Approved For Release 2007/04/04 : CIA-RDP84B00049R001700240013-9

REVISED DRAFT

AN ASSESSMENT OF U.S.
COMPETITIVENESS
IN HIGH TECHNOLOGY

INDUSTRIES

Ocotober, 1982

[;J ot referred to DOC Waiver
nplies.

Approved For Release 2007/04/04 - CIA-RDP84B0O0049R001700240013-9 -



ry .

Approved For Release 2007/04/04 : CIA-RDP84B00049R001700240013-9

Executive Summary

In December of 1981, the Cabinet Council on Commerce and Trade
(CCCT) directed that a study be performed on the current competitive
posture of the United States in nhigh technology. This study is
submitted in fulfillment of that request.

The concerns of the CCCT with U.S. performance in high technology

sprang from the recognition that the gains to the United Stares from
advanced technology are quite significant.

The United States occupies a unique leadership position in the world
political and sconomic structure—-a leadership role underwritten by
its preeminence in advanced techneoleogy. The possible srcsion of

his preeminence could have far-reaching economic, political, and
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tlional security conssguences for the United States.
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The special combination of contributions to the U.S. econcmy of
high-technology industries--including high productivity growth and
low price growth--indicate the importance of this segment to the
overall strength of the U.S. industrial base. There is a direct
linkage between the research activities conducted by high-technolegy
industries and the U.S. standard of living. Research nutures
innovation, which feeds technological progress, which leads to
productivity gains. Productivity over the long run is the

predominate element which determines the overall ability of the U.S.
econcmy to grow and in turn to produce a higher standard of living
and new jobs.

As the high-technology industries of other countries have emerged as
strong international competitors, U.S. high-technology industries
are facing a significantly altered competitive environment. In the

new environment, the United States faces a major challenge tco
maintain its broad technological preeminence.

This report summarizes an interagency examination of U.S. high
technology industries -- their importance, their trade performance,
and the factors influencing their competitiveness vis-a-vis foreign
competitors. Key findings include the following:

o High technology industries are vital to the U.S. economy .
Their growth rate has been twice that of total industrial
output, and they contribute the bulk of technological
advances to all sectors of the economy.
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National security depends upon the technology-intensive
industries both for sophisticated items essential to modern
wegapons superiority, and for a strong and flexible

i i capability for future contingencies.
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The United States will have to depend heavily on its areas
of greatest strength -— principally advanced technology and
agriculture —— to meet increassd competition in world
markets. The technological challenge confronting the
United States can benefit all competitors and nations
through increased efficiency and growth.

Over the last twelve years, there has been d decline in the
international market position of£ U.S. high technology
industrises from a positicn of dominance to one of being
strongly challenged. Market share for the high technology
group —-- and for nearly all individual industries -- has
fallen. Foreign competition in high technology has
increased dramatically, with developments in selected new
areas indicating that technological advantages have shifted
gverseas.

An array of factors influence U.S. versus foreign advances
in technolcgy. The most impcrtant of these across all
industries are:

~ the overall state of the domestic econcmy,

- cost and supply of capital,

- relative R&D efforts,

- the transfer of technelogy,

— availability of scientists and technicians, and

- explicit industrial policies toward technology-

intensive sectors.

If present trends continue, some or all of these factors
could contribute to a further decline in the competitive
position of U.S. high technolcgy industries.

A free market system encourages technological advances, but
significant impediments to free and open markets exist
world-wide. For example, foreign governments use closed
markets, direct fiscal support, and guidance to capital
markets to create an artificilal advantage for favored high
technology sectors. Reccgnitlion of these impediments and
reasoned efforts to counter them are essential tc prevent
serious disadvantages for U.S. firms.
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o) Foreign government industrial programs to promotm high
technology industries have adversely affected U.S. high
Lbbhﬂ@;ug[ industries and will, 1f trends contxnue, place
U.S. business at a disadvantage, even with an ideal
environment for higﬂ technology within the United States.
Industry targeting by foreign governments against specific
high technelogy areas could preclude valuable long term
U.S. technolocgical developments.

0 The major technological challenge to the United 3tates is
from Japan. Now limited to a few high technclogy sectors,
this challanq is ewpected to broaden in the future

We believe that the evidence justifies concern for our continued
preeminence in high technclogy While it was inevitable that the
abnormal postwar gap in technolegy between the United States and
other advanced countries would narrow, we must appreciate that that
era has past. We must begin a process to identify the approprlate
policy responses. The Cabinet Council on Commerce and Trade is
undertaklng to assess both industry specific and broader facto
whlch have influenced United States competitiveness in high

technology.
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I. INTRODUCTION

.

The gains to the United States from advanced technology are quite
significant. The sta rd rd of living, national oeCLblty, and the
variety of free chocices available in this country in large measure
are a result of the advaAced skills and kpowledge we have developed
and applied. The recognition of technology's importance to the
United States —-- and the recognition that leadership in technology
is a perishable asset which can be lost if not wvigorously maintained
-— have led to this assessment of the current U.S. position.

Purpose

This report summarizes an interagency examination of the importance
of advanced technology to the United States, the performance of this
country's technology-intensive industries, and the factors
influencing relative technological advantage between the United
States and its major foreign ccmpetitors. The purpose of this
effort 1s tc p*ovide the foundation for a ubsequent study where
policies related to U.S. technological strength will be considerad.

The interagency effort, and this report, have prescribed limitations
in scope. The intent has been to perform a °y1t1951s of existing
understanding and research pertinent to the study objectives. A
significant original research prodram has not been attemptad. .
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This report is presented in four major sections. Section II
describes the nature of the most technology-intensive industries and
the reasons for our examination of this specific group in detail.

In Section III the role of high technology industries in U.S.
international trade is discussed. The relative performance of these

industries is assessed in relation to overall U.S. trade performance.

The factors which we have judged to be the major elements affecting
technology are presented in Section IV. Included in this section
are descriptions of foreign actions which directly affect U.S. high
technology industries.

Section V outlines implications for further work.

Supporting appendices are located at Tabs A through D.
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IT. THE IMPORTANCE OF HICH TECHNOLCGY INDUSTRIES

1
-

M

igh technology industries* are identified by the simultaneous
presence of two characteristics: (1) an above average level of
cientific and engineering skills and capabilities, compared to
other industries ( alternatively R&D effort relative to sales can be
used); and (2) a rapid rate of technological development.

[4l

High technology is differented from “"high scisnce" or pure science

in that it is technolcgy develcped for commercial application. Pure
science is concerned with the state of kneowledgs independent from
any relationship it may bear to commercial applications. The
continued dominance of the U.S. in high science as illustrated by
its "moncpoly" on Nobel prizes and numbers of scientific articles in
leading journals is not at issue. In fact, some would confuse the
strength 1in high science with strength in high technology. There
are linkages but they are complex. Countries can be highly
competitive in a high technology industry yet make few, if any,
contributions tc the underlying scientific base.

*This report examines the performance of industries that are
technology intensive. 1In order to examine world trade peformance, a
specific set of industries must be identified as "high technolegy
industries"”. Available trade data categories define industries at a
fairly aggregated level. Consequently, some specific sub-categories
that have relatively low technology intensity are included in the
definition. Also, some specific high technology industries are
excluded for the same reason. Detailed industry examinations —-—
such as those discussed at the end of this section -- should,
though, consider specific high technology industries (for instance,
robotics and computer-related machine tools) which are excluded from
the aggregate definition made for trade data purposes.

ion high technology
on of a high

sis at a -

industries

It should be recognized that by its very definit
industries are a dynamic collection. Aany defini
technology industry must involve an industry ana
particular point in time. Thus the collection o
identified as high techneology can change over time. However as

a T1
detailed in Appendix A, the conclusions develcped from the broad
data are not sensitive to the definition selected for high
technology.
- For further discussion of high technolegy industry definitions, see
Appendix A -
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The industries comprising the high technolcgy sector of the economy .
for examination of trade data have been identified based on their
R&D expenditures to include: -

o Aircraft and parts;

o Computers and office equipmment;

o Electrical equipment and components;

o Optical and medical instruments;

o) Drugs and medicines;

o} Plastic and synthetic materials:

o) Engines and turbines;

o] Agricultural chemicals;

o] Professional and scientific instruments; and

o] Industrial chemicals.

Economic Importance

The most technologv-intensive U.8. industries provide a significant
contributicn to overall cutput growth, productivity increases, and
trade performance. Key aspects of the role played by high
technology industries in our economy include the follcocwing

o During the past decade high technolcgy industries as a group
had a rate of growth of real output which was more than twice
that of total U.S. industrial real output. (See Figure 2.1)
Nine out of the ten fastest growing U.S. industries in recent
years have been high technology industries.

o The rate of increase in prices of high technology industry
products durlnq the 1970- 1980 period was only one-third that
of the country's overall inf lation rate. (See Figure 2.2)

uct trade has tributed large surpluses
ade. (See ?1qure 2.3)
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- o During the 1970's, average labor productivity of the .
industries in the nigh *echnvloqy gJroup drew six times faster
than that of total U.S. business. (See Plgure 2.4)
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The high technclogy industries accounted for more than 50 percent of

total private industrial R&D, although they represented only 13

percent of the value of manufacturing product shipments. The

3 products and processes originating in the high technolegy industries
are dispersed across other industries, acting to enhance product
quality, reduce costs and increase productivity. Notably, the
non-manufacturing sectors of the economy receive significant
benefits. It has been estimated that half of the bénefits from R&D
—— measured in terms of specific products and specific processes —-—
are gained by the agricultural, mining, services, etc. sectors.
(See Figure 2.5) The presence of significant external, or

over, benefits from private research and development are not

sing. It is quite difficult for the private investor in

h and development to capture, or internalize, all the

intern ]
from his investment.
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The technology-intensive industries, moreover, have an important
contribution to job creation -- despite the limited amount of
employment within the group itself. Estimates have been made that
job creation via indirect support of the high technology industries
has been significantly higher than that for the economy as a whole.
This is reflected in the growth figures for employment in nighn
technology support industries over the 1970-1980 period. (See Figure
2.6) .

Further, high technology products are a key element of U.S. foreian
trade. The United States is unique in the relative importance that
high technology goods represent in its exports. High technclogy
products constitute a significantly ¢reater share of ths U.S.
manufactured exports than of any other major economy. This has
the case consistently and has increased moderately over time.
Between 1967 and 1980, the proportion represented by high technology
goods has grown from under 40 percent of total U.S. manufactures to
about 44 percent. For West German, France and Japan, the proportion
is between 25 and 30 percent.
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Of importance, also, is the fact that U.S. imports of higher
technology products are becoming significant. (See Figure 2.7)
Overall, U.S. two-way manufactures trade is becoming more
concentrated in high technology goods.

