
.

CHAPTER 10

National Industrial Policies



Contents

Page

Overview . . .  . . .  . . .  * . .  * . .  . 0 .  * * .  * . .  . * * .  * . .  . * * *  . * * *  * 0  * * * * * * * * * " @ ~ * * " " " " " * 377

The Context for Industrial Policy ● o*o**. **. c*. *.. **e @ * . * . * $ * + + * . . . . . . . . . . 378
Policy Orientations. . . . . . . . . . . . . . . . . . . . . . .. .. ... ... ... ....O .. ... .OO. OO”OOS  380
The Tools of Industrial Policy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381

Industrial Policies Compared . . . . . . . . . . . . . ..=...... . . . . . . .....=-=. ● O.-to. 383
Developing Countries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383
United States.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389
France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~........””””” -“. “S “ 394
United Kingdom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., .””..” 400
West Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405
The European Community . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ~...... 412
Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 413

Summary and Conclusions . . . . . . . . . . . . . . ..***** . . . . . . . . .00.0.0. . . . . . . . . . 423

List of Tables

Table No. Page

77. Economic and Industrial Policy Indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379
78. Korean Electronics Production . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384
79. Market Shares in Consumer Electronics for Japan and Other Asian Nations . . 385
80. Japanese Government Expenditures on Selected Projects

Related to Computer Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420



CHAPTER 10

National Industrial Policies

Overview

Government policies directly and indirectly
affect the international competitiveness of in-
dustrial sectors. The impacts can be positive
or negative, tangible or intangible; they may
fall on domestic firms or foreign enterprises.
The American electronics industry has claimed
that the policies of the U.S. Government some-
times damage its competitiveness, while for-
eign industrial policies—particularly those of
Japan–also place it at a disadvantage. This is
a familiar argument: many U.S. business lead-
ers assert, on the one hand, that U.S. policies
are counterproductive and that they would be
better off without Government interference,
and on the opposite hand, that in other coun-
tries government polices, far from being coun-
terproductive, give their competitors powerful
advantages in international trade. Such ques-
tions turn on the general tenor of relations
among government, business, and other in-
terest groups (consumers, organized labor) as
well as the details of policy.

As the importance of electronics became ob-
vious and competition intensified, foreign gov-
ernments sought policies that would promote
the growth and development of their own in-
dustries. These trends seem bound to continue,
not only in industrialized nations like Japan but
in developing economies. Questions of central
concern for American policy makers include:
How do industrial policies differ among na-
tions? TO what extent can the effectiveness of
these policies be evaluated? Do actions taken
by foreign governments give the electronics in-
dustries of these countries significant com-
petitive advantages? Can industrial policies
‘‘create’ comparative advantage? These are
hard questions. The monetary value of subsi-
dies can seldom be approximated accurately.
Even where this is possible, it does not tell
whether the money was well spent or wasted.
More important, the industrial policies of coun-
tries like Japan work in large part through in-

tangibles. When counting the yen does not suf-
fice, how does the United States countervails
subsidies?

This chapter treats industrial policy in com-
parative fashion, with special attention to in-
stitutional context and the evolution of in-
dustrial policymaking, as well as the place of
electronics in strategies for economic develop-
ment. Policies in the United States are covered
only briefly; the next chapter treats U.S. trade
policies in greater detail, while chapter 12 ex-
amines policy alternatives for this country.

Industrial policy means different things to
different people. To some, the term brings to
mind government programs for supporting and
promoting targeted industries, typified by the
French “plans” or Japan’s government-funded
research and development projects—sector-
specific attempts to assist industry. Beyond sec-
toral measures, a vast array of public poli-
cies—dealing with taxation, trade, human re-
sources, science and technology, antitrust,
labor markets and economic adjustment, gov-
ernment procurement—also influence the de-
velopment and viability of industries like elec-
tronics. OTA prefers to view industrial policy
broadly, as encompassing both sectoral target-
ing and the many policy measures with ag-
gregate rather than sector-specific aims that
often have less direct effects on private firms. 1

International competitiveness, at root, de-
pends on the efforts of private firms—this is
as true in countries like Japan with relatively
comprehensive and well-developed industrial
policies as in the United States—but public
policies help shape the environment within
which corporations operate and managers

I U,.S. industrial Competiti\reness:  A Comparison of Steel, Auto-
mobiles, and Electronics (Washington, D, C.: U.S. Congress, Of-
fice of Technology Assessment, OTA-ISC-135, July 1981], p. 151.
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378 ● International Competitiveness in Electronics

make decisions. The decisions of government
officials are important too. Nations have ap-
proached industrial policy differently; govern-
ment intervention is more common and viewed
more positively in France or Japan than in
West Germany or the United States. Sometimes
public policies are clearly defined and con-
sciously developed, sometimes they evolve in
ad hoc fashion—the traditional pattern here.

Still, such generalities can mislead: in all
major industrial nations, policies toward the
electronics industry have changed over time;
in several, debates over new approaches are
underway. Furthermore, policies often differ
across an industry. More than 20 years ago,
Japan began a series of programs intended to
foster the growth of an indigenous computer
industry—but the government did little by com-
parison to directly promote consumer elec-
tronics. In the United States, public policies
toward the automobile industry have centered
on regulations, while trade issues have been
stressed in the context of steel. U.S. agricul-
tural policy has been much more highly de-
veloped than policies toward manufacturing.

Why then have some nations—France, Japan,
Taiwan, for examples—moved toward well-
defined and rather comprehensive policies
directed at electronics, while countries like the
United States have not? There is no simple

answer, but historical and institutional factors
as well as stages of economic development and
the exigencies of day-to-day politics play a part,

Where government has for years promoted
industrial development—France rather than
Britain—public sector involvement in the econ-
omy is more widely accepted as legitimate. In
such countries, policies directed at a single in-
dustry such as electronics have usually re-
flected overall economic objectives. Institu-
tional mechanisms that facilitate coordinated
policymaking—central banks or development
banks, respected planning councils, centraliza-
tion of responsibility within one or a few
bureaucratic ministries–enhance the ability of
government officials to implement industrial
policies. These features are lacking in the
United States. During the greater part of the
postwar period—when American industries
such as electronics and aircraft were clear
leaders in world competition—public policies
here were directed, not at economic develop-
ment, but at regulation.

As this chapter demonstrates, industrial
policies will be a prominent feature of the in-
ternational competitive environment for the
foreseeable future. While other countries are
busy developing them, the United States is still
groping for a response.

The Context for Industrial Policy

Public policies directed at electronics should receded to less than 5 percent of GDP, From
be viewed in light of a nation’s overall eco- 1976 to 1980 alone, the share of Japan’s exports
nomic development strategy. Table 77 gives in accounted for by electronics went from 9 to 14
summary form a number of indicators of eco- percent. 2

nomic position and industrial policy for five Such shifts, the results of complex economic
countries, Electronics and other high-technol- currents, form part of the policy context. Major
ogy industries grow more important as manu-
facturing and services displace agriculture, In

changes have also been occurring within elec-

Japan, agriculture accounted for more than 20
tronics. Continuing the example of Japan, con-

percent of the gross domestic product (GDP)
in 1955, when the electronics industry was in-

“I’rends in the Electronics Industry in 1980 (Tokyo: Electronic
s i g n i f i c a n t  b y  i n t e r n a t i o n a l  s t a n d a r d s ;  b y  t h e Industries Association of Japan, 1981), p. 49; “Industrial Review
e n d  o f  t h e  1 9 7 0 ’ s ,  t h e  a g r i c u l t u r a l  s e c t o r  h a d of Japan—1981 ,“ Japan Economic Journal, p. 33.
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Table 77.—Economic and Industrial Policy Indicators

1.
2.
3.
4.
5.
6A.

6B.

7.

8.
9.

10.
11.

12.

NA

United States——
Services as a proportion of gross domestic product (GDP). . . . . . . . 63°/0 (1980)
R&D expenditures as a percentage of GDP . . . . . . . . . . . . . . . . . . . . . 2.39°/0 (1981)
Government as a source of R&D funds . . . . . . . . . . . . . . . . . . . . 47.20/, (1982)
Civilian (rather than military) R&D as a percentage of total R&D 70.0% (1981)
Electronics R&D as a percentage of total R&D (1975) . . . . . . . . . . . . 22°/0
Government R&D spending on electronics as a percentage of
total government R&D spending (1975) . . . . . . . . . . . . . . . . . . . . 30°/0
Industry R&D spending on electronics as a percentage of
total industry R&D spending (1975). . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 0/0
Percentage of 1978 government R&D funds going to:

Economic development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9°/0
Defense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49°/0

Organization of industrial policymaking system . . . . . . . . . . . . . . . . . . Fragmented
Government-business relations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Adversarial

Patents granted (1981) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65,770
Balance of trade in electronics with the United States (1981)
(millions of dollars) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +$4,235b

Overall policy and strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ad hoc

Japan

550/0 (1 979)
1 .970/0 (1 979)
27.40/o (1980)
97.40/0 (1977)
28.40/o (1979)

320/o

260/o

220/0
2%
Centralized
Cooperative

50,904

- $5,878’
Leapfrog:

West Germany— ——

49 ”/0 (1979)
2.320/o (1980)
49 ”/0 (1 979)
92.40/o (1979)
30 ”/0

31 %

30 %

15%
12 %

Decentralized
Structured

representation
business and
labor views

13,429

+ $1,592
Adaptive:

indigenous
technology
development

stresses
technology
development

of

not ava!lable

United Kingdom Taiwan.—..

630/o (1980)
2.11 (1978)
550/0 (1979)
69.70/o (1978)
26 

340/0

2170

13 %
52 
Fragmented
Semi adversarial

22,924

+ $1,696
Adaptive:

stresses
commercial
applications

380/o (1979)
0.650/o (1981)
43%a (1980)
NA
NA

NA

NA

NA
NA
Centralized
Cooperative

NA

-$1 ,635’
Catch-up

aExcludes  expenditures for m!l!tary  R~D
bunlted States  with all nations
cNegatlve  sign denotes exports to the United  States exceeding  imports from the Un [ted States

SOURCES Ten Year Economic Development Plan for Taiwan, Republlc  of Ch!na, ’ Taiwan Counc!l  for Economic Plannlng  and Development March 1980
Tecfrrrlcal  Change  and Econornlc  Po/Icy  (Paris  Orqanlzatlon  for Economic  Cooperation and Development, 1980) p 31
Denshf  Sangyo ;O Kokusafka  no Hoko  to sono  EIkyo m Kansuru  Chosa  Hokoku  (Survey Report on Trends In the International lzatlon  of the Electronics Industry and Their Influence Part II on East and
Southeast Asia) (Tokyo Nlhon  Densht  Kikat  Kogyokal  (Electronic Industries Assoclatlon  of Japan), March 1981), p 121
K Schott,  Industnal  frrnovatlon  fn the  Urr~fed  Klngdorn,  Canada and the Unlfed  States  (London Contemprlnt  July 1981) p 9
J Baranson  and H B Malmgren,  ‘ Technology and Trade Policy Issues and An Agenda for Act Ion “ report prepared for Department of Labor and Off Ice of the U S Trade Representative. October 1981 P 158
‘Survey of R&D Actlv!t!es  in the Year 1980 Republic  of China, ” Nattonal  Sc!ence  Counc!l,  Republic of China 1981

Science /ndlcators—  1980 (Washington D C National Science Board Natronal  Science Foundation 1981), pp 210-214
Electrorrlcs  Jan 13, 1982
C J Mosbacher WIII  R&D Funds Be More Than $77 Blllfon  in 82 /ndustr(a/  Research & Deve/oprnerrt  January 1982 p 106
Naflonal  Patterns of Sc/errce  and Technology Resources— 1982 (Washington D C Nat!onal  Sctence  Foundation 1982) p 33
Wor/d  Deve/opmerrf  Reporf  1982 (New York Oxford Unlverslty  Press 1982)  P 114
Outlook  for Scfence  and Technology, National Research Council (San Francisco W H Freeman, 1982), p 519
E/ectron/c  Market  Data Book 1982 (Washington D C Electronics I ndustrles  Assoclatton  1982)  P I I 1
Information from U S Patent Off Ice Embassy of Japan, Science Dlvlsjon  Coord!nat!on  Council for North American Affairs Repubhc  of China
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sumer products declined from two-thirds of
that country’s exports of electronics in 1971 to
about half by the end of the decade, while semi-
conductor and computer exports increased.
Many of Japan’s consumer electronics ship-
ments to the United States have been displaced
by products from other Asian nations, partly
a result of rapid industrialization in countries
like Hong Kong and Korea.3

These changes in the composition of Japan’s
exports reflect shifts in the international divi-
sion of labor—developing economies are now
producing more consumer electronic goods,
while advanced nations concentrate on high-
er technology products. Industrial policies can
be viewed as responses to such structural
changes; they may attempt to modify or resist
them, to smooth adaptation to change, to com-
plement or even induce it. “Success” is most
likely when policies work to accommodate or
reinforce rather than impede changes in in-
dustrial structure—provided the policies are
based on sound judgments concerning the
strengths and weaknesses of a country’s in-
dustries, both domestically and in the interna-
tional marketplace. This is no easy task; still,
policies toward electronics in other countries,
if not the United States, should be viewed
in these terms—as components of national eco-
nomic strategies based at least in part on per-
ceptions and projections of structural shifts in
the world economy.

International economic conditions now favor
American corporations less than in the earlier
postwar years; this is one reason for the grow-
ing interest in industrial policy for the United
States. This country, along with the rest of the
industrialized West, has experienced low rates
of economic growth, rising inflation, and high
unemployment over the past decade. Competi-
tion has intensified among firms here and
abroad, all seeking to maintain or enhance their
positions in markets that maybe growing only
slowly. Under these conditions, governments
have turned to industrial policy as a way out

s White Paper on International Trade-1980 (Tokyo: Ministry
of International Trade and Industry, September 1980), p. 32. As
discussed elsewhere, Orderly Marketing Agreements have also
contributed to this shift.

of persistent economic problems, Moreover,
aggressive industrial policies in one country
breed responses elsewhere. The turn toward
industrial policies, particularly in nations lack-
ing a tradition of government involvement in
economic affairs, is partly a reaction to these
new circumstances; in other countries, in-
dustrial policy is nothing new, just a continua-
tion of past practices under a different name.

Policy Orientations

As part of a nation’s overall development
strategy, industrial policies can be directed at
catching up, leapfrogging, or staying ahead in
worldwide competition (table 77), Absence of
a clearly defined industrial policy may indicate
general satisfaction with the situation, the case
in the United States until recently; lack of a
well-defined industrial policy could also reflect
a belief that it is improper for government to
concern itself with such issues—a widespread
attitude here. In contrast, during the 1960’s the
French and Japanese began supporting and de-
fending their computer industries against what
they viewed as an American challenge.

In many countries and at many times, defen-
sive industrial policies have been devised—
intended to preserve existing economic struc-
tures, maintain employment, and protect be-
leagured firms and industries.4 Often defended
as temporary (ch. 11), protective measures fre-
quently turn out to be persistent if not perma-
nent.

Adaptive industrial policies seek to en-
courage structural change by facilitating shifts
of resources to growing and productive indus-
tries—those in the process of becoming more
competitive. In contrast to the defensive ap-
proach, adaptive industrial policies begin with
the assumption that some sectors will eventual-
ly decline in size and importance. In practice
the boundaries between various sorts of in-
dustrial policies are vague; for instance, sub-
sidies or protection for a given sector may be
rationalized as a means of encouraging adap-

%ee W. Diebold, Jr., Industrial Policy as an International Issue
(New York: McGraw-Hill, 1980), pp. 7-8, for an outline of types
of industrial policies.
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tation, while in practice they function as
defenses against decline.

More ambitious than adaptive policies are
those that attempt to induce change, This im-
plies moving beyond a response to economic
forces—here government takes the lead in ini-
tiating industrial change, with the object of im-
proving the competitiveness of some sectors
of the economy. Both this approach and the
adaptive strategy tend to be associated with no-
tions of dynamic comparative advantage and
the belief that governments can anticipate and
plan for shifts in the structure of advantage,

As pointed out in chapter 5, the competitive-
ness of all sectors of an economy cannot im-
prove at once. To pursue a positive develop-
ment strategy, a nation must begin with at least
the implicit acknowledgment that some of its
industries will likely decline. Common ground
concerning the prospects for industry is easier
to find in economies with simple structures.
Nations that are still attempting to catch up
have an easier time in formulating policy; they
face fewer choices, fewer possibilities,

The Tools of Industrial Policy

In market economies, governments bring a
more or less standard set of policies to bear on
industrial development—measures used for
purposes ranging from improving competitive-
ness to encouraging regional development or
strengthening the national defense, Regardless
of whether a country is attempting to pursue
an integrated policy, a wide variety of govern-
ment actions will inevitably affect the in-
dustrial portion of its economy.

In the case of electronics, many countries
have instituted policies affecting costs and sup-
plies of capital—for R&D as well as for invest-
ment in plant and equipment. R&D supports
can take the form of low interest loans, direct
subsidies, or government contracts. In West
Germany, government funding supports basic
research as well as projects aimed at commer-
cialization carried out by the laboratories of the
Fraunhofer Gesellschaft; the German Ministry
of Science and Technology also subsidizes con-

tract research undertaken by smaller enter-
prises, along with cooperative R&D in in-
dustrial research associations. The Very High-
Speed Integrated Circuit program of the U.S.
Department of Defense is aimed at integrated
circuits (ICs) for military applications, but will
have commercial  spinoffs.  The Economic
Recovery Tax Act of 1981 included a tax credit
for R&D spending, as well as accelerated de-
preciation of equipment used in research, Ja-
pan also offers tax credits to firms that increase
their spending for R&D over past levels. Be-
yond this, the Japanese Government directly
supports projects aimed at commercial micro-
electronics and computer technologies.

Many countries assist regions, small busi-
nesses, perhaps entire industries through in-
vestment grants and subsidies. The United
Kingdom’s National Enterprise Board provided
50 million pounds to capitalize the semicon-
ductor firm Inmos. In the United States, the
Small Business Administration loans money at
favorable interest rates and with lengthy repay-
ment periods. Regional development loans
have stimulated investment by American and
Japanese semiconductor firms in Ireland and
Scotland. National banks, particularly in-
dustrial development banks, have been impor-
tant vehicles in many countries for channel-
ing funds to particular sectors.

Government procurement is widely used to
support national firms. Military procurement
has been much more important in the United
States, France, and Great Britain than in coun-
tries like West Germany. The “Buy Japanese”
policies of public corporations such as Nippon
Telegraph and Telephone (NTT) were for years
an integral part of Japan’s policies in elec-
tronics. In 1980, NTT—which purchases siz-
able amounts of communications and elec-
tronics products—agreed, after lengthy negotia-
tions, to open some procurements to foreign
bidders. American firms have made only lim-
ited progress in selling to NTT, but the atten-
tion given the case indicates that government
procurement is becoming more subject to in-
ternational negotiation, perhaps less usable as
a tool for the promotion of domestic industries
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(nontariff barriers to trade, of which this is an
example, are discussed more extensively in the
next chapter).

Still another category of policy measure in-
cludes those bearing on the regulation of in-
dustrial structure. Nations can influence the
structure of their industries by encouraging or
discouraging mergers, not to mention national-
izing firms or industries as the Mitterrand gov-
ernment in France has done. American com-
petition policy has emphasized the regulatory
side—i.e., antitrust enforcement—while in
France and the United Kingdom, governments
have steered companies into mergers (e.g., the
computer manufacturers CII-Honeywel] Bull
in France and ICL in Britain) intended to create
“national champions. ” Encouraging mergers,
often through financial incentives—sometimes
referred to in Europe as structural policy—has
been a common feature of policies toward elec-
tronics in most developed nations.

Some countries use foreign investment con-
trols to restrict inward flows of capital, and
thus preserve domestic markets for local firms.
In years past, such regulations, as well as re-
strictions on imports and technology from
abroad, played a central role in the industrial
policies of Japan; several examples in elec-
tronics were outlined in chapter 5.5

Finally, tariffs and other varieties of trade
policy are an ever-present force in international
competition. Countries erect tariff walls to pro-
tect new or old industries; the European Eco-
nomic Community, for instance, maintains a
tariff of 17 percent on ICs to discourage im-
ports and stimulate domestic production. The
United States negotiated import quotas on col-
or televisions with Japan, Taiwan, and South
Korea during the 1970’s in an attempt to deal
with the problems of this industry (as discussed
in ch. 11). Trading nations all maintain export
promotion measures intended to help local
firms sell in the world market. In the United
States,  the Export  Trading Company Act
(Public Law 97-290) passed in the fall of 1982
is one of the most recent examples; modifica-

—.-
%ee  also R. S. Ozaki, The Control of Imports and Foreign Cap

ita]  in Japan (New York: Praeger,  1972).

tions to the Foreign Corrupt Practices Act
likewise intended to support U.S. firms in
foreign markets passed the Senate but not the
House of Representatives in 1981.

Policy measures of the types outlined above
have been deployed by governments every-
where in their attempts to influence the
development of industry and improve competi-
tiveness. Generally speaking, tariff barriers,
controls on foreign investment, and competi-
tion policies were the tools of first choice dur-
ing earlier postwar years; since the late 1960’s,
as trade liberalization gained momentum and
direct trade barriers were dismantled, R&D
policies and investment stimuli have come to
the fore. In the wake of intensified competition
in a wide range of industries, trade negotia-
tions—both bilateral and multilateral—have in-
creasingly centered on subsidies and indirect
barriers.

While the typical mix of industrial policy
measures has shifted over time, the group of
policy tools from which they are chosen has
not changed very much. The industrial policies
of various nations draw on the same basic in-
gredients—R&D supports, investment grants
and subsidies, public sector procurement,
merger policy, controls on foreign investment,
tariffs and other trade policies. Nations com-
bine these depending on their assessments of
the strengths and weaknesses of their own in-
dustries and the objectives of their economic
development programs.

The key to effective national policies has lain,
not in the individual policy tools but in their
combination—in the extent to which the poli-
cies chosen complement one another and work
toward a more or less consistent set of objec-
tives. The timing of policy initiatives and the
receptivity of private firms to government pro-
grams are also important, but the success or
failure of industrial policies is determined to
a large extent by the ability of policy makers to
develop and implement a consistent frame-
work and approach, one appropriate to that na-
tion’s position in the international economy.

