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Chapter 1

Summary and Findings

THE COMPETITIVENESS
PROBLEM

U.S. manufacturing is falling behind the competi-
tion. The standard of comparison is Japan; if
Japanese companies were not such successful com-
petitors in many important industries, America’s
competitiveness problem would be far smaller.
Eventually, other East Asian nations like Korea and
Taiwan probably will rival Japan as top international
competitors, and the European Community is trying
to improve its own competitiveness. But for now, it
is Japanese industry that poses the most formidable
challenge.  ‘

What is the evidence that American manufactur-
ing has lost competitiveness? There is no widely
accepted single measure of competitiveness. Ana-
lysts use many proxies: international trade balances,
comparative international figures on productivity or
standards of living, manufacturing’s share of gross
national product (GNP), and comparative studies of
the performance of individual industries are com-
mon ones. However, examining U.S. performance
piecemeal in a few of these areas does not give a
consistent picture. So, despite growing acceptance
of the notion that U.S. manufacturing is in competi-
tive trouble, the debate persists.

A logical way to sort out the usefulness of these
measures is to begin with a definition of competi-
tiveness. One that stands out as being most useful is
defined in the 1985 report of the President’s
Commission on Industrial Competitiveness:

Competitiveness is the degree to which a nation
can, under free and fair market conditions, produce
goods and services that meet the test of international
markets while simultaneously maintaining or ex-
panding the real incomes of its citizens.

There are two pertinent criteria here: meeting the test
of international markets, and maintaining or expand-
ing real incomes. Free and fair market conditions is
a qualifier. We shall consider these items one by one.

The most obvious way to interpret “meeting the
test of international markets” is in terms of world
market share. There is no direct, single measure of
U.S. manufactured goods as a share of global
manufacturing output, but if we combine data on

U.S. shares of world imports and exports with
figures on the proportion of U.S.-made goods in
domestic consumption, the picture that emerges is
unequivocal: the United States has lost world market
share in merchandise.l The U.S. share of world
merchandise imports has climbed from less than 15
percent in 1968 to over 17 percent in 1988; its share
of world merchandise exports has fallen from nearly
16 percent to less than 13 percent over the same
period (table 1-1).2 At the same time, imports
captured an increasing share of the U.S. domestic
market, going from about 3 percent of GNP in 1960
to over 9 percent in 1989 (figures 1-1 and 1-2).

To be sure, it was natural and expected for the
United States to lose market share as the world’s
developing and war-tom economies improved their
performance. Sinking market share alone is not
proof of failing competitiveness. Had Americans
become better off in the process of producing a
smaller share of world output and domestic con-
sumption, competitiveness would not be the issue it
is now.

If American manufacturing had stayed robustly
competitive, we would expect to see the living
standards of manufacturing workers increase. In-
stead, they have plummeted. Real hourly wages of
manufacturing production workers peaked in 1978
at almost $9.50 per hour;3 by 1990, they had sunk to
almost $8.00, below the 1964 level (figure 1-3). Real
weekly wages of manufacturing workers also

Table 1-1—U.S. Share of World Imports and Exports

Percent Percent
Year of imports of exports

1970 . . . . . . . . . . . . . . . . . . . . 12.9 13.8
1973 . . . . . . . . . . . . . . . . . . . . . 12.4 12.4
1975 . . . . . . .. .0...... . . . . 11.7 12.7
1977 . . . . . . . . . . . . . . . . . . . . 13.6 10.8
1978 . . . . . . . . . . . . . . . . . . . . 13.8 11.1
1979 . . . . . . . . . . . . . . . . . . . . 13.1 11.1
1980 . . . . . . . . . . . . . . . . . . . . 12.5 11.1
1981 . . . . . . . . . . . . . . . . . . . . 13.4 11.9
1982 . . . . . . . . . . . . . . . . . . . . 13.4 11.6
1983 . . . . . . . . . . . . . . . . . . . . 14.4 11.1
1984 . . . . . . . . . . . . . . . . . . . . 17.2 11.5
1985 . . . . . . . . . . . . . . . . . . . . 17.9 11.1
1986 . . . . . . . . . . . . . . . . . . . . 17.5 10.3

SOURCE: United Nations, Department of International and Social Affairs,
1985/86 Statistical Yearbook, 35th Issue (New York, NY: United
Nations, 1988).

-3–
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Figure I-l —U.S. Imports as a Percent of GNP
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SOURCE: Economic Reporf of the President, (Washington, DC: U.S.
Government Printing Office, February 1990), table C-1; and
U.S. Department of Commerce, Bureau of Economic Analysis,
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1991.

Figure 1-2—Merchandise Trade Balance,
Percent of GNP
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Government Printing Office, February 1990), table C-1; and
U.S. Department of Commerce, Bureau of Economic Analysis,
“International Transactions,” Survey of Current Business, June
1991.

peaked in the late 1970s, but have since fallen to
levels of the late sixties (figure 1-4).4 Looking more
broadly at the workforce does not improve the
picture. Real hourly and real weekly wages of all
production and nonsupervisory workers--over 74
million people by the end of 1989, or 63 percent of
the employed civilian workforce-have been sink-
ing too. After peaking in 1972, real hourly wages
dropped back to where they were in the mid-sixties,
and real weekly wages declined much further. A still
broader measure of living standards is wages and

Figure 1-3-Hourly Wages, Manufacturing:
1982-84 dollars
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SOURCE: U.S. Department of Labor Statistics, Employment and Earnings,
various issues.

salaries of all full-time workers (73 percent of the
workforce). Here, too, are losses: real weekly wages
were about $330 in 1969, and below $320 in 1990,
and have been falling since 1987 (figure 1-5). In
sum, the living standards of the large majority of all
Americans have dropped.

So U.S. manufacturing fails the test of improving
competitiveness on” two counts: decisively on meet-
ing the test of international markets, and substan-
tially on increasing standards of living. Have these
happened under conditions of free and fair markets?
Here, the evidence is not conclusive. While markets
have grown more free over the postwar period in
terms of the general level of tariffs and quotas, many
analysts would argue that nontariff barriers have
proliferated. Whether the overall effect is one of ,
increasing market openness, at least for a majority of
our largest trading partners, is unproven.

There is another way of looking at this issue. The
only explanation of U.S. losses of world market
share in merchandise and losses of real income for
the majority of Americans other than a drop in
competitiveness would be a substantial, progressive
closure of international markets. Furthermore, we
would also have to make a case that abroad array of
American industries needed access to other big
markets (Canada, Japan, and Europe) in order to
maintain competitiveness. While there are some
products for which increasing returns to scale make
efficient-sized enterprises too large for all but global
markets, for example, large commercial aircraft and
supercomputers, it is hard to argue that the U.S.
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Figure 1-4—Weekly Wages, Manufacturing:
1982-84 dollars
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SOURCE: U.S. Department of Labor Statistics, Employment and Earnings,
various issues.

Figure 1-5-Weekly Wages and Salaries of Full-Time
Employees, 1969-90, 1982-84 dollars
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SOURCE: U.S. Department of Labor Statistics, Employment and Earnings,
various issues.

market is too small to support competitive industries
in most of manufacturing. In view of what is known
about decreasing formal trade barriers, the burden of
proof is on anyone who would argue that market
closure accounts for the drops in American world
market share and standards of living since the 1970s.

This does not mean that every American industry
is uncompetitive or is growing less competitive. In
fact, competitiveness is best understood at the level
of industries and even companies. What these
figures tell us is that, at least in the most important
sectors, U.S. companies are not holding their own

against foreign competition. In particular, American
industries are beleaguered by Japanese competitors.

Japan’s record over the postwar period is in many
ways a mirror image of America’s. Japan’s share of
world exports increased 3 percent per year between
1968 and 1988, while its share of world imports
increased 0.8 percent annually (figure 1-6). Japanese
companies also held their own in their home market
(figures 1-7 and 1-8).

At the same time, Japan has been able to sustain
brisk growth in living standards compared with the
rest of the developed world. Real gross domestic
product (GDP) per capita rose an average of 6
percent per year between 1950 and 1989, faster than
in any other developed nation (the United States
averaged only 1.9 percent per year, and Western
European countries between 2 and 3.5 percent). To
be more accurate, Japan in the 1950s may have fit
more into the category of developing than developed
nation, and therefore had more potential for very
rapid growth. But even after this development
period, Japan’s growth in real GDP per capita was
higher than that of any other developed nation
between 1979 and 1989 as well, averaging 3.5
percent per year, about double the rate of most
European countries and the United States.s Real
earnings per employee in manufacturing increased
3.6 percent per year, on average, between 1968 and
1985, and gross national income per capita went
from 55 percent of U.S. levels in 1968 to 88 percent
two decades later.6 While citizens in the United
States still earn more and live better than citizens of
Japan, most Americans are not becoming better off,
and most Japanese are.

The complication in comparing the records of the
two countries comes in the caveat “free and fair
market conditions. ” Japan’s market was anything
but open in the early postwar decades. Due to a
combination of business practices and government
policies, it is still one of the world’s most difficult
markets to penetrate. Under these conditions, it is
not surprising that Japan’s companies did well in
their domestic market, or conversely, that manufac-
tured imports did so poorly. But while this lack of
permeability kept Japan’s people from consuming as
much or living as well as they would have with the
same income in the United States, it is also true that
Japanese companies in many industries did meet the
test of international competition in the more open
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Figure 1-8-Japanese Share of World Trade
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SOURCE: Economic Report of the President, (Washington, DC: U.S. Government Printing Office, February 1990),
table C-1; and U.S. Department of Commerce, Bureau of E&momic Analysis, “International Transactions,”
Survey of Current Businessp June 1991.

Figure l-7—imports as a Percent of GNP, Japan
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markets of the United States, Canada, and Western
Europe.

In fact, there are other conditions that affect
competitive performance. Currency value is an
important one. In the early 1980s, the high value of
the dollar was widely held to be primarily responsi-
ble for the nation’s plunge into deep trade deficits,

Figure 1-8—Trade Balance as a
Percent of GNP, Japan
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and conversely, the falling dollar in the late 1980s
for the improvement in the trade accounts. But over
the long run, adding currency value into the picture
simply accentuates the difference in competitive
performance of American and Japanese manufactur-
ers; American manufactured goods have lost world
market share in spite of the fact that the dollar has
been on a long-term decline against a trade-weighted
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average of foreign currencies. Japan’s manufactur-
ers have increased their market shares even with a
rising yen.

American manufacturers are aware of their com-
petitiveness problems; many have made commenda-
ble efforts to improve their performance. But partic-
ularly in sectors that contribute heavily to employ-
ment, trade, knowledge, and income, there is still a
gulf between Japanese and American company
performance. In many cases, the gap is widening,
driven by the fact that Japanese companies, flush
with the profits of their market success, are investing
more heavily in technological improvement and
global expansion. If there are no major changes in
government policies of developed nations, we expect
U.S. manufacturing competitiveness to continue to
sink, compared with Japan. There will be more
emerging technologies in which the dominant power
is Japan, not the United States, and established
industries will remain behind the Japanese world
leaders. This situation also faces producers in
Western Europe, who are likewise behind the
Japanese (and in some cases American) manufactur-
ers in a variety of important sectors. The difference
between the United States and Europe, at this point,
is that European governments are taking an active
role in trying to bolster their competitiveness, while
the U.S. Government takes the position that the best
aid to competitiveness is a free market.

The Role of Competition: Are Free Markets
Always Best?

Market freedom is a relative thing. By the
standards of economics, there is no free market in the
world today, and there never was. There are, on the
other hand, quite a number of economies whose
markets are thought of as free because large seg-
ments of the economy are shaped at least as much by
market forces as by policy and regulation. The
United States likes to think of itself as one of the
most free markets, and it probably is. That, plus the
fact that the United States has been the dominant
economic power of the world throughout the post-
war period, is often taken as proof that the market is
superior to government planning as the way to
economic prosperity. The recent events in Eastern
Europe, with the demonstrated failure of heavy state
planning, are regarded as additional conflation.