National Security Considerations

The importance of a strong sconomic system to the security of the
free world is self evident. The United States has a dual role, both
as the principal guarantor of Western s

defender of the econcmic system of the ee world. In this context,
U.S. technological preeminance and high technolcgy industries take
on strategic importance and the maintenance and protection of a
broad U.S. technclocgical basg is a vital element of naticnal
security policy. Failuré on our part intain Qur technological
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leadership could lead to adverse consequences for the United States
and for the balance of power between the Soviet Bloc and the
non—~communist community of nations. How we maintain technological
preeminance must be carefully considered. Economic measures
designed to promote an industry or sector because they can distort
the operation of the market can weaken the overall economy, damaging
our national security.

Advanced technology products and the industries that supply and
develop them form a critical foundation for our defense capability.
Conseguently specific cases of trade—off between additional benefits
from expanded fereign producticn capabilities versus the potential
adverse consequences for U.S. national security may arise. Key
considerations include possibilities that:

o Increased reliance, to the point of dependence, on foreign
industries for significant military-related technology wculd
heighten U.S. vulnerability. While the economic and military
capabilities cf Western ccuntries might be erhanced in the
short run, our long term security might be eroded.

o With the loss of leadership 1n key sectors of high technoloqgy,
the United States will lose further control over the transfer
cf sensitive state-of-the-art technology tc the Soviet Union.

o Ultimately, a weakened U.S. technological base might force a
realignment in the relatlve balance of power.

These considerations must be balanced against risk that excessive
and unwarranted government involvement in high technology could run
the risk of weakening our position in high technology and thereby
damaging our national security.

ITI. U.S. PERFORMANCE IN WORLD TRADE

The international competitiveness of the United States in
technologically intensive industries must be assessed in relation to
the overall trade position of this country, particularly with regard
to the significance of changes over time and the causes of these
changes. This section provides an overview of all merchandise trade
as background to a more detailed examination of high technology
industry trade. Selected points on specific industries are cited as
illustrations of the problems facing these industries from foreign
competiticn. -

Approved i:or Release 2007/04/04 : CIA-RDP84B0Q049R001700240013-9 :
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BACKGROQUND

Following World War II the pr & Ccapacity of the United States-
ralative to the rest of the i ial world gave this country the
ability to compete successfully almest any world market and in
almost any commodity group. As supply capability increased in the
major economies this picture changed. Overseas competitors steadily
increased their proportion of markets versus the U.S. in virtually
every category and location. In addition, the industrial sector in
many less developed countries (LDCs) has grown dramatically over the
past three decades, and has become of major importance in world
trade. '

Growth in foreign capacity has acted *o bring a secular decline in
the U.S. share of world trade. Given the disrupted an
underdeveloped state cf foreign econcmies 30 years age, such an
erosion in the U.S. share has been inevitable, to be expected, and
beneficial to the United States. 1In. 1950 U.S. GNP amounted to about
one—-third of total world output. By 1970 the strong growth abroad
had reduced this share to some 22 percent of world GNP, —- 3 35

percent decline. During the same period the U.S. share of world
exports declined from 21 to 18 percent, a proportionate drop of only
14 percent. -

The United States thus maintained its status in world trade more
strongly than wculd be indicated by the relative size of the economy
alone. Further, in absclute terms, the United States has remained
the world's largest single trader In 1970, U.S. exports exceeded
those of the second largest exporter, Germany, by 25 percent

Over most of the post-World War II period, moreover, a comparatively
consistent relationship existed between the price of U.S. goods and
foreign goods. The volume of goods exported from this country
consistently obtained about the same volume of imported goods from
abroad. Until the 1970's, a stable dollar versus other major
currencies -- and effectively similar rates of inflation here and
abroad -- resulted in similar movement of the U.S. share of trade in
both current value and as calculated in terms of real quantities of
goods. (See Figure 3.1)

Conditions clearly changed in the 1970's, and changed in ways
directly pertinent to our consideration of high technology
industries. Divergence between the U.S. export share in nominal and

volume terms, as shown in Figure 3.1, reflects part of these changes.

Simply put, over the

iast decade the United States exported.an
increasingly greater volume of goods, but these goods were valued
less on world markets. In =sffect, U.S. products in total could not

" Approved For Release 2007/04/04 - CIA-RDP84B00049R001700246013-9 =~ =~ "™
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command as nigh a price in world markets as they once did.* The
decline in the value 0L ¢ llar i muct the 19708 is both
1scline in the value of the dollar during much of the 1970s is both .

"
a cause and a reflection of this.

Wwhat we would like to obtain is a higher price for our 2xports
versus that of other countries. In terms of export shares, this
means that we would like the nominal share (in current dollars) to
be increasing over time in comparison to the volume share. Put
another way, as time goes on we want the same volume of exports Lo
exchange for an egual or greater quantity of imports.

In viewing Pigure 2.1, it is dramatically clear that frem 1970 on
what we would have liked to have seen has not occurred. Not only
have we had difficulty holding on to our volume share, but also wc¢
have only held on by reducing the value obtained for our exports (a
reduction affected by the decline in the value of the dollar). We
feel this is a significant change from the "to-be-expected’ decline
in our share of world trade due to growth of supply capacity
overseas. It has direct significance to our assessment of the
performance of U.S. high technology industry.

{See HNOTES 1 and 2, pages 42 and 43 for detailed explanations of
exchange rate effects and comparisons of trade shares.)

* The dramatic rise in the price of oil has been a major factor in
the change in relative U.S. export shares. The same pattern in
real versus nominal shares is obtained, though, even if the
extreme oil price changes are excluded from the calculations. 1In
any case, higher petroleum costs are a continuing fact of life
and the assessment of the current U.S. position versus 1970
cannot ignore their effect.
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HIGH TECHNOLOGY TRADE

apparent that U.S. success in foreign markets will be hard won.
success is achieved and maintained it will have to be in those are
in which the United States has the greatest comparative advantage i
relation to the rest of the world. This is desirable, of course, a
the benefits of trade are the greatest if all countries can move
toward specialization in what they do best.

The growth in strong competition overseas has made it increasingly -
I

Borh

um S owm

The United States' strengths today vis-a-vis the world as a whole
lie in three areas:

- Natural rescurces. Included here are endowments in mineral
deposits, agriculture and forest acreage. The strong past and
pctentlal contributions of these resources to U.S. trade is
clear. '

- Wealth in existing capital. Both the U.S. productive plant
and equipment, and the existing economic infrastructure --—
transportation networks, communications, utilities -— ar

comparatively the most valuable in the world.

— Technical and scientific knowledge. This advantage lies

principally in "human capital” -- the skills and kKnowledge of
the work force -— and in a variety of institutional research

facilities and traditions.

This third facter, as we have discussed, is characteriz
industries with vigorous growth and influence which aches into all
areas of the economy. To varying degrees, technolcgical advances
can sometimes act to substitute for inputs of natural resources and
physical capital stocks. Further, of the areas of U.S, comparative
advantage, it is one that can most readily be eroded (both by
developments overseas and decline in the U.S.). Technolcgy is
transferable (mobile) when sufficient skills and Knowledge exists in
the reciplent country's populations; where skills and knowledge are
deficient, the mobility of technology is impeded.

zed hy

Technical and scientific knowledge is translated into technological
advances. These advances significantly effect our future success in
world trade. What then can be said about the performance of our
technclogy-intensive industries in recent years, and about their
prospects for the future?
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Assessing High Technology Performance .

A variety of trade statistics have been examined to assess high
technology industry performance, many of which are presented in the
follo wlng discussion or in Appendix B. We recognize, though, that
there is no single method to test the competitiveness of a group of
industries as ccmplex and diverse as the high technology sector.

Further, there are questions concerning the performance of these or
any other industries which are essentially unanswerable —- such as:
What level of cempetitiveness 1s encugh?; and, What share of a
market is teeo little?

The United States will face an intense struggle for markets in the
ture. Even if industries hav e performed relatively well, they
should not be hampered by either old or new barriers that prevent an

even better performance.

In this light, the appropriate questions to be addressed are the
following:

— Does the decline in the market share of U.S. high technology
industries represent a natural eveolution from a position of
dominance that is of noc concern, or 1is there reason for
concern?

- Are there significant indications that the trend will continue?

g

The answer to both of these gquestions, we believe, is yes.

Competitive Trends

Aggregate Market Share —- Aggregate measures of trade performance in
technology-intensive products include export market share. This
indicator —— a country's exports divided by the sum of other
countries' exports -- shows a growing importance of other countries'

products versus those of the United States.

From 1962 through 1980 the U.S. share of industrial country high
technology exports as a group declined. (See Figure 3.2) The share
of each of our major competitors increased. For Japan, dramatic
gains took place, with a 4.2 percent sha rising to 12 percent by
1980. (Japanese export success refWec+s in part the lower infiatiocn
adjusted value of the yen since 1974. The real value of the yen
fell nearly 20 percent between the beginning of 1975 and the =nd of
1981.) '

( l)




Approved For Release 2007/04/04 CIA RDP84BOOO49ROO1700240013 9

11

The greatest gains by Japan toock place in the form of increased high
technology exports to the major economies themselves. German and
French gains were strong in third country markets, that is, other
than the U.S., German, French and Japanase markets. The United
States has traditionally been strong in the third country area, but
experienced a significant share reduction in these markets as well.
(See Figure 3.3)

Disaggreqgated Market Share -- Examining market share performance by
more disaggregated high technology industries indicates a similar
pattern for the United States. For the ten techno Logy~-ngena1va

industries examined, only two -- represent 1n3 some 15 percent of
U.S. high technology exports -- showed an increase in exports
relative to similar industrial country exports for 1965 versus
1980. (See Figure 3.4) Of these two, only one —- agricultural
chemicals, {(some 4 percent of U.S. high technology exports) ——
showed an increase in share between 1970 and 1980.

Moreover, as can be seen in Figure 3.4 (where the width of the bars
represent relative industry size in total industrial country high
technology exports), the industries which have the larger bhdres in
worid trade are not those where the U.S. share has increased. The
opposite has been the case. "

Technology-Intensive Trade Balances

The T7.5. overall trade balance in high technolo g[ products increased
from 1562 through 1980. Japanese, German, and French balances also
grew. (See Figure 3.3 The U.S. surplus remained the largest,
although the relative growth in the Japanese surplus was the most

rapid.

Dramatic change in the Japanese competltlve position in high
technology surplus is also indicated in their expanding bilateral
balance with the United States in high technology trade. (See
Figure 3.6) From a deficit in these products in 1968, Japan has
moved to a surplus position vis-a-vis this country of nearly $3.0
billion in 1980. This surplus -~ about one seventh of Japan's
global high technology trade surplus —— 1is about equal to the U.S.
combined surplus in these products with France and Germany.