The remainder of the chapter reviews indus-
trial policy in a number of countries, with par-
ticular attention to electronics,
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Industrial Policies Compared

The failures of industrial policy are much
more evident than the successes. How does one
weigh the contributions of government policies
to economic development—either on a general
or a sectoral basis—when a country has been
in the “take-off” stage, with many forces work-
ing more or less in concert to speed industrial-
ization? This was the pattern in the Japanese
steel, shipbuilding, and petrochemical indus-
tries in earlier years, when a skilled labor force
and rapidly expanding markets were aided by
the government’s push. It is now the case in
other nations that have begun to experience
rapid economic growth.

Developing Countries

The past decade has seen a striking rise in
the electronics industries of a number of new-
ly industrializing countries (NICs), most of
them in Asia. Many of these nations—Taiwan,
South Korea, Brazil—have chosen paths of gov-
ernment-guided economic development, albeit
with many gradations in the extent of govern-
ment involvement. With the exception of
China, which has emphasized “self-suffi-
ciency,” the Asian nations have relied heavily
on imported technology while capitalizing on
cheap labor. In countries like Singapore, Hong
Kong, and Taiwan, economic development pol-
icies have relied more heavily on encouraging
diversified exports of manufactured goods than
protecting local industries against import com-
petition. The typical attitude toward foreign
electronics firms has been pragmatic, with
American and Japanese involvements tolerated
or encouraged because of benefits in technol-
ogy transfer and infrastructural development.

In years past, the electronics industries in
most NICs centered on relatively simple con-
sumer products—radios and black-and-white
TVs, pocket calculators, electronic watches,
toys and games. Now, policy pronouncements
from these countries are calling for shifts
toward more sophisticated goods, In Taiwan,
which has perhaps the most ambitious govern-
ment programs, the stated aim is a more knowl-

edge-intensive industrial structure, much as in
Japan. Chinese planners, also reconsidering
their traditional approach, have become more
open to technology exchanges and business
ventures involving foreign firms. While the in-
dustries in countries like Taiwan and South
Korea have already become major producers
of middle-range products like color TVs,
simpler microelectronic devices, and computer
peripherals, it is far from certain that such na-
tions can succeed in advanced electronics tech-
nologies. Manpower limitations are the most
severe constraint.

South Korea

The Korean Government has consistently
sought rapid industrialization; the public sec-
tor presence has perhaps been more pervasive
than in any of the other NICs. Policy in-
struments have ranged from money to gui-
dance: rebates of indirect taxes, raw materials
subsidies and loans to exporters, target figures
for exports, funds for R&D. Korea’s export fi-
nancing programs have also been unusually
comprehensive compared to other NICS.6

For many years the Korean economy ex-
panded at a high rate, with annual increases
in gross national product (GNP) averaging 10
percent over the period from the early 1960’s
into the mid-1970’s. Labor-intensive manufac-
tured goods provided the foundation for this
growth; exports have become much more im-
portant to South Korea’s economy over the past
decade, growing from 12 percent of GNP to 35
percent. 7 Electronics has been an export leader,
the most rapidly growing sector. Korea’s elec-
tronics industry is still small compared to
Japan’s, but it accounts for more than 10 per-
cent of Korean exports.

More recently, South Korea’s economic mira-
cle has fallen on the same hard times that have

“’Korea’s Eximbank  Provides Incentives To Diversify Export
hlix,  Destination, ” I,$IF .Surt’e~’, Nov. 26, 1979, p. 366.

7P. H a sa n and 11. (;. Rao, Korea, POliL’Jr  Issues for Long-Term
De\’elopment  (Baltimore: Johns Hopkins Unl\fersity  Press, 1979),
p. 20.
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afflicted the rest of the world. The slump was
sudden: whereas Korea’s output of electronic
products grew at the astounding rate of 40 per-
cent per year during the 1970’s, production ac-
tually fell in 1980, although rebounding strong-
ly in 1981,8 South Korea’s Government con-
siders continued growth in electronics neces-
sary for recovery, and the industry remains a
focal point of development strategy. Korea’s
fourth economic plan (1977-81) concluded that
long-term export viability would depend on
structural changes in manufacturing. The plan
called for rapid increases in exports of elec-
tronic products.9 Korea’s Government assumes
that other developing economies will provide
stiff competition in sectors like textiles and ap-
parel, where Korean industry has in the past
been strong; thus, the country needs to con-
tinue moving into durable manufactures for ex-
port. The government also intends to deem-
phasize petrochemicals and heavy industries
like steel—sectors that helped lead Korean eco-
nomic growth in past years. The fifth and latest
plan released by South Korea’s Economic Plan-
ning Board proposes dramatic cuts in in-
vestments in these portions of the economy,
with expenditures on electronics boosted
substantially. 10 Table 78 summarizes projec-
tions by the Korean Government; electronics
exports are expected to climb to $14.5 billion
in 1991. The most rapid growth is projected in
industrial electronics products, including com-
puters and communications equipment, with
a heavy emphasis on microelectronics. The
share of total electronics output accounted for
by consumer products is expected to begin
shrinking by the latter part of the decade, with
a pronounced move away from the less sophis-
ticated components that are currently a staple

‘Denshi  Sangyo  no Kokusaika  no Hoko  to sono Eikyo  ni Kan-
suru Chosa Hokoku  (Survey Report on Trends in the Interna-
tionalization of the Electronics Industry and Their Influence,
part  II on East and  Southeast Asia) (Tokyo: Nihon  Denshi  Kikai
Kogyokai (Electronic Industries Association of Japan), March
1981), p. I03;  A. Spaeth,  “Korea’s Electronics Industry Making
Rapid Gains in Shift to High-Technology Products,” Asian Wall
Street journal Weekly, Dec. 20, 1982, p. 1.

@Denshi Sangyo  no Kokusaika no Hoko  to sono Eikyo  ni Kan-
suru Chosa  Hokoku,  op. cit., p. 5 6 ,

1oN. Thorpe, “South Korea’s Economic Program Reduces Ex-
pansion of Several Major Industries, ” Wall  Street ]ournal,  July
24, 1981, p. 24.

Table 78.— Korean Electronics Production

Output (millions of dollars)
1981 1986a

Consumer . . . . . . . . . . . . . . . . . $1,600 $5,800
Industrialb . . . . . . . . . . . . . . . . 490 2,700
Components . . . . . . . . . . . . . . 1,710 4,800

$3,800 $13,300
Total electronics exports . . $2,200 $7,000
aProJected
blncludes  computers and Ielecommun!cations  equl  Pment

SOURCE A Spaeth,  “Korea’s Electronics Industry Making  Rapid Gains In Shift
to HighTechnology Products,” Asian Wa//  Street  Journa/  Week/y, Dec
20, 1982, p. 1 The projections come from South Korea’s Ministry  of
Commerce and Industry

of the Korean industry, Such a reorientation
will entail shifts in R&D emphasis, with in-
creases in funding for both product and proc-
ess technologies. To this end, the Ministry of
Commerce and Industry has begun channel-
ing funds to Korean electronics firms for de-
velopments in semiconductors and comput-
ers .11

To help focus research efforts, the Korean In-
stitute of Electronics Technology—established
with government support in Gumi, the coun-
try’s Silicon Valley—is to be built into a center-
piece for research in electronics. The institute
has been installing production lines for very
large-scale ICs; the equipment will be used for
commercial production as well as engineering
d e v e l o p m e n t . 12 While the staff of the $62
million institute remains small, planners hope
that it will eventually house more than a thou-
sand research workers.13

In addition to R&D assistance, the South Ko-
rean Government has provided investment
funds to electronics firms and supported them
through procurements, For instance, Gold Star
Semiconductor—a joint Korean-U.S. venture—
will receive a loan of more than $40 million
from both foreign and domestic sources, in-
cluding the Korea Development Bank, to man-
ufacture telephone switching equipment which

none report states that $800 million has already been invested
by the government–’’Fourth Five-Year Plan,” Electronics Week-
ly, Apr. 25, 1979, p. 19.

“’’Korea’s  Electronics Industry Making Rapid Gains in Shift
to High-Technology Products, ” op. cit. Eventually, the institute
expects to sell the production facility to a private firm.

“’’South  Korea Seeks Electronics Rebound,” New York Times,
Mar, 24, 1981, p. D5.
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will be purchased by the Ministry of Commu-
nications. 14 A second major Korean electronics
firm—Samsung, also partly U.S.-owned—is in-
volved in the project as well. When the govern-
ment decided to begin color TV broadcasting
in 1980, Samsung won loans to aid in the pro-
duction of color receivers. Foreign firms have
also benefited from investment incentives, al-
though South Korea’s electronics industry has
been less dependent on overseas capital than
most others in Asia. Foreign-owned companies
are exempt from Korean income, property, and
corporate taxes during the first 5 years of
operation .15

Government generosity has not prevented
bottlenecks such as rising labor costs and skill
shortages among the 180,000 employees of
Asia’s third largest electronics industry. The
recent push toward indigenous technological
capability implies heavy R&D commitments,
but most South Korean firms have only limited
human and financial resources to devote to
these ends. Furthermore, other countries are
likely to be cautious in transferring electronics
technology to Korea now that the country’s
competitiveness is apparent. Japanese firms
have refused repeated requests for licenses
covering video cassette recorder (VCR) tech-
nology. 16 Korean producers have already dem-

I“<[jold Star Semiconductor Raising Loan for Motfe Into Ad-
~ancerl Electronics, ” Asian Wall Street Journal Weeklby, Apr. 13,
1981, p. 8. The company is owned 44 percent by Western Elec-
tric and 56 percent by the Korean Lucky Group.

“C, Webb, “South Korea, ” Electronics Weekl~, Apr. 25, 1979,
~). 19.

15M.  Inaba,  ‘(Koreans Press Japan To Share Video Cassette
Pr(}flts, ” ~]ectronic  News, NOV. 30, 1980, p. F. Nonetheless, se~’-
eral  Korean firms already produce VCRs of their own design,

onstrated their ability to compete in the color
TV market, but if they cannot get foreign tech-
nology in other areas their progress in elec-
tronics will be slowed.

In view of these obstacles, does South Ko-
rea’s development strategy seem feasible?
There is no question that Korean firms are well
placed to expand their shipments of products
like color TVs, passive components, discrete
transistors, and small-scale ICs to more ad-
vanced countries. Korea is already the world’s
biggest producer of black-and-white TVs, and
Korean firms have been among the leaders as
Asian nations have taken over much of the
world’s production of consumer electronics
products—table 79. But developing the capabil-
ity for designing and developing new products
based on domestic technology and resources
is a more ambitious and less certain undertak-
ing than manufacturing commodity-like prod-
ucts using standardized, well-understood tech-
niques.

Taiwan

The Taiwanese electronics industry runs a
close second in sales to Korea (ch. 4), and
employs more people. Both governments have
followed the Japanese pattern in emphasizing
electronics. At the center of Taiwan’s current
10-year economic plan (1980-89) is the develop-
ment of the machinery, electronics, and infor-
mation industries—favored because of high
value-added, modest demands for energy, and
comparatively high technology content. Tai-
wan has the best trained corps of engineers and
scientists in the Far East outside of Japan, mak-

Table 79.— Market Shares in Consumer Electronics for Japan and Other Asian Nations

Share of total world market, 1979

Japan All other Asian nations – Total Asian share

Video cassette recorders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93.2°/0 o 93.20/o
Color TVs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.7 3.8 31.5
Monochrome TVs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.3 49,6 65.9
Radios . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., ... . . . . 5.2 71.8 77.0
Audio tape recorders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38.2 52.8 91.0
Auto radios and tape players . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 48.6 18.7 67.3
Other home audio equipment, stereos . . . . . . . . . . . . . . . . . . . . . 40.1 12.1 52.2
SOURCE Denshl Sangyo  no Kokusa/ka  no Hoko  to sono  Eikyo  ni Kansuru  Chosa  Hokoku  (Survey Report on Trends in the International lzatlon  of the Electronics Industry

and The!r  Influence, Parl II on East and Southeast Asia)  (Tokyo N!hon  Denshl  Klkal  Kogyokal  (Electronic Industries Association of Japan), March 1981), p 2
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ing the more technology-intensive sectors nat-
ural targets. The country’s development plans
encompass ICs, computers and peripherals,
and high-end consumer products such as
VCRs. The Taiwanese, like the South Koreans,
are not satisfied with their image as manufac-
turers and assemblers of components, pro-
ducers of cheap TVs and consumer goods. Ac-
cording to the current government plan, elec-
tronics output is to double over the decade.17

For some time, the Government of Taiwan
has been encouraging shifts from labor- to
knowledge-intensive industries. One vehicle
has been the Electronics Research and Service
Organization (ERSO), which gets about 40 per-
cent of its funding from public sources, ERSO,
established in 1974, is one of four divisions of
the Industry Technology Research Institute
(ITRI); projects have included computerized in-
dustrial control systems, Chinese language
computers, and semiconductor development.
The organization also negotiated the technol-
ogy transfer agreement with RCA that helped
Taiwanese firms produce c-MOS ICs for the
country’s watch industry.18 ERSO is engaged
in manufacturing as well as R&D, and has
helped introduce improved quality control pro-
cedures in Taiwan’s electronics industry,

Wage increases have rendered Taiwan’s
labor-intensive industries increasingly vulner-
able to competition from other developing
countries, an important motive for the govern-
ment’s stress on knowledge-intensive sectors
and another parallel with Korea. Policy pro-
nouncements call for greater use of computer-
based automation to increase productivity and
export competitiveness. ITRI leaders hope that
Taiwan will be able to independently develop
small computers and the associated software
for both domestic and export markets. Govern-
ment planners believe that Taiwan will have
the best chance of success if ,  instead of
attempting to challenge IBM or the Japanese,

the country’s efforts are concentrated on
special-purpose machines compatible with the
Chinese language, along with minicomputers,
peripherals, and software.19 Examples of the
initiatives being discussed include joint ven-
tures with Western firms in which government-
sponsored training efforts would provide
skilled workers for software development.20 

Along with other Asian electronics indus-
tries, Taiwan depends heavily on exports (table
19, ch. 4; Taiwan exported 80 percent of its
electronics production in 1979, South Korea 70
percent), with the bulk of these shipments
going to U.S. markets. Taiwanese firms such
as Tatung and Sampo have already set up color
TV production facilities in the United States.
With an economy that has been growing at an
annual rate of about 8 percent, unemployment
at less than 2 percent, and a persistent trade
surplus with the United States, Taiwan’s elec-
tronics industry is well positioned for further
expansion. But Taiwan faces many of the same
problems policy makers in Korea are grappling
with. The country will need greater numbers
of well-trained technicians and engineers,
higher levels of spending on R&D, and contin-
ued improvements in labor productivity—the
latter of growing significance as wages rise.

As for South Korea, Taiwan may not have
the financial and human resources needed for
rapid development in electronics based on in-
digenous technology, And again, foreign pat-
ent holders fearful of new competitors appear
reluctant to negotiate agreements with Tai-
wanese companies, particularly in more ad-
vanced products such as VCRs, Some leaders
within the Japanese electronics industry have
urged “accommodation” with emerging Asian
economies—meaning that Japan should con-
centrate on leading-edge technologies while
importing less sophisticated goods from else-
where in Asia; but if Taiwan’s government is

17’’ Ten-Year Economic Development Plan for Taiwan, Repub-
lic of China, ” Taiwan Council for Economic Planning and De-
velopment, March 1980, p. 39.

IBR. Neff, “Taiwan pushes High Technology, E]ectror?ics,
May 8, 1980, p. 100,

I@D.  Ying, “Taiwan is Counting on Its Computer Industry to
Boost Exports and Bolster the Economy,” AsiarI  Wall Street ]our-
nal Weekly, Oct. 20, 1980, p. 1; “Upgrade or Perish: Electronics
Makers Get the Message, ” Trade Winds,  October 1980, p. 11.

ZO’’Hewlett-Packard Weighs Software Center in Taiwan, ” Asian
Wall  Street Journal Weekly, Mar. 15, 1982, p. 4.
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serious about its commitment to high technol-
ogy, such an accommodation would probably
not be acceptable. 21

China

More strongly committed to self-sufficiency
than other industrializing economies, China’s
progress in electronics and other industries has
been uneven—in part because of longstanding
conflicts between the development of science
and technology and the quest for revolutionary
social change, China’s desire for self-sufficien-
cy has also created obstacles to efficient mass
production; as a case in point, components are
still soldered into circuit boards by hand, while
in the West wave soldering has been employed
for more than 20 years. This is not to say that
the country’s electronics industry is unrelieved-
ly primitive: the People’s Republic of China
(PRC) builds mainframe computers as well as
ICs roughly comparable to mid-1970’s U.S.
products, Nonetheless, until recently most of
the computers were one-of-a-kind machines,
lacking even transportable software. 22 

The picture has changed in the last half-
dozen years as a new consensus on the impor-
tance of science and technology—one of the
“four modernizations” advocated at the Fourth
National People’s Congress in 1975-emerged
among China’s leaders. 23 In the National Plan
for Development of Science and Technology,
announced at a nationwide science conference
in 1978, eight technical areas were singled out
for special emphasis, among them computers.
In calling for the development of China’s capa-
bility in a wide range of electronics technolo-
gies, including large-scale ICs, microcomput-
ers, peripherals, software, and computer net-
works, the plan termed computer science and
technology “a conspicuous hallmark of the
level of modernization of a country. ” The
reestablishment of the Science and Technology

zls~e the SurnmarPr  of the Electronic 1 nrfustry  Association of
Japan’s report on A~sian  electroni{;s  in Asian il’a)]  Street  ]our-
na] Weekf~r,  June 8, 1981.

2ZK. Berney, “Computer Sales to China, ” China Business
Re\riew, September-October 1980, p, 25.

Z3R. p, Sutt  meier, Scjence,  ~echno]og~’  and China llri~’e for

Alodernization  (Stanford, Calif,: Hoover Institution Press, 1980),

Commission, a central agency for policymak-
ing and implementation, is a further indication
of the government’s new direction.

Ten factories in China now produce comput-
ers, ranging from microcomputers to machines
similar to PDP-11s and IBM 360s.24 The State
Administration of Computer Industry (SACI)
has programs underway to utilize the nation’s
existing computing capability more efficient-
ly, and intends to move toward smaller ma-
chines rather than relying on large main-
frames. As one route to such objectives, SAC I
is establishing joint ventures with foreign con-
cerns. In 1981, the China Technical Services
Corp. and the Japanese firm NEC (Nippon
Electric Co,) signed an agreement for a com-
puter center in Beijing. NEC will provide a
medium-sized machine free of charge, and an
annual 4-month training course for 30 to 40
Chinese software specialists. The Chinese will
supply other facilities, along with the center’s
staff, including interpreters. A similar agree-
ment has been signed with Sperry Univac,
while negotiations have taken place with other
U.S. firms, including Wang Laboratories and
Honeywell. 25 Both Japanese and Western firms
hope to establish themselves in the potential-
ly lucrative PRC market.

As such ventures indicate, China is putting
a good deal of effort into training computer
specialists as a basis for more effective utiliza-
tion of information processing technologies.
Electronics and computer technicians will
study at an Information Processing and Train-
ing Center, established in 1979 with funding
from the United Nations. Among the plans for
the center, to be equipped with a Burroughs
mainframe, as well as five Hewlett-Packard
3000 series minicomputers, are development
of a world patent index, collection of informa-
tion on food supplies, a data base on power
generation and distribution for the Electric
Power Ministry, studies of urban traffic flows,
and macroeconomic modeling.26 Such endeav-

24D. 13urstein, “Chinese Foment Another Revolution, ” Elec-
tronics, Jan, 13, 1983, p. 115.

‘SK. Berney,  “China’s Computer Resolution, ” China Business
Review, November-December 1981, p. 14.

26’’ U,,N, Aid for China’s Computer Modernization, ” China Busi-
ness Re\iew’, September-October 1980, pp. 33-34.
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ors imply that China—at least at present—may
be more interested in applications than in
building production capacity, not only in com-
puter equipment but in electronics more gen-
erally,

Other NICs

Rapid growth in the Asian electronics in-
dustry extends well beyond Taiwan and South
Korea. Hong Kong’s companies, which have
been basically assembly-oriented suppliers of
products like watches and calculators, ac-
counted for 13 percent of the colony’s exports
in 1980.27 In Singapore, which has also been
a major assembly site, the government has in-
troduced policies intended to encourage semi-
conductor manufacturing, as well as produc-
tion of computer hardware and software; the
government, for example, owns 25 percent of
Tata Elxsi, a joint venture involving U.S. and
Indian interests formed to make mainframe
processors. 28 Government policy in Hong Kong
has been less intrusive than in Singapore, but
the electronics industry there has also been
moving toward high technology.

Clearly the Asian NICs are all, in one way
or another, attempting to learn from and
emulate Japan’s approach to industrial policy,
In the earlier postwar years, Japanese com-
panies imported technology, while government
decisions favored heavy industries; newly in-
dustrializing nations in Asia have already aban-
doned this approach for one more like Japan
current industrial policy. The question is
whether South Korea, Taiwan, and other NICs
have, at this juncture, the resources to support
technological self-sufficiency. But even if their
progress in developing home-grown technol-
ogies proves slow, these countries will be in-
creasingly competitive in world markets for
less sophisticated electronics products, well
able to challenge manufacturers anywhere that
fail to maintain a technological edge,

27’’Says Electronics Could Lead as Hong Kong Export Earner, ”
Electronic News, Oct. 26, 1981, p. FF.

‘@’’See  CPU, Software Mfg. Leading Singapore’s Future, ” 13)ec-
tronic  News, Dec. 7, 1981, p. Q.

The discussion above does no more than
sketch in a few of the outlines of industrial
policy toward electronics in developing Asian
economies (Japan is treated in some detail
below). Outside Asia, governments in countries
like Brazil and Mexico have also nurtured
rapidly expanding electronics industries.
Brazil, for instance, has used access to its
rapidly growing market as the carrot for ac-
quiring U.S. minicomputer technology.29 In all
these countries, foreign investments by Ameri-
can and/or Japanese firms have been one of the
starting points for indigenous development.
Today, these nations are aggressively attempt-
ing to strengthen their own capability and
reduce their dependence on more advanced
countries. None of the policies employed—the
establishment of government-supported R&D
facilities, tax breaks and financial subsidies for
local firms, preferential procurement, govern-
ment encouragement of or participation in
joint ventures with foreign firms—are unique
or even unusual. Such measures are part of the
standard list. Still, government planners in
NICs have often pursued them more consist-
ently and forcefully—South Korea is especial-
ly striking in this regard–than have developed
economies. This is partly because the paths are
well marked for NICs in comparison to ad-
vanced nations with complex industrial struc-
tures. The explicit focus on strengthening do-
mestic technical know-how—a recent shift in
emphasis —has led to increased demands for
transfers of technology as a condition for sales
or investment by foreign firms. Countries mak-
ing such demands—or alternatively, offering
incentives to attract technology inflows-see
them as a prerequisite for building their own
capabilities. Some multinational electronics
firms have accepted these conditions—which
at times have been a prerequisite for market
entry, a tactic that Japan employed in years
past—more readily than others. The draft
UNCTAD (United Nations Council on Trade
and Development) code on technology transfer

“J.  Baranson and H. B. Malmgren, “Technology and Trade
Policy: Issues and an Agenda for Action, ” report prepared for
Department of Labor and Office of the U.S. Trade Representa-
tive, October 1981, pp. 125-126.
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illustrates the strong desire among developing
nations everywhere for technology acquisition
on more favorable terms.