In fact, both government and the market are, in the
words of one eminent economist, instruments of

social policy.7 They are different ways of arranging
the activities of production and distribution in the
economy; neither is clearly superior to the other. We
do not really know what the economy would look
like if markets were not limited and constrained in
countless ways by government regulation, but one
hypothesis is this:

The only industry that knows no bounds or rules
is the illicit drug trade, where the market process
resembles what Thomas Hobbes called the ‘‘Warre
of Each Against. ” He described life under those
conditions as “Nasty, Brutish and Short. ”8

The miserable record of the command and control
economies of Eastern Europe, compared with the
record of the U.S. and Western European economies,
does not imply wholesale superiority of market
forces under all conditions. Most of the restraints the
U.S. and other governments impose on markets exist
because the market serves some interests (e.g.,
long-term values of society or provision of social
goods like scientific knowledge, clean air, and safety)
very poorly. If we examine the difference between
the performance of Japan and the United States, it is
appropriate to suspect that more competition is not
always better.

The government of Japan has never been as sold
on the tenets of neoclassical economics as the
government of the United States. Japan and the fast
developing East Asian economies of South Korea
and Taiwan have restrained and shaped competition
at various points in modern history and have
benefited as a result.9 One of the most visible forms
of restraint on free markets is the market protection
that all three countries have used extensively to
nurture infant industries and, in a few cases, to
permit orderly rationalization of mature ones.10

Japan employs government intervention to harness,
channel, or restrain the forces of competition.
During the 1960s, the government coped with what
it called ‘‘excessive competition” by organizing
antirecession cartels and vigorous export cam-
paigns, erecting barriers to foreign direct invest-
ment, and structuring the financial system to favor
industrial investments (especially in targeted indus-
tries) over consumption.

11 These measures were
aimed at both restraining competition from more
advanced foreign firms and restricting the cutthroat
investment and price competition among Japanese
firms.12 Starting in the 1980s, the government still
reined in competitive forces, but with different
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measures (e.g., voluntary restraints on exports and
bargains to increase foreign fins’ access to the
Japanese market) and for a different purpose: to
soften foreign, often U. S., complaints of unfair
competition. Although the forms and aims are new,
the effect is still an interference with the workings of
the market.

The Japanese Government has never trusted the
market to achieve, by itself, large-scale investments
for basic research in high technology, or to over-
come the disadvantages of being behind.13 In this,
Japan is hardly alone. Few developing nations trust
market signals alone to generate the investments and
provide the resources necessary to improve indus-
trial development and living standards. Korea and
Taiwan, too, have altered market signals and out-
comes significantly. Both share a commitment to
long-term planning, industrial targeting, or strategic
visions—forcing their firms to compete on world
markets and nurturing them at home. Taiwan, while
more open to foreign trade than Korea, and with less
interventionist industrial policies, has relied more on
public enterprises. Korea has been more protected
from foreign competition, with the protection tied to
export expansion. Both countries depend on govern-
ment policies to promote an indigenous technology
base. (See ch. 7 for discussion of the industrial
policies of Korea and Taiwan.)

Japan, Korea, and Taiwan all developed excep-
tionally fast, with industrial policies that signifi
cantly altered, but did not destroy, market signals.
Protection of the domestic market and direct funding
of R&D were forms of intervention, as were policies
to steer low-cost capital, preferential access to
foreign exchange, assistance in negotiations with
foreign companies for access to technologies, and
support of domestic technology development and
implementation through a variety of fiscal incen-
tives. At the same time, these governments were
careful to maintain incentives that forced domestic
firms to compete with the dominant foreigners, often
in third markets or in the home markets of the foreign
competitors. Market competition, in short, was
viewed as having a proper place; it was superior to
government planning in providing incentives to
improve productivity and quality and reduce costs.
But unbridled competition was not, and still is not,
regarded as always yielding the best possible out-
come for the nation.

The prevailing ideology in the United States is
very different. We have accepted that market compe-
tition will not secure the outcome we want in some
areas. For example, market incentives do not provide
sufficient incentives to invest in as much R&D as
would be optimal for the nation, nor do they provide
incentives to preserve such public goods as clean air
and water. But the United States views anything less
than free trade as dangerous interference. This is
consistent with the ideology of the great European
powers when they were the highest value, lowest
cost, most advanced producers of their day; it is
nothing new for the prevailing economic view to
coincide with commercial interests. 14 But the fit
between the two, never perfect, is growing more
uncomfortable as U.S. industries watch foreign
competitors, usually Japanese, attain technological
dominance in many important industries. More U.S.
industries are finding themselves in the position of
having to catch up, while learning that intelligent
responses to market signals are insufficient to close
the gap between them and the market leaders.

A case in point is capital cost. Throughout most of
the postwar period, as a result of government control
of financial markets, Japanese and German compa-
nies have enjoyed much lower capital costs for plant
and equipment acquisition and R&D than American
fins. As a result, they have invested more in R&D,
plants, and equipment, and been more patient in
recouping those investments. The responses have
been especially strong in industries that demand
high investments in R&D and capital equipment. In
Japan, special tax measures, such as accelerated
depreciation, have sweetened the investment incen-
tives in particular industries chosen by the govern-
ment as strategic. As a result of these and other
measures, Japanese firms invested more in technol-
ogy development and adoption than American firms
and have advanced faster and gained greater market
shares. 15

What the Japanese Government, and more re-
cently the Korean and Taiwanese Governments, has
done is to use a combination of market signals and
government planning to speed economic develop-
ment and growth. At times, the interventions have
backfired, but overall, the policies of the Japanese,
Korean, and Taiwanese Governments have been
essential to fast development. They are not the only
contributors, as shown by the failure of similar
government policies to lift dozens of other less
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developed countries out of poverty. What sets these
East Asian nations apart?

Some of the answer, of course, is that they have
relied heavily on market forces to shape the behavior
and strategy of businesses. Many developing and
some developed nations have erred in the direction
of overprotection, and protected sectors have failed
to become competitive with world leaders. The
successes of the East Asian nations lie in their
combination of import substitution and market
protection with export promotion, which allowed
domestic industries some potential for output
growth and access to needed equipment and compo-
nents while forcing them to compete with the best
performers in the world.l6 The governments were
able to force or influence firms to conform with
public policies through a variety of disciplinary
measures. Firms that failed to improve export
performance, for example, might have trouble get-
ting the necessary permission and foreign exchange
to import needed equipment.

Another part of the explanation is that the
companies crafted intelligent, patient strategies for
developing, producing, and marketing their prod-
ucts. Some of this strategic genius is attributable to
government policies and some to good business
strategies, but another part is sheer diligence; East
Asian companies are famous for scouting and
adopting the best of the strategies of other successful
companies and countries. Policies and cultures that
emphasized very high product quality and universal
education also helped, as did ethics that valued hard
work. Industrial policies were not the whole answer,
but the path of development would have been slower
and rockier without them.

Industrial Targeting

To Americans, industrial targeting is one of the
most controversial aspects of industrial policy. The
idea that some industries contribute more to national
well-being and knowledge than others is not particu-
larly contentious. It is other things in targeting that
we fear. One is that government will not be rational
in its choice of industries to support and that the
process will end up being hijacked by special
interests. Another objection is that the market is
better suited than government to choose the indus-
tries that make disproportionately large contribu-
tions to national welfare.

Most developed nations and many developing
ones do not share that faith in the market. The
Japanese Government considers certain industries
crucial to its economic health. Immediately after the
war, policymakers felt that Japan should be strong in
manufacturing iron and steel, ships, machinery,
heavy electrical equipment, and chemicals. Later,
the automobile, petrochemical, nuclear power, com-
puter and semiconductor, and aircraft industries
were added to the list.17 Though less so than in the
1950s and 1960s, Japan continues to provide partic-
ular benefits to targeted industries and the users of
their outputs.18 Korea and Taiwan, too, selected
industries for special support. In the 1950s, Korean
industrial policy focused on import substitution in
light manufacturing. In the late 1960s, emphasis
shifted to steel and nonferrous metals, chemicals and
petrochemicals, machinery, automobiles, and ship-
building. Still later came emphasis on semiconduc-
tors, computers, and consumer electronics. The
pattern in Taiwan was similar, emphasizing light
manufacturing and import substitution in the first
two postwar decades, shifting to heavy industries in
the 1960s and later into more technology-intensive
sectors. The tools and methods were different, but
the selection of industries was similar.

Industrial targeting is not limited to developing
countries. Most of the nations of the European
Community (EC) have long had policies of support-
ing European producers of motor vehicles, telecom-
munications equipment, semiconductors, consumer
electronics, and aircraft. While now discouraging
support for national champions by individual coun-
tries, the EC’s plans for the single market in 1992
and the Framework Program and EUREKA19 are
aimed at developing technological and productive
prowess in many of the same sectors. Electronics
and telecommunications sectors receive greatest
emphasis and heaviest support in European R&D
programs, while EC trade policies are being struc-
tured to cushion the European automakers’ encoun-
ters with Japanese producers.

Even in the United States, which has mostly
rejected the use of policies designed specifically to
improve civilian industrial competitiveness,20 there
are a few examples of industrial support for nonmil-
itary purposes. One of the most prominent is the
National Aeronautics and Space Administration
(NASA), which has, as part of its mission, the
responsibility of improving aircraft technology .21
NASA’s Aeronautics Program budget in 1991 was
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almost $920 million; 22 in 1992, the budget is
expected to exceed $1 billion.23 Though this is partly
intended to support military technologies, NASA
officials state that 90 percent of the technology
developed is common to both military and civilian
needs.

That industrial targeting exists is not a question.
But can the U.S. Government select the right
industries for support? To detractors, the idea of
“picking winners “ is dangerous because it opens
the possibility that any industry could be selected if
it had a powerful enough lobby. Another potential
drawback is the argument raised by many econo-
mists, that industrial supports could skew invest-
ment incentives and create excess capacity, and thus
increase vulnerability to business cycles in targeted
industries. This, in turn, could make additional
protective measures necessary-beginning a cycle
of ever-widening support, at increasing cost to
taxpayers and diminishing benefit to consumers.
These are real problems and should be taken
seriously, but they are not the inevitable outcome of
any exercise in supporting the competitiveness of
critical industries. Japan, Korea, and Taiwan have
had some problems resulting from their support of
targeted industries, but their overaIl economic per-
formance-and, with few exceptions, the perform-
ance of the targeted sectors—has been better than
that of the United States. Some argue that the success
of these economies, and of targeted industries, is
more coincidental with industrial policy than caus-
ally related. But after weighing the evidence, OTA
concludes that the industrial policies of these East
Asian countries is crucial in their economic perform-
ance.

Japanese industrial policy aimed at changing
Japan’s industrial structure from one characterized
by labor-intensive industries immediately after the
war to one dominated by capital-intensive industries
in the 1950s and 1960s, and from that to one led by
knowledge-intensive industries from the 1970s to
the present. At each stage of policy formulation,
industries selected for special support were those
that made disproportionately large contributions to
national well-being.24 They had high growth pros-
pects, higher wages, and the possibility of higher
profits, with more positive spillovers to other sectors
in terms of contributions to technology and knowl-
edge. In some cases, the spillovers were down-
stream: microelectronics and computers add to the
technology intensity and productivity of industries

that employ them. In the case of automobiles,
primarily a consumer product, the contributions to
other industries came primarily upstream, in the
machinery industry.

The idea that certain sectors can be identified as
incubators of larger economic change is gaining
currency in the United States as well. An economy
with strength in these industries will have higher
wages, faster growth, and better developed proc-
esses of generating, diffusing, and using new tech-
nology than economies that do not. It is no coinci-
dence that many of these industries-e. g., semicon-
ductors, computers, telecommunications equipment,
aircraft and spacecraft, and advanced materials-
also present formidable barriers to entry. Capital
requirements for efficient production are often quite
high, and the requisite knowledge of science,
technology, and production is even more forbidding.
If government can help potential entrants overcome
entry barriers, the whole economy can be put on a
path of faster growth and higher incomes.

