
ternational Trade and Industry released a
long-term poliey paper titled Industrial
Poliey for the 1980s. This policy paper pro-
poses the following three new national

,;‘_;goals for the 19805 and on into. the 1990s:4
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This policy approachewas soon after-
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ence on Science and’ 'fechnology (which in- '
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ternational Trade and Industry, t
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Current State of
Japanese Technological
Development

The Japanese economy achieved stnkmg
development during the postwar recon-

struction period and technology played an_

extremely important role in this process.
As may be seen from Figures 1 and 2, the
various industries were able to achieve
higher value added and to increase their
international competitiveness through the

~ vigorous use of research and development.
(1) Spending on Technological Develop-

ment
Japanese spendmg on technoiomml
development'_ 1 been steadily i increas-
ing. By fiscal IM- it had

over ¥4 trillion in 'a
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(2) Private-Sector-Lei
velopment G
Table 1 shows the degree of govern-
ment involvement in funding techno-
logical research and development in
five leading industrialized nations. As
may be seen, Japanese government in-
volvement is less than 30%. By con-
trast, the. figures for the other coun-
tries shown are allin the 40-55% range.
Thus the Japanese govermment’s in-

{"Volvement isicomparatively small. This
same private-sector leadership is also

!‘
f’%emdsm in the number of rescarehers.

Nearly 60% of all Japanese rcseg.rchers

al]y reaognlzed levels of lethmcal capa-
». bility very rapidly. In private-sector
~“production technology and especially
mass production technology, Japan is
among the best in the world. Neverthe-
less, recent improvements notwith-
standing, the Japanese balance of tech-
nology trade is still in the red. That
Japan remains a net importer of tech-
nology suggests that Japanese techno-
logical levels still lag behind those of
the West.

Need for Attention to
Basic Creative
Technology

‘According to a 1976 study by the U.S. °

| Nanonal Science Foundation analyzing ap-

proximately 500 major technologies com-
mercialized in Japan, Europe and the
United States during the two decades

1953-1973, Japanese technological devel-
opment during that period was not espe- b

cially fecum‘l with lughly mnovatwe tech-

was approximately 3. 5_ years,

‘Europe. This short commeﬁ@jfe:‘
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Fig. 1. R&D Investment and Value Added Ratio

(%)
70
e T
= . \\
sl
60 S e
i o ¥
1= o 5 ’.r
> 5o oty Hei
[
3 i m el 12 1.5
& 76 g*exg 10 11 x x / [
Sl 4 15 (ra
3 /e13 IR L TR
= £ 4
] x18 y
& ;’ #21 %20 s
B OH i3 Bt
o .22 X .24
7z
< [T -
» ! -
> 20 /,
LA o
I o2
104} =
A28
N -
(%)
T T T T
Ratio of R&D 1.0 2.0 3.0 4.0
Investment to Sales (Average for the period FY1965-1978)

(Notes) 1.

Fig. 2. Technology-Intensiveness and Export Ratios

Dots indicate medium classifications, and crosses subclassifications.
2. The value added is expressed as the value added + shipped product value x100%
(Value added and shipped product value based on industrial statistics)
(Sources) Science and Technology Agency and 1978 Industrial Statistics Table
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there have been signs of improvement, as
in the increasing number of Japanese
applications for patents in other countries
and the gradual rectification of Japan’s
technology trade imbalance.

Nevertheless, analysis shows Japanese
corporate investment in basic research and
development has actually been declining
over the decade of the 1970s. This trend,
should it continue, can only bode ill for the
promotion of a Japanese contribution to
creative technological development for a
better world.

4. Technology Development Policy for
the Future

In view of the current state of Japanese
technology development and the various
problems faced, it is important that long-
term Japanese policy for technology devel-
opment promote a shift to more basic and
riskier development fields so as to advance
creative technological development con-
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Fig. 3. R&D Expenditures to GNP
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tributing to the betterment of the interna-

tional economic society. From this perspec-

tive, it is advocated that technology devel-
opment investment be increased as a per-
centage of GNP and that the government
pick up a larger portion of the total tab.

Traditionally, Japanese technology
policy has focused primarily upon efforts
to create an environment more conducive
to those private-sector activities which
have been central to technological develop-
ment. If the goals proposed here are to be
achieved, however, it will be necessary to
generate a broader policy and to accord the
government a greater role. Government
policy priorities should be on the following
areas:

(1) It is first necessary to clarify directions
for Japanese industrial and economic
development and to indicate guidelines
for future research and development,
for example through government
policy papers.

(2) As private-sector investment in techno-

Japan:

u.s.:
U.K:

West Germany:
France:

. Figures marked with asterisks are estimates.