A problem that the developing Asian econ-
omies all share—some more so than others—
is expanding their pools of engineers and tech-
nicians. Countries like India, Taiwan, and
Korea have labor forces containing substantial
numbers of engineers and scientists, many of
them educated in the West. Nevertheless, while
some of these nations have managed to mobi-
lize their human resources more effectively
than others, none of the NICs have enough
skilled people to move rapidly into high-tech-
nology electronics production. They do have
one advantage: their engineers are not paid
nearly as well as in the advanced countries.
With salaries perhaps one-quarter those in the
United States, the industrializing Asian econ-
omies are striving to capitalize on lower R&D
costs as they earlier did with unskilled labor.30

While it is unlikely that any of these countries
will quickly bridge the commercial and tech-
nological gaps separating them from Japan and
the West, and while their approaches to in-
dustrial policy differ in style of government in-
tervention and reliance on market mecha-
nisms, all seem committed to some variety of
coordinated industrial policy as a means of
supporting local electronics manufacturers in
both domestic and world markets.

United States

The U.S. Government has not developed a
consistent, systematic set of policies directed
at industry—a task that, even if judged desir-
able, would be much more difficult for the
world’s most complex economy than one that
was still industrializing. It has become a com-
monplace to note that, while numerous public
policies exert direct or indirect effects on firms
and industries, the American approach is ad
hoc. In this sense, then, U.S. industrial policy
also differs from that in Japan or many of the
European nations, While the Federal Govern-

‘A, Spaeth,  “Asian ‘NICS’ Rely on Cheap Brainpower To Plan
Output of More Advanced Goods, ” Wafl  Street  journal,  Jan. 5,
1983, p. 25.

ment has paid more attention to some indus-
tries than others, this has most often been a
result of political pressures, as in the case of
textiles, or national security considerations.
And not even in the Department of Defense
could one find anything like an “electronics in-
dustry policy. ” Following World War II, U.S.
foreign economic policy centered on an ambi-
tious recovery program in Western Europe and
Japan–the Marshall Plan. But despite this em-
brace of economic planning for other parts of
the world, domestic economic policies have re-
volved around macroeconomics and regula-
tion. The United States has avoided promotion,
planning, and targeting—the common tools in
other countries.

In electronics, microlevel involvements, leav-
ing aside national defense, have generally had
regulatory thrusts—witness the lengthy anti-
trust prosecution of IBM. One reason the U.S.
Government has been willing to endorse eco-
nomic planning overseas but not at home lies
in the unrivaled strength of American corpora-
tions during most of the postwar period. In
light of the success of American firms such as
Boeing, IBM, or General Electric in world mar-
kets, the focus of policy makers here on free-
market competition is quite understandable;
for the Federal Government to consider poli-
cies that would promote “national champi-
ons’’—as the French did—when these champi-
ons already existed, would have seemed super-
fluous if not counterproductive.

Public policies have, nonetheless, exerted
considerable influence on the American elec-
tronics industry. Military procurements stim-
ulated developments in computers and semi-
conductors. Since the 1960’s, trade policy has
been a persistent concern in consumer elec-
tronics. Taxation, regulations of many kinds
(particularly in the telecommunications sector),
patents, protection of computer software–all
have been debated in various contexts. But in
total, the Federal Government’s policies have
been a patchwork, often based on objectives
quite different from those motivating the in-
dustrial policies of other countries. Antitrust
enforcement stands out especially.
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Antitrust

Where competition policies in other coun-
tries have been vehicles for mergers, joint ven-
tures, and consolidation, notably in the com-
puter industry—the rationale being to create
companies big enough to compete effectively—
antitrust enforcement in the United States has
aimed at breaking up large enterprises.31 D e -
spite the common association of bigness with
badness, American law does not prohibit oli-
gopoly (industries dominated by a small num-
ber of firms), but limits predatory or exclu-
sionary tactics. Therefore, antitrust violations
tend to be difficult to prove, cases lengthy and
expensive .32

How has antitrust enforcement influenced
the international competitiveness of American
electronics firms? As has been the case so often
with U.S. industrial policy, the side effects may
have had the greatest impact—in this instance,
uncertainty over the intentions of the Depart-
ment of Justice and the Federal Trade Commis-
sion. Business and industry in the United
States claim—perhaps with justification—that
antitrust enforcement is ambiguous and threat-
ening, that Government officials, knowing the
line to be vague, try to keep companies far
back. Instances in which enforcement inten-
tions have been known to actually stop
mergers, joint ventures, or acquisitions in elec-

slOn u ,s, antitrust  law and enforcement, see U.S. ~nd~stria]
Competitiveness: A Comparison of Steel, Electronics, and Auto-
mobiles, op. cit., pp. 184-185. Also ch. 12 of the present report;
J. W. McKie, “Government Intervention in the Economy of the
United States,” Government Intervention in the Developed Econ-
omy, P. Maunder (cd. ) (London: Croom  Helm, 1979), p. 75; and
M. Keller, “Regulation of Large Enterprise: The United States
Experience in Comparative Perspective, ” Managerial Hierar-
chies: Comparative Perspectives on the Rise of the Modern In-
dustrial Enterprise, A. D. Chandler, Jr., and H. Daems (eds.)
(Cambridge, Mass.: Harvard University Press, 1980), p. 161.

sZThe Department of Justice initiated its suit against IBM in
1969, with the trial beginning in 1975. A decision—which would
certainly have been appealed regardless of the verdict—was still
well in the future when the case was dropped by the Govern-
ment in January 1982. At the same time, the Justice Department
resolved a 7-year antitrust suit asking that AT&T divest itself
of Western Electric, the communications company’s manufactur-
ing arm. On the settlements, see “Statement of William F. Bax-
ter, Assistant Attorney General, Antitrust Division, on Recent
Actions of the Department of Justice in U.S. v. AT&T and U.S.
v. IBM, Before the Committee on the Judiciary, U.S. Senate, ”
Jan. 25, 1982.

tronics are few. One case arose at the end of
the 1970’s, when GE and Hitachi proposed a
joint venture to manufacture TVs in the United
States. The two companies suspended their ne-
gotiations after the Justice Department threat-
ened to sue under provisions of the Clayton
Act.33 More frequently, the possibility—even if
remote—of costly and protracted litigation
seems to have caused American firms to steer
clear of cooperation in R&D.34 While much of
the complaining by the business community
over antitrust reflects no more than the usual
antagonism toward Government regulation, it
does appear that companies have been little in-
clined to explore the bounds of the permissible,
simply because the risks have been seen as far
greater than the rewards. Largely as a result
of repeated expressions of concern, the Depart-
ment of Justice issued a set of written guide-
lines covering joint R&D ventures, but a good
deal of ambiguity nevertheless persists.35 Even
where no single project has great import, a
general discouragement of joint R&D efforts
could eventually have a large cumulative im-
pact. Moreover, if joint international research
projects proliferate, American antitrust law—in
the absence of more concrete guidance—may
present an obstacle to participation by U.S.
firms .38

Trade and Foreign Economic Policies

If antitrust has recently been at the forefront
of U.S. industrial policies as they have affected

33J. Crudele  and J. Hataye, “Fear for TV Jobs as Justice Blocks
GE-Hitachi Venture,” Electronic News, Dec. 4, 1978, sec. I, p, 1.

JqSee,  for example,  D. H, Ginsburg, “Antitrust, Uncertainty,
and Technological Innovation, ” Antitrust Bulletin, winter 1979,
p. 635.

ssAntitrust Guide concerning  Research Joint Ventures (Wash-
ington, D. C,: Department of Justice, November 1980). At the end
of 1982, the Justice Department announced that it would not seek
to bar the formation of Microelectronics & Computer Technol-
ogy Corp., the joint venture involving a dozen U.S. firms in-
tended to pursue R&D in advanced electronics technologies (ch.
5].

‘aFor a proposal  that foreign enterprises be allowed to partic-

ipate equally in the government-sponsored R&D efforts of all na-
tions, see Report of the U.S.-Japan Economic Relations Group,
January 1981, p. 80. Japan has recently agreed to open its
fifth-generation computer project, and others like it, to Japanese
subsidiaries of U.S. companies. See U. C. Lehner,  “U. S., Japan
Pact Would Bolster Joint Research,” Wall Street Journal, Nov.
1, 1982, p. 35.
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the computer industry—via the IBM case—
trade policies concerned with dumping and
other unfair practices have been central in con-
sumer electronics, Trade policies and their ef-
fects are treated in detail in chapter 11; the
point here is simply to note their significance
as part of U.S. industrial policy. After years of
litigation, the competitive battle in color TV is
still proceeding in the courtroom as well as the
marketplace. A legalistic thrust analogous to
that in computers has dominated public policy
impacts.

To take a somewhat broader perspective, as
world competition in electronics has increased,
U.S. policy makers have renewed their attempts
to reduce overseas trade barriers. Nontariff and
indirect barriers restricting the entry of
American products into foreign markets have
been particular targets. A new flurry of activity
came in 1982; the many bills introduced in
Congress that could be loosely grouped as deal-
ing with trade reciprocity illustrate the depth
of concern. Progress on such questions will be
slow; since most countries view subsidies and
other tools of industrial policy as internal mat-
ters, they are difficult to address via interna-
tional negotiations.

Procurement and R&D

In contrast to the antitrust and trade orien-
tations visible in computers and consumer elec-
tronics, American semiconductor firms have
seldom, since the 1960’s, been directly affected
by public policies. Through the 1950’s and
1960’s, the Federal Government stimulated de-
velopments in microelectronics by purchasing
semiconductors for military and space pro-
grams, as well as by supporting R&D (much the
same was true for the computer industry in its
early years). During this period, the Govern-
ment purchased a large fraction of U.S. semi-
conductor output—e.g., for the Minuteman II
missile. In 1965 the Department of Defense ac-
counted for about 70 percent of U.S. IC sales,
while by the end of the 1970’s, the figure had
dropped to around 7 percent, s’

s7,4 n A sse,y<~men  t of the Impact of the Departmen f of Defense
t’(;r}’-}{igh-.$l)[;e~l integrated (lrcuit Program, National Materials
Ad~isory  Board Report NMAEI-382 [Washington, E). C.: National
Research  Council, ]anuarj 1982), p, 6, Also see ch. 4.

Because the military market is now so small
compared to commercial sales, specialized
contractors do much of the work on devices
for defense systems. Largely in response to the
slow rate of introduction of advanced micro-
electronics technologies into military hard-
ware, the Department of Defense initiated an
R&D program directed at very high-speed in-
tegrated circuits (VHSIC) beginning in fiscal
1979. With an initial 6-year budget of more than
$200 million–since expanded substantially–
the VHSIC program is intended to speed the
development of ICs that meet military needs.
Involving all three services, VHSIC has been
structured around bidding by firms and groups
of firms for contracts covering a variety of well-
defined R&D tasks. Although the ICs them-
selves will be tailored to military applications,
research results in areas such as processing
technology, computer-aided circuit design, and
system architectures will find their way into
the commercial efforts of U.S. merchant firms.
While most of the VHSIC contracts are closer
to development than basic research, the De-
fense Department has also initiated a program
entitled Ultrasmall Electronics Research in-
tended to support R&D that will pay off 10 or
20 years in the future. 38

Even with the increases stemming from the
VHSIC program, Federal support of R&D in
semiconductor-related technologies remains a
much smaller fraction of total U.S. semicon-
ductor R&D than in the 1960’s. While the com-
parisons are less than straightforward because
allocations of spending to R&D categories tend
to be rather arbitrary, and disaggregated data
seldom available, an idea of the current sig-
nificance of Federal funding can be pieced
together.

For 1980, the latest year for which data is
available, total U.S. R&D spending by the “elec-
tronic components” sector—which is con-
siderably larger than microelectronics alone—
has been put at $1.354 billion.39 For the same

seTh~ 5- ~’ear [jut)ook on $kience  and Tec;hnolog.y  1981 (Wash-
ington, DC,:  National Science Foundation NSF 81-40, 1981], p.
33.

30El~~ tron i[; h~arket lja ta Book 1 !282 [Wash i n gto n, D. C.: E lec -
troui(;  ludustrie.s Association, 1982), p. 121. ‘I”he figure, from data
collected b}’ the National Science Foundation, is for SIC category
367, which has nine subdivisions. Of these, semiconductors (SIC
3674) is certainly the largest performer of R& Il.



392 ● International Competitiveness in Electronics ——

year, tabulations of R&D spending by U.S. mer-
chant semiconductor firms from sources such
as annual reports give totals in the range of
$800 million. It is more difficult to determine
spending on microelectronics by captives,
which seldom report such data separately.
Allocation of software development costs also
leads to ambiguity; as microelectronic devices
become more complex and more like complete
systems, software becomes a major part of the
research, design, and development effort.

In any case, given that IBM—largest of the
captive producers—no doubt spends several
hundred million dollars annually on microelec-
tronics, total U.S. R&D expenditures on semi-
conductor-related technologies in 1980 must
have been well over $1 billion. How much of
this did the Federal Government provide? For
fiscal year 1980, Government expenditures for
R&D related to ICs have been reported as $61
million, rising to $71 million in fiscal 1981.40

~OAn ASSeSSrnen t of the Impact of the Department of Defense
Very-High-Speed Integrated Circuit Program, op. cit., pp. 20-22.
For purposes of this rough comparison, R&D related to ICs can
be taken as equivalent to R&D related to microelectronics. The
Federal contribution includes work performed in Government
laboratories, but this accounts for less than 10 percent of the

Evidently, then, the Federal Government con-
tributes something between 5 and 10 percent
of the total. This estimate illustrates the con-
tinuing decline in the Federal presence; over
the period 1958-76, Government spending ac-
counted for about 15 percent of all U.S. semi-
conductor R&D. 41

Indeed, it appears that even in the early
years, Government purchases were a greater
spur to the industry than R&D contracts. 42 B y
providing a guaranteed market, Government
procurement—mostly for military purposes—
stimulated the growth of the industry at a
critical stage in its development. At the time,
semiconductor manufacturing was a far differ-
ent business than today; it was part of the
defense sector of the economy, whereas sales
to the Government are now dwarfed by sales
to computer manufacturers and other nonde-
fense customers.

Taxation

The Economic Recovery Tax Act of 1981
(ERTA) was supposed to speed economic
growth and build U.S. competitiveness by in-
creasing incentives for saving and investment.

Photo  creult /rife/ Corp

A 16-bit microprocessor

total—the rest being contracts and grants to industry, universi-
ties, and independent research laboratories. About 10 percent
of the Government money comes from the National Science
Foundation (NSF), most of the rest from the Department of De-
fense, NSF’s share of basic research support is closer to 30 per-
cent. In fiscal 1980, the VHSIC program accounted for 40 per-
cent of the Government’s total spending on microelectronics
R&D. As table 77 indicates, overall R&D spending by the U.S.
Government is heavily skewed toward military needs compared
to countries like Japan or Germany.

IBM spends well over $1 billion annually on R&D; the com-
pany’s R&D spending on very large-scale ICs has been reported
to total about $1 billion over the period 1977-80—G. Gregory,
“The U.S. Wages Micro-War, ” Far Eastern Economic Review,
Mar. 16, 1979, p. 124.

41A Report on the U.S. Semiconductor Industry (Washington,
D. C.: Department of Commerce, September 1979), p. 8. The es-
timates are those of the Semiconductor Industry Association.
In 1958, Department of Defense contracts and grants accounted
for nearly a quarter of the industry’s R&D spending–N. J, Asher
and L. D. Strom, “The Role of the Department of Defense in the
Development of Integrated Circuits, ” Institute for Defense Anal-
yses paper P-1271, May 1977, p. 3, The percentage has thus been
falling more or less steadily for many years.

dZAsher  and Strom, op. cit.; J. M. Utterback and A. E. Mur-
ray, “The Influence of Defense Procurement and Sponsorship
of Research and Development on the Development of the Civilian
Electronics Industry,” report CPA-77-5, Center for Policy Alter-
natives, Massachusetts Institute of Technology, June 30, 1977.
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The wholesale changes in U.S. tax policy em-
bodied in ERTA have affected all industries;
perhaps most significant are the altered depre-
ciation schedules discussed in chapters 7 and
12. ERTA also extends a tax credit—amounting
to 25 percent of any increase in R&D spending
over a base figure—as part of a package of in-
centives for research. Although young high-
technology companies may not have profits to
set against the tax credit, at least some elec-
tronics companies will benefit from the R&D
provisions more than from accelerated depre-
ciation.

As pointed out elsewhere, the ERTA package
has thus far had little perceptible effect on in-
vestment. Moreover, it appears that, in com-
parison with other U.S. industries, the relative
attractions of investments in electronics may
have been diminished, The telling point in the
context of U.S. industrial policymaking is this:
such outcomes have been neither intended nor
anticipated, instead resulting from the unex-
amined give-and-take of the political process.

Industrial Policymaking

As many of the examples above indicate—
from antitrust through taxation (many others
could be adduced)—public policies influencing
the American electronics industry have lacked
a framework and sense of direction, The very
notion of objectives or “goals” for policy, in
any but the most immediate sense, has been
anathema for policy makers here. In contrast,
other countries have pursued economic devel-
opment quite consistently, making use of nu-
merous policy tools. While in the United States
there has been no one agency to serve as a focal
point for industrial policies, other nations have
developed policymaking approaches involving
more or less permanent industrial advisory
councils, ministries accountable for well-
defined policy areas, mechanisms for coordina-
tion. Here, many agencies participate in policy
development—sometimes on a regular basis,
sometimes infrequently.

More often than not, policies affecting elec-
tronics have been formulated with little con-
sideration of possible impacts on international
competitiveness. National security, antitrust,

macroeconomic policy have taken priority—
competitiveness and economic efficiency have
seldom been at the forefront, or even in view.
Trade policy complaints in consumer elec-
tronics have come from domestic firms and
their employees, with Federal agencies—ill-
equipped to take an independent view—react-
ing to these pressures. Short-term response to
political pressures has in fact been the com-
mon denominator of U.S. industrial policy.

Yet as competition has intensified—in com-
puters and microelectronics, jet aircraft and
telecommunications systems—both Congress
and the executive branch have begun to debate
the question of a more explicit industrial policy
for the United States.43 In addition, the Depart-
ment of Defense through VHSIC and other pro-
grams, the National Science Foundation, and
the Department of Commerce have all stud-
ied—even attempted to design, often under
rubrics such as innovation—policies that would
stimulate basic as well as applied research, and

irro give only a feW~ examples, and lea~’ing aside such related
topics as innovation or productivity, late in 1980 the Subcom-
mittee on Trade of the House Ways and Means Committee issued
the United States-Japan Trade Report [Sept.  5, 1980), calling for
o~’erall improvement of the economy rather than trade p rotcc-
tion as a response to Japan’s growing challenge in high-tech-
nology industries. A report by J. Gresser—High Technofog} and
Japanese Industrial Policy: A Strateg~r for U.S. Polic~mlakers  (Oct.
1, 1980)—recommending a more focused U.S. response was pub-
lished soon thereafter under the auspices of the same commit-
tee, The Subcommittee on Trade’s Report on Trade hfissiun  to
the Far East (Dee. 21, 1981 ) reiterates many of the same themes,
More recently, the Joint Economic Committee has released a
study by M, Borrus, J. Millstein, and J, Zysman entitled III terna-
tional  Competition in Advanced Industrial Sectors: Trade and
DeLreiopment in the Semiconductor industry [Feb. 18, 1982)
which stresses the importance of electronics for overall econom-
ic development.

Dozens of hearings in Congress over the past several years
have covered such issues, two examples being Industrial Poli-
c~’, hearing, Joint Economic Committee, Congress of the United
States, May 18, 1982; and U.S. Industrial Strateg~,  hearing, Sub-
committee on Economic Stabilization, Committee on Banking,
Finance and Urban Affairs, House of Representatives, Sept. 22,
1982.

Trade and tax policy debates inside the Reagan administra-
tion have dealt at least peripherally with electronics, as has an
interagency stud y on high-technology trade—see A Assessmen(
of U.S. Competitiveness in High-Technology Industries (Wash-
ington, D. C,: Department of Commerce, February 1983). The
Commerce Department has begun work on an inventory of in-
dustrial policy measures employed by other countries, while the
Department of Labor has a long-standing interest in industrial
policies, particularly as they deal with adjustment.
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encourage productive investments by the pri-
vate sector. There is no dearth of concern over
policies affecting industries like electronics,
but little consensus as yet on the direction that
policy initiatives should take.44

Chapter 12 addresses policy alternatives for
the United States in some detail; here the point
is that—in contrast to ongoing debates over in-
dustrial policy in other countries, which tend
to focus on review and redirection of measures
already in place—there is still no consensus in
this country on the need for a more coherent
industrial policy, much less on the form it
might take. In a sense, the United States is start-
ing off behind in the race to develop effective
industrial policies simply because U.S. in-
dustries like electronics led the competitive
race for so many years.

France

Perhaps more than any other advanced West-
ern nation, France has centralized and coor-
dinated its industrial policymaking as one of
the primary ingredients in an interventionist
approach to economic policy. While the tools
and tactics have shifted over time, the policies
adopted by the current Socialist Government
trace their origins to the planning process
adopted by France in the aftermath of World
War II. The continuity of the French system,
like that of Japan, is one of its salient charac-
teristics.