With most of the governments of large developed
economies providing some kind of support for
critical industries, the market signals American
firms get for these same industries often point in the
opposite direction--down. In many critical, high-
technology sectors, American firms are facing com-
petitors whose business risks are shared by their
governments (and thereby, the taxpayers of their
home nations). Faced with the necessity of assuming
most of the risks and costs of entering or even
maintaining operations under such conditions, some
eventually abandon operations, as have many Amer-
ican manufacturers of memory chips.

Can the U.S. Government afford to be indifferent
to the mix of industrial goods produced here? It
would be dangerous, and in many ways unprece-
dented, to adopt this course. While we have let a few
industries, such as consumer electronics, wither in
the face of superior foreign competition, the govern-
ment has stepped in many times to support industries
that served various economic needs, including
employment (the Chrysler bailout), technology de-
velopment (aircraft in the 1920s and 1930s), and
national/economic security (semiconductors). This
is not meant to imply that every effort to develop or
support an industry has been successful; every
country that has tried industrial support has made
some errors. In many developing nations, the whole
enterprise of supporting industrial development has
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been disastrous; government planning cannot re-
place the market and the forces of competition. But
the signals the market sends to American firms in the
majority of high-technology, economically critical
industries are not promising if we want those
industries to thrive financially and technologically.
It is equally dangerous to trust ad hoc, often
crisis-motivated, efforts to intervene in industrial
structure and performance and expect the results to
make consistently positive contributions to eco-
nomic well-being.

Import Dependence

One of the biggest problems in sorting out how to
treat critical industries in public policy is choosing
among them. All nations do not have to, and indeed,
cannot, be competitive in all high-technology indus-
tries or critical sectors, if only because some, such as
aircraft, will not support more than a few competi-
tors without massive government assistance. More-
over, there are many sectors regarded as critical, and
self-sufficiency in all of them may be beyond the
means of any single nation, or it might spread
available resources for support too thinly to have an
impact. Finally, and most importantly, self-
sufficiency by-passes the benefits of specialization
and trade.

It should do a nation no harm to import certain
critical products and export others. This is how
Germany manages, and the Germans have the
highest standards of living and most competitive
manufacturing in Europe. Manufactured imports
accounted for 14.4 percent of German GDP in 1987,
and for nearly 45 percent of German manufacturing
GDP. In the United States, manufactured imports
were 7.3 percent of GDP and 37.8 percent of
manufacturing GDP; corresponding figures for Japan
(which is an outlier among both industrialized and
industrializing nations) are 2.4 and 8.3 percent.25

This kind of evidence often leads some to
question why the United States should care about
depending on foreign manufacturers, even for key
inputs. In fact, competitiveness might be improved
as a result; computer manufacturers could be more
competitive if they have access to low-cost foreign
semiconductors than if they have to pay higher
prices for domestically made ones. Certainly, after
the 1986 Semiconductor Trade Agreement (STA)
with Japan resulted in (though did not necessarily
cause) high prices for 256K DRAMs, American

computer makers suffered declines in profitability,
and Japanese computer makers improved market
positions and profits.26 In fact, the fallout of the STA
is often used to support the argument that trade
protection hurts more than it helps. Whether that is
true, even in the one case of the STA, is disputed.

The STA was signed after several years of
mounting disputes with Japan over the fairness of
their trade in semiconductors.27 American producers
alleged that Japanese semiconductors were dumped,
both in the United States and in third country
markets, and that American semiconductor chips
were unfairly excluded from Japanese markets.
After formal investigation, the International Trade
Administration found that dumping charges were
substantiated. The STA stipulated that both prac-
tices (dumping and exclusion) should stop.28 Ameri-
can officials apparently hoped for substantial cut-
backs in Japanese production as a means to raise
prices of Japanese semiconductors, thus ending the
dumping. Shortly after the STA was signed, MITI
(the Japanese Ministry of International Trade and
Industry) took to issuing “forecasts” of chip pro-
duction that were widely interpreted, here and in
Japan, as administrative guidance to cut production.
The companies, however, were initially unrespon-
sive, and the U.S. Government announced sanctions
in early 1987.

Others dispute that the STA caused Japanese
producers to raise prices.29 According to the counter
argument, joint action by Japanese producers was
underway for at least a year before the STA was
concluded, and had begun before the STA was even
a topic of discussion. The collapse of DRAM prices
in 1984-85 that precipitated the withdrawal of many
non-Japanese producers from the market also cost
Japanese producers billions of dollars. By late 1985,
the market was dominated by Japanese producers.
Newspaper accounts about Japanese companies
taking joint action to raise DRAM prices began to
appear in 1985, as did rumors of meetings of
Japanese producers aimed at addressing “the price
disaster. ” These stories and rumors are made more
believable by the many instances of coordinated
Japanese industry/government management of prices
and production that occurred in other industries
(e.g., iron and steel) in the past.

Both sides of the story agree on one point: that
MITI’s forecasts and guideposts are used as targets
for production and/or prices. The difference arises
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over whether the production cutbacks and price
increases, which both sides agree were deliberate,
were a result of the STA. Without a formal
investigation, the dispute will likely remain unre-
solved.

Whether or not U.S. sanctions were an important
cause, the fact remains that by early 1988 prices of
Japanese DRAM chips rose, and production fell, a
sharp break with past price behavior. While MITI
denies any official guidance, its continued quarterly
forecasts and their pinpoint accuracy strongly sug-
gest to some analysts that MITI was controlling
production and, possibly more significantly, invest-
ment in new facilities. Ordinarily, sustained high
profits brought on by elevated prices would be
expected to generate a wave of investment in new
capacity, which, as of mid-1989, had not material-
ized, in contrast to the past and contrary to what
analysts expected.

Some of the restraint in investment in new
capacity was attributed to quiet guidance by MITI,
and some to a new ‘‘spirit of cooperation’ among
the Japanese DRAM manufacturers. Both can be
attributed in part to fears of reigniting trade disputes
with the United States, but there was something else
at work, too. The Japanese producers, probably with
MITI’s encouragement, had begun to act like a
cartel, controlling output and prices and reaping
higher profits as a result. While that was a predicta-
ble outcome of the U.S.-initiated STA and accompa-
nying sanctions, it is one of the more ominous
developments on the trade scene, and it symbolizes
one of the things most feared about dependence on
foreign suppliers. When suppliers act collusively to
manipulate production and prices, everyone else is
stuck paying higher prices. If the products of the
cartels are inputs to key industries, whole economies
can suffer. No nation is more aware of this than
Japan, which suffered a severe economic downturn
after the first oil shock in 1974.

But how much real danger is there? Cartels that
can effectively manipulate supplies and prices
globally are not very common. It is tempting to think
that if we don’t meddle with free trade we won’t
have a problem. But this is probably wishful
thinking. Japan maintains several legal cartels, and
while the number is diminishing the practice is
familiar. Moreover, the historical links between the
semiconductor companies and the Japanese Govern-
ment mean that under ordinary circumstances they

share a degree of knowledge of each other’s plans
and behavior that would be considered extraordi-
nary, probably collusive, in the United States. Even
without the prodding of the STA, it is conceivable
that Japanese companies might have begun to
exercise restraint over production and prices. Two
pieces of evidence support the notion that these
producers were amenable to such restraints. One is
the fact that similar price rises did not occur in
EPROMs (erasable programmable read-only memo-
ries), another semiconductor product covered in the
STA. Unlike the situation in DRAMs, production of
EPROMs was not dominated by a few Japanese
companies. Another is the difference in the degree of
compliance with STA in two areas: dumping and
foreign companies’ share of the Japanese market.
Cutbacks in production resulted in price increases
that eliminated dumping in fairly short order, while
the share of foreign semiconductors in Japan’s
market has increased much more slowly than
originally called for.30 It took much less time and
effort to arrange production cutbacks, which re-
sulted in higher profits for Japanese companies, than
increased market share for foreign companies, which
gave Japanese companies no particular benefits.

Another problem created by dependence on one or
a few suppliers for critical components is access to
the latest technologies. Again, under the conditions
of competition envisioned in economics, a supplier
of critical components would be foolish to deny the
most advanced products to any customer, since a
competitor is always ready to do it. For example, the
world’s industrial producers of textiles depend on
machinery from a handful of suppliers in a few
countries-Germany, Switzerland, Japan, Italy, and
Sweden account for most of it. Yet textile manufac-
turers are routinely able to get the most advanced
equipment from any supplier; textile makers in the
countries that manufacture textile production equip-
ment have no particular advantage. The story is
different in electronics.

American and European systems makers, or
policymakers speaking on their behalf, are con-
cerned that it may be difficult to get the most
advanced production equipment or chips from Japa-
nese vendors. In most cases, those Japanese vendors
are also systems makers, or else they have close ties
through the keiretsu 31 system with a Japanese
systems maker. It is a logical, and probably not
uncommon, business practice to reserve access to
the latest technologies to users within the develop-
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ing firm or to special customers. According to
anecdotes, when IBM and Perkin-Elmer had a
special relationship, IBM got first access to new
machinery developed by Perkin-Elmer. While no
blame attaches to Japanese companies that give
themselves or their closest customers first crack at
new generations of technology, the competitive
advantage it confers on Japanese firms can be
significant in the fast-moving electronics industry.

Dependence on imports, particularly when those
imports come from only a few suppliers, and
particularly when those suppliers are also competi-
tors, can create vulnerabilities that nations some-
times choose to avoid. Four European countries, for
example, continue to provide financial support to
Airbus in part because they do not wish to depend on
two American companies, Boeing and McDonnell
Douglas, for all large commercial jet transports.
While Airbus is a financial drain on its government
sponsors, it has forced the American producers to
compete on price to a greater extent. Probably the
foremost example of unwillingness to rely on
foreign suppliers is Japan, which has a long tradition
of limiting dependence on imports to a practical
minimum.32 While Japan is criticized for its pecu-
liarly strong aversion to imports, and is slowly
changing, many of Japan’s premier industries proba-
bly would not have developed, or would have
developed far more slowly, had it permitted much
greater imports and investment when Japanese
industries were catching up. Now, with an increasing
number of American industries in the position of
latecomer, the vulnerabilities created by import
dependence have assumed more importance.

SUMMARY OF POLICY ISSUES
AND OPTIONS

The idea that troubled American manufacturing
industries could use help from their government is
gaining acceptance. Although the form such aid
should take is not a settled question, the areas of
agreement are widening. Agreement embraces more
than the traditional areas for government action:
macroeconomic policies that create stability and
lower the Federal deficit, and human resource
policies that produce the well-educated and well-
trained workforce that American industry needs.
Beyond this, a consensus is forming for more
focused government policies to help industry de-
velop and adopt technologies that can boost the

competitiveness of U.S. manufacturing. Among
these are policies to diffuse technologies throughout
manufacturing, as with, for example, government-
funded technology extension services.

The area of agreement is expanding to include
R&D partnerships between government and indus-
try to develop high-risk technologies of generic
commercial interest. Congress created a small pro-
gram of this sort in 1988, the Advanced Technology
Program in the Department of Commerce, and first
funded it in 1990. The Program has now gained the
backing of the Bush administration. More generally,
the President’s 1992 Budget endorsed government
support for “generic or enabling technologies at the
pre-competitive stage of R&D.” It said: “The
Administration believes that appropriate Federal
investments in applied civilian R&D can result in
high payoff to the economy. . .“33

Helpful as all these policies can be in restoring
U.S. competitiveness, in some critical cases they are
not enough. Certain industries characterized by
expanding markets, good jobs, increasing returns to
scale, and technological spillovers to other indus-
tries are so essential to the Nation’s economic
growth that standards of living will suffer without
them. Computers and electronic components are the
clearest example. Important parts of these U.S.
industries are in trouble, and it is doubtful that they
can regain their competitive edge without much
more substantial technology assistance than that
provided by Sematech. Japanese firms are so large,
so adept, and so dominant that, without trade
technology, manpower, and other policy help from
the U.S. Government, the U.S. electronics industry
probably will continue to decline in comparison. The
help from the STA was on an ad hoc basis that did
not signal to the industry any sustained government
commitment to the industry, and therefore it did
little to encourage investment in technological
improvement.