2. Figures for Britain obtained from OECD Statistics and
JETRO survey (FY 1978).

Nominal GNP based on 1970 for 1969 to 1974,

on 1975 for 1975 to 1979

FY 1971-1979 Science and Technology Survey Report,
FY 1980 National Economy Annual Report, FY 1980
Science and Technology Survey Summary

IMF (International Financial Statisfics, 1980),

NSF (National Patterns of R&D Resources, NSF78-313)
IMF (International Financial Statistics, 1980),

QECD (International Statistical Year, 1975)

IMF data, Bundesbericht Forschung IV issued by BMFT
IMF data, materials attached to the FY 1980 budget bill

logical development increases, it is also
necessary to raise the percentage of
these costs borne by the government. It
is especially important to direct gov-
ernment funding for research and de-
velopment to the technologies needed
for such sophisticated industries as air-
craft, aerospace, nuclear energy,
machinery and electronics, and for
such supply-stabilizing resource indus-
tries as mining. If this is done, it should
also be possible to revitalize chemicals,
steel, non-ferrous metals, ceramics and
other materials industries through
technology transfers among industries.
The government also has a role to play
in funding the research facilities and
equipment needed for basic research
on breakthrough technologies.

In pursuing this development, how-
ever, it should be noted that the United
States and European countries are
emphasizing these very same industries
in order to buttress their economies.
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Table 1. Governmental Funding of R&D

Country
Japan (1977) | US.(1977) | UK. (1975) | France (1977)| V- Germany

Institute classification ( )
—

Government 13.1 (12.9) 15.3 (15.3) 26.6 (24.1) 22.8 (21.5) 15.2 (14.6)
o
[ :

Universities 19.5 (13.0) 14.7 (10.0) 8.4 ( 6.4) 15.5-(15.1) 16.2 (15.7)
\
(

Non-profit corporate bodies 2.2( 0.3 3.2( 2.2 24 ( 1.8) 1.4(0.9) 0.2( 0.2
"
é

Companies 65.2 ( 1.2) 66.8 (23.6) 62.7 (19.4) 60.3 (15.2) 68.4 (10.8)
S
e

R&D total 100 (27.4) 100 (51.1) 100 (51.7) 100 (52.7) 100 (41.3)
\.

(Note) Figures in parentheses are governmental shares excluding defense-related R&D.

(Source) OECD statistics

Fig. 4. Innovative Levels of Technological Development in Major Countries
Innovative

Japan: 26 cases

U.S.: 237 cases

(Source) German Research Accociates, Inc. Report (commissioned by NSF), 1976

Accordingly, it may be desirable to
promote international cooperation in
research and development, as was done
for the aircraft industry. In the natural
resource field, consideration must be
given to cooperative research and tech-
nical cooperation including technology
transfers with the resource-producing
nations, many of which are less-devel-
oped countries.

Industrial property protection is also
important in promoting international
fechnological cooperation.  Here,
Japan has steadily improved its domes-
tic arrangements until they are now on
a par with internationally accepted
standards, including the adoption of a
modern patent system and the accept-
ance of international patent applica-
tions. For the future, it is necessary to
make fullest use of international indus-
trial property protection arrangements
to promote research and development
and to strengthen the nation’s indus-
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trial foundations.

As technology becomes more complex
and sophisticated, it is expected to
have an ever greater impact upon the
economy, society and culture, and this
heightened social importance makes it
all the more necessary to properly
assess technology’s efficiency and
safety as it affects the individual and
society. This entails, for example, a
need to develop software technology
policies facilitating smooth establish-
ment of technological assessment and
public acceptance mechanisms.
Although Japanese technological de-
velopment is being advanced primarily
by the private sector, there are a num-
ber of areas in which it is important
that the government take a leadership
role. These include:

Fields which have long gestation peri-
ods yet which have major ramifications
for the economy, society, industry and
general technological standards in the

U.K.: 45 cases

long run
b. Fields entailing large-scale research
projects where cooperation among a
number of private companies is needed,
for example to bring together primary
technologies from a number of fields
c. Fields where the social need is extreme-
ly great and the imperative is urgent
d. Fields where the development is a
social imperative and must be coordi-
nated with other social aspects
In these fields, national and other gov-
ernment research institutes should play the
leading role. Some of this has already been
done with such government-sponsored re-
search as the project to lay the research
foundations for the next generation of
computers, the various projects to develop
alternative energies and the efforts to de-
velop new large-scale industrial techno-
logies, yet more is needed if Japan is to ful-
fil its international research and develop-
ment responsibilities for the betterment of
the global community. °

25