The Setting

The French have accepted government in-
volvement in the economy as legitimate and
necessary. Industrial policies are part of a con-
text that includes extensive public ownership
of both manufacturing organizations and finan-
cial institutions; under Mitterrand, the elec-
tronics firms CII-Honeywell Bull, Thomson,

WITA’S  comparison of U.S. competitiveness in three industries
led to the suggestion of a “macroindu.strial”  policy. The intent
would be to provide infrastructural support for American indus-
tries, rather than moving toward explicit Government decisions
favoring some sectors over others. Examples would be policies
directed at labor markets, technological development, human
resources, taxation, and economic adjustment. See U.S. ]ndus-
trial Competitiveness: A Comparison of Steel,  Electronics, and
Automobiles, op. cit., pp. 157-165.

and CGE (Compagnie Generale d’Electricity)
have joined the roster of national enterprises,
together with a number of banks. The goal has
been not only to increase the financial re-
sources and market power of French corpora-
tions, but to create prestigious flagships that
can lead the economy. Saving jobs in threat-
ened industries—e.g., steel—has also been an
important motive; furthermore, the govern-
ment’s plan for the electronics industry prom-
ises to create 80,000 new jobs over the 5-year
period 1982-86.45 “National champion” firms
were a capstone of French industrial policy
during the 1960’s, when France became the
first nation to mount a direct challenge to IBM.
Aircraft, nuclear power, and telecommunica-
tions have been other government favorites.
The idea of national champions never really
died, and has simply been revived in slightly
different form under Mitterrand; electronics—
computers, semiconductors, consumer prod-
ucts, communications, office automation—is to
be at the core of France’s future industrial
policy.

Policymaking mechanisms in France—cen-
tered on the ministries of Industry and of
Economy and Finance—differ greatly from
those in the United States, as might be expected
in a country where the idea that the state can
and should play a role in industrial develop-
ment has been widely affirmed. In the policy-
making system that has evolved, the Ministry
of Economy and Finance takes the lead in
channeling funds to favored sectors (ch. 7),
while the Ministry of Industry is more heavily
involved in day-to-day matters, as well as tech-
nology and microlevel planning. Within the
Ministry of Industry, the Directorate of the
Electronics Industries and Data Processing is
responsible for efforts such as the Government
Program for Development of Electronics, an-
nounced late in 1982. Since the Socialists took
power in 1980, the Ministry for Research and
Technology has taken a larger role in industrial
policy—not only the design of policies for
high-technology industries like electronics, but

45’’ Government Funding for Electronics Industry Discussed,”
West Europe Report, Science and Technology, No. 118, Joint
Publications Research Service JPRS 81678, Aug. 31, 1982, p. 3.
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also restructuring elsewhere in the French
economy. Broad 5-year economic plans con-
tinue to be part of the policymaking process,
although they have receded into the back-
ground compared to 30 years ago.

The staffs of French ministries tend to share
similar educational backgrounds, typically the
prestigious grandes ecoles. Not only the public
sector, but large industrial enterprises as well,
are managed by a small and homogeneous
elite; the Socialists placed at the head of na-
tionalized firms by the Mitterrand Government
are in most respects indistinguishable from the
men they replaced. The closed nature of this
system helps the French bureaucracy wield
authority more like that granted public officials
in Japan than in the United States, Distinguish-
ing features of French industrial policy—an
emphasis on sectoral measures, perhaps
stronger even than in Japan, and the encour-
agement of corporate consolidation—reflect
not only the power of the bureaucracy but the
community of interest binding industry and the
state.

Planning

Much has been written on indicative plan-
ning in France, which can be traced to the im-
mediate postwar period and the Monnet Plan
for reconstruction. As the term “indicative”
suggests, the country’s 5-year economic plans
have not been imperative, but based on con-
certed actions mutually agreed on. In earlier
years especially, officials in the Planning Com-
mission played key roles in bringing together
leaders in government and industry.

A major function of the planning process has
simply been to gather information about past
progress and future prospects by sectors in the
economy. The hard decisions have been made
elsewhere, with the role of the Planning Com-
mission largely facilitory. While the rapid
postwar recovery of the French economy can-
not be attributed solely to planning and in-
dustrial policy, the planning exercise has
helped crystallize perceptions among the
bureaucracy, as well as decisionmakers in
private industry, creating a shared referent for

government and industry. Business has been
able to operate within a fairly predictable
context.

Finance

The French financial system, like the plan-
ning mechanism, enhances government influ-
ence over economic development. Capital al-
locations—see chapter 7—are controlled to con-
siderable extent by administrative fiat rather
than market forces, A rather small number of
financial  institutions—closely tied to the
bureaucracy whether or not actually national-
ized—link government policy makers and com-
panies seeking funds. The Treasury determines
interest rates on bonds; through the Ministry
of Economy and Finance, as well as a variety
of semipublic lenders and the banks, the
government can exert considerable leverage
over credit decisions. Specialized institutions
such as the Institut de Developpement In-
dustriel (IDI), funded from both public and
private sources, provide risk capital to medium-
sized firms; ID I has also made equity invest-
ments in the computer firm Compagnie Inter-
national pour l’Informatique (CII). Even in
light of the French Government’s traditional
use of financial channels, Mitterrand’s invest-
ment plans for electronics are extraordinarily
ambitious. The industry—which is now rough-
ly half nationalized—is to invest $20 billion
over the period 1982-86, with the government
providing about 40 percent of the total .46 It is
not clear where the money will come from.

Le Plan Calcul

French policies as they have affected elec-
tronics have been shaped, as elsewhere in
Europe, by historical circumstance—i.e., the
relative weakness of French industry com-
pared to American corporations. The result
during the 1960’s was a concerted thrust in
computers known as Le Plan Calcul—not
unlike what the French are now undertaking
in electronics as a whole.

+61b id, ‘rh~ ~-j,ea r i nkr~st ment p]a n ca]]s for the go~’ernmen  t
to pro~ide 55 billion francs of the 140 billion total.
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By the early 1960’s, the enormous strength
of IBM—combined with the comparative weak-
ness of European firms—was perceived as a
serious threat to the viability of the French elec-
tronics industry. It was the “American chal-
lenge’’–viewed as a technological lead, but in
reality just as much commercial superiority—
that stimulated an ambitious effort by the
French.47 The well-known Plan Calcul came in
1966, on the heels of serious difficulties for the
French computer industry. In the “Affaire
Bull” of 1964, the American firm General Elec-
tric had purchased Machines Bull, a faltering
French computer manufacturer. At about the
same time, the U.S. Department of State re-
fused to grant export licenses for two of Con-
trol Data’s largest processors. These were to
have been used in the development of fusion
weapons; the refusal helped convince French
policy makers of the need for an independent
computer industry. Since then, if not before,
the French military, although taking some care
to stay in the background, has had a major say
in industrial policy decisions affecting elec-
tronics and telecommunications.

Le Plan Calcul was intended to build an in-
dustry capable of challenging IBM; to do this,
the bureaucracy engineered the merger of two
existing manufacturers, forming a new public
corporation—CII. The government provided
capital to the fledging champion, but as the
product of a union between two firms which
together held no more than 7 percent of the
French computer market, the new company
had a long way to go.

CII’s efforts were directed first and foremost
at medium to large mainframes—the rise of the
minicomputer was just beginning and had not
been widely recognized. CII was to be an ex-
port leader, as well as providing for France’s
own needs, of which national security was at
the forefront. Although CII was attacking IBM
at the latter’s point of greatest strength, French
planners hoped—by providing export and other
subsidies, encouraging shipments to the Soviet
bloc and developing countries, protecting CII

iTThiS interpretation  of the “challenge” is elaborated by N.
Jequier, “Computers,” Big Business and the State, R. Vernon
(cd.) (Cambridge, Mass,: Harvard University Press, 1974), p. 193.

against foreign competitors, and guaranteeing
domestic procurements for the company’s
products—to enable the firm to challenge IBM.
A related series of measures over the late 1960’s
and early 1970’s comprising Le Plan des Com-
posants (Plan for Components) was to help
with the development of semiconductor de-
vices, primarily for computer applications.

Despite the support provided CII, the firm
never approached its targets. American com-
panies continued to dominate sales in France,
and CII’s chief market turned out to be the
government, By 1975 Le Plan Calcul had effec-
tively been abandoned, as a variety of factors
combined to defeat the best efforts of French
policy makers (who now insist that their efforts
at least prevented further erosion of the na-
tion’s indigenous capabilities), Some critics em-
phasize the contradictions inherent in a pro-
tective strategy within a highly competitive in-
dustry, and a policy designed and implemented
by technocrats with little experience of com-
mercial realities.48 Hindsight shows the effort
to have been overambitious, an attempt to con-
front American firms across a broad line of
products rather than in selected niches. In this
sense, national goals took precedence over
sound business strategy. Finally, the money
that the French Government pumped into CII—
perhaps $350 million between 1966 and 1976—
looks rather insignificant next to, say, IBM’s
resources.49

Into the 1970’s, then, French policy toward
the electronics industry centered on one com-
pany—CII. By 1975, when the failure of Le Plan
Calcul was clear, the government encouraged
CII to merge with Honeywell Bull—the de-
scendant of Machines Bull that emerged from
the sale of General Electric’s computer busi-
ness to Honeywell. The new company, CII-
Honeywell Bull (CII-HB), was majority French-
owned; it quickly received further government

~J. Zysman, Political Strategies for Industrial Order (Berkeley,
Calif.: University of California Press, 1977), p. 99.

A9The  $350 million estimate is from Technical Change and In-
dustrial Policy; The Electronic Industry (Paris: Organization for
Economic Cooperation and Development, 1980), p, 46. Jequier
(op. cit., p. 217) gives a figure of $120 million between 1966 and
1970<
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assistance totaling perhaps $700 million, so In
1982, after prolonged discussions, the Mitter-
and government effectively nationalized CII-
HB, which will become a subsidiary of a gov-
ernment-controlled holding company taking up
the old name Machines Bull. 51 Machines Bull
will be the centerpiece of Mitterrand’s com-
puter thrust, discussed below, with CII-HB
responsible for mainframes,

Le Plan des Composants

Recognition that CII-HB needed infusions of
semiconductor technology led to a new 5-year
components plan in 1977. Military require-
ments were also a strong motive, Since the
1950’s, France had maintained a small but
high-quality semiconductor research effort.
However, this had never been translated into
a commercially viable merchant industry. By
the early to mid-1970’s, perhaps a hundred
French engineers and scientists were engaged
in R&D on advanced microelectronic devices;
the country did not have the capability for
mass-producing ICs. French engineers had lit-
tle background in microprocessors, nor in
MOS (metal oxide semiconductor) ICs, most of
their expertise being in bipolar devices for com-
munications and consumer products. Le Plan
des Composants—designed by the ministries
of Industry and Defense, plus the PTT (respon-
sible for postal services and telecommunica-
tions)—was intended to rectify these deficien-
cies. In contrast to Le Plan Calcul, France did
not attempt to keep foreign participants out,
but sought to build on American technology,
In this way, French planners hoped to move
toward self-sufficiency in microelectronics,
with the eventual goal of a major share of the
European market,

The vehicles included three joint ventures
linking American semiconductor firms with

—.—
so Techn  jca) change and Industrial Policj’:  The Electronic In-

dustr.v,  op. cit., p. 46. Other estimates have ranged as high as
$1 billion. Prior to the merger with Honeywell Bull, CI1 had been
a participant with Philips and Siemens in the European [con-
sortium, Unidata,  The consortium did not prove workable,

51’’ CII-Honeywell  Bull Announces Restructuring in Line With
French Plans for Computer Firms, ” Wall Street ]ournal, Dec.
21, 1982, p, 30. Honeywell’s interest has been reduced to about
20 percent.

French partners. France would get technology,
the U.S. participants access to the French mar-
ket—particularly the lucrative telecommunica-
tions sector, well protected by the PTT. These
joint ventures, in which the French partners
held controlling interests, tied Thomson to
Motorola, Saint-Gobain to National Semicon-
ductor (in a firm named Eurotechnique), and
Matra to Harris. In addition, the plan sup-
ported two more firms: Radiotechnique, a
Philips subsidiary in France, and EFCIS, orig-
inally owned by the French atomic energy au-
thority (Thomson purchased a majority interest
in EFCIS in 1977).

Le Plan des Composants was developed at
a time when France’s Government was redis-
covering market forces, Attempting to learn
from Le Plan Calcul, French planners decided
to support a number of firms. Rather than fun-
nel the money set aside for the program to a
single champion, the five companies would
compete with one other. Although an element
of competition was thus built in, each partici-
pant was assigned certain technologies in
which it was to take the lead. Matra-Harris, for
example, would specialize in c-MOS since this
was Harris’ strength; later the joint venture
negotiated a further agreement with Intel,
largely to gain the latter’s n-MOS technology.
ICs were new technologies for both Matra and
Saint-Gobain, which were picked for the pro-
gram in part because of their success in other
fields–in the case of Matra, its high-technol-
ogy experience in aerospace was a particular
attraction, Saint-Gobain-Pont-a-Mousson, a ma-
jor producer of glass and chemicals, had de-
cided of its own accord to diversify into elec-
tronics; in addition to participating in Le Plan
des Composants, the company purchased sub-
stantial interests in CII-HB and the Italian com-
puter and office equipment firm Olivetti dur-
ing this period, More recently, the French have
decided that, if one national champion is too
few, five are too many; since the Mitterrand
government came to power, extensive discus-
sions aimed at consolidation have been under-
way. Three centers of excellence in microelec-
tronics seem likely to emerge. Both Matra and
Saint-Gobain have been nationalized, with
Saint-Gobain evidently forced out of elec-
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t ronics . 52 Eurotechnique has been sold to
Thomson, which purchased the shares of both
Saint-Gobain and National Semiconductor,
while retaining a technology exchange agree-
ment with the American firm.

The R&D portion of Le Plan des Composants,
known as Le Plan Circuits Integres, channeled
about $150 million in government funds as di-
rect grants and loans to the five companies.
The money supported work on very large-scale
ICs, ranging from circuit design to the develop-
ment of processing equipment. Research cen-
ters, including the Electronics and Informatics
Technology Laboratory of the French Atomic
Energy Commission, were strengthened, while
Le Plan Circuits Integres also supports micro-
processor applications through a new Informa-
tion Agency .53

It is too early to judge the success of Le Plan
des Composants in building a viable commer-
cial industry, but in terms of technology French
semiconductor firms have made great prog-
ress. Eurotechnique manufactured its first ICs
at the end of 1980 and has since expanded out-
put at a high rate. EFCIS’s production of ad-
vanced devices began about the same time. De-
spite rapid increases in production, however,
the French entrants remain small on a world
scale (see ch. 4, table 32), suffering from thin
product lines and limited distribution net-
works. Still, the technical know-how they have
acquired from American firms places them in
advantageous positions compared to other
European semiconductor manufacturers.

In recent years, the French bureaucracy has
also given a good deal of attention to minicom-
puters and peripherals through Le Plan Peri-
informatique. Moreover, the components pro-
gram has been linked to a major push into tele-
communications—including developments

‘zSee “Possible Strategies for Executing Microelectronics
Plan, ” West Europe Report, Science and Technology, No. 112,
Joint Publications Research Service JPRS 81340, July 22, 1982,
p, 18; D. Marsh, “Thomson Absorbs Eurotechnique,  ” Financial
Times, Jan. 21, 1983, p. 14.

53’’ 190 Million Francs in Next Five Years for VLSI Research, ”
West Europe Report, Science and Technology, No. 89, Joint Pub-
lications Research Service JPRS 80022, Feb. 3, 1982, p. 7; “Le
Developpement  des Applications de L’informatique,” L&tre 101,
oct. 7, 1980.

such as videotext—that French planners em-
barked on in the mid-1970’s; the PTT’s am-
bitious projections envision 25 million ter-
minals in French homes by 1990, pointing
toward a rapidly growing market for semicon-
ductors. As part of its telecommunications
policy, the government has forced the sale of
two foreign-owned companies (subsidiaries of
ITT and Ericsson) to the Thomson group.

Recent Developments

French industrial policy has been in some-
thing of a turmoil since Mitterrand’s election.
The outlines of the Socialist Government’s pro-
gram remain murky, although the intent is to
emphasize electronics. Initiatives in semicon-
ductors, computers, communications, and con-
sumer products are likely to be even more tight-
ly coordinated than in the past, And, while the
themes of nationalization and merger policy
predate Mitterrand, the Socialists have carried
this aspect of French industrial policy still
further.

Even before Mitterrand came to power, the
Eleventh Five-Year Plan (1981-85) had targeted
electronics for special support. The plan sin-
gled out six fields for massive government
assistance, with electronics—ranking third in
French exports of manufactures, after machine
tools and chemicals—viewed as a critical
sector. 54 Under the plan, total R&D expendi-
tures in France are scheduled to increase to 2.5
percent of GNP by 1985. Currently, France is
making a more concerted effort than any other
European country to strengthen its technolog-
ical base and promote high-technology in-
dustries, with considerable attention to train-
ing greater numbers of engineers and tech-
nicians. Le Plan des Composants indicated that
the French had learned from the mistakes of
Le Plan Calcul—and also from the commercial
failings of the Concorde—with French indus-
trial policy as it affects electronics and other
high-technology sectors passing into a new
stage, one marked by a more sophisticated un-

54Rapport  & la Commission  Industrie, Commissariats General
du Plan, July 1980, p. 48. According to this report, electronics
has received about 10 percent of all direct sector-specific aid
to French industry in recent years [p. 113).
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derstanding of international competition in
commercial products and technical develop-
ments. This shift began during the 1978-80
period. Under Prime Minister Barre, the gov-
ernment claimed to be “decontrolling” mar-
kets, for instance cutting back on price con-
trols. With a reemphasis on planning and na-
tional champions, came more stress—at least
in official rhetoric—on market forces. Is Mit-
terrand likely to reverse this trend?

A fundamental plank in the Socialist plat-
form had been nationalization of companies
like CII-HB. As Mitterrand himself explains the
Socialist strategy, the object is first to win back
the domestic market in key industries such as
steel, machine tools, semiconductors, and
small computers.55  In conjunction with further
nationalization in the financial sector, the an-
nounced philosophy was “flexible” national-
ization—with the government providing con-
siderable support while promising to eschew
extensive involvement in business affairs or
economic planning at the micro-level. In ap-
pearance, this is not a sharp turn from the past;
despite the lengthy history of planning in
France, nationalized firms—so long as they
have performed adequately–have operated rel-
atively free of direct intervention by the bu-
reaucracy.

In R&D and technology development the new
government has also moved ahead in bold if
seemingly disorganized fashion, Research sup-
port has been increased under the current
5-year plan, and is to include a new microelec-
tronics project as a follow-on to Le Plan Cir-
cuits Integres, plus more money for computers
and data processing, The government expects
to put up two-thirds of the $500 million it
believes must be invested in microelectronics
over the 1982-86 period.56  As in the past, much
of the money will come from the Ministry of
Defense. And as also in the past, the new mi-
croelectronics plan is but one piece of a much

55’’ Mitt~rr~nd:  Why N~tionali~ation  Will Work, ” Wall Street
)ourna), Oct. 7, 1981, p. 27.

58’’MicroeIectronics Plan: Win Market, Technology Independ-
ence, ” West Europe Report, Science and Te(:hrrologj’, No. 113,
Joint Publications Research Ser\ice JPRS 81392, July 29, 1982,
p. 10.

larger effort aimed at strengthening the entire
French electronics industry.

While the overall outlines remain vague, the
government is promising that investments in
electronics—from both public and private
sources, and including investments by foreign-
owned firms (IBM, Texas Instruments, and
Motorola are among the American electronics
companies with a major presence in France)—
will total $20 billion over the 5-year period
1982-86. The Government Program for Devel-
opment of Electronics—presented in Sep-
tember 1982 after an extensive study by an
Electronics Industry Task Force—is to be coor-
dinated by an Interministerial Committee for
Electronics, with representatives from the min-
istries of Industry and Defense, the Plan, and
the PTT.

A primary vehicle will be 9 “national proj-
ects,” chosen from 14 originally recommended
by the Task Force. These national projects,
which will get extensive government support,
are intended to link private and nationalized
firms, as well as the labor and user communi-
ties. The nine projects have the following
titles: 57

consumer electronics;
information displays;
local networks;
cable TV networks;
very large-scale ICs (fabrication as well as
design);
central processing units for small comput-
ers;
computer-assisted education;
computer-assisted engineering; and
computer-assisted translation.

The list is noteworthy for emphasizin g c o m -
puter systems from the perspective of user
needs—not only the last three projects, but also
that on local networks. All are software-inten-

5TSee  R, T. Gallagher, “$20 Billion for French ~ic~~~O],j[+)’
Eiecfror?ics, Sept. 8, 1982,  p, 104; “Fourteen Projects, ” JVest
li’urope Reportv Science and Technofog},  No. 116, Joint Publira-
tiorrs Research Ser\rice J PRS 81575, Aug. 18, 1982, p. 14. Amo  Ilg
the f]ve that were dropped-not necessarily permanent l~~—was
a supercomputer  effort.
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sive, a field in which France is in a relatively
good position. The plan does not neglect con-
sumer products. France hopes to increase its
presence in consumer electronics markets
throughout Europe, with Thomson moving ag-
gressively into new generations of products like
VCRs, electronic toys and games, and home in-
formation systems. 58

The Socialist Government faces severe obsta-
cles in implementing such a vast program. In
addition to the $20 billion in planned invest-
ments, a considerable increment compared to
recent expenditures within the industry,
France has an inadequate supply of men and
women with training and skills in electronics;
the shortfall is reckoned at more than a thou-
sand engineers yearly and at least three times
as many technicians. The development plan
contemplates an extensive training effort, in-
cluding the establishment of several new
schools, Moreover, foreign firms with invest-
ments in France may resist some elements of
the program. Joint venture participants, for in-
stance, could prove less willing to transfer tech-
nology when the partner is a nationalized con-
cern. But in the end, money will probably be
the limiting factor; boosting France’s R&D ex-
penditures from 2 percent of GDP in 1982 to
2.5 percent by 1985 is extraordinarily ambi-
tious. And, with nearly three-quarters of R&D
carried out in government-controlled institu-
tions, France runs a real risk of stifling innova-
tion and new ideas.

Future Prospects

While the hallmarks of French industrial pol-
icy remain the same—an elite corps of officials,
centralized policymaking, and a preference for
sectoral policy along with a tradition of state
intervention in the affairs of industry—Mitter-
rand’s philosophy does represent a turn away
from the market orientation of Giscard d’Es-
taing. It is too soon to assess the effectiveness
of the new avenue, but past results give some
insights. Government efforts under Le Plan

5a’’ First Details Published on Electronics Plan, ” West Europe
Report, Science and Technology, No. 120, Joint Publications Re-
search Service JPRS 81804, Sept. 20, 1982, p. 7.

Calcul must be termed a failure, although CII-
HB’s troubles had multiple sources. In semi-
conductors, Le Plan des Composants seems to
have functioned much better. Even so, the
largest French producer—Thomson—controls
only a quarter of the domestic market, with a
market share in all of Europe that is perhaps
7 percent. Most of Thomson’s sales are in
discrete semiconductors; the company has no
more than about 2 percent of the European IC
market. Although Thomson appears to have
benefited considerably from technology-
assistance agreements with Motorola, as have
Matra and Eurotechnique through their joint
venture with American partners, French elec-
tronics firms—along with most European man-
ufacturers—remain heavily dependent on
foreign sources of MOS and microprocessor
technology.