While there may be times when trade policy is a
necessary complement to other policies to improve
competitiveness, it is emphatically not a stand-alone
fix. By itself, trade policy will do little to restore
competitiveness and can have deleterious effects on
downstream producers and consumers. It is much
more likely that policies to encourage technology
development and diffusion will be helpful, even
without relief from foreign competition, than that
trade policy alone will improve competitiveness.
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An approach that combines trade policy with
technology assistance, and sometimes financial
assistance as well, in support of critical commercial
industries could be proactive and planned to avoid
pitfalls. Any trade protection involved could be
framed in a frank and self-respecting way as
guarding important American national interests,
rather than based on findings of unfair trade by
others (as is now the case with most U.S. trade
protection). This would skirt three problems that
bedevil current U.S. trade policy. First, it is difficult
and time-consuming to make charges of unfair trade
stick. Second, unfair trade is often only a minor
reason for a U.S. industry’s decline, secondary to the
ability of foreign firms (often aided by industrial
policies) to lower production costs, acquire new
technologies, and make genuinely superior products
at a good price. Finally, whatever the mix of causes,
the moralizing tone in our present trade policy is an
irritant to our trading partners, and sometimes makes
it harder to find reasonable solutions to trade
disputes.

The difficulties of creating a coherent government
strategy for supporting critical commercial indus-
tries should not be underrated. There is merit in the
argument that our form of government is open to
capture by special interests, so that the chances of
getting rational, disinterested government decisions
on industry support are slim. Experience suggests,
however, that a contrary argument also has merit.
The United States does employ some trade protec-
tion and does sometimes subsidize certain economic
sectors (e.g., farm price supports). These departures
from our free trade and free market philosophy are
often politically motivated. It is possible that a
coherent strategy to select a few industries for their
contribution to the national good and support them
with a tailored mix of technology, financial, and
trade assistance would result in more rational
exceptions to a general rule of free trade.

A related problem is that the U.S. Government
does not have the experience or institutional capac-
ity to operate a strategic industry and trade policy.
Ideally, we would need an institution capable of
identifying critical industries, analyzing their needs,
and planning measures to fit the needs while taking
care to keep the government support modest, make
industry a full partner, and foster competition among
firms within the critical industries. A tall order, and
one that could only be filled over time. The rule

would be to start small, gradually building expertise
and a spirit of mutual trust with industry.

Another condition for a strategy in support of
critical commercial industries is commitment from
both Congress and the Administration, backed by
wholehearted support from the American people.
Congress has taken the lead in recent years toward
giving some support to critical industries (e.g., in
creating and funding Sematech and the Advanced
Technology Program). The Administration also now
supports a government role in developing generic
technologies of commercial interest. It is hard to
imagine, however, that Congress could unilaterally
create broader industry and trade policies in support
of critical industries and the institutions to carry
them out. For the policies to work, both branches of
government must be committed to them, and that
commitment must rest on the understanding and
support of the American people. There would have
to be widespread comprehension that U.S. economic
security is at risk, agreement that government-
industry partnerships for improved competitiveness
can pay off, and acceptance that short-term costs are
worth paying in return for long-term gains in
restoring excellence to U.S. manufacturing.

While the obstacles to crafting an effective
strategy to support competitiveness are great, so are
the payoffs. Improved competitiveness can come
only from improvements in productivity and tech-
nology; these, in turn, can support higher standards
of living for most Americans. This not only gives
individuals more choices and comfort in their own
lives, it also increases U.S. resources to do things
that only rich nations are equipped to do: fight
poverty and illness here and abroad, protect environ-
mental amenities, expand the frontiers of science.

The policy issues and options discussed below
include:

building new institutions to plan and imple-
ment a government strategy in support of
critical commercial industries,
fostering a supportive environment for technol-
ogy development and adoption,
altering trade policies so they are more effec-
tive and more attuned to competitiveness needs,
and
forming government-industry partnerships for
technology development and low-cost produc-
tion.
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Institutions for a Strategic
Competitiveness Policy

Actions and Policy Tools

A necessary first task for a government agency or
commission given responsibility for industry and
trade strategies is to identify the critical commercial
industries that will be the focus of policy attention.
This selection does not mean that other industry will
be ignored; an economic and policy environment
that supports industrial advance across the board is
also necessary. But the concept of a critical indus-
tries policy is that some industries contribute more
to continued technological advances and rising
prosperity than others.

Most advanced countries do lend policy support
to certain industries, and the criteria for selection are
generally the same; they favor industries that are
knowledge intensive (with a high proportion of
technical workers and high R&D), that have good
prospects for growing markets, and that are built on
versatile core technologies with spillovers to other
industries. Another principle arguing for govern-
ment involvement is high barriers to entry arising
from exceptional capital costs, large economies of
scale, and a steep learning curve, so that late entrants
are at a great disadvantage. These principles usually
lead to selection of much the same industries,
including electronic components, computers and
software, communication equipment, precision ma-
chining equipment, advanced materials, robotics,
biotechnology, and aerospace.

Governmental and private bodies in several coun-
tries have made lists of emerging technologies,
around which new critical industries (or advanced
versions of existing industries) might coalesce.
These lists too have many similarities-including
the assessment that the United States will lag behind
its major competitors, especially Japan, if current
trends continue.34

The specific policy tools available to the agency
cover trade, technology, and financial areas, and are
discussed below. Its overall responsibility would be
coherence and coordination. It could be given the
duty not only to develop critical industry strategies
but also to champion them throughout government,
reminding and urging other agencies to give critical
industries priority in their decisionmaking. Con-
gress might wish to emphasize this function by
requiring Federal agencies to prepare a “competi-

tiveness impact evaluation” before taking major
actions affecting critical industries. The extra paper-
work involved could be well worth its cost if it
served as a constant reminder of the potential impact
of government policies on industrial competitive-
ness.

Finally, interaction with industry is a must. A
government agency with strategic trade and industry
responsibilities should have some independent knowl-
edge and goals, but it must also work in alliance with
industry-which would be expected not only to help
shape the strategic plans, but also to put up at least
half the funds in any venture where the government
provides financial backing.

Alternative Institutions

Institutions that might develop and implement
government policies to support critical commercial
industries could take several forms. A certain
amount of restructuring and reorganizing of current
Federal functions would help. But it takes a lead
agency to plan and carry out a coherent strategy in
which high reward industries are selected for partic-
ular attention and in which elements of technology,
trade, and financial policies are combined as needed.

Industry-specific advisory committees, established
by Congress, might be one way to begin. There is a
precedent for this. In the 1988 trade act, Congress
created the National Advisory Committee on Semi-
conductors (NACS), made up of industry and
Federal Government leaders, to devise a strategy for
strengthening the U.S. semiconductor industry. The
Committee has issued two interim reports and will
publish a final one by the end of 1991, laying out a
comprehensive strategy. This is just a frost step,
however. No agency has responsibility for coordi-
nating and carrying out the NACS-recommended
strategy, and there is certainly no guarantee that it
will do more than gather dust.

An existing agency with the potential for combin-
ing strategy development with action is the Compet-
itiveness Policy Council, created by Congress in
1988 and launched in 1991.35 With members ap-
pointed both by the President and by leaders from
both parties and both Houses of Congress, the
Council is structured to take a bipartisan approach
that could be effective. However, it would need
broader powers and a longer life than it has now. Its
present duties are only to develop recommendations
for greater competitiveness, and unless continued by
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Congress, it will go out of existence in 1992. It might
be turned into a commission, given at least a 5-year
life, and directed explicitly to identify critical
commercial industries and strategies to support
them. It would also have to be given some power to
implement the strategies if it is to have a real impact.

Another possibility is to lodge the responsibility
for industrial strategies and trade policy in a small
office in the executive branch, possibly in the
Executive Office of the President. That location
would be a good position from which to remind and
encourage other agencies to consider effects on
competitiveness in all their major decisions. This
could only work, however, if the office is seen as
truly competent and well-informed, with close
interaction with industry and a staff of exceptional
people. And it could have little effect on other
government agencies unless it had strong Presiden-
tial backing. Major government reorganization is not
required, but it could help. If Congress wishes to
adopt a more proactive approach to trade and
competitiveness issues, a reorganization could pro-
duce more focused policymaking and more direct
lines of authority. In trade matters, for example, the
U.S. Trade Representative (USTR) is charged with
coordinating all relevant government agencies to
formulate trade policy, and then with negotiating
from that position. However, the USTR’s own staff
is thin and lacks continuity; it can do little more than
concentrate on current issues. Yet responsibility for
a durable, strategic approach to trade policies that
guard basic American interests is lodged there.
Much the same is true of policies that influence
industrial competitiveness. The absence of a strong
voice in government for international competitive-
ness just about guarantees that other objectives (e.g.,
foreign policy, national security) will win in a
dispute.

Several bills in Congress have proposed a reor-
ganization to focus Federal trade and competitive-
ness policy functions. Some would establish a
Department of International Trade and Industry,
assuming many of the functions of the Department
of Commerce and the USTR.36 Some concentrate on
trade; they would set up a department that consoli-
dates USTR and the trade policy units from several
departments and would establish a Cabinet commit-
tee to coordinate international economic policy.
Others focus on technology and industry. There have
been several bills to create a Department of Industry
and Technology, expanding the Commerce Depart-

ment’s export promotion authority and creating a
Civilian Technology Agency (CTA);37 some of
these bills would also create an independent U.S.
Trade Administration, consolidating the USTR and
the Commerce Department’s trade agencies.

Whatever bureaucratic arrangement is chosen
matters less than the substance of the strategic
policies and the commitment of both the Admin“ “s-
tration and Congress. No arrangement will solve all
coordination problems; there are always competing
government objectives related to trade and industrial
competitiveness. And no arrangement will create a
U.S. equivalent of Japan’s powerhouse Ministry of
International Trade and Industry. What it could do is
make possible a modest start in pulling together
policy strands that would promote critical industries
and our national economic welfare.

A Technology-Friendly Environment

Some of the most important options to help
critical commercial industries perform better could
also improve the competitiveness of all American
industry, across the board. These are options to
create a hospitable environment for the development
and adoption of new technologies generally, through-
out manufacturing, and they merit close considera-
tion whether or not more targeted efforts are
undertaken to nurture particular industries. OTA’s
earlier report, Making Things Better: Competing in
Manufacturing, considered in detail options to help
manufacturers improve their performance through
better use of technology. Defined broadly, technol-
ogy includes not only new products and advanced
production machinery, but also efficient organiza-
tion of work and effective use of people.

Industry and government both have parts to play
in building a better technology base for U.S.
manufacturing. The report defined four areas in
which government could usefully contribute:

●

●

●

●

Improving the financial environment for
U.S. fins, which means taking action to
reduce capital costs and relieve other pressures
to show high profits every quarter.
Upgrading the education and training of the
managers, engineers, technicians, and workers
needed in manufacturing.
Diffusing technologies throughout the manu-
facturing sector.
Forming a strategic technology policy to
promote the development of new technologies
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with commercial promise through collabora-
tive ventures with industry.

Options in the first three categories outlined
above would benefit all U.S. manufacturing with no
distinctions among industries. The fourth is for a
more targeted effort, and is discussed in a later
section. Most of the options summarized in this
section are analyzed in greater detail in two recent
OTA reports, Making Things Better and Worker
Training, as well as in chapter 2 of this report.