Approved For Release 2007/04/04 - CIA-RDP84B00049R001700240013-9
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The trade surplus generated in high technology products is

significant for the United States. Nonstheless it should be noted
that a substantial portion of this surpius has been due to only two-
industries. In 1980 more than 20 percent of the U.S. surplus in

nigh technology products was from aircraft and computer-related
trade alone (t these two sectors rank among the highest technology
intensity in terms of the industries identified as high
technology). This proportion, morecver, has increased since 1965,
indicating that the other high technology industries have been
relatively less successful in the combined deomestic and
international market (LWO of the ten industries, in fact, posted
trade deficits in ’9°O

0 (

Changes in Relative Trade Advantage

Changes in relative trade performance between industries within the
same country provide additional information on the status of high

technelogy industries A spec1rlc indicator useful for this
examination is a country's "revealed comparative advantage" —— the
ranking of industries according to their market share versus the
average market share for the country. This measure, which is

presented for industries of the four major countries in Figqure 3.7,

iz simply the export market share of an industry divided by the
country's total export market share. (In rigure 3.7 the radius of
the circles represents the average mar<ﬂt share. Industries falling
inside the circlie thus have less than the country's average share of
world markets, those ocutside have greater than average.)

Examinaticn of changes in these r measures over time indicates
practical differences 1in country specialization in trade.

Three points are emphasized by changes in industry versus average
export shares for these countries. First, there are ccnsiderably
greater differences in country market shares for the United States
and Japan, than in the other two countries. Germany and France's
industry market shares are generally near to the country average
(and thus fall near the circle in Figure 3.7), with little major

alteration in this pattern between 1965 and 1980.

Secondly, in the U.S. and Japan the differences existing in market
shares for different industries have increased further -- sometimes
dramatically -- between 1963 and 1980. Most notable have been
increases in aircraft, computer, and agricultural chemical
industries in the United States, and the electrical eguipment,
optical/medical instruments, engines/turbines, and automotive
industries in Japan. .
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The third point of major interest is the degree to which increases

“in relative advantage within the Japanese ranking are matched by

reductions, or little change, for those industries’' relative
advantage in the United States. This is particularly apparsent wi
regard to the electrical components and instruments industries

within the higher technology sector.

<
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The suggestion made by this third point is the possibility of the
past Japanese predominance in radio, TV and automobile exports being

duplicated in other sectors. In this case, the measures of
increased relative advantage in Japan -— those for electronic

components, instruments, engines and turbines, and computers —-—
which are shown in Figure 3.7 suggest much tougher future
competition in these areas.

INDUSTRY-SPECIFIC CASES

An examination of individual industries and products provides ,
further information on the performance and prospects for U.S. high
technology trade. Key points for a variety of selected cases —-—
examined at a level of greater detail than is possible for the total
high technology industry list discussed so far —— are outlined
below. (Further information is presented in the Appendicss.) In
all of these sectors the United States has had at one time or
aricther. technological leadership. These cases illustrate how thi
past situation of U.3. dominance has changed. Thev also illustrate
the incrsasing presense of foreign government programs in the area
of commercial research and development. How substantial and
effective these programs are varies across the different sectors.
Some government supported programs such as those in aircraft and
semiconductors have clearly influenced the competitive status of
foreign firms. '

4]

[ BN

Alrcraft

The U.S. civil aircraft industry has traditionally dominated world
markets. As late as the mid-1970's, U.S. manufacturers held 95
percent of the world's orders for large transport aircraft. Since
1975, however, foreign competition has intensified.

o The principal source of competition is from the government
‘funded European consortium Airbus Industrie, which captured
roughly a quarter of the jet aircraft market in 1981. Over
half of the announced new orders for wide-body aircraft have
been captured by Airbus. .
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o The relative level of U.S. aerospace R&D funding has steadily i
declined because of decreased federal funding. Foreign R&D
capabilities, most of which are government funded, have
gxpandead.

Svace - Alrcraft and Parts

By the mid-1980's, estimated requirements for U.S. commercial space
launch service will exceed the capacity of the approved shuttle
fleet. Present volicy (being reexamined) calls for a phase cut of
expendabie launch vehicles that could augment the shuttle capacity.
The French, with their Ariane launch vehicle, have initiated an
aggressive marketing campaign to secure a major segment of this
traffic.
¢ Civil space activity in the United States 1is the
responsibility of the National Aeronautics and Space
Administration (NASA). Commercal payload launch dates are
established by NASA through agreements with customers.
National security payloads. now launched on nypenda%7e

Y

vehicies, will depend on the Space Shuttle in the late 1980's.

n rixed prices of U. launches are set by NASA, rather than
through commercial Legotiatic“s between launch customer and
launch vehicle suppliers. Currenti policy requires full cost

recovery for expendable launch vehicies in the post—-19%983
cor:oa, Spvace Shuttle launches will recover all
"out—-of-pocket" costs to NASA. The French Arianespace

crganization is able to oifer the customer more favorable
financing terms than NASA, both because of subsidy by the
French Government and because incorporation as a commercial
venture permits flexibility not presently available to NASA.

0o The evoluticn of expendable launch vehicles has slowed as
NASA's major attention and fundlng has been toward the
development and deployment of the Space Shuttle. Though
there is a fledgling initiative by U.S. private interests to
develop a competitive expendable launch vehicle.

o The French Ariane, although now using technology similar to
that developed for U.S. vehicles two decades ago, will
undergo considerable and rapid evclution to meet the needs of
the commercial satellits industry.

o The Japanese are Tmtl_:mg up satellites, are developing their
own launch vehicles, and in time could assume the launch
suppert role for commercial satelliictes

o The Soviet Union has

1 n system commercially ..
for the first time and ¢

me a compet iter.
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Computer Hardware and Software

ins proad leadership in computer hardware and.
technology. But, the Japanese have begun to

The United States reta
a C
iety of sectors.

r i
software preoduction and
close the gap in a vari

o Japanese producers now have products that match or exceed the
capabilities of major U.S. producers in such sectors as
large-scale processors, magnetic disk storage and printers.
Joint government-industry research efforts are focusing on
software, in which the Japanese lags U.S. firms in most areas.

0 The Japanese government and industry have targeted the

< j 3 3 , M T . ~ P Mmool
scientific computing or supercomputer sectior, and the leading

- . 3 . - [ . [ N 3 3 e
Japanese precducer recently announced a computer which it

3 EY T O . T o 3 Te 5 - ~ e e
claims surpasses currsnt U.S. models in this sector.

© In concert with industry, the Japanese government has begun a
10-year R&D program to produce the so-called "Sth generation"
computer system, by which they hope to lzapfrog the U.S.
industry.

Semiconductors - Computers and office machines, Electrical equipment
and Components

The United States no londger has the lead in several important aAreas
0f semiconductor technology.

. . .
in metsl-oxide

role
computer memories. It now
orld market for the current

© Japan has an emerging leadershi
semicenductor {(MOS) high-densi
has well over S50 percent of the w
state-of-the-art device.

e

o The Japanese alsc have strong capabilities in complementary
metal-oxide semiconductor (CMOS) technolegy, favored for its
low power, radiation resistant characteristics.

0 Japan has an emerging semiconductor production equipment
technology which will rival U.S. capabilities. Emphasis is
on increasing the degree of automation of production
facilities as well as improving its ability to produce high
density devices.

0 The Japanese, West German and French governments nave
subsidized a number of programs to assist their
microelectronics industries. .

o The United States retains a firm lead in microprocessor
technoliogy.




paar
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Fiber Optics - Electrical egquipment and ccmponents -

Fiber optic techanol as advanced ndpld;y since the late 1960s,
e g 1
(08 4

o
with a2 significant potential range cf applications, especially in .
the communications field.
o Of the three components in a fiber optics system -— light
source, transmission medium, and detectors —— Japan has been

credited with a clear lead in light source technology and
application and is bompetitive with the United States in the
other component technelegies.

of International Trade and Indus;ry has
*reonics for ragid development. The

‘ sociation of Optoelectronics Applied
u}.awms wa lished in 1980 to be the cocrdinator of
government- bUDSlQlZGd projects in fiber optics and other
optoelectronic R&D projects.

o
pede

Bintechnology - Drugs and Medicines, Chemicals (biogenetics)

Al“hough the United States has the lead in recombinant DNA and cell
culture technologies, there are gaps in its process technoclogy and
in the manpower available to meet future needs
0 Qther nations are making substantial investments in the
commercialization processes, in which the United States has
no clear lead

o Japan has an undisputed lead in fermentation processes, a
critical segment for commercialization, and is aggressively
seeking to build on its strengths in this area.

Pharmaceuticals

American domination of world pharmaceutical markets has been
steadily reduced over the past twenty years.

o In the antibiotics sector, Japanese manufacturers are the
world leaders in new compounds. Seven of eleven new
antibiotics developed in 1979 originated in Japanese
laboratories.

enditures of U.S.-owned companies for researcn at. home and

ol
[®] =

XD
abroad have not matched the expansion of foreign-owned firms’
res

earch efforts.
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o The U.S5.-located share of world pharmaceutical research has
fallen from about two-thirds in the early 1960's to just
above one-—third today —-- 'higher growth rates for West
Germany, Japan, and the U.X. have persisted.

Robotics - Computers and office mdchlnea, Electrical equipment
and components

While the United States contlnues to lead in research and design,
Japan has far surpassed it in robot production and use. According
tc a narrow U.8. definition of robots, which excludes simple
mechanical transfer devices, Japan currently has about three and a

half times as many ropots in use as the United States.

© Starting with technology licensed from the United States,
Japanesa manufacturers have developed robots for a broad
spectrum of applications. Over 70 percent of all robots used
in Japan perform machine tool loading and assembly
cperations, compared with 21 percent in thQ United States.
Japan's experience in this area, which is expected to be a

major growth market, will give it an advamtage in the 177.S.

market

o Several U.S. firms have entered into licensing arrangements
with foreign companies to attempt to accelerate their own
entry into the robot fiesld

Machine Tools* - Computers and office machines, electrical equipment
and components.

o The competitiveness of the machine tool industry will
increasingly depend on the use of microelectronics and
computer-based technologies, areas of increasing activity
overseas.

o Other countries, particularly West Germany and Japan have
actively penetrated the U.S. machine toocl market. Imports
now account for 24 percent of U.S. consumption.

o Japan has developed a major capability in computer
numerically controlled (CNC) machines and flexible
manufacturing systems (FMS). Japan has already made inroads
in the U.S. CNC market and has Larueted FMS for mass
marketing.

*While the aggregatzs machine tcel sectcr technically falls outside
the definition of aigh technelogy, a number of segments of ths
lndustry are intensive .consumers of new techno'og_es.
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THE U.§. HIGH TZCHNOLOGY POSITICN

The United States malntains an absolute le aa in overall technology.
Nonetheless, there has been a decline relative to our major

com pmﬁl*“:s in a significant number cf U.S. nigh technology
industries. This change must be considered in ccn;uncticn with the

-~

following:

¢ The importance of technology as a key factor of U.S.
comparative advantage in trade -— particularly considering
the secular decline in the aggregate U.S. trade position;

o The wvalue of technology-intensive industriss —-- in terms of
growth potential, and their high wage, low pollution
characteristics -- as a desirable arsa of zconocimic activity;
and

o The signs of concentrated foreign efforts te become major
competitors in technology-intensive products.