The history of French electronics policy
shows that strong government direction can-
not by itself produce a competitive industry,
At the same time, the French seem to be learn-
ing how to make their electronics policy func-
tion more effectively.

United Kingdom

In contrast to the French, with their reliance
on centralization and government action, Brit-
ain’s industrial policy has been closer to that
of the United States—largely ad hoc, not well
coordinated. There is at least one major dif-
ference: the United Kingdom during the 1970’s
began to experiment with a variety of novel
measures intended to directly affect the actions
of industry. Ranging from programs to encour-
age applications of microprocessors to govern-
ment investment in the semiconductor venture
Inmos, these initiatives are far different from
the arms-length approach to industrial policy
of the United States (U.S. policies related to na-
tional defense are, as usual, the exception). At
the same time, these policies—some of which
attracted considerable attention in other parts
of the world—were pursued with little sense
of direction. Only in its support of Interna-
tional Computers Ltd. (ICL) through procure-
ment practices, R&D funding, and other con-
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ventional policy tools has Britain shown much
consistency over the longer term in policies
toward electronics.

Measures to aid ICL, in several respects sim-
ilar to the somewhat earlier French effort to
build and strengthen CII-HB, date from the late
1960’s. In the latter part of the 1970’s, the
United Kingdom’s electronics policies, as in
many countries, turned towards semiconduc-
tors; a group of programs were developed to
promote IC technology and applications, Even
so, neither today nor at any point over the past
decade does the British example show much
evidence of a coherent view of industrial pol-
icy.

Early Experiments

Certainly Britain has had ample incentive to
try new approaches; since the early 1960’s, pol-
icymakers in the United Kingdom have sought
ways of grappling with the nation’s lackluster
economic performance —by most measures the
poorest among industrialized nations. During
the 1950’s, macroeconomic policies had been
assumed sufficient for revival. But continuing
inflation, along with persistent wage disputes,
convinced the ruling conservatives to move to-
ward a more active government role. The Na-
tional Economic Development Council (NEDC)
was established in the early 1960’s as a forum
where business, labor, and government could
air their ideas about the future direction of the
economy. 59  Inspired by the prestigious French
Commissariats du Plan, NEDC was empowered
to produce 5-year plans intended to reduce
uncertainty about the directions of government
economic policy. Planning responsibility fell
mainly on a National Economic Development
Office attached to the NEDC.

se~’or an Ol]tline of the origin and role of the NE IX, see T. Smith
“’]’he United Kingdom, ” fllg Business and the State, op. t;it., pp.
88ff, Most of the discussion on the earlier years of Britain’s indus-
trial policj is drawn from this source. Also see S. Blank, “Brit-
ain: The Politics of Foreign Economic Policy, the Domestic Econ-
omy, and the Prohlem  of Pluralistic Stagnation, ” Between Power
and Plent~’: F’oreign Economic Policies of Advanced Industrial
States, P, ]. Katzenstein  (cd. ) (Madison, Wis.: [University of Wis-
consin Press, 1 978), pp. 1 14ff.

The Labor Government which came to pow-
er later in the decade continued this general
orientation, and picked up the pace by estab-
lishing a number of Economic Development
Committees to deal with specific industries.
The Electronic Development Committee, set up
in 1964, produced a series of reports that iden-
tified problems and proposed strategies for
overcoming them. But by the end of the dec-
ade, the planning experiment had run afoul of
persistent conflicts with the macroeconomic
policies that Britain’s leaders were determined
to pursue; economic planning came to be
viewed as a failure, and the visibility and in-
fluence of the Economic Development Com-
mittees waned.60

The More Recent Context

Since the beginning of the 1970’s, U.K. in-
dustrial policy has been a hedge-podge. As in
the United States, consistency has been found
mostly in the area of national defense. A host
of government offices, themselves subject to
periodic reorganization and changes in direc-
tion, have been involved in policies affecting
Britain’s electronics industry. The National
Research Development Council, set up as early
as 1948 to provide financial support for joint
research ventures under the Ministry of Tech-
nology, is one example. The Ministry of Tech-
nology also had jurisdiction over the Industrial
Reorganization Corp. (IRC), established in 1966
to aid industrial restructuring. Under the au-
thority of the Industrial Expansion Act, the
Ministry of Technology engineered the merg-
ers creating the computer firm ICL, as dis-
cussed in more detail below. The IRC likewise
provided financial backing and other encour-
agements for a series of mergers that enlarged
GEC, the British General Electric Co. But the
interventionist IRC was abolished in 1971,
about the time the Ministry of Technology be-
came part of the larger Department of Trade
and Industry—which has since again been di-

~Orrhe}, st ill exi St, however.  ‘1’he (;o mm ittee for electronics re-
centl} issued a report urging a comprehensive sectoral  polic}’
for the industry. See “Prescription for Electronics, ” Financial
Times, Apr. 30, 1982, p. 16.



402  International Competitiveness in Electronics

vialed, leaving a Department of Industry and
a Department of Trade.

Among other agencies active in industrial
policymaking, the National Enterprise Board
(NEB) has had considerable leverage because
of its ability to provide direct financing to
British firms. Established in 1975, NEB has
concentrated on startups such as the semicon-
ductor manufacturer Inmos, to which it gave
about $90 million in equity capital (ch. 7). In
quite different realms, the Science Research
Council and the Advisory Council for Applied
Research and Development, set up in 1976, are
intended to supply policy guidance on such
topics as applications of new technologies and
the education and training of engineers,

The number of government bodies involved
in Britain’s industrial policy provides one ex-
planation for the random approach to pro-
grams in electronics. In France, relatively clear
lines of authority link the various parts of the
bureaucracy dealing with electronics; certain
agencies have the lead role in certain areas. By
comparison, the British approach is uncoordi-
nated. In further contrast to the situation in
France, Britain has never been very comfort-
able with government intervention in the af-
fairs of business–rather surprising consider-
ing the size of the public sector. Not only do
government plus the nationalized firms employ
about a quarter of the British labor force, but
publicly owned enterprises account for more
than 10 percent of the country’s industrial out-
put and in recent years about a quarter of total
capital investment.61 Nationalized firms in in-
dustries like steel and automobiles have re-
ceived more attention from British policymak-
ers than electronics. Still, the United King-
dom’s approach to the electronics industry
does reflect a belief that government can
strengthen existing firms as well as create new
ones,

ICL

The formation of ICL was preceded by much
less rhetoric concerning the need to create na-
tional champions than in France, but the
emergence of ICL in 1968 was similar to that
of CII-HB. ICL benefited not only from gov-
ernment financing, but from aid for R&D and
the promise of public sector purchases of its
products, Britain’s Government encouraged
the series of mergers by which the company
was formed, and supplied about $12 million a
year until 1976 to stimulate its growth. 6 2

Despite this, ICL never emerged as a viable
competitor in the world computer industry. Al-
though still holding more than a third of the
U.K. market—largely the result of government
procurements coupled with “Buy British” per-
suasion aimed at private firms—ICL has had
little success outside the United Kingdom.
Within Britain, the Central Computer Agency,
responsible for government purchases, gave
perhaps 90 percent of its orders to ICL during
the early 1970’s.63 This is a major reason why
the United Kingdom joins Japan as one of only
two countries where American computer man-
ufacturers and their subsidiaries do not have
at least half the installed base.

ICL is known for its software, but—like most
computer manufacturers outside the United
States—missed the shift toward small systems.
The company has also been handicapped by
the lack of a strong local semiconductor in-
dustry. Since the latest government initiative—
a package of loan guarantees totaling nearly
half a billion dollars, and the installation of a
new management team headed by a long-time
executive of Texas Instruments’ U.K. subsid-
iary—there have been signs of revival. 64

Not long before jumping back into try to save
ICL—in part because mergers or takeovers in-
volving American companies were rumored—

81P,  Maunder, “Government Intervention in the Economy of
the United Kingdom, ” Government Intervention in the Devel-
oped Economy, op. cit., pp. 131-137,

““’Technology  and Trade Policy: Issues and an Agenda for
Action, ” op. cit., p. 58.

‘3G. de Carmoy, “Subsidy Policies in Britain, France, and West
Germany: An Overview, ” International Trade and Industrial
Policies, S. J. Warnecke (cd.) (New York: Holmes& Meier, 1978),
p. 38.

64E. Bailey, “Britain’s Role at Ailing ICL, ” New York Times,
May 18, 1981, p. Dl; S. Love, “New Talent Spurs Britain’s ICL, ”
Wall Street Journal, Mar. 1, 1982, p, 27.
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the Thatcher government had sold off the pub-
licly held 25 percent of the company’s stock.
ICL’s checkered past thus illustrates the “stop-
go” quality of industrial policy in the United
Kingdom. The uneasy relationship between
Inmos and the government has followed a sim-
ilar pattern, one in which Inmos faced con-
siderable uncertainty over whether the Thatch-
er administration would provide the second in-
stallment of  capital—another 25 mill ion
pounds—that the company was counting on.

Research and Development

Beyond support of ICL, the U.K. computer
industry benefited during the late 1960’s and
early 1970’s from R&D funding provided
through the Advanced Computer Technology
Project, which provided up to half the costs of
projects dealing with hardware or software.
The British have also attempted to aid their
electronics industry through efforts like a
preproduction order program, in which the
government purchases newly developed prod-
ucts and leases them to users—or “clients. ”
After a trial period, the client prepares a report
on the new product and then must either buy
or return it. Other programs have supported
software development and marketing, as well
as microelectronics. In addition to contracted
basic research, paid for by both civilian and
defense agencies, commercial product develop-
ment has been financed through government
contracts, particularly to ICL.

Nonetheless, the United Kingdom has been
a poor performer in R&D—more precisely, in
development, Although British scientists con-
tinue to do excellent basic research, industry
has been reluctant to invest heavily in R&D di-
rected at commercial products and processes;
between 1967 and 1975, real R&D expenditures
by industry declined. Furthermore, sectors like
electronics have suffered from a lack of capable
engineers. While government R&D expendi-
tures have been heavily concentrated on elec-
tronics and aerospace—in 1975, 30 percent
went to electronics and communications alone
—this spending, largely motivated by military
needs (table 77, ch. 10), has had little percept-
ible effect on the competitiveness of British

firms. Tellingly, electronics and communica-
tions manufacturers have spent less of their
own money on R&D than the government has
contributed; in 1975, private firms spent 113
million pounds on R&D, publicly held corpora-
tions 36 million pounds, and the government
130 million.65 In the United States, the impacts
of military spending on electronics have been
far overshadowed by the vigor of the commer-
cial industry; the British case has been vastly
different.

Other Policies Toward Electronics

Among the more intriguing programs of the
U.K. Government have been those aimed at uti-
lization of microelectronics. In the midst of a
lengthy debate on the question of whether the
country needed an indigenous capability to de-
sign and manufacture advanced ICs, the Mi-
croprocessor Applications Project (MAP) was
established to encourage companies in any in-
dustry that could to incorporate these devices
in their products, MAP, which began in 1978
and has been somewhat reluctantly continued
by the Thatcher government, funds up to 25
percent of the costs of product development.
Increased support is provided for microelec-
tronics-related programs in schools and col-
leges, principally teacher training. A third ele-
ment consisted of a consciousness-raising cam-
paign aimed at 50,000 managers in private in-
dustry, with MAP funds supporting seminars
to educate corporate decisionmakers on the vir-
tues of  the new technology.  Government
spending through MAP totaled nearly $100
million over a 3-year period .88

A related program known as MISP—the Mi-
croelectronic Industry Support Programme,
also started in 1978—aids firms in developing
and manufacturing ICs. MISP was stimulated
by a report prepared for the NEDC which
stressed the importance of design and process-
ing expertise; a central goal was mass produc-

IMK. Schott,  ]~~ustrj~j ]nnoiration  in the United ~ingdon?,
Canada and the United States  (London: Contemprint, July 1981),
p. 12,

“’’Microelectronics, The New Technology, ” Department of
Industry, London, 1981, p. 23.
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tion capability in standard devices.67 A m o n g
the steps taken were the establishment of a joint
venture between the British firm GEC and Fair-
child, then still American-owned, to manufac-
ture a broad-based line of ICs. More ambitious
was the decision to establish a greenfield firm,
Inmos.

NEB’s announcement in June 1978 that In-
mos would receive equity funding from the
government to design and manufacture n-chan-
nel MOS circuits, starting with memory chips,
generated a good deal of controversy within
Great Britain (NEB has considerable independ-
ence in making such decisions). The attempt
to replicate a merchant semiconductor firm on
the American model—complete with execu-
tives experienced in U.S. companies and a de-
sign center in Colorado Springs—was a move
directly into the central arena of worldwide
competition, The risks were high. Inmos was
to begin production of 64K RAMs in 1981—a
target which slipped, but as it turned out, no
more than those of a number of well-known
American firms.

Inmos is a unique experiment; the govern-
ment committed 50 million pounds, split into
two installments, with the hope not only of
creating a first-rank semiconductor company,
but also of luring talented British engineers
back from employment with foreign firms (one
reason for the Colorado Springs location), Stim-
ulating end-users in Britain was another major
objective, While there are still many doubters,
Inmos appears to have had reasonable success
in developing its first products. The company
has plans for a new family of microprocessors,
as well as a broad line of memory chips. Be-
coming profitable may be more difficult.

Since the election of the conservative Thatch-
er government in 1979, efforts such as MAP
and MISP have been scaled back. The conserv-
atives’ review of the Inmos venture revived
public debate over the company’s prospects.
After a considerable period of uncertainty, dur-
ing which it appeared that NEB’s holdings in

~Tsee ~~icroe]eC~ronic,s Into the 1980’s (Luton, England:
Mackintosh Publications Limited, 1979], p. 27, for a summary
of the Sector Working Party report to NE DC.

the firm might be sold, and following a deci-
sion by Inmos executives to locate a produc-
tion facility in the depressed area of South
Wales, funding was continued. In late 1981,
NEB reported $22 million in pretax losses,
more than half accruing from its holdings in
Inmos; losses are to be expected during the
early years of such an enterprise, and it is still
too early to judge the success of this recent en-
try into the world semiconductor industry, but
the qualms of the conservative government are
not surprising.

Has Britain’s Approach Worked?

The answer, implicit in much of the discus-
sion above, is that it has not. While some of the
initiatives in electronics may eventually have
positive results, U.K. industrial policy as a
whole has suffered from lack of consistency—
even during periods when the same party has
been in power–and from a rather odd, if not
chaotic, mixture of policy instruments. Even
the direct beneficiaries, British electronics
companies, have not been very enthusiastic
about the government’s support efforts, view-
ing them as favors likely to be withdrawn on
short notice.68 Some executives in British in-
dustry could be described as not only skeptical
but cynical about their government’s policies.
Nothing like the symbiotic relationship be-
tween business and government in Japan, or
even France, has emerged in the United King-
dom.

The grab-bag character of U.K. policies to-
ward electronics has stemmed in part from the
inconclusive nature of debate over the need for
a continuing British presence in semiconduc-
tor manufacturing. Many took the position
that, so long as British industry applied ICs
in its products, there was no need to have
home-grown design and production capabili-
ty. Others held that, lacking an IC design and
production base, applications would always lag
those in other countries, Rather than coming

Oasee D. Imberg and J. Northcott, In dustria] Poficy and hvest-
ment Decisions (London: Policy Studies Insitute, 1981), pp. 72-73.
Also J. Northcott and P. Rogers, Microelectronics In Industry:
What’s Happening in Britain, No. 603 (London: Policy Studies
Institute, March 1982], especia]]y  ch. 8.



Ch. 10—National Industrial Policies ● 405— ———

to a decision, the British have tried to have it
both ways—supporting Inmos, though never
whole-heartedly, while also pursuing applica-
tions and technology diffusion through MAP
and MISP. Similar patterns, over a longer time
period, have characterized the government’s
dealings with ICL; after many years of public
support, the Thatcher government withdrew,
only to find itself forced to the rescue of the
faltering computer manufacturer. Industries
like steel and automobiles show similar oscilla-
tions in government attitude.

The fact is that foreign firms have already
captured major shares of most British elec-
tronics markets, except where the government
itself is the customer—e.g., the defense sector.
Outside the government market, ICL presents
little challenge to its American and Japanese
competitors, just as British firms now hold only
a small share of U.K. semiconductor sales.
Thus, ICL’s agreement with Fujitsu, entailing
marketing of Japanese-built mainframes in
England, also involves purchases of Fujitsu
semiconductors. While ICL has also negotiated
for rights to U.S. and Canadian technology,
Britain does not seem as well-placed as France
to make use of foreign know-how, and may find
that it is already too late for technological
independence.

In sum, many of Britain’s industrial policy
efforts in electronics seem to have been too lit-
tle and too late. The formation of Inmos and
the creation of MAP and MISP came at the
close of the 1970’s, by which time American
and Japanese suppliers were firmly established
in the U.K. market.

Industrial policy has been doubly difficult be-
cause of the stagnant British economy. As eco-
nomic troubles continued, the government cut
back its R&D support, making progress in in-
dustries like electronics still less likely. Recent-
ly, the Thatcher administration has tried to
streamline industrial policymaking by merging
the National Research Development Corp. and
the NEB into a “British Technology Group. ”
One goal has been to temper the activist poli-
cies of the NEB, which enjoyed considerable
autonomy in the past. There is no indication

yet that this will produce positive results. To
be fair, industrial policies—of whatever stripe—
are a limited tool when the overall economic
situation has been as grim as Britain ’s. While
U.K. industrial policies may seem neither effi-
cient nor effective, they have perhaps been
asked to do the impossible.

West Germany

Industrial policy in the Federal Republic of
Germany (FRG) has been distinguished by re-
liance on the market. Objectives have been
allowed to remain vague beyond the level of
macroeconomic policy, where stability has
been paramount. But if private sector actions
have been central, this does not mean the role
of the public sector has been negligible, Follow-
ing a “social market philosophy, ” the West Ger-
man Government has helped reconcile nation-
al, regional, and interest group concerns. The
Act for the Promotion of Stability and Eco-
nomic Growth (Gesetz zur Forderung der Sta-
bilitat und des Wachstums der Wirtschaft) pro-
vides a set of tools to coordinate economic pol-
icymaking among government, management,
and labor aimed at ‘‘macroeconomic equilibri-
um.” While avoiding extensive planning, pol-
icymakers have paid consistent attention to
structural adjustment; since the mid-1960’s and
the tenure of economics minister Karl Schiller,
it has been widely accepted that policy instru-
ments could be deployed to “rationalize” mar-
kets and ease structural change. Especially
since the mid-1970’s, the FRG has also pro-
vided considerable support for R&D. Although
proponents of an avowedly sectoral approach
to industrial policy have become more vocal,
it is still true that industrial policies are market-
oriented, with limited reliance on public own-
ership compared to a number of other Western
European nations, and a strong commitment
to open international trade. Nevertheless, the
German Government has sometimes taken
strong and direct action on the sectoral level
when economic problems have arisen.

The Institutional Setting

Economic and industrial policymaking in the
FRG combines elements of decentralized deci-
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sionmaking with representation by major in-
terest groups, including labor. The ministries
of Finance, Economics, Labor and Social Af-
fairs, and Research and Technology are among
the more influential in terms of policies affect-
ing industry. Macroeconomic policies are de-
veloped and implemented by a number of agen-
cies. The Ministry of Finance submits 5-year
plans. Since the early 1960’s, a five-person
Council of Economic Advisers–comprised of
academics not otherwise attached to the gov-
ernment—has been responsible for macroeco-
nomic forecasting. The Council also prepares
annual reports on the health of the West Ger-
man economy. Money supply is the responsi-
bility of the Deutsche Bundesbank—legally in-
dependent of the government, though closely
tied to it. Policies and analysis related to
economic and industrial development are cen-
tered in the Ministry of Economics.  The
Lander (state) governments help formulate eco-
nomic as well as regional development policies.
A joint Federal-Lander planning committee, for
instance, draws up regional action programs
identifying growth points (schwerpunktorte) to
be promoted via investment grants, West Ger-
many has emphasized regional development
perhaps more heavily than any other Western
industrial nation, with the Lander Govern-
ments central to these efforts.69 

As chapter 7 pointed out, financial institu-
tions have a special place in the West German
policymaking structure—as they do in France
and Japan. Executives of the central Bundes-
bank keep in close contact with public officials,
and normally act in support of the govern-
ment’s economic policy, The Bundesbank’s
control of the money supply gives it direct in-
fluence over the value of the deutsche mark,
During the years of rapid economic expansion,
particularly the early 1960’s, the bank helped
maintain an undervalued currency—a strategy
that strengthened the export competitiveness
of German goods but earned a good deal of crit-
icism from the country’s trading partners.

WC. de Carmoy, “Subsidy Policies in Britain, France and West
Germany: An Overview, ” International Trade and Industrial Pol-
icies, S. J. Warnecke (cd.) (New York: Holmes & Meier, 1978),
p. 52.

The Federal Government also holds majori-
ty shares in five banks, while cities and states
have their own financial institutions. One of
the nationalized banks, the Kreditanstalt fur
Wiederaufbau, is a development bank that pro-
vides funds to commercial lenders. TO While the
financial communities are major seats of in-
fluence over industrial policy in both West Ger-
many and France, they function quite different-
ly in the two countries: rather than selective
credit for favored firms and industries as in
France, German banks have supported fiscal
and monetary policies oriented toward aggre-
gate growth.

If economic and industrial policymaking in
West Germany is less centralized than in
France, the lines of responsibility are more
clearly drawn than in Great Britain. While the
Research and Technology Ministry (BMFT),
say, tends to approach industrial policy with
a perspective quite different from that of the
Economics Ministry, the division of authority
is more or less predictable and consistent. Ger-
many’s parliamentary system has seen few
changes in government since 1949; when a dif-
ferent party has come to power, overall objec-
tives such as maintaining the country’s export
strength while controlling inflation have been
retained.