The Financial Environment

The U.S. financial environment is not hospitable
to long-term investment in new technologies and
production equipment. High capital costs favor
taking short-term profits rather than investing for the
longer run, as do pressures from the stock market.
Capital costs are affected by several factors, includ-
ing interest rates, the economic depreciation of
investment and its tax treatment, and other fiscal
incentives for investment. Recent studies that take
all these factors into account provide solid evidence
that U.S. capital costs have been substantially higher
than those of Japan and Germany for more than a
decade, through 1988.38 Moreover, the terms on
which capital is made available are more favorable
to long-term investment in both Japan and Germany.
An example is the stable shareholding system in
Japan, in which the majority of shares in large
corporations are held by either companies in the
same group or by stable shareholders, and these
companies do not trade their shares.

In the United States, government policy has
contributed damagingly to high capital costs. The
main culprit at present is the huge, accumulating
Federal budget deficit, which puts upward pressure
on interest rates. Also, the U.S. tax system has many
fewer incentives for productivity-enhancing invest-
ment in manufacturing than those of our competi-
tors, especially Japan. The dilemma is that some
specific fiscal measures that might help firms
modernize and invest in new technologies would
also tend to worsen the budget deficit, because they
would lower revenues, at least in the short run. The
budget agreement of 1990 forbids this unless there
is a compensating rise in tax revenues or decline in
spending elsewhere in the same segment of the
budget (nondefense domestic programs). If Con-
gress wishes to lower capital costs through tax
breaks, it will need to find something else to cut, or
get agreement to raise taxes in compensation.

Ultimately, economic growth based on better com-
petitive performance could ease budget problems,
but in the short run there will be a price to pay.

Another choice is to increase savings, and thus
ease pressure on interest rates. Options include a
national savings campaign, with appeals to patriot-
ism plus attractive interest rates for regular payroll
savers, or perhaps a consumption tax designed to
escape the severe regressive effects of a flat tax.
Another option is further restrictions on deductions
for home mortgages.

Tax breaks to industry, such as accelerated
depreciation for investment in new equipment or a
tax credit for R&D, have shown positive effects in
the past, though the exact size is debatable. Also,
they are expensive--especially accelerated depreci-
ation, which can cost the U.S. Treasury tens of
billions per year; whatever they cost would have to
be made up elsewhere.

Incentives to hold investments longer might
relieve some of the pressure to focus on short-term
profits. One option would be a capital gains tax that
favors long-term gains and penalizes short-term
turnover. It would be most effective if applied to
pensions and other funds that are now tax-free, since
these funds hold one-third of all stocks and probably
account for half of transactions on the stock market.

Human Resources

Success in manufacturing depends on having
well-trained people, comfortable with the demands
of advanced technology, at every level from the
manager’s office to the shop floor. The failures of
our public schools in turning out well-educated
young people with good work habits is well-known.
Unfortunately, training of adult workers in the
United States is deficient compared with that in
several other countries, in particular Japan and
Germany.

The quickest payoff may be in improved training
of the active workforce, since improvements in
schooling take many years to show up on the job. An
aggressive, far-reaching option, which guarantees
more training without any direct cost to the govern-
ment, is a payroll-based training levy. Employers
would have a choice of spending a certain amount on
training their workers or paying the same amount
into a national training fund. Several foreign coun-
tries, including France, Germany, Ireland, and the
Republic of Korea, use the system. Government
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might also offer technical assistance on training
needs and best practice training methods to trade
associations, labor-management groups, or indus-
trial consortia. Restoration and improvement of
formal apprenticeships is another option for gov-
ernment-industry partnership. And the Federal voca-
tional education program has many useful features,
including school-to-work programs, but they lack
adequate funding.

Training linked with technology assistance is
effective, and a few States provide it. However,
technology extension services are scarce and spotty
in the United States, and the link with training is
scarcer still. The National Institute of Standards and
Technology (NIST) is in charge of the Federal
Government’s modest technology extension effort;
it could add a training component. The Federal
Government could also take a more active hand in
testing and evaluating computer-aided training tech-
nologies, including adapting and transferring in-
structional technologies developed for the armed
forces.

Because education and training of engineers is a
central competitiveness issue, the Federal Govern-
ment could also be more active in this regard. While
the supply of engineers seems adequate now, it could
dry up in future years as the proportion of white
males in the work force declines; white males
predominate in engineering. This is essentially a
problem to be solved in public school education;
attitudes to math and science are formed early.
Meanwhile Federal grants to women and minorities
to encourage science and engineering careers seem
to get results, and deserve support. Retraining of
midcareer engineers is another way to enlarge the
supply over the next few years, especially at a time
when engineers are losing jobs in defense industries.

Technology Diffusion

U.S. institutions for diffusing new technologies
throughout manufacturing are thin. Even large firms
with the resources to develop or acquire the technol-
ogies they need often neglect to take what they could
from outside the firm. Many of our 350,000 small
and medium-sized manufacturing firms are worse
off, with only scant exposure to new technologies.

Technology extension services funded by govern-
ment could improve the manufacturing of small and
medium-sized firms, but so far it is more potential
than actuality. Defining industrial extension as

one-on-one technical advice given to individual
fins, 16 States had such programs in early 1991,
and another 7 had technology demonstration or
assistance centers. Spending by the 23 States for 27
centers amounted to about $50 million. A small
Federal program was established under NIST ad-
ministration in 1988; it now includes five centers,
with one more planned, each with Federal funding of
about $1.5 million per year and an equal amount
from State, local, and private sources. For perspec-
tive, compare these scattered programs with technol-
ogy extension in Japan. Besides the nationwide
system of 185 technology extension centers, funded
at about $500 million, half from the national
government and half from the prefectures, many
Japanese cities, wards, and other localities support
industrial halls that offer similar services. These
include regular workshops on common manufactur-
ing problems, use of specialized equipment at low
fees, demonstrations of new technologies, plant
visits by field agents, and referral to expert consult-
ants for advice on special problems.

If Congress wished to support a wider network of
technology extension centers, it might set a mini-
mum goal of 120 centers, serving about 24,000 small
and medium-sized firms per year and costing about
$120 to $480 million a year, depending on the level
and quality of service. Some of the funds could come
from State or private sources, though it may be
unrealistic to demand that these sources take overall
the funding within a few years (as the law provides
in the case of the NIST centers). A program of this
size might soon prove insufficient. It would serve
about the same percentage of small and medium-
sized manufacturers (7 percent) as is served by
Georgia Tech’s well-regarded industrial extension
service for firms in the State of Georgia. That service
does not advertise for fear of being swamped with
requests.

Another promising option with at least two major
advantages is a system that would allow manufactur-
ers to lease modern production equipment, or buy it
on the installment plan, at subsidized rates. The
system would encourage firms to use up-to-date
equipment, such as computer numerically controlled
(CNC) machine tools. If the system bought U.S.-
made equipment, it would also benefit U.S. builders
of the machinery by offering a stable assured market
for part of their output. An equipment leasing system
for CNC machine tools, for example, could start with
modest government finding-probably about $3
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million per year.39 It could be open only to small
firms, or open to all with lower rates for small firms.
An option with somewhat similar effects is special
tax incentives for investments in advanced manufac-
turing. This is one of the many inducements to
modernize that the Japanese Government offers to
businesses, especially small ones.

Commercialization of technology from Federal
laboratories is a goal that Congress has actively
pursued for more than a decade through laws and
oversight. There has been progress, but the goal is far
from fully realized. On the industry side, many firms
fail to pursue energetically what they could get from
the Federal labs. On the government side, the two
main obstacles are too little money and too much red
tape. With other missions taking priority, lab fund-
ing of technology transfer has been scanty. Bureau-
cratic hoops in the parent agency, especially delays
for legal review, have many times stalled technology
licensing and the conclusion of cooperative agree-
ments between the labs and private industry.

Since Congress passed its latest (1989) law
promoting technology transfer, approval of industry-
government cost-shared cooperative R&D agree-
ments has speeded up (it now often takes less than
the 90 days allowed under the new law), and such
projects are becoming more accepted. The Depart-
ment of Energy (DOE) has moved to grant some of
its big multiprogram National Laboratories the
freedom to conclude most such agreements with
industry with only a limited wait for agency review.
A high level DOE group, the Technology Transfer
Project, is working on easing licensing as well as
cooperative R&D agreements. Problems remain,
however. An umbrella agreement for an Advanced
Manufacturing Initiative, negotiated between the
National Center for Manufacturing Sciences (repre-
senting over 100 companies) and DOE (covering
several of the national labs) was not formally
launched until July 1991, nearly a year after its
announcement. Moreover, funding to promote com-
mercialization is still limited.

Congress might wish to earmark some of the labs’
R&D appropriation for commercialization efforts,
perhaps mandating that a few percent of the budget
be set aside for the purpose. Also, continued
congressional oversight seems to be necessary for
getting over bureaucratic roadblocks.

Improved protection of intellectual property and
modest changes in antitrust law might bolster the

competitive position of some U.S. manufacturing
industries. Better patent protection could start at
home with speedier enforcement-patent cases that
go to trial usually take 2½ years. Congress might
consider designating special patent judges with the
technical knowledge to move cases through faster
(similar in principle to the tax courts). In foreign
markets, the Japanese system has been a special
problem. It is slower than the U.S. system in issuing
and enforcing patents, and it strongly favors licens-
ing of patents, which U.S. companies often do not
wish to do. While the U.S. Government negotiates
with Japan on these problems, Congress might
establish a program in the Patent Office to provide
U.S. firms with information on the Japanese system.

Antitrust law and enforcement have been greatly
relaxed in the past decade. Changes have been made
to allow cooperative endeavors that could improve
U.S. competitiveness; perhaps some further moves
in that direction could be considered. For example,
Congress might allow the Justice Department to
certify in advance that joint projects do not violate
the law, or to establish ‘safe harbor’ market shares,
so that shares below a certain percentage would not
be in violation. Probably most important, Congress
could recognize that joint ventures or mergers
between U.S. firms are sometimes necessary to fend
off foreign competition, and could instruct the courts
to listen seriously to such arguments. Congress
might also instruct the Justice Department and the
courts to weigh carefully the long-term competitive
effects of a foreign fro’s taking over a U.S. firm.

Finally, information and exhortation to American
manufacturers on how to make things better, given
under U.S. Government auspices, have proven
surprisingly effective. In 3 years, starting in 1988,
the Commerce Department has given the Malcolm
Baldrige National Quality Award to nine companies
meeting the award’s high standards. In that time, 203
companies applied for a possible 18 awards (2 each
in 3 categories for each year). The award costs the
taxpayers next to nothing. But it has become an
excellent means of technology diffusion in several
ways. Just filling out the application is instructive.
Then, all applicants, win or lose, receive reports
from examiners outlining their strong and weak
points. Finally, the winners are obliged to share the
details of what they did to win. Company representa-
tives give hundreds of speeches a year and hold
briefing sessions for executives of other companies,
including their competitors. One manager who
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attended came away amazed at the level of detail—
‘‘everything but the financial data. ’

Trade Policy Options

Promotion of liberal trade (often termed “free
trade”) has been the policy of the United States
since World War II. For two or three decades, this
policy served national interests well enough. In the
postwar world, the United States was far enough
ahead of most other countries that America pros-
pered even when trade was more liberal for imports
into the United States than for U.S. exports to some
other countries.

Today, with several key U.S. industries fallen to
second rank, free trade is not necessarily to the
country’s advantage, certainly not one-way free
trade. Many U.S. industries are struggling to meet
foreign competitors equipped with plentiful supplies
of patient capital and cutting-edge technology. The
outlook is particularly bleak for small or startup
firms trying to break into markets dominated by
powerful multinationals. Today, most of the high-
reward industries-characterized by high knowl-
edge intensity, particularly large economies of scale,
positive spillovers to other industries, and well-paid
jobs—are tough to survive in without government
help. Indeed, except for the United States, most
developed nations have some kind of government
program to promote the competitiveness of high-
technology industries.