The degree to which specific factors have affected the
bompetitlfeqess of the country's industries —-- and may continue to
do so -— 1s discussed in the following Section

Iv. THE ENVIRONMENT FOR TECHNOLOGICAL DEVELOPMENT: FACTORS
CONTRIBUTING TC COMPETITIVENESS

Ameng a large variety of economico, € political forces,
several keyv factors have a significa ce on technological
development and the competlt*‘eness lv all U.s.
technologically-intensive industries cticn examines thess
principal elements, contrasting thel ance to the United

States and major foreign competitors.

We believe that among the most important factors which influence
competitiveness in high-technology industries are*:

*Exchange rate movements can have and have had an influence on the
competitiveness of high technology industries. But there are
several reasons for not identifying them as an element affectin
competitiveness across a broad range of hlch technology industries.
A number of high technclogy segmen s are only emerging ;hdhbt*1es,
robotics and biotechnology, for example. Trade is not significant.
Even for some of the more established high technology sectors
international flows may take the form cof tachnclogy rather than
products and, therefore, are relatively insulated from the effects
of movements in exchange rates. Another factor dimishing the
influence of exchange rates is the widespread phenomenon of rapid
price declines for high technology products, in scme instances, o
sufficient magnitude to dominate any movements in exchange rates.
For these reasons we do not identify exchange rate.movements as
orincipal element affecting the U. S moatltive pesition
across-tha-board in high technolo

1 \Q

fe})
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‘group of industries as a whole.
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—— General economic policies including competition policies and
their effects on growth and the investment decision;

- Finaﬁcial‘capital cost/supply;

—— Explicit R&D programs and incenﬁives;

—— Supplies of skilled personnel;

—— The transfer of technology to other economies; and

-— Explicit indust;y policies, including targeting strategiss
and trade restrictions.

)

In the following, these major elements are discussed in some detail,

1

The relative importance of each of these considerations may vary
significantly among industries. We do not intend that this
assessment should downplay the importance of other individual,
detailed considerations which are highly industry-specific.

The high technology industries are characterized by relatively rapid

technolcgical development and changing market attributes. No

precise analytic method exists for determining the effect of a each

one of these factors in isclatiocn on inncvative verformance for a

n large part. they act in
th sti

concert.

Stable noninflationar owtT imulates the demand for
new innovation, but n : attained without adequate
skills embodied in nd adeguate R&D

a ingsr: and
expendlitures. New innovation ¢ not be applied without access to
financial capital at competitiv tes. Conversely, technology
transfers would be more likely to take place if skills, capital and
demand were limited in the domestic environment. Interactions
between a number of these factors must also be recognized, further
complicating the analysis.

ul
r

THE OVERALL ECONOMIC CLIMATE AND HIGH TECHNOLOGY INDUSTRIES

Innovative activity and the willingness to apply technological
advances are directly and substantially affected by the general
economic environment and government macroeconomic pclicies.* During
recession, among the first areas to be cut back by £irms have
historically been investments in research and development and cther
long-term innovative activities. Thus, to increase investor
willingness to undertaXe high-risk investments with long-term
paypbacks, 1t is important to reduce uncertainty through:

icn of the influence_of these factors can be
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conomlic growth;
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o 1low and predictable inflation; and

. d e
5 congistent government macroecconcmic policies.

"

Before the 1573-74 cil price increase and the world recession that
followed, the general economic environment was favorable to research
and development, innovation, and capital formation in the United
States, Japan, West Germany, and France. Strong and steady economic
growth maintained investor confidence in the potential return to
investments in innovative activities. Inflation averaged &6 percent
or less annually and remained fairly stable, nh*eh w*”vch*ﬂﬁ the

erosion of real-wvalue h’storlc—based depreciation allowances and

rovided ma +akl Ml armine hAari-cean rocayrAine Soidgeama sos o -
h A l\.e.~ a noYe gnazie jor = SRLail T‘j FOTODARPIS OIS &.C,"v ..u..«;--_) LaTures o303 and

pf;ceq.

Government macroeccnomic policies indirectly supported private
investments in innovative activities. Government revenues and
expenditures grew more slowly than incomes, leav*ng lncr9331n11;
larger shares cf incomes at the dispcsal of the private sector.
Only in the United States did this phencmencn fail to Pc""', and in
the two decades starting in 1960 expendltures sliigntly outpaced
overall income gains. Budget deficits of the four countries, in
general, did not crowd out private capital expenditures cor push
interest rates upward.

The oil price increase and the werld-wide recessilon unfavorably
altered the economic e~v1renmaﬁt in 211 four countries, though less
seriously in Japan For the last half of the 1%70s:

o the rate of expansicn of real economic activity slowed

a
sharply in all four countries
o the rate of inflation increased in all but Japan, and

o government economic policies became more volatile and lacked
consistency as they switched between fighting inflation and
maintaining high employment.

Confidence in the strength of Japan's economy was adverselj affected
by the sudden 5-6 percent drop in its real growth rate in 1975.
Nevertheless, the steadiness of the rate in the late 1970s -~ the
real GNP growth range was 4-6 percent a year during 1976-80 —
restored the confideénce of Japanese businessmen in the fundamental
soundness of their economy. Even in 1981, a relatively dismal year
for most industrial economies, Japan had 3.0 percent real growth.
Each of the other countries had greater variations in resal GNP
growth in 1976-80, and only the United States and Japan had
substantial real growth in 1981.
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Post-1975 inflation rates have been more favorable in Japan and West
Germany. Despite the international tendency toward inflation, both

countries' price increases in theé last half of the decade were below

those between 1960 and 1973. These lower rates of inflation
indirectly promoted investment by helping to hold down interest
rates.

in part, the relative shifts in macroeccnomic performances in the
late 1970s were conditioned by government economic policies. Some
governments clearly chose to combat actual and latent inflationary
pressures more strongly than problems arising from slower economic
growth or recession. And the menstary authorities in some instances
held growth of the money supply to rates well below previous levels
combat inflationary tendencies. ‘

The recent emphasis on lowering the rate of inflation and
eliminating the use of "stop-and-go" economic policies by the U.S.
government is expected to provide a more conducive climate for
innovation in the United States. The decline in the underlying U.S.
inflation rate combined with dramatic decline in interest rates and
the recovery of the stock market suggest a movement toward a more
favorable economic environment.

FINANCIAL CAPITAL COST/SUPPLY

e of Financial Capital

£
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High technology firms generally compete in rapidly expanding markets

that can change quickly with the introduction of new products or
processes. The ability to quickly respond to new opportunities is
essential. International differences in the availability of
financial capital may be crucial in determining relative
competitiveness in specific areas.

All technology-intensive industries are not necessarily among the
most capital-intensive industries within an economy, particularly in
terms of physical capital per worker. There is, though, a
significant requirement for financial capital -- that is funding for
research, development and operations occurring before sales take
place -- in most of the high technoleogy industries.

The requirement for financial capital is directly tied to the nature
of many high technology concerns. New opportunities in terms of
product or process are often created for the first time by costly

fundamental research carried out with no guarantee of return to the
investment. The application of new technelogy in a production
system often requires substantial capital. Finally, the growth in
sales may be initially slow and require financial support because
The product may have been created before the oxplicit demand for the
irtem existed (i.e., "we wanted it put didn't Xncw it").
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In this context, the cost of flnancLal caplf'a1 can have a particular -
affect in comparison with other sts of production fer
recnnolo gy—lncen31ve firms. nlgn Lapltal costs can preclude
ndeavors which have high risks but potentially great returns for s
the entire soclety. Further, we feel that the pelicies of ocur major
competitors can have notable influences on the relative cost and
availability of capital in a number ¢f technoclogically-intensive

areas. Many of these are related to industrial policies which are
described in other sectlons of this report. Principal
characteristics of £ re'qn financial systems in which such policies

.
operate are outline ﬁ be

Financial Systems

Japan —— Jap i
partly due to the in ives a
guidance through its financial system, incliuding !

administered its tax p011c1es. Government control of Japan's
financial system remains tight despite the steps taken in recent
years to liberalize. Even though Japan's direct contribution tc the
develcpment of its high techrology industries has been more limited
in the last few vears, 1ts high technology efforts continue to have
a significant impact on the development of these industries through
financial policy instruments such as interest rates, fax incentives
and loan programs. (For more on the latter, see the section on
industrial policy.)

After World War II, Javanese firms sgatiszsfied thelir large demand for
funds through bank bo rrow Jings In turn, banks funded corporate
demands through heavy borrowing from the Bank of Japan. This set of
relations gave the monetary authorities tremendous leverage over the
financial system. Reinforcing this leverage, an extensive array of

capital contrecls insulated the Japaness financial system and
interest rate structure from foreign money market developments, and
the government rationad credit on a preferential basis to promote
development of targeted economic sectors. A corollary of this
pattern of financlial development was that Japanese bond and stock
markets were underdeveloped.

The authorities' leverage over the financial system began to erode
after the first oil crisis, due to declining demand for bank credit
in view of slower economic growth and increasing corporate reliance
n overseas fundings and retained earnings. Concurrently, the
authorities recognized the need to move toward a market-oriented

gnvironment to finance current account and budgetary imbalances and
to implement monetary policy fla Vnen market aoeratlons Although
the large drowth in government bond issues. to finance budgetary
jeficits has resulted in the em ergence of a si7eable Japanese bond
market, this market trades mainly government bonds and not private
corporate issues The Japanese sStock market is still characterized
as volatile.
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Thus. in recent years Japan has replaced administered interest rates
for most key mcney market instruments with market oriented rates and
revoked most prohibitions on external capital flows. However, some

external controls remain; and certain domestic deposit and lending -
rates, and as well as primary market issues of government bonds ars

still under administrative control. These controls and allocation -
of loan funds to corporations through “window guidance"” are used by

the government to extend preferential credit to certain sectors and

industries to fulfill social and ‘economic objectives. ’

Japanese central bank rate supervision has kept interest rates below
market clearing levels. As a result, the major city banks
periodically need Bank of Japan regfinancing, and thus become subject
to government guidance on allocating loans among industries. This
courages the banks to make loans to targestsd borrowers —— those
irms integral to the accomplishment of the Ministry of

nternational Trade and Industry's vision of industrial development
-~ enabling those firms to sustain unusually high debt levels.
Furthermore, most commercial bank lending is short-term, but
explicit or implicit rollover agreements allow Japanese corporations
to view short-term loans as long-term liabilities. :

Japan's tax policies have been particularly helpful to the
development of their high-technology industries in general and for
specifically designated industries such as microelectronics and
computérs. Most importantly, their high technology industries have
been aided by both gensral tax vrovisions that provide exempti
for capital gains and personal income tax exemptions whi
encouraged high levels of savings and investment. They hav

been aided by special tax provisions that enccuradge high + o3y
development through accelerated depreciatiocn, as.well as one-time
write-offs for purchasing designated Japanese produced equipment
such as computers, tax reserve funds that allow tax deferral, and
tax credits on specified types of investments. The combined effects
of these subsidies has been very important. This is demonstrated
for example in the magnitude of the national tax revenues lost just
under the category of promoting technology. In 1981 alone this loss
amounted to over $600 million, or over one-fourth of all Japanese
national tax benefits granted.