Policymaking Processes

A distinctive feature of the German system
is the broad representation of interests, the ef-
fort made to integrate diverse points of view.
The Stability and Growth Act empowers the
Federal Government to provide “orientation
data” for policy measures to be “simultaneous-
ly and mutually agreed upon” by Lander and
local governments, labor unions, and employ-
ers’ associations, In the late 1960’s, “concerted
action” incomes policies were developed,
aimed at consistency in approach among gov-
ernment bodies and socioeconomic groups on
budgetary matters as well as wages and prices.
Concerted action was not an attempt to sup-

70E. Owen-smith, ‘‘Government Intervention in the Economy
of the Federal Republic of Germany, ” Government Intervention
in the Developed Economy, op. cit., p. 176.
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plant the monetary and fiscal policies of the
Federal Government, but was intended as an
adjunct and complement to these, the basic ob-
jective again being the creation of an environ-
ment conducive to economic growth. Like co-
determination—which ensures labor a voice in
plant operations—concerted action sought to
integrate labor and other interest groups into
the mainstream of policy formulation. Today,
concerted action has fallen into disuse, but
speculation on its revival regularly surfaces; if
nothing else, this indicates the persistence of
the view in Germany that sound economic and
industrial policies depend on broadly based
consensus-building.

Indeed, institutionalized participation by
major social groups appears to offset much of
the fragmentation that otherwise might seem
to characterize industrial policymaking in the
FRG. As in a number of other Western Euro-
pean countries, notably the Scandinavian na-
tions, Germany’s industrial policy is marked
by concern with labor issues. In 1974, the
BMFT and the Ministry of Labor and Social
Affairs set up a joint research program on “hu-
manization of the workplace. ” Directed not
only at health and safety issues, the program
aims as well to identify and encourage organi-
zational changes that would increase job satis-
faction (ch. 8). A number of studies sponsored
by the program, which is oriented strongly to-
ward field experiments and employee partici-
pation, have explored impacts of automation
and computer technologies. 71

The systematized participation of labor in
West Germany is especially noteworthy in con-
trast to Japan or France, In Japan, organized
labor is in fact—if not always in appearance—
relatively powerless; the consensus so clearly
visible in Japan comes, not from full participa-
tion, but from a rather passive acceptance by
other groups of policies that business and gov-
ernment have agreed on. In France, organized
labor is vocal—with a marked radical cast—
but labor participation in setting policy has not
been internalized as in Germany. French

7“’Research  on the Humanization of Work, ” Ministry for Re-
search and Technology and Ministry of Labor and Social Af-
fa]r>, do(. umenl  No. 2181/74e,

unions traditionally exert pressure on the
government through political activism, often
confrontational. Even with Mitterrand and the
Socialists in power, this is not likely to change
much,

Policies Toward Electronics

Despite its stress on macroeconomic tools,
West Germany has, over the years, instituted
a considerable number of policies directed at
specific industrial sectors, Some have been
in portions of the economy where government
ownership has been widespread—e.g., energy
and banking, In contrast, sectoral involvement
in electronics has been mostly restricted to
R&D; compared to both France and the United
Kingdom, military involvement has not been
prominent. Moreover, in further contrast with
these two countries, when FRG officials at-
tempted to encourage a “rapprochement”
among Siemens and several other computer
manufacturers, the large and powerful Siemens
concern resisted quite successfully. 72  W h e n
AEG-Telefunken—after Siemens the country’s
largest electrical and electronics producer–fell
on hard times, the private sector at first dealt
with the crisis on its own. A consortium of 24
commercial banks engineered a massive res-
cue effort, with financing totaling more than
half a billion dollars.73 Only when the bankers’
efforts proved insufficient did the government
step in with a package involving further loan
guarantees and export credits. ’A As this implies,
and as chapter 7 described in more detail, co-
operation among industry and financial institu-
tions in the Federal Republic has been com-
mon—and an increasing subject of parliamen-
tary scrutiny and public criticism, on grounds
that the power of the banks is too great.

Despite efforts such as the aborted Tele-
funken rescue, government influence has not
been exercised as directly in electronics as in

;:%:~:~ ~P. Cit., p. 217,
, “The Last Chance Rescue, ” Finan~ial 7-IIIIe5,  {UCIC

14, 1982, under West German law, banks can own equity in pri-
vate firms and act as brokerage houses (ch, 7). German banks
held about 40 percent of Telefunken’s  stock.

74 See “Germany’s Telefunken  Insolvent, ” New York Times,
Aug. 10, 1982, p. f)l, Nonetheless, the firm entered bankruptcy
In rn]d-1 982,
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sectors such as energy (where subsidies have
contributed to high domestic coal prices), steel
(where firms such as Salzgitter are publicly
owned), or shipbuilding (where a range of pol-
icy initiatives have been marshaled to shelter
the industry from decline) .75 Still, since the late
1960’s the West German Government has
sought ways of strengthening the nation’s com-
puter industry. While on the whole the German
electronics sector has been the strongest of any
in Europe, it has shared the common weakness
in computers. Part of the reason appears to
have been that the bigger electronics firms—
Siemens, AEG-Telefunken, SEL–were already
heavily committed to other lines of business—
consumer products, telecommunications, elec-
trical machinery. Much like such American
companies as RCA or General Electric, these
large and diversified enterprises never devel-
oped much strength as computer manufactur-
ers. From the standpoint of the German Gov-
ernment, there really was no computer indus-
try as such to support. As a result, it proved
difficult to devise effective policies for encour-
aging either the technology of computing or
commercial production. As in many other
countries, government procurements have
been channeled to local firms. Nevertheless, in
contrast to Japan and France, the FRG has
largely avoided attempts to shield the industry
from foreign competition, relying instead on
domestic supports and subsidies. * A major
thrust of German efforts has been to stimulate
utilization of computers through training pro-
grams and applications support.

Although benefiting from government fund-
ing amounting to more than 100 mill ion
deutsche marks (something over $50 million—
in fact a relatively small fraction of West Ger-
many’s total subsidies during the 1970’s for
computers and information processing), Tele-

Zssee owen-smith, op. cit.: p. 174 on coal prices; P. 184 on
Salzgitter; p. 173 on shipbuilding.

*Even so, a recent trade dispute shows that—in Germany as
elsewhere—foreign firms are often discriminated against. In a
case similar to AT&T’s choice of Western Electric over Fujitsu
in fiber-optics, Bremen University was forced to reverse a deci-
sion to purchase a computer system from Burroughs. The con-
tract went to Siemens  at a price considerably above the American
bid. See “Technology and Trade Policy: Issues and An Agenda
for Action, ” op. cit., p. 49.

funken never achieved much success in com-
puter systems. Siemens remains the largest
German-owned computer manufacturer, some-
what ahead of Nixdorf in sales (ch. 4, table 42).
But Siemens’ production is far less than that
of IBM’s German subsidiary; Siemens has
never appeared to view computers as a major
piece in its corporate strategy. The company
has only about 20 percent of the German com-
puter market, and less than 10 percent for
Europe as a whole. Nonetheless, Siemens con-
tinues to receive by far the largest share of
government funds for R&D in computer tech-
nology. 75 The contrast with Nixdorf—a man-
ufacturer of business-oriented minicomputers
—is striking. Nixdorf is an aggressive world-
wide competitor in its chosen markets, much
in the American mold; the company has ac-
complished this with little government assist-
ance,

Again in common with other European elec-
tronics firms, a number of German manufac-
turers have pursued ties with American and
Japanese enterprises, one aim being technol-
ogy acquisition. In 1978 Siemens purchased 20
percent of Advanced Micro Devices. More re-
cently, the company negotiated an agreement
with Japan’s leading producer of computers,
Fujitsu; Siemens now markets several of Fu-
jitsu’s IBM-compatible mainframes in Europe.
Such arrangements have brought criticism of
government support for Siemens as failing to
promote an indigenous computer industry.

Research and Development Support

Financial subsidies for Siemens’ computer
efforts have been part of a considerably larger
program of technology development in the
FRG. Total R&D expenditures grew more than
60 percent in real terms between 1969 and
1980, increasing from 2.1 percent of GNP to
2.3 percent; the West German Government has

T6BY  1978, the west  German Government had supplied Siemens
with a cumulative total of 351 million deutsche marks (nearly
$2OO million) for the development of large- and medium-sized
computers. See “Sixth Report of the Federal Government on Re-
search, ’ Federal Minister for Research and Technology, Bonn,
1980, p. 82. The computer support programs of the BMFT now
seem widely viewed as failures; they have been drastically scaled
back.
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strongly supported R&D, which has accounted
for 3 to 4 percent of the Federal budget dur-
ing the past decade. 77 Since the initiation of the
second data processing program in 1969, the
electronics industry, and particularly the com-
ponents sector, has received a substantial frac-
tion of this spending; 30 percent of German
R&D funds have gone to electronics (and elec-
trical equipment)—a greater fraction than in
any of the other countries listed in table 77, But
while government support for electronics as a
whole increased steadily during the latter part
of the 1970’s, it appears to have peaked at the
end of the decade, with the more recent con-
traction stemming from disappointing results
in computer technology. 78

Disillusionment with support for computer
systems has led industrial policy makers in the
Federal Republic to reorient their programs
toward microelectronics. Here funds have
gone toward device physics and processing
technologies, as well as IC design and develop-
ment. Between 1974 and 1978 relatively modest
sums were spent by the government on micro-
electronics R&D—about $30 million annually.
A somewhat more ambitious effort began in
1979. Like the computer R&D which it sup-
planted, VLSI support at first centered on the
large electronics manufacturers. In its first pro-
gram, the government contributed about $300
million over the period 1976-82, with industry
participants putting up matching funds and
competing on a proposal basis.79 The German
VLSI program has been much less centralized
than Japan’s; participants work independent-

““S i tt t) [<t’~)ort  of tt)(: F’(’d[;  ral Government on Research, ” op.
I It,. [) 77, “F’R(l’\ l)()~itl()n III J$’orld  R&I) IIomrnunitt  Assessed, ”
L%”e,$t h’urop(: Re~)orf, ,%. Ien(;e  and ‘~echnofog~,  No. 72, Joint Pub-
ii( atlt)n~ F!t\(:,tr(.]) Ser\i(,(~  J[JRS  78876, Sept. 1, 1981, p. 40,

“%1111 “S1  xth Ke~)(]rt  of the Federal (government on Research, ”
()[),  (, i t., ~), b‘] Wh i Ie the t)udget  for gut’t; rnment  e xpen(i  itu res
on [;l(;(, t 1011 I(. \ R&L) was s(. heduled to increase from about 3 so
mill I(JO (if; ut ~(:he marks I n 1975 and 1976 to more than 600 m i 1-
Iion in 1980 and 1981, expend i!uros in these  later ~!ears  were
(, u t I)[i(,  h (.onsi[ierahly  from the amo(I nt~ origi  n,ill}’ pl,lnne(i,

‘fi~l (Iol(i, “tlrt~~t (; PrIII~II}I  Rei)ortc(l ,qt)()~]t  ‘1’(J l,,iul~( }) $)()()
klIll IOII L’l, S1 K <III(]  1) f’l,irl, ” E](X, troIII[,  .\’(’1$’$,  A[)l’ :}(), 1979,
[). 1, ‘‘ [l(]r(}~)(,,]ll S(J[n]c ondl]c tor In(ill>t  rl \farkt~t\,  (j[)~{:rnm[:nt
l)rogran)s,  ” L1’e,$t  [juro[)[”  Rc{)[)rt, .%, ~fjn(,fj  an(i  ‘1’(:(  III]olog}”,  ,\ro.

134, J(JIIlt l)ul)l  it ,it II)II\ R[~\(:ar(;h  S[:r[ i( ~’ J I)RS 82 fiH(j, Jan. 20,
1 (48:1, ~) \2.

ly, with the responsibilities of government of-
ficials limited mostly to coordination and
avoiding duplication. Siemens has received 25
to 30 percent of the money, with Telefunken
and Valvo each getting 10 percent or more. In-
dustry seems to have regarded the program as
useful but not of great impact; the major Ger-
man electronics firms have traditionally had
strong commitments to R&D—including basic
research—and government money appears to
have gone mostly to efforts that the private sec-
tor has judged marginal. Indeed, a principal ra-
tionale has been to finance projects with time
horizons too long for industry to justify.

While most of the money in this first major
VLSI program went to big companies, the FRG
has also paid a good deal of attention to smaller
firms—of which there are more than a thou-
sand in electronics.80 In contrast to the market
orientation of other German industrial policy
initiatives, the BMFT—a relatively new agen-
cy—has designed an array of sector-specific
programs aimed at small enterprises and
growth industries like electronics and biotech-
nology. Small technology-based firms in the
Federal Republic often face difficulty in rais-
ing capital. As in most countries other than the
United States, venture capital markets are min-
iscule. Viewing this as an obstacle to innova-
tion, and with motives much like those lead-
ing to the creation of the National Enterprise
Board in Great Britain, the FRG Government
set up a venture financing company (Deutsche
Wagnisfinanzierungsgesellschaft) in 1975. This
organization purchases minority interests in
German firms —with the intent of backing in-
novative developments—while giving the pro-
prietors preferential rights to buy back the equi-
ty if their business succeeds.

The turn toward support for smaller compa-
nies has also been reflected in the BMFT’s latest
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semiconductor program. The 3-year effort, be-
ginning in 1982 and funded at about $45 mil-
lion per year is—like a number of Britain’s
more recent initiatives—directed primarily at
applications. 81 This new program comes on top
of a 40-percent increase in microelectronics
R&D support that had already been scheduled.
Most of the applications money will be chan-
neled to small firms, with one of the objectives
being job creation; of 1,000 grant applications
received during the first 6 months, two-thirds
were from companies with fewer than 200 em-
ployees, Administration is the responsibility of
the VDI Technology Center, established by
the BMFT in 1976 specifically to help small-
and medium-sized firms develop and apply mi-
croprocessor technology.

The Fraunhofer Gesellschaft82

West Germany’s attentiveness to smaller en-
terprises does not stop with microelectronics.
The Ministry of Economics supports more than
80 industrial research associations, while the
Fraunhofer Gesellschaft (Association of In-
stitutes of Applied Research, FhG)—comprised
of some 25 institutes which function as R&D
laboratories—has as one of its major respon-
sibilities the diffusion of technology to in-
dustry, especially small companies.

Strengthening the FhG, which was founded
in 1949 to perform applied research and engi-
neering development on a contract basis, has
been one of the more intriguing BMFT initia-
tives. The FhG remained small until a govern-
ment decision in 1969 made it the chief vehi-
cle for support of applied research. At this
point funding began to increase rapidly. A re-
examination of FhG goals in 1973-74 led to a
strengthening of its mandate for transferring

Slsee ‘<Increased Government Funding for Mic roe}ectron ics,
J%rest  Europe  Report, Science and Technologjr, No. 92, Joint Pub-
lications Researcb  Service JPRS 80133, Feb. 18, 1982, p. 5;
“Special Microelectronics Program, ” West Europe Report,
Science and Technology, No. 113, Joint Publications Research
Service JPRS 81392, July 29, 1982, p. 13.

8ZMuch  of the information in this section is based on inter-
views. See also H. Keller, ‘(30 Jahre Fraunhofer-Gesellschaft:
Riick-und  Ausblick, ” FhG Berichte 3-79 (Munich: Fraun-
hofer-Gesellschaft,  1979), p, 3, and Vertragsforschung fiir Wirt-
s[; haft und Staat [Munich: Fraunhofer-Gesellsc  haft,  1981 ].

technologies to the private sector, as well as
developing them.

Joint government-industry financing on a
project basis is the rule. FhG institutes—which
together employ more than 2,500 people—pro-
vide technical advice to smaller firms, coop-
erate with universities, and function as tech-
nology conduits. Institutes are organized
around technical disciplines; one concentrates
on semiconductor devices and processing tech-
nology (the Institute for Solid State Technology
in Munich), another on computer systems (the
Institute for Information and Data Processing,
Karlsruhe). Several others work in areas less
directly related to electronics.

The Institute for Solid State Technology, one
of the more successful of the Fraunhofer lab-
oratories, can serve to illustrate the FhG model.
Loosely associated with the Technical Univer-
sity of Munich—the Institute’s director holds
a chair there, and perhaps 20 students work
at the laboratory—the Institute employs near-
ly 100 people, about half of them engineers or
scientists. This makes it the largest organiza-
tion of its type in West Germany, and perhaps
in Europe. Founded in 1974, housed in its own
building away from the university, and grow-
ing largely through the initiatives of its direc-
tor, internationally known for his research in
semiconductor technology, the laboratory gets
70 percent of its annual funding—about $5 mil-
lion—via separately budgeted R&D projects.
The BMFT typically provides a major share of
project budgets, the remainder coming from
one or more industrial sponsors. In essence,
the government shares risks with industry,
Two of the Institute’s staff members are paid
directly by the BMFT to advise and consult
with small- and medium-sized companies.
Much of the laboratory’s work is concerned
with processing technology; prototype circuits
can be fabricated, along with small lots of spe-
cialized devices such as sensors and ICs for
medical applications. The Institute also oper-
ates an X-ray lithography facility at West Ger-
many’s synchrotrons storage ring in Hamburg.

Perhaps the most noteworthy aspect of the
FhG and its mandate from the BMFT is the ori-
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entation toward commercial technologies. The
institutes are not basic research organizations
—that function remains with the Max Planck
Gesellschaft. Nor do they function as govern-
ment laboratories, although the relationships
between individual FhG institutes and govern-
ment agencies vary considerably; the ties are
closest among the six that carry out R&D fi-
nanced by the Federal Ministry of Defense. The
institutes are a conscious attempt to speed
commercialization of new technologies and dif-
fuse R&D results through industry. One way in
which the FhG does this is simply to provide a
venue for bringing representatives of Federal,
Lander, and local governments together with
industry and the universities, The Fraunhofer
experiment is an attempt to compensate or the
weak links that exist in Germany-as in most
countries—among these groups, especially
where commercial technologies rather than
basic research are involved. Likewise, the deci-
sion to accept defense-related projects in 1955
was based on the belief that it was better not
to isolate defense R&D, but to combine it with
civilian work in hopes that each would benefit.
(Defense-related projects now account for 20
to 25 percent of the FhG’s effort. )

Within Germany, the Fraunhofer Gesell-
schaft has won high marks for facilitating tech-
nology transfer while avoiding direct govern-
ment involvement in decisions on directions
and priorities, but its comparatively small
budget—about 230 million deutsche marks in
1981, something over $100 million—limits the
assistance that flows to any one industry, *s

The Future

If a joint strategy for the European Commu-
nity in electronics comes to pass—a prospect
that seems slight, as discussed in the next sec-
tion, but not so improbable as a few years ago—
West Germany’s industry would probably be

E~ \’f)r/r:igsforsC;hung  fti’r Wirtschaft und Staa t, op. cit. I II 1978,
~~, 7 million deutsche  marks  ($ I 8,7 million) went  to the  four
I:raunhofcr  irlstitut(~s invol~,ed in work related to mi( rf)t;lw,-
tr[)n ir, ~ and lnformat  ion pr[jc:essing;  see “Coo] Jerati\t;  R and 1 )
prr)gr;lrll  J ‘[’() Stlmtl]ate  Industrial Innovation In Se]ected COun -
trioi-it’e>t (; f!rmany, ” I)epartment  of Commerce, National B\i-
r(’all of Stan da r(fs, ( )ffl(. e of (:oo~)erat  il’f) ‘1’cc;h  nolog}, N(]\remher
1979, [). 6!).

the best placed of any in Europe. But in the
more likely event, progress in electronics in the
Federal Republic will depend—as it has in the
past—on domestic actions, public and private.

Past government policies, when directed at

electronics, have not been notably successful.
Nonetheless, German industry has a sound
base to work from. Siemens, if not a leader in
computers, probably has the best semiconduc-
tor technology of any company in Europe.
(Philips is strong in linear circuits because of
its emphasis on consumer electronics, but Sie-
mens was virtually the only European man-
ufacturer that recognized the importance of
MOS ICs at an early date.) Germany’s domestic
production of ICs has grown as a percentage
of consumption in recent years, a sign of
Siemens’ continued technical strength and per-
haps of positive results from government R&D
p r o g r a m s . 84 But the entire consumer elec-
tronics sector in West Germany, not just AEG-
Telefunken, has faltered under the pressure of
Japanese competition. ZVEI, the Central Asso-
ciation for the Electrotechnical Industry, has
claimed that increased sales of imported home
entertainment products have been a direct
cause of shrinkage by such firms as Grundig
AG, and consequent losses of jobs; at the end
of 1982, Grundig and Philips filed an antidump-
ing complaint against Japanese producers of
V C RS .85 In computers, West German firms
have less than 5 percent of world sales. Nix-
dorf has chalked up respectable profits and ex-
ports by concentrating on smaller business-
oriented systems; the company has done this
on its own, without significant government aid.
As the example of Nixdorf shows--a lesson
repeated in other countries-industrial policy
is no substitute for well-managed private firms,

West Germany has thus maintained its posi-
tion in the second tier of the world electronics
industry. Can it compete in the years ahead
when faced with both American and Japanese

%. 1 losi, 7’echm(:al Change and ,~’ur~i~,al.”  The Europtwn tSem)-
(:on ductor  in dus tr~ [B rightoo, (J. K.: Sussex European Resca r[ l)
(;entre,  Sussex  European Papers, May 1981. )

R’]. Gos(;h “(lerrni+n (lonsumer  Firms Face Bad Times, ” E)e[;-
tronics,  Sept. 11, 1980,  p. 97; “]apanese  \’TRs Are Target of E(;
Antidumping ( ;ase, \l’a]] ,$trwt )ourna~,  Dec. 24, 1982,  p. 9.
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firms? At present, many of the industry’s prob-
lems stem from the broader dilemmas of the
FRG economy; high interest rates and low prof-
it margins have made it difficult for German
companies, which have traditionally borne the
bulk of such expenses themselves, to maintain
high levels of spending for R&D and new cap-
ital investment. In recent years, Siemens has
accounted for as much as 12 percent of all West
German industrial R&D—for many observers
this alone signifies imbalance.86

West German firms also face a critical deficit
in technical manpower, despite mounting un-
employment in the nation as a whole. Accord-
ing to the Association of German Engineers,
16,000 jobs have been vacant for lack of people
—particularly in electrical, mechanical, and
civil engineering; in 1980 only 3,600 students
were enrolled in technical universities able to
accommodate 4,700.87 Such problems are in no
sense unique to West Germany—the question
is whether government policies will help to
resolve them.

How Effective Are West German
Industrial Policies?