Why has the United States been so vulnerable to
these foreign programs? Industry is partly to blame.
Many U.S. managers have stuck far too long with
outmoded technologies and management styles. But
government is also to blame. Unlike its ablest
competitors, the U.S. Government has not pursued
domestic programs to develop its own important
industries. The only way that the U.S. Government
has responded to tough foreign competition is as a
trade issue: it has attempted to open foreign markets,
and it has at times levied extra import duties
intended to compensate precisely for foreign subsi-
dies and dumping. However, important foreign
market barriers have often taken many years to
remove. Similarly, U.S. law regarding subsidies and
dumping has done at best a slow, incomplete job of
compensating for advantages that foreign industrial
policies confer, and the extra duties levied at the
border are inherently inadequate to compensate for
another country’s domestic policies.

Rather than reacting to foreign governments’
initiatives, always at least one step behind, it would
be easier and more effective to improve U.S.
competitiveness using domestic programs. Meas-
ures might include R&D incentives, tax breaks to
encourage R&D and capital investment, increased
commitment to technology diffusion, and support
for education and training. Trade measures-trying
to open foreign markets, and protecting the U.S.
market--could be used when necessary, but in a
subordinate role. Moreover, these trade measures
could be used more strategically. Efforts to open
markets could focus on areas of the greatest strategic
importance; and protection could be based not on
legalistic criteria, but on the industry’s need and
place in the economy.

Some say that government cannot and should not
pick industries to promote, and that attempted
government assistance to particular industries is
likely to make them less rather than more competi-
tive. However, there is general agreement on many
of the technologies (e.g., electronic components and
information technologies) that are key drivers of
industrial performance, and it is not hard to identify
industries that use those technologies. And while
government intervention has sometimes been coun-
terproductive, the experience of several govern-
ments provides guideposts for what approaches
work best. For example, industry should take the
lead in proposing joint government-industry R&D
programs and should shoulder much of the cost;
policies should conform with market forces as much
as possible; U.S. industry must compete with the
best in the world; and industry must work to improve
its competitiveness and outgrow the need for assist-
ance.

Responses to Foreign Market Barriers

Foreign market barriers often hurt U.S. industries.
While GATT has reduced quotas (quantitative
restrictions on imports) and tariffs (taxes on imports,
also called duties), there are many other barriers to
imports. These include burdensome customs proce-
dures; discrimination in standards, regulations, and
government procurement; and private agreements,
tolerated or encouraged by the government, that tend
to exclude foreign products.

Normally, the U.S. response, if any, is to negotiate
to eliminate barriers, with negotiations led by the
Office of the United States Trade Representative
(USTR). The United States is hindered by lean
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USTR staffing, frequent turnover of senior govern-
ment officials, and the representation of foreign
interests by former key government officials. To
address these problems, Congress might wish to
increase USTR staffing, create more high-level
career positions at the USTR and other government
agencies, and prohibit senior trade officials from
representing foreign interests for several years after
they leave government service.

Other reasons why foreign markets can take many
years to open are harder to address. Barriers take
time to identify; other countries can stall negotia-
tions; countries hedge on promises to remove
barriers; and when one barrier is removed, another
can take its place. And some barriers are ingrained
in a country’s business practices and domestic
policy, making their removal difficult even if the
foreign government is willing.

The United States has only limited leverage to
induce foreign countries to remove barriers. GATT
dispute resolution procedures, while recently im-
proved, are still slow and uncertain. Continuing U.S.
efforts in the Uruguay Round to improve these
procedures might be productive. Congress might
also wish to consider the ambitious task of creating
a new multilateral trading system, with a much
stronger commitment to and enforcement of free
trade. Such a system would require a great deal of
planning and commitment, and probably would have
to be limited to a very small group of like-minded
nations in the beginning.

The United States can also threaten to retaliate
with barriers of its own to imports from the country
in question. Under Section 301 and related sections
of the Trade Act of 1974, as amended, 40 the USTR
can investigate foreign trade barriers, negotiate for
their removal, and if necessary retaliate. However,
even the investigation phase angers trading partners;
and retaliation would most often violate GATT,
could provoke counter-retaliation or GATT chal-
lenges, would not solve the problems of the U.S.
industry facing the market barriers, and could cause
problems for downstream U.S. industries. There-
fore, Section 301 is not a very serviceable tool.

Limited U.S. leverage makes negotiations often
slow and ineffective. Barriers that cause particular
damage-e. g., Japanese barriers to the sale of
semiconductors and supercomputers-often persist
for years. While market opening is a worthwhile
long-term goal, attempts to remove specific barriers

often provide little or no relief in the interim, during
which time the affected U.S. industry can suffer
serious and irreversible damage.

U.S. policy toward market barriers could be
reoriented to emphasize domestic measures to main-
tain competitiveness rather than negotiations to
remove barriers. Normally domestic measures, such
as R&D support and tax breaks, could keep an
industry competitive even in the face of trade
barriers. While opening foreign markets could still
be pursued as a long term goal, there would be no
urgency requiring measures that would anger trading
partners. It would also make sense to allocate the
government’s limited negotiating resources accord-
ing to an industry’s strategic importance.

In exceptional cases, domestic measures might
not be enough. This might be the case with
semiconductors; limited access to Japan’s market,
the largest and most discriminating in the world, can
be an important handicap to U.S. fins. In the rare
case of an important U.S. industry facing substantial
harm from foreign market barriers that domestic
measures cannot alleviate, the national interest
might be served by pulling out all the stops to
remove the barrier: quick, aggressive negotiations
led by high-ranking officials, perhaps with cabinet-
level or even Presidential involvement, followed if
necessary by the threat of substantial retaliation,
carried out if necessary.

Use of Protection

U.S. industries normally receive protection against
imports only when they are dumped or subsidized.
In this case, an extra duty can be assessed in an
amount that in theory precisely counteracts the
trade-distorting subsidy or dumping. However, U.S.
law and practice regarding subsidies and dumping
by and large fails to compensate for the advantages
foreign governments create for their fins. The
reasons include delay, difficulty in proving subsi-
dies or dumping, the law’s ignoring or devaluing
certain subsidies, difficulty in proving the required
injury, and the high expense of legal proceedings. A
further problem is that the effects of government
assistance can increase over time, rather than dissi-
pating as the law assumes. To some extent, the law’s
limited effectiveness stems from adherence to GATT’
requirements.

A more effective approach would be to assist
industries beleaguered by imports primarily by
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domestic measures to promote competitiveness
through cost control, productivity enhancement, and
quality improvement. Where domestic measures
alone might not suffice, protection could also be
used, lasting only as long as strictly necessary.
Criteria for awarding protection would include the
industry’s need, its merit (including whether the
industry was making reasonable efforts on its own
and showed promise of effectively competing on its
own), and the importance of the industry in the U.S.
economy.

Protection roughly along these lines already exists
under Section 201 and the following sections of the
Trade Act of 1974, as amended, which is patterned
after GATT’s so-called “escape clause” (GATT
Article XIX). Section 201 permits the President to
grant import relief for up to 8 years when the
International Trade Commission (ITC) finds that
increased imports ‘cause or threaten serious injury’
to an existing U.S. industry .41 However, Section 201
has rarely been used in recent years, and as currently
written and interpreted is not very serviceable. The
injury requirement usually will not be met before
serious damage is done, and meeting it is especially
hard for high technology industries with rapidly
growing markets. While Section 201 could be
amended to cover these situations, there is some
question as to whether that would be consistent with
GATT.

Congress could empower the President to grant
protection apart from Section 201. Under GATT
Article XXVIII, the United States could negotiate
with other countries to accept higher U.S. tariffs on
certain goods in exchange for reduced U.S. tariffs on
other goods. While reduced tariffs on the other
goods could adversely affect other U.S. industries,
the government could possibly mitigate such effects
with tax breaks or other programs. Also, continued
protection ideally would depend on sufficient effort
from industry to improve its competitiveness. If
other countries would not agree on compensation, in
rare cases as a last resort the United States might
impose protection anyway and risk a GATT chal-
lenge. To some other nations, that might be inter-
preted as a signal that the United States was
abandoning its commitment to GATT and free trade.
While this is a risk, it might be preferable to the
alternative of losing critical industries altogether.

Promoting Exports

Nearly all industrialized nations promote exports.
Exporting is difficult, requiring firms to overcome
differences of language, geography, and custom.
Governments help firms to learn about markets, to
identify potential customers and distributors, and to
comply with administrative requirements. Such
assistance seems particularly needed in the United
States, whose firms must export more manufactured
goods than before. However, the United States
spends far less promoting manufactured exports than
many of its important trading partners. In the late
1980s, low funding even led to situations such as
commercial officers in U.S. embassies not having
funds to return phone calls from U.S. firms. While
budgets have improved somewhat in the last few
years, Congress might wish to consider funding
more on a par with that of other countries. Congress
might wish to make a policy statement that export
promotion should be a priority not only for commer-
cial officers abroad but for the whole diplomatic
staff. Cabinet-level involvement in promotion activ-
ities, such as Commerce Secretary Mossbacher’s
presence in Tokyo in April 1991 to kickoff the Japan
Corporate Program, could also be encouraged.

Nearly all industrialized nations also assist firms
with export financing. In the United States, applica-
tions for financing assistance for manufactured
exports must be justified on a case-by-case basis; the
need for justification increases delay and the burden
on the exporter. Congress might consider adopting
the approach used by Japan and many European
countries, which determine in broad policy terms
what exports to assist and then assist all creditworthy
exports within the guidelines. Many other countries
condition some of their foreign aid on purchases of
capital goods, construction services, and the like
from the donor country. While the United States also
ties some aid to purchases, U.S. nondefense aid
focuses on agriculture, nutrition, health, and educa-
tion, rather than large capital projects. U.S. effort to
improve international agreements limiting the use of
tied aid is worth continuing. However, it is uncertain
how successful that effort will be. Congress could
expand the so-called War Chest for matching foreign
tied aid offers to more effectively discourage foreign
tied aid. The War Chest was funded at $150 million
in grants for fiscal year 1991, though as of July 1991
only $58 million had been used. Some other
countries spend many hundred million dollars annu-
ally.
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Congress could expand the Trade and Devel-
opment Program (TDP), funded at $35 million for
fiscal year 1991. TDP helps to pay for feasibility
studies or other plannining  assistance performed by
U.S. firms for capital projects in developing and
middle-income countries. U.S. participation in the
planning phase has often helped U.S. firms win
contracts for the actual project. So far, $161 million
in program funds have led to documented U.S. sales
totaling $3.2 billion, with an estimated $18 billion
more sales expected as projects mature.42 In expand-
ing TDP or otherwise increasing the emphasis on
capital projects, care should be taken to avoid
adverse environmental and social effects, which in
the 1970s turned the United States away from such
projects.

As well as promoting exports, the U.S. Govern-
ment at times impedes export of high-technology
goods and data by its system of export controls.
Export of dual-use items—those with both military
and civilian use-is regulated by the Export Admin-
istration Act of 1979, as amended;43 this requires
firms to obtain a license to export certain items for
certain destinations. In 1990, perhaps $90 billion
worth of U.S. exports of manufactured goods
required a license.

There is a genuine need for some control over
exports to guard advanced technologies and prod-
ucts that could be used in weapons against the
United States. Yet export controls have also proved
an unnecessary hindrance to some manufactured
exports, at times merely shifting the business from
U.S. to foreign firms. For example, until mid-1990
U.S. export controls limited exports of personal
computers based on Intel’s 80386 processor, al-
though they were easily available from foreign
sources. While U.S. export controls are being
reformed, the process is incomplete. Reform could
be facilitated, as could ongoing administration of
export controls, by a competitiveness policy agency.
Such an agency could identify exports with strategic
economic importance and help to expedite their
approval when possible. While an Administration
sympathetic to competitiveness concerns is essential
for fully effective reform, Congress could take
measures on its own to further decrease unnecessary
burden on commercial competitiveness. These meas-
ures include better funding and staffing of the office
that determines when foreign availability makes
U.S. controls ineffective, encouraging more political
appointees with technical backgrounds, encouraging

more use of automatic indexing to track technologi-
cal change (subject to yearly review), and court
enforcement of congressionally mandated dead-
lines. Congress could take measures to stop abuse of
the State Department’s Munitions List, which is
supposed to contain only items with purely military
use but has been used to control some dual-use
items.