0 () T
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France -- The inefficient and poorly developed French capital market
reflects the pervasive influence of the central government in
controlling economic activity and its desire to ensure the
availability of long-term capital for selected, favored corpora
investment despite a chronic shortage of long term capital. It
characterized by an extremely complex set of financial
intermediaries, most under government control, which together
channel household savings into corporate investment.

te
is

french firms depend heavily upon bank lending to supplement internal
funds In 1970-739, financial institutions supplied over 75 percent
cf the funds French corporations raised domestically. The market
for stocks has traditionally been limited, while the bond market has
peen dominated by the nationalized industries and special credit
institutions
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The Banque de France closely controls the amount and cost of capital .
available to firms. As in Japan, commercial banks rely on central
bank refinancing of medium— and long-term industrial loans and are

P | B ATy 3 < e 2w e h Y o v e
thus subject to administrative guilance.

Citing French commercial bank caution in lending, the relatively
nigh interest rate to corporate borrowers, and the excessive welght
accorded short—term profits in deciding among potential borrowers,
the Mitterrand government has introduced legislation that will
result in a nationalized banking sector directly or indirectly

£
controlling 97 percent of all rasident deposits and 93 percent of
all lcans. The government expects that this additional control will
enable it to ensure that lending criteria are adjusted in favor of
long~term investments judged to be in the national intérest

West Germany —-— The West Germa

a high level of personal savings, and
financing by retained earnings. The io of internal resources to
gross investments has ranged from 70 90 percent over the past 20
years. The banking system's crucial e is to attract lecng-term
deposits and relcan them to industry. In 1970-79, roughly 80
percent of external corporate financing was in the form of
fixed—-interest loans for ten years or more. :

system 1s characterized by
h degree of industry

H
\Qq

of i
Q0P H-
ct [
. 1) }.._I

(=]

[}

The interlocik: tween the financial and industrial
sectors in Wes trongest among the major economies
s of &3 percent cf the corporate
C est German corporations. The threse
r 35 percent ¢f the shares voted

As financial advisers and holders cf voting rights of such
significance, German banks can have considerable influence over a
Firm's behavior. This influence contributes to decision making
consistent with long-term return to capital and, thus, the ablility
to reduce the extensive long-term bank exposure. The firms benefit
from the information bankers are able to bring to their board rooms
and from the greater degree of certainty that financial support
exists for corporate decisions.

While West German banks often play a major role in corporate
decision making by virtue of their major equity holdings, the
central government has not 2mployed the financial system to guide
lending activities. Financial policies are generally macroeconomic,
with specific lending institutions providing sectoral assistance,
primarily to housing.

Nonetheliess, T

o emphasize investment as a means of stimulating the
sconomy, the West German government has sponsored a number of
programs to compensate for perceived capital market deficienciles,
For example, it has attempted to ccmpensate for the virtual absence
of venture capital and the reluctance of commercial banks to finance
small- and medium-sized firms by the use of a government sponsored.
independent organization formed by a consortium of banks with the
goal of providing venturs capital for nigh-risk prcjects.
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‘ Sources of Funds

Internal cash flow has significant advantages as a source of funds -
- for innovative activity. Industry structure, corporate tax :

- policies, sales volume, profit margins, and investor demand for a
return on investment strongly influence the generation of internal
cash flow. External funds are raised through stock issues, bond
sales, and borrowing. Host financial markets and a corporation's
relationship with its lenders greatly affect both how these funds
are raised and corporate reliance on them. Normally, firms are
hesitant to externally fund high-risk projects, especially if the
payoff may not be realized for a number of years.

An important development influencing innovative activity, therefore,
has been that external financing in the United States has increased
significantly compared with internal funding. The relative
importance of these two sources has been reversed within the past
decade. (See Figure 4.1)

The U.S. household sector is a net provider of funds to the business
and government sectors. - In previous years the U.S. saving rate has
been substantially below that of its competitors. A comparison of
average personal saving rates for the 1976-80 period reveals a great
disparity: Japan, 20 percent; France, 16 percent; West Germany, 14
percent; and the United States, 6 percent. While part of the
difference may be attributed to cultural and institutional
1fferences, one factor historically has been the insufficiency cf
centives for increased savings.

Q.
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The U.S. system is further characterized by substantial direct
acquisition of capital through equity financing and borrowing,
principally from the household sector. U.S. corporations have
relied relatively less on debt as a source of funds than have their
forelgn ccmpetitors. (See Figure 4.2) As a result, they may have
tended to put more emphasis on short—-term profitability in assessing
investment programs.

Assessment of the Relative U.S. Position

Examinations of the practical effect of our major competitors' i
economic policies indicate that industry preferences in capital cost :
and availability have existed. Tax policy, to special reserve

accounts, has been one mechanism employed in this regard. For

example, in some cases, special reserve accounts have been used

effectively as an interest-free loan from the central government

providing additional maneuverability by lowering corporate demand

for external funds:
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o In Japan special reserve allowances have also been legislated
to encourage specific corporate undertakings, such as the
application of computer-aided design and robotics.

o By the end of 1978, "reserves and provigions" uniformly
comprised almost two-thirds of French and Japanese and
one~third of West German equity holdings. Moreover, foreign
firms have uniformly experienced a continued growth in
allowable reserves and thus benefited from a constant stream
of tax—-free income.

Al

The financial markets in Japan and France are organized to make
low-cost financial capital available to favored industrial sectors.
The French and Japansse governments especially smphasize the use of
their banking systems to influence the pattern cf industrial

growth. While these policies may not necessarily result in the most
profitable or the most productive use of financial resources within
these economies, such actions can 51gn1f1cantly affect the cost and
supply of capital for specific feoreign firms relative to U.
counterparts.

Relarive Cost -— We believe that some specific high technology

industries may have faced effectively greater capital costs here

- +han abroad. This has been due to the combined effects of
preferential ;rca;ment afforded specific foreign firms in obtaining
capital at favorable rates and foreign government policies which in
ct act to reQ“" the risk industry DYOject -— and thereby
vium which must o - capital on this account. dn the
abroad may have faced higher costs, or

RELATIVE RESEARCH AND DEVELOPMENT EFFORTS

Both government and private industry support high technology by
sponsoring research and development programs. An examination of
trends in R&D in the United States, Japan, West Germany, and France
reveal significant changes in overall relative growth in real R&D
expenditures and in how those expenditures are allocated among the
different types of research. It also shows a dramatic increase in
U.S. industry's share of R&D spending, along with the U.S.
government's strong shift from defense-related to civilian projects
over mocst of the 1960s and 13970s with a projected reversal of this
pattern in the future. THe U.S. defense establishment absorbs a
significant proporticn of b ‘§. research and development spending.
Ameng OECD ¢ ' nse related R&D spending is over three
;imes the T otner governments. Most of the

D focuses on areas of potential




Approved For Release 2007/04/04 CIA RDP84BOOO49ROO1700240013 9

27

Overall R&D Funding

In absolute terms, the United States supports the largest amount of -
R&D. In 1977, for example, U.S. private fdudTng of industrial R&D
was about 40 prscent greater than the sum of the correspending
figures for Japan, West Germany, and France. But since 1964, R&D
funding from all sources has increased more rapidly in these three
countries than in the United States. (See Figure 4.3) These -
differences in growth reflect in part, a growing willingness by
these other countries to invest a ccnstant or increasing proportion
of their gross domestic output in R&D. Further, these expenditures
are focused on areas where these investments become significant
relative to U.S. efforts. ‘

There have also been significant changes in allocation of R&D
spending amcng basic research, applied research, and development
across the four countries. Starting from a relatively low base,
between 1967 and 1977, in real terms, Japan increased its proportion
cf R&D funds for baslic research by cover 60 percent, West Germany by
over 50 percent, and France by over 16 percent. (See Figure 4.4)

The propertion of U.S. spending, adjusted for inflation, allocated
to basic research, however, remained constant throughout the

period. The U.S. government funds approximately 70 percent of all
basic research performed in the U.S.

Business R&D Funding

jd

With regard to business funding of R&D, U.S. performance compar
favorably for the 1970s. Between 1964 and 1970, £fi in

Germany and France expanded their R&D funding at substantlally
higher rates than U.S. firms. During the 1970s, however, growth in
'U.S. business funding cof R&D surpassed that of West Germany and
almost matched the French growth rate. Meanwhile, starting from a
lower base R&D spending by Japanese firms grew over 50 percent
faster than that of U.S. firms. (See Figure 4.5)

A look at the share of business gross domestic output apportioned to
R&D for manufacturing activities also shows a comparatively strong
U.S. business performance. (See Figure 4.6)

Because the United States is increasingly relying on private
business to fund research, a greater share of U.8. research will be
influenced by the pressures of the market. For example, a recent
trend has been for U.S. businesses to favor research projects with
short-term benefits relative to those with long-term benefits. This
change in favor of shorter—-term projects is partly the result of the
volatile U.S. rates of inflaticn and, some observers pelieve,
managerial incentives and technigques. Thus, prcjects with long-term
economic and social benefits tend to be underfunded. It is widely
recognized that the sccial returns to research far excesed the
private returns, thus the changing structure c¢f sponsorship of R&D
in turn influences the cOmposition of the projects. andertaken.

[ON0)]

Approved For Release 2007/04/04 - CIA-RDP84B00049R001700240013-9



Approved For Release 2007/04/04 : CIA-RDP84B00049R001700240013-9
28

A recent study by the McGraw-Hill Company shows that, unlike during
previous recessions, R&D expenditures by U.S. firms are expected to
increase substantially in 1982 over 1581 (up 17 percent). The new
taxz provisions and competition from Japan are belisved to be
particularly responsible for the unusual increase. However, the
survey provides no evidence concerning the time horizon of these
investments.

Government R&D Funding

Governments in all industrial nations fund R&D for at leag
purposes:

ot
ul
w
£y
@

i

3 - ~ £
2 to meet government needs (e. fe

ense;;

e ;

0 to enhance the science and technelcgy infrastructure
(scientific knowledge, training of scientists and engineers);
and

o to stimulate development of commercial technologies (in the
United States, the major beneficiaries of this type of
research support have been agriculture and energv).

The four countries show major changes in government R&D funding
patterns during 1964-78. These differences may well have influenced
these countries' rate of development of commercial technologies

during the past ten to fifteen vears.
g E 3

From 1264 through 1978, real government R&D exzpenditures in the
United States declined by approximately 9 percent. (See Figure 4.7)
During 1964-70, the governments of Japan, West Germany, and France
greatly increased their R&D spending, while from 1970 through 1978,
only Japan and West Germany continued this rapid expansion, with

real growth of 66 and 30 percent, respectively. Recently France has
announced a goal of dgreatly increasing the resources devoted to R&D.