Industrial policy has a less distinct identity
in the FRG than in many other countries—at
least it is harder to summarize. On the one
hand, the approach has been more market ori-
ented than in France; certainly planning and
coordination on the French model are absent.
On the other hand, the West German Govern-
ment has consistently supported industrial
development through macroeconomic meas-
ures and by integrating a broad range of
perspectives and interests into the policymak-
ing process (critics in some countries might
regard this as a weakness). The role of the

~According to Siemens’ annual report for 1980, the company
spent over 3 billion deutsche  marks [about $1.6 billion), more
than 9 percent of worldwide sales, on R&D. Over 90 percent of
the money came from Siemens’ own funds, the rest from govern-
ment contracts and grants. For compilrisorl,  U.S. firms during
the same year spent the following amounts as a percentage of
sales: Amdahl, 15.8 percent; I13M, 5.8 percent; Data Genera], 10.0
percent. See ‘*Spending for Research Still Outposes  Inflation, ”
Husiness Week+ July 6, 1981, p. 60. Siemens is clearly committed
to keeping up in technology

87J,  Tagliabue, “(h:rmany’s  Economy Stumbles, ’ New York
7’irnes, Apr. 13, 1981, p. 1]1.

government, then, is far from laissez-faire. In
contrast to the British case, sectoral initiatives
have been pursued with a good deal of consist-
ency over time, although such policies have not
necessarily entailed extensive involvement by
government officials. The West German case
does underscore the critical importance of ag-
gregate policies as necessary (if perhaps not
sufficient) to sectoral development.

Industrial policy in Germany has benefited
from a better sense of timing than in the United
Kingdom. Government support for R&D in
electronics began to pick up in the late 1960’s,
and has continued to grow—this despite an on-
going debate between the BMFT, which favors
expanded sectoral thrusts, and the Economics
Ministry, which continues to stress aggregate
measures. While R&D programs—including
funding for VLSI research and the efforts of
the FhG—have not advanced the competitive
position of the German electronics industry in
any very obvious or dramatic sense, they ap-
pear to have nurtured it in a variety of less
direct and visible ways. Unlike electronics
policies in nations which have tried to leapfrog
the competition, the German approach has
been one of broad support for more basic kinds
of research, in the hope of returns over the
longer run.

As the Federal Republic struggles with ris-
ing unemployment and continuing economic
stagnation, such policies will be severely tested.
Formulated in a time of overall growth, there
is no guarantee that the FRG view of industrial
policy will prove adequate to deal with the
adverse conditions promised by the rest of the
1980’s. Germany’s problem is much the same
as that faced by the United States.

The European Community

In West Germany and elsewhere in Europe,
concern over technology gaps vis a vis Amer-
ican and Japanese competitors has led to peri-
odic proposals that the European Community
(EC) develop a joint policy toward electronics.
Rapid increases in consumer electronics ship-
ments from Japan have stimulated talk of im-
port restraints, but a common effort in R&D has
been the most frequent suggestion. A 1980
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study by Siemens, for instance, held out little
hope for indigenous semiconductor industries;
the conclusion was that continued growth in
European sales would probably benefit Japa-
nese firms the most, with the U.S. market share
dropping from three-quarters to less than two-
thirds by 1985.88

Although much of Europe has suffered sim-
ilar problems—the twin maladies of recession
and inflation, a perceived slowdown in tech-
nological advance, rising labor costs, unem-
ployment, low rates of capital investment, slip-
ping competitiveness—joint responses have
been slow to appear. In 1980, the EC’s industry
commission proposed a European strategy in
electronics that would have included govern-
ment-funded programs to develop semiconduc-
tor processing equipment, as well as an ad-
vanced communications network linking the
members of the Community. *g The proposal,
which would have required modifications to
national procurement policies, stalled when the
French dismissed it as insufficient while the
British dithered over the implications of expos-
ing ICL to open procurements. So, while the
EC countries have recognized the need for a
more unified approach, national concerns have
thus far remained paramount.

The latest attempt—which bears the name
Esprit (European Strategic Programme of Re-
search in Information Technology)—got under-
way in mid-1982. At first directed chiefly at
semiconductor processing, in part because
Europe has been heavily dependent on im-
ported processing equipment, Esprit will also
support work on chip architectures for VLSI,
device modeling, and computer-aided circuit
design and testing.90 The program has been

88’’ Growth of Electronics Market in Europe Seen Benefiting
Japan, ” NeL$ }’ork Times, Nov. 28, 1980, p. D3.

89’4Europe’s Electronic Strategy is Modest, But It Still Isn’t
Easy, ’ ‘ The  Economist, July 26, 1980, p. 63. Over the years, the
E(U Commission has produced a variety of elaborate proposals
and stud ies, to little evident effect. See, for example: “New Infor-
mation Technologies, ” Sept. 1, 1980; “Proposal for Counci] Reg-
ulation Concerning Community Actions in the Field of Micro-
electron ic Tech nology, ” Sept. 1, 1980; “The Competitiveness of
European Community Industry, ’ Mar 5, 1982; all Commission
o f the European Co m m u n lt ies, Brussels.

MID. Fish look, ‘‘Why Europe Wants Esprit, ” Financial  Times,

Aug. 3, 1982, p, 13; J. Smith, “Can Europe Cooperate on Re-
search?” Electronics, Aug. 25, 1982, p. 85.

carefully designed to avoid areas where coun-
tries and companies compete directly. Fund-
ing, planned to be about $45 million over 3
years, will be contingent on substantial con-
tributions from the industrial participants,
which number a dozen of Europe’s largest elec-
tronics firms (ICL, Siemens, Nixdorf, CII-HB,
Philips, Olivetti—the planning effort began
with company managements rather than gov-
ernment officials). EC planners hope the effort
will expand within a few years to encompass
more ambitious targets—e.g., projects analo-
gous to Japan’s government-sponsored R&D
ventures in supercomputers and fifth-genera-
tion systems. It remains to be seen, however,
whether the Europeans will manage to coop-
erate effectively—and, if they do, whether
cooperation in basic research will make much
difference, given that many of the large Euro-
pean electronics companies have always per-
formed high-quality research but have had dif-
ficulty translating the results into commercial
products.

Japan

Japan is the exception to many rules in the
international electronics industry. Government
policies evolved along with the industry; they
have consistently supported private firms,
directly and indirectly. Subsidies have been
substantial, though not inordinately large com-
pared with other countries. Both financial sup-
port and indirect measures have been careful-
ly targeted—benefiting some parts of Japan’s
electronics industry much more than others—a
feature that has attracted much attention in the
United States. Consumer electronics, for exam-
ple, has not been a major focus of government
policy compared to microelectronics and com-
puters; nevertheless, during the period of con-
solidation and concentration that extended
through the 1960’s, the government maintained
a series of barriers to imports and foreign in-
vestment that effectively limited competition
in consumer electronics to local firms. 91 Lib-
—..—

‘l’’ Sources of Japan’s International Competitiveness in the Con-
sumer Electronics Industry: An Examination of Selected Issues, ”
prepared for OTA by Developing World Industr~ and Technol-
ogy, Inc. under contract No. 033-1010.0, pp. 31-46; see also The
U.S. Consumer Electronics lndustr~r (Washington, DC.: Depart-
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eralization began only in the late 1960’s, as the
government’s attention turned elsewhere; by
this time Japan’s consumer electronics industry
had become well established. Foreign invest-
ment controls on monochrome TV production
facilities were relaxed in 1967, on color pro-
duction 2 years later (in some contrast with
European governments, Japan limited inflows
of foreign capital as well as products). Like-
wise, the tariff on color TV imports—formerly
30 percent—dropped to 7½ percent in 1971.
Similar measures were adopted to protect the
fledgling computer and microelectronics
industries.

TV manufacturers clearly benefited from
government support of broadcasting, from the
array of direct and indirect trade barriers that
Japan erected during the postwar years, and
from policies that encouraged exporting. Still,
direct and positive support–e.g., for R&D and
product development—was modest compared
to the attention lavished on information proc-
essing. Beginning in the 1960’s, computers and
semiconductors have been at the center of pol-
icies toward electronics and ‘‘the information
industry. ” As these sectors grew, Japanese pol-
icymakers shifted direction—away from the
complex of measures for protecting domestic
industries that had been the hallmark of the
government’s approach during the 1950’s and
1960’s, toward more positive measures. Rather
than simply sheltering local companies, the
government sought to actively strengthen Ja-
pan’s capability in data processing, with the
aim of moving into world markets. Financial
subsidies, primarily for R&D, were a major ve-
hicle, along with other, less direct supports for
research, as well as measures to encourage and
facilitate applications of new technologies. An
example of the latter is the Japan Electronic
Computer Co., which buys data processing
equipment from computer manufacturers and
leases to users (ch. 4).

Today the information industries are viewed
as the flagship of the knowledge-intensive sec-

tors at the core of Japan’s emerging industrial
structure, the structure that will keep the coun-
try’s economy growing and competitive into
the next century. A unique feature of elec-
tronics policy in Japan—since copied by other
nations—is official sanction and promotion,
not only of the industry as such, but of elec-
tronics as the epitome of a broad array of
emerging technologies (including CAD/CAM,
robotics, composite and ceramic materials, and
biotechnology); the policies of Japan's Govern-
ment toward electronics are in fact aimed at
goals transcending conventional sectoral
boundaries. These policies, for years, have also
been consciously directed at leapfrogging other
nation’s technologies—another aspect of the
Japanese strategy that governments elsewhere,
particularly in Asia, have tried to emulate. In
several respects then, Japan’s use of the tools
of industrial policy has been innovative; Jap-
anese policy makers have been both more am-
bitious and more experimental than, for in-

ment of Commerce, September 1975), pp. 12- I 3, and United
States—Japan Trade: Issues and Problems [Washington, D. C.:
General Accounting Office, ID-79-53, Sept. 21, 1979], ch. 5.

PhotcJ  credit Be// L.aborator/es

Light emerging from glass filaments used
in fiber-optic communications
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stance, their counterparts in France or the
United Kingdom.

The efforts of people like Yoneji Masuda
have fed the broad consensus which evolved
among leaders i n Japanese business and gov-
ernment concerning the critical importance of
electronics, and particularly computers. Active
since the mid-1960’s on advisory councils to
the government, Masuda was responsible—as
Executive Director of the Japan Computer
UJsage Development Institute—for the 1972 re-
port, “The Plan for an Information Society:
Japan’s National Goal Toward the Year 2000.”
Respected academic and author of more than
20 books, as a government advisor Masuda ad-
vocated a comprehensive national plan for
‘‘computerization" in Japan, including govern-
ment investment in future-oriented projects
such as a ‘‘c o m p u t opolis, or computerized
city, and a computer peace corps. Masuda’s
ideas--which are well within the mainstream
of this brand of futurism, based on the assump-
tion that the production of information will
gradually overshadow the production of ma-
terial goods, eventually comprising the next
stage in economic development-heavily influ-
enced MITI’s (the Ministry of International
Trade and Industry) vision of a future infor-
mation society.92 Most Japanese policy makers
take a more pragmatic view, but the visionary
outlook of Masuda and others like him helped
crystallize a broadly based consensus on the
importance of computer technology.

The Institutional Setting

In contrast to the United States or the United
Kingdom, a well-defined group of government
agencies in Japan bears the responsibility for
official policies toward the electronics in-
dustry. Both policy development and imple-
mentation are centralized in MITI, specifical-
ly its Information Machine Industries Bureau.
Satellites attached to MITI include the Agen-
cy for Industrial Technology, with functions
in R&D, and the Information Processing Indus-
tries Advisory Council, a prestigious group

with membership drawn from the private sec-
tor.

The only other public agency with significant
ongoing jurisdiction related to electronics is the
Science and Technology Agency (STA), under
the Prime Minister’s Office. In size and re-
sources, STA cannot rival MITI. It does, how-
ever, coordinate the government budgetary
outlays for R&D and related expenditures, pre-
paring, for example, an annual “Science and
Technology White Paper. ” STA also funds re-
search projects, including contract research by
private firms, through its New Technology De-
velopment Corp. 93 STA influence over nuclear,
ocean, and space technologies has been more
extensive than in electronics.

This is not to say that other government agen-
cies do not develop policies that affect the Jap-
anese electronics industry. They do, b u t o n a
less regular basis than MITI and STA; more-
over, the influence of other agencies tends to
be less direct, The Ministry of Finance (MOF)
has jurisdiction over macroeconomic matters-
e.g., fiscal and monetary policy. In recent
years, growing budget deficits have forced the
MOF to weigh proposals for sectoral assistance
more carefully; competition for funds among
electronics and other industries-as well as
with government objectives other than indus-
trial—development-has become stiffer. The
MOF also exercises a good deal of’ influence
over the Bank of Japan, while public corpora-
tions such as the Japan Development Bank can
channel funds to favored companies through
loans and grants (ch. 7). Long-term projections
by the Economic Planning Agency include
forecasts of output by sector of the economy
that are widely regarded as reliable guideposts
to future business prospects. While neither
public nor private banks need subscribe to the
government’s investment priorities, they often
put money into sectors targeted by such plans.

An independent body, the Fair Trade Com-
mission (FTC)—though peripheral in industrial
policy compared to MITI or the MOF--has
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often resisted policies formulated by those
agencies. Examples include legislation exempt-
ing sectors like electronics from provisions of
Japanese antitrust law to facilitate “collabora-
tion” among firms for “rationalizing” the in-
dustry. 94 The FTC has repeatedly, though sel-
dom successfully, opposed MITI recommenda-
tions for antitrust exemptions—but in contrast
to the Japanese petroleum industry, where the
FTC has frequently investigated particular
companies, electronics firms have seldom been
scrutinized apart from matters of rebates and
resale price maintenance. Even the public out-
cry over price-fixing among color TV manufac-
turers fueled by media reports of dumping
charges against Japanese firms in the United
States—was assuaged informally rather than by
FTC decision; MITI persuaded the companies
involved to lower domestic prices by 15 per-
cent. Legal challenges to the business activities
of Japanese electronics firms have come pri-
marily from abroad: in the United States alone,
Japanese electronics companies have been in-
volved in more than 30 lawsuits, the majority
over dumping.95

In addition to these traditional actors, other
agencies and organizations have recently
found more prominent roles, The intermin-
isterial Council for Science and Technology
has been active in developing and coordinating
large-scale R&D programs, The Ministry of Ed-
ucation has launched its own 3-year VLSI proj-
ect, Diet (parliamentary) committees dealing
with science and technology have become
more visible. Local governments have started
to court new technology-based industries;
Kawasaki has put together a plan calling for
transformation into a “microcomputer city, ”
while Hiroshima has organized a council to
study the impacts of high technology on its
established industrial base, Given this prolifera-
tion, science and technology policy in Japan
may become more politicized in the years

oi~;~oho n. ~aisetsu (An Explication of the Law for special
Measures for Specified and Information Industries) (Tokyo: Min-
istry of International Trade and Industry, 1979).

mDenShi Kogyo /Venkan,  Ig79 (Electronics Industry Annual,
1979, Ministry of International Trade and Industry) [Tokyo:
Denpa Shuppansha, 1979), p. 303.

ahead (in some energy research areas, such as
nuclear power, this has already occurred).

Policymaking in Japan

Japanese industrial policy is built on close
consultation among business leaders and gov-
ernment officials. Corporate executives rou-
tinely participate in both formal and informal
discussions concerning policies toward elec-
tronics. It is an overstatement to claim, as some
observers have, that in Japan industry tells
government what to do, while in France gov-
ernment tells industry—but this does convey
a sense of the difference. The Information
Processing Promotion Advisory Council, for
instance, brings together representatives of
Japan’s leading electronics firms to discuss
MITI proposals. While such advisory councils
meet relatively infrequently, and rarely have
a determining voice in policy development,
they serve to mobilize business interests and
help form a consensus in support of the even-
tual outcome, Advisory councils are only one
such forum. Representatives of the many elec-
tronics industry associations in Japan interact
with officials from MITI and other agencies
through a wide network of public and semipub-
lic institutions. Several organizations bring
together government, industry, and universi-
ty leaders to stimulate work on computer soft-
ware; the Information Technology Promotion
Association (IPA), for one, had a 2.78 billion
yen budget (about $13 million) in 1980, raised
from both public and private sources. Es-
tablished in 1970, IPA organizes programs
through which private corporations and IPA
staff conduct joint research on problems such
as computer-aided design or software packages
for small businesses.96

Similarly, the Japan Information Processing
Development Center (JIPDEC)—a semipublic
organization with a staff of 150, the bulk of
whom are engineers—was established in 1967
with the support of MITI and the Ministry of
Posts and Telecommunications. JIPDEC’s pri-

‘Konputa Hakjushe  1979 (Computer White Paper-1979), Nihon
Joho Shori Kaihatsu Kyodai (Japan Information Processing De-
velopment Association) (Tokyo: Konputa Ejisha, 1979), p. 94,
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mary mission is the marketing of software.
Loans and grants for some of its programs have
been provided by IPA. Operating with a $10
million budget, JIPDEC carries out surveys on
information processing, conducts R&D, sup-
ports technical training and education, and en-
courages information exchange through sem-
inars and publications. Examples of JIPDEC
projects include a microcomputer promotion
center and an Institute of Information Tech-
nology for retraining technical specialists,
JIPDEC activities also led to the fifth-gen-
eration computer project,

Government-Sponsored Research and
Development Projects

The fifth-generation computer effort typifies
Japan’s approach to R&D–bringing together
private sector firms, along with selected public
institutions. With funding from MITI and the
bicycle racing association, the fifth-generation
project—which has attracted worldwide pub-
licity—is overseen by a 22-member panel in-
cluding representatives from Tokyo Universi-
ty, companies such as Fujitsu, and MITI. 97

About half the roughly $500 milIion budgeted
for the lo-year effort is to be provided by the
government. A research association (kenkyu
kumiai) was setup in 1979 to mobilize nine Jap-
anese companies for R&D on microelectronics
devices and peripheral and terminal equip-
ment, as well as software—all aimed at major
strides in computing technology. JIPDEC’s role
has been largely facilitative; the research as-
sociation now carries the primary responsibili-
ty. The association’s administrative staff has
been drawn from employees of the participat-
ing companies, who are dividing the R&D
effort.

As discussed in more detail in chapter 5, the
fifth-generation computer project is far from
an independent or all-inclusive effort; its work
is proceeding in a context of government-sub-
sidized R&D—as well as company-funded re-
search—aimed at related aspects of informa-

‘7’’ F\fth Generation Computers, ” J1}).VEC Report, Japan Infor-
mation Processing f)eveloprnent  Center, summer 1980. The dis-
[;us  ~ion follow i ng also dra w’s on inter~’iews with !M 1’1’1  officials
I n the 1 nformat  ion hfachi  nc Industries Bureau.

tion processing. Likewise, the project is only
one of a number of follow-ons to earlier MITI-
sponsored activities such as the VLSI R&D pro-
gram (discussed in ch. 5, as well as below) and
the Pattern Information Processing System
Project (PIPS).98 Such R&D efforts complement
one another; they involve shifting groups of
public and private sector participants drawn
from a wide range of institutions. In parallel
with the fifth-generation computer project,
MITI is sponsoring the supercomputer effort
mentioned earlier, along with a 10-year pro-
gram on advanced microelectronic devices and
work on optical measurement and control. De-
spite the funding that MITI provides, the Min-
istry’s officials seldom attempt to guide or
direct research, but confine their participation
to helping shape objectives and to administra-
tive functions,

Compared with other countries, Japan’s ap-
proach to aid for electronics is unique in at
least three ways: 1) government-supported pro-
grams are multiple but carefully coordinated
with one another; 2) they are oriented toward
facilitating the activities of industry, rather
than telling industry what to do; and 3) the time
horizons are unusually long. The last point is
critical: the 8- or 10-year planning horizons for
many current Japanese R&D projects—with
every indication that, while projects will be
adapted to evolving circumstances, continui-
ty will be preserved—point to the depth of the
government’s commitment, Certainly there are
few analogs in the United States, even in de-
fense research–where the 6-year VHSIC pro-
gram is the exception, not the rule.

Cooperation in Research and Development

Observers in the West often misconstrue the
nature of Japan’s “cooperative” R&D efforts.
While corporate leaders and government of-
ficials do in some cases work closely with one

98P] ~s has been much  less “l~lb]e in the u n ,te(] states tha ~1

setrera 1 0 f Ja pa n‘s other R&El efforts, but it plajed  a major ro)e

in ]aj’ing groundwork  for the fifth-generation computer project.
See H, Nishino,  “PIPS (Pattern Information Processing System]
]Jrolect_Background  and C)utline, ” Proceedings Of the 4~h 1n-
ternafiona]  /oint Conference on IJfittern Recognition, Kyoto, No\’,
7-10, 1978, lnternationa] Association for Pattern Recognition,
p. 1152,
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another during ongoing projects, the more
usual pattern has been a carefully planned divi-
sion of labor. MITI bureaucrats help initiate
new projects—after lengthy preliminary discus-
sions with industry advisory committees—by
winning budgetary approval, They also mon-
itor ongoing programs, evaluating progress and
judging success, Government officials are often
detailed to organizations like JIPDEC. Program
administration is normally delegated to repre-
sentatives of participating firms, with the
research itself divided among these firms. Peo-
ple from different companies seldom work side
by side.

The two government-supported VLSI proj-
ects—paralleling one another in time—illustrate
these patterns. The first, oriented toward com-
munications, was carried out by the public cor-
poration Nippon Telegraph & Telephone (NTT)
under the aegis of the Ministry of Posts and
Telecommunications. The second, directed at
applications of ICs to computers and much bet-
ter known outside Japan, was sponsored by
MITI; with 40 percent government and 60 per-
cent private funding, the $300 million, 4-year
effort took the form of a research association
linking five participating firms, Three lab-
oratories divided the work: a shared facility
managed by the VLSI Technology Research As-
sociation; the Computer Development Labora-
tory jointly run by Hitachi, Fujitsu, and Mit-
subishi; and the NEC-Toshiba Information Sys-
tems Laboratory. Staffs of the latter two lab-
oratories came, not from the larger group of
participants, but from the companies operating
them; the joint facility drew engineers and sci-
entists from all five, as well as MITI employees
from the AIST. MITI was deeply involved in
planning and organization during the prelim-
inary stages. Later, the teams from the par-
ticipating companies independently carried out
their assigned research tasks. Only in the
association’s joint laboratory was a real effort
at cooperation—with technical people from dif-
ferent companies working together—under-
taken; this was a minor portion of the overall
program, restricted to more fundamental re-

search. 99 Individual firms did not cooperate on
either product designs or processing technol-
ogy. Thus, while the MITI-sponsored VLSI
project has become known abroad as a “coop-
erative” effort, the actual extent of interaction
among participating firms was limited; spokes-
men for the Japanese electronics industry say
that dividing the research enhanced the overall
success of the project. It appears that the or-
ganizational form involved a compromise be-
tween attempts to encourage individual inter-
actions—with objectives such as stimulating
personnel development—and the more con-
crete technical goals. Certainly as the work
undertaken by joint R&D projects in Japan
moves toward development, interfirm coopera-
tion declines; a MITI-orchestrated follow-on to
this VLSI project, which began in 1980 and em-
phasizes chip designs and applications, takes
the form of totally independent efforts by each
participant.