An emerging area of concern is the use of
so-called “foreign policy” controls, which are
largely untouched by the recent reforms. Congress
might wish to extend the recent reforms to foreign
policy controls where feasible. For example, if the
purpose of a foreign policy control is to guard
technology for making chemical weapons, Congress
could require that items not be controlled without
multilateral agreement to control them, and that
controls be removed if they are ineffective because
of foreign availability.

GOVERNMENT-INDUSTRY
PARTNERSHIPS

In addition to trade policy, a comprehensive
strategy for greater competitiveness includes promo-
tion of technology development and diffusion,
risk-sharing between government and industry, and
a generally supportive environment for adoption of
new technologies.

Risk Sharing in Technology Development

The least intrusive and least expensive of several
risk-sharing options is an R&D partnership for
developing new technologies of commercial inter-
est.44 The main reason for government to support
such ventures is that potential benefits to society are
great but the likely payoff to individual firms is too
small or the possibility of failure too great to make
it worth their taking the risk. In the U.S. financial
environment, with its high costs and emphasis on
short-term profit, government contributions to risky
ventures are especially significant.

The Federal Government has in the past given
some technology assistance for commercial pur-
poses, but not on a coherent, strategic basis. By far
the largest existing Federal program for precommer-
cial technology development is NASA’s aeronauti-
cal R&D program (amounting to over $900 million
per year, including expenses for wages and salaries,
R&D, and facility construction), which supports
military and commercial technologies. The 5-year
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Sematech program, to help the semiconductor indus-
try develop a manufacturing process technologies
for memory chips, is large ($ 100 million per year for
5 years in government funds and a matching sum
from industry) and was created ad hoc in response to
strong industry pressure and the argument that a
competitive U.S. semiconductor industry is essential
to national defense.

A small beginning for a more general R&D
partnership is the Advanced Technology Program
(ATP), operated by NIST in the Department of
Commerce. ATP was established in the 1988 trade
act, which authorized the Program to assist busi-
nesses in doing research in precompetitive, generic
technologies. In fiscal year 1990, Congress provided
ATP’s first tiding, $10 million, and raised funding
to $36 million in fiscal year 1991.

ATP might in time become a full-fledged civilian
technology agency (CTA), although it was not
created with that specific mission. Bills to establish
more formally an Advanced CTA in a new Depart-
ment of Industry and Technology, which would
replace the Department of Commerce, were intro-
duced in the I00th and 101st Congresses.45 These
bills defined the agency’s mission as contributing to
U.S. competitiveness by supporting long-term, high-
risk projects that are likely to yield important
benefits to the Nation but lack adequate private
support. A bill that passed the Senate in 1989 would
have given the ATP a similar mission, and author-
ized funding up to $100 million per year.46

Any CTA would have to start small, as ATP has,
and grow only with experience. A mature agency
might have a research budget of $300 to $600
million per year. This very rough estimate is based
on the list of about 100 technologies developed by
the private-sector Council on Competitiveness,47

each of which might merit government participatory
grants of about $1 to $2 million per year, with
enough redundancy that two or three grants might be
made in each field.

Collaboration with industry in choosing technolo-
gies for support would be essential. If private
companies are not interested enough in the technol-
ogy to put up at least half the money and do much of
the work, then the chances for commercial success
are probably remote. Joint finding helps the govern-
ment resist special interests or political pressure in
choosing technologies for support. At the same time,
a CTA would need a set of guiding principles-e. g.,

it should look for technologies that are knowledge-
intensive and have wide applications in many
products and industries.

NASA’s experience underscores the importance
of collaboration with industry, if the goal is compet-
itive success. Most of NASA’s R&D is for military
as well as commercial applications, and much is
basic research that is quite freely available to the
world and has little or no near term application to
commercial production. NASA’s greatest contribu-
tions to competitiveness are in two areas: its
facilities, such as wind tunnels and its Numerical
Aerodynamic Simulator, which are solely or prefer-
entially available to U.S. companies; and R&D
projects in which U.S. companies are close col-
laborators.

So far, the U.S. Government’s offers of collabora-
tive R&D projects have been snapped up by private
companies. The Advanced Technology Project’s
frost batch of l-year cooperative grants, amounting
to $9 million, attracted 249 applicants requesting a
total of $150 million. Eleven projects, half of them
joint ventures or consortia, were chosen; they
initiated R&D projects that are expected to cost $100
million (including private funds) over 5 years.

The total dollar amounts in the government’s few
cooperative R&D programs are tiny compared to the
$100 billion per year that U.S. companies spend for
R&D. It is remarkable that such small programs
have drawn so large a response, including proposals
from such industrial giants as Du Pent, AT&T Bell
Laboratories, and IBM.

If Congress wishes to continue the expansion of
cooperative R&D programs, with the ultimate goal
of having an agency of similar size and importance
as the Defense Advanced Research Projects Agency
(DARPA), it may opt for another modest rise in the
ATP budget for fiscal year 1992. It might also
consider putting into law a more formal statement of
goals for the Program.

Congress has already responded in an innovative
way to the question of how to handle participation by
foreign-owned firms in cooperative R&D projects.
In appropriating funds for the ATP for fiscal year
1991, it set standards that apply to U.S.-owned as
well as foreign fins, thus bypassing ownership as
the central criterion for participation. The Secretary
of Commerce is authorized to decide on a fro’s
eligibility based on its contributions to high-value-
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added manufacturing production and manufacturing
employment within the United States. Further condi-
tions apply to foreign firms, based on equal treat-
ment for U.S. firms in the foreign fins’ home
country. These provisions provide guidance but give
the Secretary of Commerce great latitude. Congress
may wish to exercise substantial oversight for a time
on how these provisions are carried out, and to
extend these eligibility criteria for at least a few
years to permit evaluation of their merit.

Financial Risk-Sharing

Strategic technology policy goes only so far. It is
up to industry to make the much larger investments
in product design, manufacturing equipment and
tooling, worker training, and acquisition of know-
how by managers and production engineers needed
for commercial production. It is normal and ex-
pected for private industry to make these invest-
ments and take the risks. Sometimes, however, in
some critical sectors, private investment is inade-
quate from the standpoint of social benefits. U.S.
investment in production equipment is meager
compared to Japan ’s. Japanese investment in ma-
chinery and equipment, as a share of GNP, has been
twice the U.S. rate since the mid-1970s, and the
discrepancy has recently widened. The discrepancy
is especially damaging in critical commercial indus-
tries, such as semiconductors, that require continu-
ing large investments for new generations of prod-
ucts every 3 years or so.

Government policies to share financial risks with
industry can take the explicit form of loans or loan
guarantees on advantageous terms, or they can take
the form of tax breaks, which are implicit expendi-
tures. Both put burdens on the Federal budget, and
Congress cannot opt for either without compensa-
tion tax rises or spending cuts. Macroeconomic
policies that help to lower capital costs and provide
stability are probably the most important help
government can provide to encourage greater invest-
ment in technology development and deployment by
U.S. manufacturing companies. Specific options for
financial risk-sharing are worth considering, how-
ever.

Of the two forms of risk-sharing, tax breaks are
more within U.S. tradition and experience. In the
past, U.S. companies have received accelerated
depreciation and tax credits for capital investments.
Although certain activities (e.g., real estate) have

been singled out for special treatment, Congress has
not in the past designed tax incentives to improve the
competitiveness of particular industries. Across-the-
board tax breaks for capital investment would cost
the U.S. Treasury tens of billions per year, while
loosening the rules for selected industries would cost
less. The National Advisory Committee on Semi-
conductors, for example, estimated that allowing
3-year rather than 5-year depreciation for new
investments in semiconductor manufacturing equip-
ment would cost the U.S. Treasury $180 million per
year in lost revenues, and would prompt $450
million in added capital investments by the indus-
try.48

If Congress wishes to target tax breaks to critical
commercial industries, the best way is to make these
tax measures part of a comprehensive strategy that
includes such things as technology support and trade
policy. This presupposes the existence of an institu-
tion able to form such a policy.

Direct financial aid to commercial industries is
mostly foreign to U.S. experience; the one previous
effort, with the Reconstruction Finance Corporation
after World War II, was not targeted to critical
industries, and is generally considered an expensive
failure. If Congress wishes to consider direct aid in
exceptional cases, it may wish to start at a very
modest scale.

Government Purchases

Government purchases have been an important
factor in the birth and growth of several industries,
including aircraft engines, semiconductors, and
computers; the big buyer in each case was the
Department of Defense (DoD). Today, defense
purchases are not a very promising source of
financial support for critical commercial industries.
Technological spillovers from military to commer-
cial products are probably declining (though the
evidence on this is mixed). More important, laws
and regulations governing DoD purchases are so
restrictive and cost-inflating that it is increasingly
difficult to combine military and civilian production
and to take advantage of whatever spillovers may
exist. Post-Cold War declines in defense spending
have removed some of the potential support.

Federal, State, and local government spending for
nondefense goods amounted to about $97 billion,
$10 billion of it Federal, in 1990. Although the total
is modest as a share of the GNP for goods (about 5
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percent), certain kinds of government purchases can
be significant. For example, Federal purchases
greatly aided the supercomputer industry’s develop-
ment. This role—being an assured customer for a
startup product—is especially significant. Suppose
the Postal Service (a quasi-public agency) decided
that electric vehicles could help reduce pollution,
and that their limited range and need for frequent
recharging would not handicap mail runs. A substan-
tial order might give a real boost to a U.S. producer
of electric vehicles, providing it with a head start
over foreign competitors. Preference for U.S. firms
would be consistent with the GATT Procurement
Code, which does not yet cover the Postal Service.

Internationally, procurement tells a familiar story:
the U.S. market is more open than those of many
major trading partners; many major trading partners
use procurement as a strategic tool to develop
important industries, while the Federal Government
generally does not do so intentionally. Congress
might wish to reorient U.S. policy to be more
proactive: as well as negotiating to make procure-
ment markets more open, the United States could
take stock of opportunities to use its own procure-
ment strategically, such as the Postal Service exam-
ple. There are likely many such opportunities that
are not yet prohibited by international agreements.
Using procurement strategically would help U.S.
competitiveness pending further market-opening
agreements and would give the United States more
leverage in negotiations. Awareness of strategic
opportunities would make the United States a more
informed negotiator. For example, if Postal Service
procurement of electric cars were deemed a strategic
opportunity, the United States might not agree to
subject the Postal Service to the GATT Procurement
Code unless other countries give up equivalent
opportunities.

AMERICAN FIRMS, FOREIGN
FIRMS, AND AMERICAN

INTERESTS
Government involvement in efforts to boost

civilian industrial competitiveness invariably raises
the issue of who is eligible to participate. Three
decades ago, there were only a handful of true
multinationals. Today there are hundreds of firms
that have a substantial interest and presence in more
than one nation. The stock of direct investment
abroad, on the part of firms from all nations, has

increased over 10 percent per year since 1960, and
by 1988, stood at over $1.1 trillion.49 Direct
investment abroad is increasing much faster than
world merchandise trade or world economic output.
All developed nations must make decisions about
how to treat foreign firms, and increasingly, those
decisions center on foreign firms’ eligibility to
participate in government-sponsored projects to
improve industrial competitiveness.

Foreign direct investment in the United States
(FDIUS) is also on the increase-in fact, FDIUS is
increasing faster than the world average. Between
1967 and 1988, the stock of FDIUS increased from
$9.9 to $328.9 billion, or over 18 percent per annum.
The world stock of direct investment abroad in-
creased from $105.5 billion to $1.2 trillion over the
same period, or 12.4 percent annually. The gross
product of foreign affiliates in the United States
accounted for 3.4 percent of GNP in 1987, nearly
double their 1.8 percent in 1977. The presence of
foreign direct investors is especially prominent in
manufacturing. In 1987, U.S. manufacturing affili-
ates of foreign parents accounted for 12.2 percent of
the assets of all American manufacturing, compared
with 8.9 percent of the total net worth of all
nonfinancial corporations. So while foreign compa-
nies are relatively small players in the U.S. econ-
omy, they control or influence a significant chunk of
manufacturing.