The major proximate factor in the decline of U.S. government

spending for R&D was the sharp cutback in defense and space R&D

during the late 1960s and early 1970s. (See Figure 4.8) At the same

time, other major components of U.S. government R&D did not increase )
enough to completely offset this reduction. Current budget :
projections, however, show a relative R&D expenditure shift back to
defense. Combined with the private sector increases, this will

signify a relative change away from civilian R&D support.

in contrast, the governments of Japan, West Germany, and France
accelierated their R&D efforts in several areas during the 1970s
seeking to achieve maximum impact on commercial technologies in
order to narrow the U.S. technological leadership in key sectors.
for sxample,
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o all three countries increased their R&D outlays for nuclear
ensrqgy programs;

0 Eurcpeans nationg, led by France and West Germany, undertcok
a space satellite program and development of the Airbus;

0 in France and Japan, the governments allocated substantial
funds for electronics R&D.

However, in 1981 the U.S. government sponsored almost half of all
R&D conducted in the United States, about $32.9 billiocn, and real
growth of approximately 4 percent is estimated for 1982. Of thisg
amount 52 percent went for national defense, 14 percent for space,
percent for health and 10 percent for energy. The scale anrd
ative support for military R&D is unique. Outlays for R&D by our
r trading partners tend to focus con projects with significant
ffs in the commercial sphere.

In 1980, the last year for which international data are available,
the U.S. government expenditures for R&D, $29.6 billion, were a
third greater than those of Japan, West Germany and France combined
($22.2 billion). The Japanese government sponsored 25 percent of
il R&D conducted in Japan in 1980, about $5.7 biliien: the West
rman government sponsored 48 percent, about $9.1 billion; and the
French government sponsorsed 62 percent, about $7.4 billion.

SCIEZNTIFIC AND TECHNICAL PERSONNEL

Although representing only 5 percent of total employment, the high
technology industries accountad for more than 25 percent of total
U.S. scientific and technical manpower in 1980.

The availability of large numbers of well-trained scientific and
technical personnel has long been recognized as a significant
contributor to the competitive strength of American high technology
firms. Recent trends, however, reveal that not only is this
relative advantage diminishing, but the relative quality of the
U.S. technical pool may also be declining.

The follewing trends during the 1970s illuminate the problem:
o Employment of scientists and engineers in R&D rose

considerably more rapidly in Japan, West Germany, and France
than in the United States. (See Figure 4.9)

o The percentage each country contributes to the total number
of scientists
countries illu
positions. Ja
percent of thi
from 83 percen

and engineers employed in R&D across all four
strates the significant changes in relative
pan meved up to almost 25 percent from 20

s total, while the U.S. proportion declined

t td 37 percent. '
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o When examined against labor force trends, these relative .
changes become even more significant: the labor force in the
United States grew oDy 24 percent; in Japan, by about 6

percent; and in France, by roughly S pa cent. In West

-
-

-~
uekmany, it actually declined by 5 percent.

'I#

¢ There has been a noticeable "graying" of America's
engineering work force as the percentage of younger engineers
in the pool has fallen. Since the obsolescence of knowledgs
occurs rapidly, espcially in areas where R&D 1s extensive, an
aging engineering work force is likely to be less creative.

As a result of these trends, during the 1970s, the U.S. labor market

was characterized by shortages of pers:nnel in several high
technology sp901alt*es. Most prominent amoAg the shortagas or tight
labor market conditions reported during this pericd were those for
all types of computer snecialists This reflected the burgeoning
applications of computers and their related servicing industries
throughout the economy. Similar situations were reported for
electronic specialists and chemical, electrical, and industria

engineers.

e increases in saLary levels in the private sector, which resulted
om a tight labor market, bQElCUQly affected recruitment of
structors for U.S. engineering schocl faculties (currently, ther
e 1,600 vacancies) and for the U.S. armed forces (where pay scal
ol
n
n

__‘w

e
28
not Xeep up with the private sector). These increases alsc
tributed tc a sharp drﬁp in the number of engineering Ph.D.

-~

didates.

Upgrading the Quality cf Science and Engineer
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The quality of secondary and postsecondary educaticn pregrams will
be 1mportant to the competitive positions of the advanced
economies. Not only with respect to enhancing the education of
future engineers but also to upgrade the skills of the existing work
force. In the past, U.S. industry has made less use of the option
of upgradlng the skills of older personnel than its foreign
competitors, whose governments encourage systematic upgrading.

Although the United States retained a substantial, if reduced, :
overall lead in the employment of scientific and technical

perscnnel, the relative upg*adlng cof the quality of the cverall

labor force was greater in the other countries, particularly in

Japan.

United States—-—The lack of universally high standards in mathematics
and the sciences in U.S8. secondary schcols, along with a lack of
emphasis on these discipllnes, serlously nandicaps attempts to
broaden the U.3. base for training scisntists and snginsers This
has also been c1ted as a major factor in th relative declins of the
"technological literacy" 'of the U.S. labor force in general
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. At the university level, however, the United States remains strong.
Educaticn in science and engineering at U.S8. universities compares
very faverably with postsecondary education in competing nations.
The relative adaptabi S. engineering schocls, as
compared with their £ t has been a strength. For
these reasons, U.S. un s rong international
reputation and attract large numbers of foreign students. Still,
the previously mentioned faculty vacancies do raise questions about
the ability of U.S. univers

ities to provide quality engineering
education in the future.

Japan—--The Japanese have a policy of emphasizing scientific and

technological training. The strong background average Japanese
factory workers have in science and mathematics is one explanation

of their superior understanding of the technological aspects of
production.

Scientists and engineers enjoy a very high status in Japan. This
has been reflected by the 65 percent of the baccalaureates who opt
for scientific fields at the university level (as contrasted with 30
percent in the United States).

The relationships among universities, the government, and industry
are very clecse in Japan and mostly maintained by informal channels.

West Germanv--West German secondary education for those heading for
univer j also has much more required training in mathematics and

rsiti
sciences than U.8. schools. Aabout 75 percent of those who graduate
from th

es
na
e upper secendary school go on to universities, and roughly
one-third of this group seek degrees in science, engineering, or
mathematics

France--The highly centralized French educational system has rigid
secondary school requirements in mathematics and science studies for
those planning to enter higher education. Those entering higher

education either go to the very select Grandes Ecoles, for which the
competition is very great or to ordinary universities. Despite the
rapid expansion in requirements for engineers in France, the Grandes
Ecoles have not been allowed to expand significantly.

Graduates from the select French engineering schools are destined
for careers as administrators in the government and industry, while
those with degrees in the sciences or engineering from ordinary
universities do not carry such a guarantee to success.

GOVERNMENT INDUSTRIAL POLICIES IN HIGH TECHNOLOGY SECTORS

In adepting industrial policies for high technolegy sectors,
governments usually state as their principal objective the
identification and acceleration of activity in potentially strong
sectors to gain larger shares of international markets. In some
countries, these policies lead to the government's selecting )
"national champions" or strengthening state-cwned enterprises to be
used as the competitive leaders. '

B d Eor R 07/04/04 : CIA-RDP84B00049R001700240013-9 :
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Foreign industrial policies in the high technology sectors can -
weaken the ability of U. “, f*rm: to roalize adequate returns in a
variety of ways, e.d.

’
to permit U.S. firms to ck;eva auaquate Vetufnb, -gnutxug or .
bypassing pa tePt or copyright protection, and sometimes requiring
know-how to be transferred as a condition of access te forelgn

r

markets. Thus, for U.S. firms engaged in research, the already high
risk is amplified once a determined foreign competitor enters the
field with government support.

Industrial development can be strongly influenced by a government s
tax and expenditure policies. Many have industrial policies aimed
at spec1flc 1ndustr1es. Lhe choice of policies is dependent on

political, social and econcmic cbhbjsctives.

Carried out with the necessary infrastructure of low-cost, readily
available capital, a strong commitment to research and development,
and abundant, highly trained personnel, foreign government
industrial policies promoting indigenous development of selected
hich technolcgy sectors can influence competitiveness.

Industry Targeting

Industry ta cgehlqc ~— the selective use of instruments by a
goverzre nt in order to enhance the cumuet“t*ﬁe ness of a particular
ndustrial sector -— 1s a concentrat £ industrial policy.
Thc instruments can pe combinations of £is and protective trade
nmeasures applied in varying degrees of ind )UityA in a2 number of
instances governments alsc create or permit the formation of
industry groupings which intensify their industry's ccnceantraticn in
rder to achieve larger scale econcmies, reduce duplicative
activities, or influence the direction of industry developmen

These groupings can simply be research cocperatives made up of major
lnduatry members and permitted by exceptions in antitrust laws, or
they can be nationalization of the entire industry.

Industry targeting by the advanced develcped countries has come to
concentrate increasingly on the high technology sectors. A
compilation of public statements about industries targeted by the
governments of Japan, France and West Germany (Table 4.2) is
essentially a list of high technolcgy sectors. It should be noted
that there are indications that other countries are beginning to
adopt similar development strategiss. For example, Mexico and
Brazil have targeted the computer sector.
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Table 4.2
Targeted Industries
west

Japan france Germany
CCHMPUTERS ' - X X X
MICROELECTRONICS p: X X
ELECTRONIC INSTRUMENTS X
LASERS - X
OPTICAL COMMUNICATION X
ELECTRONIC OFFICE EQUIDPMENT X hd
BIOTECHMOLOGY p:s X
ROBOTS X X
ENERGY CCMNESERVATION EQUIDMENT X
UNDERWATER EXPLORATICN A
AERCSPACE ® X
TELECCMMUNICATIONS X X

Japanese Industrial Policy

The Japanese government has traditionally guided the development of
Japan's manufacturing industries. Since the Meiji Restoration
(1868) and even more rigidly since World War II, Japan has employed
a wide array of programs aimed at actively targeting priority
sectors and promoting industrial development and other social
obiectives. The policy instruments employad under these programs
n / financing for modernization, ¢ and investment;
1

i i :
zation cartels; standards; supply-side tax incentives: and
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join entures. The power of Japanese industrial policy has been
diluted somewhat in recent years, with the loss by the Ministry for
Industrial Trade and Industry (MITI) of its direct control over
foreign exchange and impert licensing. Further, the growth of
financing for industrial and sectoral development through the Fiscal
Investment and Loan Program (FILP) has slowed considerably and its
focus has been narrowed to the two ends of the spectrum -- high
technology and declining industries.