The work of the “Research Association for
R&D on New Function Elements, ” also begin-
ning in 1980, can be viewed as another follow-
on to the VLSI project; it illustrates the way in
which MITI-sponsored research efforts com-
plement one another. This association’s labora-
tory draws on a larger group of companies.
Matsushita, Sanyo, Sharp, Oki, and Sumitomo
Electric—none as strong in their technology as
the five companies that had participated in the
VLSI project—will all be involved in one or
more of three major microelectronics develop-
ment efforts. 100 These are:

●

●

Three-dimensional  circuit  elements—
which can be visualized as more or less
conventional ICs stacked atop one an-
other, increasing the density,
H i g h  e l e c t r o n  m o b i l i t y  t r a n s i s t o r s
(HEMTs), one variety of which consists of
extremely thin layers of semiconducting

gQ1ntervieW~  with Mr. NebaShi, I B M-Japan and formerly at the
VLSI Cooperative Laboratory, Nihon Keizai Shimbun, Jan, 19,
1981, p. 1.

IW’’FY82  Government Projects in Electronics Listed, ” Japan
Report, Joint Publications Research Service JPRS 1,/10676, July
22, 1982, p. 55,
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materials such as gallium arsenide or
gallium aluminum arsenide; these struc-
tures carry the potential for higher switch-
ing speeds, hence faster computers,
Radiation-hardened devices suitable for
use in extreme environments such as
nuclear powerplants or outer space (resist-
ance to heat and vibration is a related
objective).

The first two especially will support both the
supercomputer and fifth-generation projects.

The Role of Universities

University-industry interactions in R&D are
no closer in Japan than in other countries—
again perhaps in some contrast to the common
perception. Close collaboration is rare, even
though the rules prohibiting professors in the
national universities from working for private
companies can be circumvented. Contract re-
search and consulting by university faculty are
more limited than in the United States,

Japanese policy makers universally express
the wish that university-industry relations be
improved, and that sufficient numbers of well-
trained professionals be available to meet the
economy’s needs. To date, however, little prog-
ress seems to have been made—nor, in fact,
have new policy initiatives directed at such
concerns emerged. As discussed in chapter 8,
Japan’s colleges and universities have for some
years been turning out more engineering grad-
uates than in the United States. Nonetheless,
as in other industrialized countries, there has
been concern over future shortfalls in the sup-
ply of engineers and scientists; a recent survey
covering the hiring plans of more than 1,600
Japanese firms points to stiff competition dur-
ing the 1980’s for university graduates trained
in technical fields.101

How Significant Are Supports and
Subsidies in Japan?

As for any country, it is impossible to place
a monetary value on the policy measures that
benefit Japanese electronics companies. Nor

1O1’’I)alsotsu  Danshi  Nohi Niketa” [Number of Nlale Graduates
[)e(,lines),  NihorI  Ke]zai  Shimbun,  Aug. 27, 1981, p. 1.
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would an attempt at such an accounting be
very meaningful. Indirect benefits—e.g., tem-
porary exemptions from antitrust provisions—
escape quantification. Even when government
funds flow directly to industry—as in the cost-
sharing typical of joint R&D projects in Japan,
or the subsidies for the West German computer
industry during the 1970’s—the real questions
concern the effectiveness with which the
money is spent,

Nevertheless, subsidies deserve special atten-
tion in the case of Japan because the (J. S. elec-
tronics industry has argued that they have been
a key to the competitive success of Japanese
firms. Research funding is only part of the total
picture of industry-specific support, but as
table 77 indicates—and in common with other
industrialized countries—more than a quarter
of all Japanese R&D expenditures, both govern-
ment-funded and industry-sponsored, have
gone to the electronics/electrical machinery
sector. At the same time, government expend-
itures on research are not high compared to
other countries; considering only R&D, and
counting only expenditures directly related to
electronics, public funding is quite small—
about 1 percent of the total for 1978, according
to the Japanese Government.102 This is hardly
the whole story; it does make the point that
R&D in Japan is primarily the responsibility of
private industry, Japanese R&D is heavily con-
centrated on commercial applications; neither
military technologies nor basic research get the
attention they do in other countries. Looking
at all R&D spending, the private sector in Japan
provides over 70 percent of total funding—
more than in the United States, where industry
spending accounts for 50 to 60 percent (table
77).

MITI’s annual compilation of government
supports and subsidies for the “information in-
dustry” is the most comprehensive listing of

102 I n 1978, ~Oyrernm~nt bc)tiies  i n Japan, 1 nc ] ud i ng state and
local, reportedly contributed 6.8 billion jcn (about  $3LI  milllonj
(o the total  of 580 billion yen (about $3 billion) spent for K& D

on ‘‘electrical machinery. ” Tbis includes household electric
(;(~(] l[)ment,  as well as communications and electronics. Most
of the R&I]  work is for development, See A’agaku Gijutsu  k’enk}ru
Chosa  (Report on the Survey of Research and Development,
Prime Minister’s Office, Statistical Bureau) (Tok~o: Nihon ‘1’okei
Kyoka], 1979),  pp. 39-40, 94,
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programs related to electronics. (For the United
States, no comparable data exist—in part be-
cause no one agency has responsibility for such
programs). For 1980, the Japanese Government
budgeted about $1.3 billion toward the develop-
ment of the information industry—expendi-
tures encompassing much more than just the
R&D programs highlighted above; a large frac-
tion of the total consists of loans and loan
guarantees rather than direct grants. 103 I n -
cluded in the total, for instance, is the more
than $200 million that the Japan Development
Bank loaned to the Japan Electronic Computer
Corp. for lease financing; this aids Japanese
computer manufacturers by reducing the funds
they would otherwise have to commit to rent-
al and lease arrangements with their cus-
tomers, as well as absorbing risks associated
with repurchasing.

The computer industry has received a sub-
stantial share of direct subsidies. Budgeted
MITI expenditures for major projects closely
related to data processing—including several
of those outlined above—are listed in table 80.
The table is not inclusive, and is intended only
to give an idea of the magnitudes of typical gov-
ernment expenditures, These sums are not
large compared to R&D spending by industry
itself in either Japan or the United States, or
in comparison with government funding in
other countries. Portions of such subsidies have
funded large-scale, long-term programs aimed
at social applications of electronics technol-

IOallenshl Kogyo  fVenkan 1979, op. Cit., p. 340.

ogies—e.g., health care, regional energy saving,
computerized traffic control systems. The fig-
ures in the table also include money for con-
ducting surveys on computer usage, adminis-
tering qualifying examinations taken by com-
puter technicians, and the costs to the govern-
ment of special tax deductions extended to
companies that train information processing
specialists.

Taken together, it is the comprehensive na-
ture of such programs—not their spending lev-
els—that distinguishes Japan’s policies toward
electronics and other targeted industries.104 The
very fact that the government publishes an in-
formation industries budget indicates the care
with which the bureaucracy monitors develop-
ments in electronics and disseminates infor-
mation among government, business, and fi-
nancial circles. It is this attentiveness on the
part of government, and the fact that most pro-
grams are coordinated by MITI, that sets Jap-
anese industrial policies apart. Over the years,
funding by the Japanese Government has
grown, but the significance of MITI’s initia-
tives goes well beyond financial support; in-
deed, to look only at the money spent is to un-

IOqThe “ Research and Development Project of Basic Technol-
ogies for New Industries, ” established in late 1981, is another
example. The original plan called for total spending of about
$460 million over 10 years; however, the first year’s expenditures
have been scaled down by the finance-conscious MOF. Private
corporations are being funded to participate in one of 12 R&D
“themes,” such as biotechnology and advanced materials. The
“New Function Elements” microelectronics projects mentioned
earlier are also part of this umbrella program, See “AIST  1982, ”
Agency of Industrial Science and Technology, Ministry of Inter-
national Trade and Industry, Tokyo, pp. 6 and 7.

Table 80.—Japanese Government Expenditures on Selected Projects
Related to Computer Technology

Budgeted expenditure
(millions of dollars)a

Project 1981 1982

Basic technology for next-generation computers . . . . . . . . . . . . . . . . . . $28 $22
Basic software technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 20
Microelectronics (“new function elements”) . . . . . . . . . . . . . . . . . . . . . . 3.1 4.5
Supercomputer R&D . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.14 3.3
Peripherals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.8 2.6
Fifth-generation computer R&D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 1.7

$60.1 $54.1
aFl~~al ~ear basis, convened from yen at 22o to the dollar for 1981, 249 for 19132

SOURCE “FY82  Government Pro]ects  in Electronics Listed,”  Japan Report, Joint Publications Research Service  JPRS U10676,
July 22, 1982, p 59
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derestimate the impacts of such programs,
They have considerable symbolic and psycho-
logical value in galvanizing the efforts of many
participants behind a set of goals shared by
government and industry. Programs in elec-
tronics have typically been aimed at breaking
bottlenecks viewed as critical to continued
progress. Both the VLSI project—which, as out-
lined in chapter 5, was intended to help Japan
catch up to the United States in digital MOS
ICs—and the fifth-generation computer project,
with its software push, have been designed to
serve such purposes. The supercomputer proj-
ect is quite different; not particularly impor-
tant in any commercial sense, it is first and
foremost intended as a highly visible symbol
of Japan’s ability to compete technologically
with the United States—from the Japanese per-
spective, supercomputers are one of the critical
propaganda battlefields of the “computer war. ”

Comparing Japan’s industrial policy with ef-
forts in Britain or France points to a major dif-
ference: government policies in Japan are di-
rected at further strengthening a private sec-
tor that is vital and still expanding rapidly, not
at revivifying a stagnant industry. Government
programs in Japan complement the dynamism
and international orientation of the country’s
electronics firms; they have contributed to, but
not created, their competitive ability.

Recent Trends

Major thrusts of Japan’s industrial policy
have been aid and encouragement for exports
of electronics and, to a lesser extent, overseas
investment, The international activities of Jap-
anese electronics firms are especially visible
in Asian markets, where interdependence is
growing (ch. 4). A study by the Electronic In-
dustries Association of Japan forecasts strong
expansion elsewhere in the Far East, and urges
Japanese firms to develop strategies of “accom-
modation’’—promoting Japanese investment
and technology transfer, while importing low-
technology, labor-intensive electronics prod-
ucts from other Asian nations.105 These interna-

1{]~ [)f.ll $hl ,s~ rlg~,fj [lo k’ok[~.~a ika no 1 {ok)  to SOIIII ~<~h}ro II i ~?iII-
SIIr  IJ (,’hosa tiok)ku ( $ur~”cy  Report on ‘[’rends  i n th(! I ntcrnat  l[Jll-
a ] i z,! t i ( J n of the F;](x: t r{)n i(. \ I n (i u st ry a n d ‘1’hei r I n fl u~> n (.tI, f]a rl
1 I on ~;a~t an(] Southeast  Asia], (JI), tit,, pp 2 7 1 - 2 9 1 ,

tional moves by Japanese electronics manufac-
turers have for many years had the active sup-
port of Japan’s Government.

In the United States, many signs indicate that
Japanese manufacturers are now often recog-
nized as peers. Technical exchange agreements
between American and Japanese electronics
companies—rather than outright purchases by
Japan–are on the upswing. Mitsubishi and
Westinghouse have arranged a joint venture to
design and manufacture ICs. Hewlett-Packard
is getting RAM technology from Hitachi. The
U.S. Department of Defense has persuaded Ja-
pan to transfer defense-related electronics
technologies to this country (although what
these technologies will consist of is far from
clear). American semiconductor firms are set-
ting up design centers in Japan, as well as pro-
duction facilities—while Japanese firms do like-
wise in the United States, each seeking to draw
on the other’s technical talent.

Movement toward cooperation amidst on-
going commercial rivalries has not been con-
fined to the initiatives of private companies,
In response to criticism from the United States
and elsewhere that MITI-sponsored electronics
R&D constitutes an unfair subsidy, Japan has
suggested steps in the direction of international
cooperation. For example, foreign firms have
been invited to participate in discussions aimed
at an enlarged fifth-generation computer proj-
ect having the form of an international joint
venture .106 Such proposals—even if carried
through—would not by themselves stem the ris-
ing tide of criticism aimed at Japan’s industrial
policies, as well as the country’s indirect and
nontariff barriers to trade. Still, if nothing else,
they are a sign of the confidence the Japanese
now have in their own abilities—while also be-
ing a well-calculated public relations ploy.

There are two fundamental perspectives in
the United States on questions of Japan’s sub-
sidies and indirect trade barriers. On the one
hand, those who believe free flows of technol-
ogy to be a prerequisite for economic growth
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and technical innovation call for equal access
by U.S. firms to programs sponsored by the
Japanese Government. The other view is held
by those who would prefer restrictions on out-
ward flows of U.S. technology in an effort to
preserve “technological security. ” As debates
in this country continue, the procurement,
R&D, and customs and standards activities of
Japan’s Government will be scrutinized by
partisans of both viewpoints.

How Effective is Japanese Industrial Policy?

Any judgment of the contribution of Japan’s
industrial policies—or government policies
anywhere-to international competitiveness in
electronics rests in part on intangibles. Precise
evaluations are impossible.  What is  the
“worth” of the networks for information trans-
mittal and consensus-building woven by MITI?
What are the costs and benefits of the am-
biguities and uncertainties surrounding an-
titrust enforcement in the United States?

In judging the effectiveness of Japanese in-
dustrial policy, the starting point is its basic
thrust—to cultivate rather than confine the na-
tion’s electronics companies. The institutional
apparatus that has evolved over the years has
contributed far more than absolute levels of
financial assistance might indicate. The end
result has been effective mobilization of institu-
tional and human resources, comprehensive-
ness in government efforts, a substantial degree
of policy integration without rigidity. The focus
of Western observers on cooperation between
government and business only hints at how the
system works.

With few exceptions, Japan’s Government
has used the same policy tools to promote elec-
tronics as other nations: in the early years,
tariff barriers combined with controls on for-
eign technology and capital flows; today, sup-
ports and subsidies for R&D and commercial-
ization. While the highly publicized VLSI R&D
project has been held out as a unique instance
of cooperation—one that would violate anti-
trust laws in the United States—under closer

examination much of the appearance of inter-
firm cooperation vanishes. The program was
effective because it was carefully crafted to
help Japanese firms overcome specific weak-
nesses that MITI and industry leaders had
identified: emphasis on linear devices, a legacy
of production for consumer products; lagging
capability in the processing of large-scale ICs,
because Japanese firms were dependent on
semiconductor manufacturing equipment from
the United States; lack of experience in digital
circuitry among engineers and technicians, In
contrast to government-supported R&D proj-
ects in West Germany or the United Kingdom,
the Japanese were able to define their needs
and agree on a program that would help them
catch up to the United States. It is the consist-
ent and coordinated attentiveness to the prob-
lems and potentials of electronics (and other
industries) that distinguishes the policies of
MITI and the rest of Japan Government more
than the character of individual programs or
policy instruments.

At a more general level, the long-term orien-
tation of policies toward electronics—typified
by the fifth-generation computer project—also
distinguishes Japan from other countries. Fur-
ther, development of the electronics industry
—while a goal in itself—has been pursued for
larger reasons: electronics is viewed as the key
to Japan’s overall industrial development, the
first ingredient in the knowledge-intensive, en-
ergy-efficient economy that the country’s tech-
nocrats are striving toward,

Japanese industrial policies have certainly
not been universal triumphs—efforts to prop
up declining sectors (steel) or to counter inter-
national market trends (petroleum) have not
been particularly successful. But policies
toward electronics have complemented the dy-
namism of private companies already well po-
sitioned both domestically and international-
ly. It is the congruence of public policy and
evolving shifts in industrial structure that, in
the end, is the hallmark of present-day Japanese
policies toward the information industry.
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Summary and Conclusions

Among nations that have set out to promote
their electronics industries, the policy tools
come from a common list: R&D funding, in-
vestment grants and subsidies, procurement,
merger and trade policies. No avenue emerges
that can guarantee success in strengthening the
competitive ability of a country’s electronics
firms. Under closer scrutiny, many of the pol-
icies adopted by nations like Japan—sometimes
thought to be unfair or unique—are not so dis-
similar from those used in other advanced in-
dustrial economies, even the United States.
Matters of timing, comprehensiveness, con-
sistency—rather than the types of policies
adopted-differentiate the industrial policies of
various countries,

As competition in the international elec-
tronics industry has intensified, governments
have stepped in to help their own entrants. In
the early 1960’s, European and Japanese fears
over the “American challenge” sparked syste-
matic attempts to protect and strengthen do-
mestic computer manufacturers. At that time,
the preferred policy approach began with trade
protection-tariffs, controls on flows of foreign
investment and technology, discriminatory
procurements. Several countries encouraged
mergers among computer firms. In the 1970’s,
as trade liberalization under the General Agree-
ment on Tariffs and Trade continued, indus-
trial policies shifted away from overtly protec-
tionist and defensive approaches. Today, sup-
ports for R&D, indirect subsidies such as tax
incentives, and other less direct measures com-
prise the foundations of public policies toward
electronics in virtually all countries. Except in
threatened sectors like consumer products,
trade liberalization has been accompanied by
a parallel movement toward policies with sec-
ondary rather than primary effects on interna-
tional flows of electronics goods. If there is an
exception, it is the United States—where, leav-
ing aside defense-related policies, the most
prominent measures have continued to be reg-
ulatory.

Can, then, industrial policies create com-
parative advantage? The answer is clearly no.
Competitive success in electronics, here and
abroad, depends on many factors, of which
government actions are only one. Taken alone,
public policies are seldom as important as the
capabilities of a nation’s private companies:
human resources and their utilization, includ-
ing the quality of management; costs and avail-
ability of capital; technological ability in elec-
tronics and the complementary infrastructure;
overall market conditions—these are more cen-
tral to international competition. Public pol-
icies can add or subtract from them, but the
ability of governments to compensate for weak-
nesses—or to reverse declines in competitive-
ness—is circumscribed. Although they can
either help or hinder industrial development,
public policies alone do not determine—
directly or indirectly–the competitive standing
of electronics industries in any nation.

Today, policy makers in the U.S. Government
must decide whether to continue the ad hoc
approach of years past or move toward meas-
ures aimed more consciously at preserving and
strengthening the advantages that the Amer-
ican electronics industry draws from its setting
and structure. If the choice is to develop a more
comprehensive industrial policy, much can be
learned from studying foreign experience—
West Germany’s Fraunhofer Gesellschaft,
Japan’s VLSI project, Britain’s schemes to pro-
mote commercial applications. But no recipe
for success emerges from the countries that
have experimented with industrial policy, It is
one thing to say that policies toward elec-
tronics should be in tune with overall changes
in industrial structure and international mar-
kets; it is quite another to actually design and
implement an effective industrial policy amidst
the ongoing uncertainties and ambiguities that
characterize the political and economic con-
text,

Government policies, then–as illustrated by
the countries examined in this chapter—are
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generally tailored to the level of technological
and commercial development of firms in the
local industry. It is no coincidence that the na-
tion which led initially in semiconductors, in
color TV, in computers—the United States—
made no attempt to devise a systematic policy
orientation toward electronics. Where was the
need? Nor is it surprising that the countries
with more comprehensive policies have gen-
erally been those that have perceived them-
selves at a disadvantage. But why have some
countries been more successful in mobilizing
institutional resources to create sustained and
coordinated industrial policies than others?

A variety of forces work to enhance the abili-
ty of government officials to design and imple-
ment coordinated, timely, and comprehensive
policies toward industries like electronics. A
relatively centralized policymaking apparatus,
where a single agency or a select few have well-
defined responsibilities, is one. The grab-bag
nature of British policies mirrors the agencies
charged, at one time or another, with policy
development. In countries where government
officials belong to a respected civil service they
are more likely to have the resources to analyze
and initiate actions with positive effects on in-
dustry. The dominance of political appointees
in the United States, and their rapid turnover,
works against the kind of consistency seen in
nations like Japan. So too does the lack of un-
derstanding of technology characteristic of
both bureaucrats and politicians in this coun-
try. An elite civil service does not ensure suc-
cess, as the mixed record of French industrial
policy shows. But especially in Japan—where
consultation and cooperation between industry
and government have been closer than in many
other countries, if not so close as sometimes
pictured in the West—consensus is easier to
achieve than in nations where adversarial rela-
tions are the norm. Easier too is carrying
through the actions that have been agreed on.
Such factors have enhanced the effectiveness
of industrial policy in Japan, the one nation that
has so far managed to catch up—in at least
some respects —with the United States. Of
course, Japanese electronics firms have been
favored by other circumstances as well–skilled

labor supplied by a long-established educa-
tional system is only one example. Structural
features of the political and economic system
in Japan-–natural resource endowments, ex-
isting capital markets, political stability, estab-
lished mechanisms for policymaking, charac-
teristic systems of labor-management rela-
tions—have tended to shape and limit indus-
trial policy decisions, rather than the other way
around.

As Japan and other countries seem likely to
discover, it may be easier to develop policies
aimed at catching up than to devise strategies
for keeping up or jumping ahead. For one
thing, as internationalization of industrial and
market structures proceeds, the influence of
national governments will diminish. But the
fundamental point is that in any industry or
technology, creating a new model is harder
than following a recognized leader. Gov-
ernment aid has helped electronics firms in
other countries improve relative to American
competitors; the situation for the United States
has been—and remains—different. The leaders,
be they American or Japanese, have to break
new ground—a commitment that industrial
policymakers in Japan have long since made.
Japan’s publicly voiced determination to im-
prove the technological base for the country’s
electronics industry stems from a recognition
that past successes have been built on the adap-
tation and commercialization of technologies
originating elsewhere, mostly within American
firms. Now, Japan is a leader along with the
United States. The public as well as the private
sectors in each country face the need to devel-
op appropriate strategies for the years ahead.

Industrial policies for the 1980’s and beyond
will be most successful where policymakers
grasp the dynamics of ongoing shifts in domes-
tic and international markets and industries.
To the degree that public policies ignore or at-
tempt to counteract such forces, they will be
less likely to reach their objectives. Policies
designed to complement and reinforce ongo-
ing trends will be more likely to have positive
effects. This is not to say that public policies
cannot help shape these trends. If it is true that
the industries which fueled postwar economic
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growth—steel, petrochemicals, automobiles— well as electronics and information processing
have attained a stage of relative maturity, then —will contribute to growth in existing as well
emerging technologies are indeed an appropri- as new industries. It follows that the appropri-
ate focus of government policy. Technologies ate emphasis of public policy may not be elec-
based on genetic engineering, advanced ma- tronics alone, but economic adjustment and
terials, computer-integrated manufacturing—as technological development more broadly.

A 1– ‘ 1 – ,. > -


