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It is often difficult to distinguish be-
tween “scientific research” and “research
and development” (R&D). However,
national R&D spending is an important
indicator that helps clarify the situation
in Japan.

Fig. 1 shows trends in national R&D
spending in major countries for 1965-
1982. The United States and the Soviet
Union spent far more than any other
country and Japan ranked third, sur-
passing West Germany for the first time.

Japan’s spending has increased rapidly
in recent years. The rate of growth, ad-
justed for inflation, for the seven years
from 1975 to 1982 was 43%, compared
with 33% for West Germany, 32% for
France and 28% for the United States.*
Yet the share of R&D spending in GNP,
which indicates the level of national R&D
investment, was 2.78% (1983) for Japan,
compared with 4.85% for the Soviet Union
(1982), 3.04% for West Germany (1982),
and 2.86% for the United States (1983).*

Japan spent a total of ¥5,881.5 billion

($24.5 billion) on R&D in fiscal 1983, with
corporations and other private organiza-
tions accounting for 68.7% (¥4,039 bil-
lion). The share of private-sector spending
was lower in Japan than in the United
States (72.1%) and about the same as in
West Germany. However, Japan had the
lowest share of R&D financed by govern-
ment: only 23.6% in 1983. This compared
with 46.7% in the United States (1982),
48.1% in Britain (1978), 43.1% in West
Germany (1981) and 57.6% in France
(1981).* Moreover, the share of R&D
financed by government has been declin-
ing since reaching a peak of 28% in 1979.

These figures indicate that the private
sector is taking the lead in R&D in Japan.
The number of researchers is rising each
year, most of the increase being absorbed
by private corporations, while those in
universities and government institutions
has remained virtually unchanged for
several years.

More patent applications are filed in
Japan each year than anywhere else in the

Japan ranks third in national R&D spending, after the United States and Soviet Union.

world. In 1982, 218,261 were registered,
compared with 149,500 in the Soviet
Union, 106,413 in the United States,
46,579 in West Germany and 39,214 in
Britain. Yet despite this, the country’s per-
formance in technological trade is the
poorest among major countries. More-
over, the technological trade deficit is
growing, the gap vis-a-vis the United
States having widened particularly sharply
(Fig. 2).

*Science and Technology White Paper, Science
and Technology Agency, 1983.

Measurement hazards

These trends show that the level of a
nations technology cannot always be
measured by the number of patent appli-
cations or published technical reports.
The number of patent applications direct-
ly related to discoveries or inventions and
leading to major technological innovation
is extremely small in Japan. This may be
partly attributable to the fact that the pri-
vate sector which shoulders 76.3% of the
total R&D spending earmarks 72.6% of
their R&D expenditures for development
of new products or production technology
and only 5.5% for basic research leading
to basic patents. Moreover, there is no
way to ascertain how much of Japan’s
technology prowess comes from domestic
R&D and how much is owed to introduc-
tion from abroad. In order to measure
Japan’s technological capability, there-
fore, it is necessary to determine to what
degree Japan is capable of resolving new
problems by itself. In other words, the
level of potential research capability
should be used as a new parameter. It is,
of course, desirable that such R&D poten-
tial should be developed and improved in
parallel to technological achievement.

Fig. 3 illustrates relationships between
R&D potential and technological accom-
plishment (the examples cited are based
on the opinions of a limited number of
experts and are not exhausive). Numerical
indicators for both factors have a base
value of 3 for the United States. In most
areas the level of R&D potential is either
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Technology

Fig. 1 R&D Spending in Major Countries equal to or lower than the level of tech-

Yitiilion nology. By extension, we can conclude
that the technological level in Japan
should be raised through stepped-up R&D
in these areas.

The major question facing Japanese
researchers today is whether, under the
present circumstances, Japan will be able
to develop technology leading to major
innovations. According to Mensch’s quan-
titative analysis of Kondratieff’s theory on
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2. R&D expenditures in the U.S., the Soviet Union and France include spending for humanities and social FI ndlng the rlght
sciences.

3. Britain's 1978 spending covers humanities and social sciences. balance

Should the present balance between

Fig. 2 Technological Trade Balances in Major Countries government and private research spending
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Fig. 3 Relationship Between Technological Level and R&D Potential in Selected Technologies
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