.
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u

en
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For the last three decades Japan's industrial development has been
led by a national industrial plan in one form or another. These
plans have identified sectors the government considered to have the
best prospects for technclogical advance and international
competitiveness, such as steel, heavy machinery, autos, and
petrochemicals, and measures were adopted to support their
development. In the late 1950s, Japan shifted the emphasis of its
industrial policy from merely improving individual company -
efficiency to concentrating its efforts on the development of
priority sectors. For these sectors the government often restricted
imports, prohibited foreign investment (except as minority

rartners), and encouraged imports of foreign technolegy. In the
19605 and 1970s, Japan encouraged greater specialization and
economies of scale. In the early 1970s, emphasis shifted toward R&D
assistance and sales of entire plants abroad, with a number of
Japanese institutions working :together to promote such afforhs
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The Japanese government's current plan is laid out in the document .
entitied "Industrial Policy Vision of the 1980s.," published by MITI

in April 15890 This plan accords priority to energy related

development and savings (particularly by raticnalizing and

modernizing production procvesses 1in ymall and medium sized )
enter;rises), cutting Japanese external resource vulnerability, and
expansicn of high technology sectors.

The main financing organ for directly implementing Japanese
industrial policy is the FILP, the Fiscal Investment and Loan

l

Program. This is the so-called "second budﬂet” which allocates
about $100 billion annually. These funds are disbursed through the
Japan Development Bank, the Small Business Flnance Corpora+1on, the
Fxport-Import RBank, and other Japane se government ¢nbgluuy;uhs The
government also supports RWD fc promcte sclence and technology in
its main budget

The development of the high technology sectors is being accomplished
larqely through support of R&D activities, capital expenditures, and
xport expansion. Financial assistance is provided through the
Japan Development Bank, MITI, and the Ministry of Finance. In
addition, MITI supports directly through its own budget selected R&D

projects and tecnnologles Participating companies share in the

development work, in the kncw-how generated by the DtOjéLt and in
the rights to gaten“s (Over 351 million in direct subsidies in
high technclogy are planned for 1982.)

Twalve so-called knowladge—intensive industries have been designated
for emphasis in the 19€0s, in addition to those alread; receiving
aid. Information electronics is currently supported through
substantial R&D subsidization -— such as the $400 million joint
research effort by government and industry in microelectronics that
began in the late 1970s, as well as by gpecial assistance to

software development.

The development of Japanese computer production is being aided, for
example, by government supported sales of computers. The government
is offerldg financial assistance and joint venture participation
with private enterprise in leasing computers. The government also
reserves about 90 percent of its own purchases for Japanese

producers. :

To aid development of telecommunications producticn, the Japanese

monopoly Nippon Telephone and Telegraph Corporation (NTT) has long

rasistad opening its purchasing to bids from foreign suppliers. It

nas also dirsctly supported the R&D of the major telecommunications
uppiiers and aas helpea finance thelir expcrts.

equlpmea.t 34
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n “he 1950s, the bulk of FILP financing was directed at targeted
r¢tv areas; howeéver, in recent years the major portion of FILP
ds has been ulfébu@d at less Lonpet1t¢¢¢, poiltluallv sensitive

5 such as small and medium sized companies and agriculture, or
:
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: ial programs such as housing and regicnal ﬂevn¢0ﬂupn‘
orgover, the gLowfn rate in FILP has slowed in the last three vears
e to a slowdown in the growth of its fanulng base and
administrative efforts to prune inefficient and wasteful
expenditures from government operations. However, FILP funds remain
very large and continues to grow. They are a key force in
government direction of Japanese industry.
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Included within the overa
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FILP budget is the b dqet cf the Japan
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(JDB
c:eﬂﬁt to the targeted areas. The JD3 budget fo 1381 was abcut $5
billion, of which about $2 billicn was for energy-related
promotion. About $600 million was earmarked for high technol legy

areas. The JDB, has been making these loans at subsidized interest
rates at a maximum of about 100 basis points beleow the long term
prime rate. Outstanding loans for fcch1ﬂ1mﬁy deve*dpmeub amounted
to $2 billion at the end of 1980. With informal "wincdow guidance

targeted industries are insured of obtaining these incentive |
subsidies. - |

French Industrial Pcoclicy

French industrial policy has

been nighly selective, pragmatic
shifting between market and nonmarket avorcaches to meor what
pressures seemed to need co'ntering‘ However, in the las® Ve
French government has significantly increased its emphasis on
policies targeted at high technology industries The appointment of
a cabinet-level Minister of Research and Technolocv (now Minister of
Industry and Research), and commitment, by law, to increase public
research snendlng by 17.8 percent annually until 1985 are evidence

of the seriousness of French government efforts.

Before the mid-1970s, French industrial policy was aimed at -
preventing the takeover of French industry by foreign firms and at :
strengthening it through consolidation. It also strove to enhance

French industry's ability to compete effectively with European

firms, anticipating further European integration. :

During the 1950s and early 1960s, the French government used a wide
variety of techniques to stimulate industry, encompassing virtually
all those used currently. For example:

o it selected certain sectors for encouragement, providing
government education about R&D assistance;

o it encouraged mergers and consclidation:

o 1t created investmhent- oanx ng facilities to.provide risk

ca01ta- ‘
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o it protected industry from international competition;

and domestic competztwcn

competitiveness

0 it deliberately exposed se ted industries to international-
T r

crce efficlency and
o it allowed cartel-like groupings of industry tec try to
achieve international competitiveness; and

o it encouraged specific sectors to cut their losses short when
competitive forces were overwhelming.

The government directed its promotion efforts at high technology
sectors, @nc‘ud’“g nuclear ensrgy, aircraft and space, e;ergy
ccaservat$cn, electronic data processing, and telecommunications. It
’sed a variety of technigues, ircluu*ng government purchasing, tax

incentives and direct financial assistance, and special funds for
distressed regions. In addition, it concentrated on stimulating
consultation of companies with laber, obrorgthen¢ng t e capital
markets, and suppeorting R&D in key industries.

The planning structure for guiding a sector may be fairly simple or
complex. In the case cof the computer-related electronics industry,
France has four separate plans: the Plans Calcul (completed in 1976)
fcr the mainframe computer; the Plan Composants, for microelectronic
componenta, the Plan Peripherique, for EDP perlﬁh@ral ecuinmpn*' the
ectronique Civile; and the Plan Mechani

Plan oxtware; the Plan Elec anigue
for the entire electronics and mechanics industries. In :ormulating
these plans, the government works closely with industry.

A major feature of France's pre-1976 policy was that the criterion
of success was achieving in tnrnatlonal homoe*1+1ver°s<——preferab1§

without, but if necessary with, technological assistance from
abroad. It sought to promote high technology industries through
government investment in "national champions"” in various key
projects and through the selective admittance of foreign firms that
could accelerate technological innovation in cooperation with French
companies. Once they have become concentrated, however, these
“champions” have responded poorly to consolidation and competition.

The techniques had shifted somewhat from direct government guidance
of specific sectors and firms, to greater reliance on market signals
and enterprise strateqgy with stimulants to growing enterprises, so
as to hasten market processes. These moves had brought French

policy closer to both German and Japanese practice. But, the recent
nationalization of several key high technology firms ccupled with
the 37 percent increase in the geovernment R&D pudget Zor 1382 viaces
approximately three fourths of the naticnal research =2ffort under
government control. In spite of government emphasis on fcliowing
the "Japanese model," this increased government control of ressarch
may indicate return to more specific gevernment guidance
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France and Japan have publicly announced the selection of target
industries for future government support, and the lists are
virtually identical (Table 4.2).

te enhancing the competitive edge of

Examples of France's commitment
targeted industries include the following policy actions:

© Tax deductions have been offered to people who purchase
shares on the stock exchange, and mergers are being

restricted.

o A five-year, five-billicn franc support program for
electronic data processing and telecommunications equipment
is in place.

o The government has increased R&D spending by 33 percent,
aiming to raise total spending from 1.8 percent of the GNP in

1385

1
1980 to 2.5 percent by

West German Industrial Policy

Over the two decades preceding the first oil price
was considered an economic “wonder™. Government a
orly a limited role in promoting this growth.

During the early 1 nt recognized that if German
industry were to rem internationally, it had to
encourage greater v dynamic, advanced, scophisticated
industrial sectors as roduced, low walue-added
products were being di crts freom the developing

countries.

o Through grants, low-cost loans, and tax concessions, the
government increased 1ts suppert to the high-technology
sectors. For example, West Germany participated in European
wide projects in nuclear energy and aerospace. By the late
1970s, the types of West German programs and techniques -
employed were not significantly different from those of
France, though the extent of intervention in the economy was
markedly less.
© A new science and technclogy ministry was created to provide
federal R&D funding.

Since the late 1970s the government nas been increasing its funding
for R&D, especially in aerospace ventures in cooperation with other
European countries and in the West German microelectronics

industry. It helped finance firms buying data processing equipment
and provided additional funds for R&D in energy-related projects.
However, it has no official pricrity -list of sectors to be

supported. The .government responds and guides, but it dces not lead.
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Costs of Industry Policies

Other'governments have prodrams to promote their high technology
LnJu"‘”ies, just as we have programs to prowote space exploration.
The success of thess programs 1s not guarantesed. Substantial cests
are incurred, for government support of specific industries requires
steering resources away from other industries and guiding private
sector decisions. These programs bear social and economic costs,
including a reduction in economic choice. Moreover, for the United
States the market would in most cases be more flexible and would
adjust more guickly to technological developments than would
government direction. Thus, 1f the government supports an
unsuccessful project, it is likely to be more costly to the economy
than a miscalculation by a firm. While R&D expenditures, a
favorable tax climate and other such factors can create the
potential for competitive success, we recognize that the key to
effective competitiveness for the United States is sound business
decisions.

Nonetheless, the industrial policies of fo eign gevernments have
substantial effects on the ability of U.3S. industry to compete. The
disruption of market signals and resulting regource flows caused by
foreign industrial policies affect not only the domestic market of
the country applying them, but international markets as well. By
increasing concentration in and subsidizing investment in certain

sectors, by raising or maintaining protective barriers, and through
the application of vario s other tools of industrial policy
governments can signi ficantly alter ths assessments U.S8. firms make
of the risk associated with an investment or reduce the potential
market for a U.S. firm's product. In additicn, industry policies
can actually take away customers for U.S. products

TRANSFER OF TECHNOLOGY

The transfer of U.S. technology by the private sector has helped
foreign industry approach or equal the technological sophistication
of the United States. This has been particularly true in the case
of Japan. Avenues for the transfer of technolcogy also exist through
the weapons-related international cooperative programs of the
Department of Defense. As other countries have made significant
strides in high technclogy fields, the reverse flow of technology
has become important
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The Transfer of U.8. Civilian Technoleqy

Transfer of technology from the United States to foreign economic
act?vities cculd be in a form pssgnb_al"] noncompetitive with
activities in the United States, “and further, could complement U.S
activities In such cases these transfers would benefit the
importing country, the firms or individuals exporting them, and the
U.s. economy at large. Increased productivity and income would
accrue to the importing country, rovalty receipts would be received

by the expo**ers, and the U.S. economy at large would gain via

increased forelgn exchange earnings, perhaps increased export
demand, an ::rplexengary production arrvangements.

AT oo g e T o~ s e D L m e Yenms e omeay 1 T e v o oy e
Alterrs A= 3 rs of technology could ccour - and

cf i
C om

e past -- in areas which are usable in
ompetitive with activities within the United

tates. In such cases foreign countries benefit, the firms benefit
via royalties, but the U.S. economy or the industry at large may not
te net beneficiaries.

LY s
o

A net loss might occur for the United States because the transferred
technology could significantly increase the strength of a competitor
which would subsequently reduce U.S. advantage eithetr in the forei ign
market or in the domestic U S. market itself. In such a case the
individual returns of the ller of the technology might not be as
great as the overall cost of the compatitive loss for the country.

The pcte loss from civilian technology transfer would tend o
be reduc two factors
o Fir to the degree that the domestic U.S. economic
e .ment is (1) attractive to new producticn facilities
inc ating the technology, (2) provides adegquate

incentlves returns to the investor, (3) has competitive
capital costs, and (4) ensures a stable, growing domestic
economy, then the transfer of technology to foreign economies
would be reduced.

o Second, the effects over time of technology transfers will be
more beneficial if technology can be as readily obtained by
the United States as transfered from the United States.

The assumptiocn of £free transfer of knowledge both ways 1is generally
made in arguments for increased information and technology flow
between economies, but this has not universally been the case.

1

Japanese Technologv Transfer Policies

In ccontrast to other U.S. competitors, Japan has implemented
specific technoleogy transfer p0¢1c1es aimed at improving its
international competitiveness. These polices were not, moreover,
isclated instances of government intervention targeted specifically
at Japan's internat ional ec“;nologv transactions. They formed an
integral part of Japan's national industrial policy.

~"Approved For Release 2007/04/04 " CIA-RDPS4B00049R001700240013-9
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After World War IT, Japan instituted a naticnal cont
technology transfers, based on the Foreign Excnapq
LEade Control Law of 1949 and the Law Concerning F rei
cf 1950. All LGLhﬁO&uHY transfer contracts and direct fo
investment projects had to be screened and approved D} ta
government. The covernment believed that without its dir
control, Japanese industry might fall under the domination o
foreign interests. This concern dated back to the initial
industrialization effort of the post-Meiji Restoration.
The govehument sought to exert a countervailing power on behalf o
Japanese firms vis—a-vis their forsign competitors, who had suger
technologies. It also discouraged competition among rival Japan
Tl
o3

r

)] I-'~ b

firms in their efforts to gain access to foreign technology.
too, was intended to strengthen the bargaining position of Japa
technology purchasers. The government sncouraged “staggered.
orderly entry"” by individual firms into specific industries,
allow1nq the initial entrants to establish temporary monopolies
based on imported *echnoloqlea In another effort to improve their
access to technology, Japanese companies expanded foreign investment
in research-intensive countries, such as the United States and West
Germany.
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Imported technology has contributed to Japan's exceptiona

growth, but it was only part of an overall strategy.

o In recent years, orted ¢
complement rather than a sul

innovations.

Dfd

ch

o In the 1970s, Japan put greater emphasis on importing
technologies that had not yet Heen commercially explod
the transferring countries themselves.

o In the past, Japan's domestic R&D efforts were geared
primarily toward modifying, adapting, and improving imported
technologies. Now, however, it is targeted at the high-risk
stage or areas with the potential for major technological

advances.

Department of Defense Technology Transfers

Transfers of technology take place through various Department of
Defense programs operating within the framework of NATO and U.S.
relations with Japan, Koresa, Israel and other al|Las
proqrams were originally designed to enhance

strengthening the military power add defens
capac1fy of U.S. allies. Thy] ceontinue i
Dolitical and ecoqomic aims with arms. star
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- Coproduction

In Department of Defense
largely thr cugh the avanu

or
=F] coproduction. These programs seek to
reduce the development and p
e
ols

uction cost of weapons system by
es, and to promote technically
ve, and economically viable defense

ograms, technology transfers take place
O]

avoiding duplication ct resy
acvanced, industrially produc
industries of U.S. allies.

(fi"t()m
JCL

;echnology transfer hnd@r these programs is a major defense-related
issue. Copreoduction has been important in integrating and
strengthening the defense-related industrial base of U.S. ailies,
and the United States has benefited from technology transferred from

4

its allies. But, on balance, U.S. allies have been the greater
beneficiaries from these transfers because of the more advanced
ievel of U.S. military technclogy.

Coprocuctlon has had an adverse commercial effect for the United
States in a number of cases.
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Defense—r

related instrument of techhology transfer
its allies has been the demands of foreign
t

e
from the Jﬂlued cnaues TO
fsets". Offsgets are related to the balance

arms purchasers for

of payments and jcbs in ction with arms sales. They commit the
seller to ”cffset” the in of the purchase on the buyer by
applying a certain perce of the purchase price to purchases
from, or work 1r the buy: naticns In recent years, offgets have
become a certain favorabl ndition, other than the price, that the
buyer extracts in connection with a purcnaae In most cases, the
size of the offset is a primary factor in a nation's decision to buy
a specific weapons system from competing industries.

The practice of offsets has become intricately intertwined with the
various activities conducted under the coproduction programs.
Technology transfer, in various forms, plays a part in offset.

V. FOLLOW-ON TO CABINET COUNCIL ON COMMERCE AND TRADE

The Cab¢neu Council on Commerce and Trade recognizes the importance
at* ched to continuing U.S. preeminence in high technology for our
eccnemic and national security interests.

Tbe svidence developed by the CCCT directed study of the competitive
pcsture of the Unitsd States in high technology suggests that the
2ra of U dominance nhas past. Th;s is not surprising given the
abnormal postwar gap which emerged between the United States and
other~admanced countries., It was ingvitable that it would narrow.
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The CCCT repcrt raises a number of questions regarding the futu
U.S. high technology. These issues divide into those specific o
particular nigh technology sectors and those which cut across most, -
if not all high technology sectors. The CCCT nas directed that a
follow—on work program explore these issues and develop, 1if
appropriate, reccmmendations.

i"“t

In order to accomplish the CCCT mandate, a two pronged work program
has been developed. The first element examines specific competitive
factors in the following sectors: computers; telecommunications;
microelectronics; aircraft; robotics; biotechnology; and new
ccmposite materials.

For each of these sectors an in-depth analysis will be performed of
the competitl ;e factors at work in order to provide the basis for
assessing the economic and national security implications.

The second element of the work program examines a number of broader
factors which are especially relevant to competitiveness in high
technology. These include: an examination ¢f U.S. competition
policy as it affects U.S. firms in the area of cooperative research;
a review of tax treatment of research and short-lived assets; an
examination of the foreign sponsored target industry programs
usually designed to promote selected nhigh technclogy sectors; an
assessment of how the increasing technoiogical capabilities 1
foreign industries atfect U.S. national security interests: and
structural questions regarding the U.S. laber force.

NOTE 1: Exchange Rate Effects

The United States allows the market to set exchandge rates. There
are no exchange rate objectives. Underlying changes in demand and
supply act to determine exchange rates. That is, the exchange rate
is endogenous determined.

Changes in exchange rates affect the measurement of a trade share —- .
that is, the ratio of a country's exports to other countries' :
exports -- in two ways:

First, there is an immediate accounting effect. U.S. exports, for
instance, are usually compared with the sum of other country expcrts
which are expressed in U.S. dollar terms. If the dollar depreciates
in value, then those exports o¢f other ccuntries -- when converted
into dollars —-— will be given a greater value. Automatically,
therefore, the U.S. share will decline, without anything else
happening.
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Second, an exchande rate change can act to increase or decrease the
. volume of exports by altering the amount of demand for a product

much as any price change would. In the example of a dollar
depreciation, there would tend to be increased demand for U.S.
eéxports, because the price to foreign buyers now could he lower.
Over time, therefore, the U.5. expert share would ingrease due to
this. -

How much increase would occur versus the initial share decrease
would depend on the price responsiveness (or price elasticity) of
demand for the product. Depending on the price responsiveness, a
currency depreciation could eventually either lower or raise a
country's export share compared to its criginal level.

[}
[43]

T
’53 in Shiar

NOTE 2: Comparing Chang

[$)]

In comparing changes in export shares over the short run -—sa8y from
quarter to quarter, or even over a period of one or two years —- an
explicit consideration of how exchange rate changes have affected
the share calculation is highly appropriate.

Comparing the behavior of shares cver a several year period, though,
1s a different matter. After several vears —-— certainly after as
long as a decade -- the changes in demand that will result from a
currency realignment will have been completed. Then what is
precisely wanted for a longer—term comparison is the share
calculated using goods as actuall;

U

1
ates which actually sxisrted

valued bv the internaticna
marketplace —-- that is, by the axchange v
at the beginning and at the end of the geriod.

The fact is, of course, that the U.S. dollar depreciated in the
1970s. While in the short-term this acted to increase the value of
other countries' high technology exports versus these of the United
Stated -- and thus to decrease the U.S. export share —— it alsc made
the U.S. products more attractive in price relative to competitors.
This acted to help increase the international demand for U.S. high

technology products.

In comparing the performance of U.S. high technology exports at the

start versus the end of the decade what we are really interested in

is the final result of these two effects: how much did we once sell

versus foreign competitors, and -- after relative price changes have
had time to work themselves cut into new buving patterns —— how much
do we sell now? This long-term compariscn requires that we use the

exchange rates that actually prevailed.

Alternative calculations can be made holding exchange rates.constantc
at some value and then calculating what 2 specific product's share
would have been at the constant ratas. This exercise can be useful
in short—term, quarter to gQuarter assessments when the assumption
can oe made that there was no change in price-induced demand for
exports. Over a longer-term, though, pretending exchange rate
changes did not occur also pretends that corresponding changes ir
the demand for the product did nect cccur Demand changes <id cccur,
of course, and cannot be ignored in this way.
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PRODUCTIVITY GROWTH IN
HIGH TECHNOLOGY INBUSTRIES
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Figure 2.5 .
EMPLOYMENT GROWTH IN
HIGH TECHNOLOGY AND
" SUPPORT INDUSTRIES
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Figure 3.2 .
SHARES OF MAJOR INDUSTRIAL COUNTRY .
HIGH TECHNOLOGY EXPORTS

Percent of industrial Country
High-Technology Exports
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Source: DOC/ITA from UN Series D Trade_ Data.

The industrial countries are: Austria, Beigium, Canada, Denmark, France,
ltaly, Japan, Luxembourg, Netheriands, Norway, Sweden, Switzerland,
United Kingdom, United States, and West Germany.
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Figure 3.2
SHARES OF THIRD COUNTRY
HIGH TECHNOLOGY IMPORTS
%
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Source: COC/ITA from UN Series D Trade Cata.
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Figure 3.7 . . :
'REVEALED COMPARATIVE ADVANTAGE IN 1265 AND 1980
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Figure 43
SELECTED INDICATORS OF RAD FUNDING
FOR THE UNITED STATES, JAPAN, WEST GERMANY,
: AMD FRANCE
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Figure 4.7
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Flgure 4.8

U.S. GOVERNMENT OBLIGATIONS
FOR R&D BY MAJOR BUDGET FUNCTION
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