The U.S. Government funds relatively fewer
industrial-competitiveness programs that could admit
foreign firms than governments in other developed
nations, especially in Europe and Japan. Neverthe-
less, we are in the thick of the debate; foreign
companies have asked for access to Sematech and
the Advanced Technology Program of the Depart-
ment of Commerce. How we end up dealing with
foreign firms or their American affiliates depends
greatly on how they behave. American firms too are
held up to scrutiny in terms of their contributions to
national well-being in the debate, often in caricature;
some believe that the typical American firm does
little manufacturing or R&D in the United States.
When we examine the contributions American firms
make to the U.S. economy and living standards and
compare it with foreign fins, the caricatures fall
apart.

The U.S.-based parent companies of American
multinationals act, on the whole, like American
companies: their U.S. operations accounted for 78
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percent of the companies’ total assets, 70 percent of
their sales, and 74 percent of their employment in
1988, slightly more on all three counts than in
1977.50 Contrary to the popular stereotype, there is
a slight tendency for U.S. multinationals to do more
of their business in the United States than formerly.
American multinationals also keep good jobs and
develop technology at home: the vast majority of
their R&D is done here,51 compensation per U.S.
employee is 39 percent higher than compensation
per employee in offshore affiliates, and assets per
U.S. employee are 30 percent higher than assets per
employee in offshore affiliates.

U.S. affiliates of foreign multinationals behave
much like American firms in America, although
there are some key differences. Affiliates do not
differ significantly from American companies in
terms of compensation per employee and investment
in plant and equipment as a percent of sales.52 They
treat their employees similarly during economic
downturns, being about as likely to lay off workers
as American companies. U.S. affiliates of foreign
multinationals are, on the other hand, less likely to
do R&D in the United States than American
companies; the R&D intensity (spending on R&D as
a percent of sales) of U.S. manufacturing affiliates
was about half that of American manufacturers. This
is consistent with common behavior by multination-
als (including American multinationals), most of
whom do the bulk of their R&D at home. Aggregate
data on the hours and quality of training given in
U.S. affiliate companies are not available. We do
know that workers and managers in Japanese motor
vehicle transplants receive substantially more train-
ing than workers and managers in American compa-
nies’ auto plants. overall, however, we would
expect to find little overall difference in the amount
or quality of training given to workers in U.S.
affiliate companies, compared with workers in
American companies.

There are two sources of real difference between
the behavior of affiliates and the behavior of
American fins. Foreign affiliates are far more
likely to import than American-owned companies,
and affiliates of Japanese parents more so than
affiliates of European or Canadian parents. The
merchandise trade deficit associated with affiliates
of foreign parents is substantial; in 1988, it was $90
billion, three-fourths as large as the entire U.S.
merchandise trade deficit.53 It is a mistake, however,
to hold foreign companies primarily responsible for

America’s poor trade performance. In large part, we
are responsible for that: our anemic savings rate does
not generate enough capital to cover our invest-
ments; our appetite for consumption is greater than
our production; foreign goods are often better and/or
cheaper than domestically made ones. The fast
increases in foreign direct investment, and the
associated trade deficit, are mainly results of these
underlying weaknesses, not the causes. In other
words, if we somehow prohibited American affili-
ates from importing, or forced them to export more
(like some developing countries do), and changed
nothing else, we would expect the dollar to fall to
compensate.

Japanese direct investors also behave very differ-
ently in many respects than other foreign investors
or American fins. Their propensity to import is
higher; in 1988, affiliates of Japanese companies’
imports totaled $75.9 billion, 51 percent of total
imports of affiliates. Japanese affiliates’ share of
U.S. sales was only 26 percent of the sales of all
affiliates. Moreover, Japanese affiliates imported
almost exclusively from Japan; 93 percent of their
imports came from Japan. Other foreign affiliates
import from home, but to a much smaller extent;
European affiliates got 70 percent of their imports
from Europe (although the attachment of affiliates of
any nation to imports from that particular nation is
less strong) and 73 percent of Canadian affiliates’
imports were from Canada.

Japanese direct investment appears to be far more
oriented to selling Japanese products abroad than the
investment of European nations or Canada. This
shows up not just in the propensity of Japanese
affiliate companies to import from Japan, but in the
profile of investment; Japanese firms are more likely
than European firms to invest in wholesaling affili-
ates, particularly in motor vehicles, and their pri-
mary activity is to sell Japanese products. Possibly
as a result, Japanese parents are more likely to
maintain tight control over their affiliates than are
European parents. American affiliates of Japanese
electronics companies mostly employ Japanese man-
agers, while American electronics affiliates in Japan
mostly employ Japanese managers. This pattern of
affiliates of Japanese companies having Japanese
CEOs holds true in other countries as well as in the
United States.

Is there a reason to be especially concerned
about--or even wary of—Japanese investment?
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There are concerns that Japanese investment in
high-tech firms may simply be a vehicle for fast
transfer of technology to Japan, and possibly the
eventual benefits (manufacturing, employment, value
added) that flow from innovation. But Japanese
direct investment has had many positive effects as
well. Japanese direct investment in automobile
manufacture has raised the standards of quality
among American auto parts manufacturers that have
sold to Japanese transplants. The transplants have
also been largely responsible for demonstrating how
efficient, high quality Japanese auto assembly works
and, to some extent, transferring knowledge of how
to manage such enterprises. Japanese transplants in
autos have admirable records of training employees
and managers. Given our inclination to consume and
unwillingness to save, increased foreign investment
was inevitable. It is little wonder that it should come
from Japan, whose companies are richer and more
competitive than any others. As to differences in
Japanese affiliates’ behavior and investment pat-
terns, it is possible (though by no means universally
accepted) that these stem more from the inexperi-
ence of Japanese firms in investing abroad and
managing affiliates than from peculiarities of Japa-
nese business practice, and that in time their
behavior will come to resemble that of other
multinationals. On the other hand, it is also possible
that there are certain kinds of Japanese investment or
business practice that will not contribute to Ameri-
can well-being. Careful monitoring over the next
few years will be needed in order to determine how
to treat Japanese affiliates.

In the meantime, we are still faced with the choice
of including or excluding U.S. affiliates from
government programs like the Advanced Technol-
ogy Program. Private research consortia also receive
inquiries from foreign firms and their U.S. affiliates.
While such private organizations often restrict
membership based on a fro’s nationality, govern-
ment programs (except those whose mission is
national defense) often cannot. Nominally, all na-
tions that belong to the Organization for Economic
Cooperation and Development (OECD) subscribe to
the principle of national treatment, which stipulates
that foreign firms should be treated exactly the same
as domestic firms.54 In practice, most nations of the
OECD base decisions on participation in government-
sponsored competitiveness programs on other cri-
teria. One is mirror reciprocity, meaning that affili-
ates of foreign firms are given the same treatment in

the host country that the host country’s firms are
given in the foreign affiliates’ countries. Another is
performance standards. In Europe and the United
States, affiliates or subsidiaries of foreign parents
must meet certain standards, for example, establish-
ing manufacturing and R&D facilities in the country,
or adding a certain percentage of value domestically,
to be considered for participation. As of mid-1991,
both reciprocity and performance standards govern
participation in the Department of Commerce’s
Advanced Technology Program. The EC uses simi-
lar criteria, with respect to American firms at least,
to govern participation in the Framework Program.
(See ch. 5 for further discussion of the EC’s
Framework Program.)

The issue of how affiliates of foreign firms are
treated in the United States is assuming greater
importance as a competitiveness question, but at the
moment it is of less concern than what we do to
improve the competitiveness of American fins.
There is increasing agreement (far from unanimous)
among analysts that there are many things the
government could do to assist U.S. firms to become
more competitive, including many of the options
noted above, in the summary of policy options.

U.S. TRADE POLICY
Since World War II, the United States’ overriding

objective in trade policy has been to promote free
trade throughout the world, using the GATT system
and, to a lesser extent, bilateral negotiations. The
GATT system has reduced quantitative barriers to
trade (quotas and tariffs), and as a result is often
given credit for the increase in world trade.

For most of the postwar period, U.S. firms
prospered under this regime. To be sure, some
industries had problems, even in the 1960s when
most U.S. industry was at the technological forefront
of global competition. The textile and apparel
industries, for instance, relied heavily on unskilled
and semiskilled labor, and as a result faced competi-
tive pressure from low-wage countries quite early;
treaties limiting textile imports were signed in the
1950s. Television manufacturers came under pres-
sure from imports in the 1960s, as a result of both
high production costs and, toward the end of the
decade, superior technologies (solid state circuitry)
in Japanese products. Until the early 1980s, the
industries that had competitive trouble were re-
garded as outliers, which the United States could
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probably afford to lose as it shifted into high-
technology sectors. But in the 1980s these trade
troubles spread. The indisputable fact emerged that
American technology development and diffusion
was deficient in even the most high-technology
industries.

Now, it is difficult to find an American industry
that is in no competitive trouble at all, and there are
a few where only fast and drastic action can preserve
domestic manufacturing. Moreover, American firms
are significantly behind in an increasing number of
emerging technologies and industries. Trade in-
creasingly exposes U.S. companies to competition
from foreigners with superior technologies, deeper
pockets, better trained workers, and governments
determined to provide their indigenous firms with
advantages.

Some of these advantages are nationwide-e. g.,
frost-rate education, encouragement of household
savings, and tax breaks for R&D and capital
investment. Some governments, notably in Japan,
Korea, and Taiwan, have also targeted for support
specific industries, such as semiconductors and
computers, that seem to contribute disproportion-
ately to a nation’s wealth and economic develop-
ment. Developing such industries is often a race in
which the firms or nations that get ahead will likely
stay ahead for some time. A company with technical
advantages or greater market share can reap econo-
mies of scale or learning, which will let it capture
additional market share or finance more R&D than
its competitors, enabling it to pull still further ahead.

Governments have targeted critical industries
with both domestic policies and home market
protection. Domestic policies include R&D support,
special tax breaks, preferential financing, and toler-
ance or encouragement of cartel pricing in specific
industries. R&D programs can give firms a technical
advantage over competitors abroad or at home.
Special tax breaks or other financial support can help
domestic companies pay for their investments or
charge lower prices.

Trade protection has rarely if ever been successful
when used alone, but in combination with domestic
policies it can be a powerful tool. A protected home
market can enable domestic firms to catch up with
more advanced foreign companies without having to
compete with them for domestic customers. Profits
in a protected home market can bankroll forays into

export markets at low prices, R&D, and investment
in worker training and equipment. In the short term,
foreign producers could probably meet these low
prices; but in the long term, foreign firms not
similarly supported can lose market share and the
revenues to fund new investments. Of course,
protection can easily go astray, leading to an
industry ill-suited to international competition, but
when managed properly it can aid a nation’s
economic development.

Other countries’ domestic programs and market
protection have often delivered a one-two punch to
U.S. industries. For the most part, the U.S. Govern-
ment does not have comparable proactive programs
to promote its own industries. U.S. trade policy plays
out by noticing some of the advantages foreign firms
enjoy, and then trying after-the-fact to eliminate or
offset them, usually after substantial delay and often
incompletely. Important foreign market barriers
often persist for years, despite U.S. attempts to
eliminate them. While some advantages enjoyed by
foreign firms are recognized by U.S. dumping and
subsidies law, various problems prevent or limit
redress even in deserving cases. These problems
include the expense required to prepare a petition
and fight a legal case, the time it takes to conduct
investigations, ways by which foreign firms circum-
vent duty orders, the interpretation of the injury
requirement so as to inhibit timely relief, and the
law’s failure to recognize the impact of many
subsidies.

U.S. policy thus puts important industries at risk.
No matter how hard U.S. firms work, under current
conditions they might not be able to compete with
foreign industries backed by their governments.

Other aspects of U.S. policy are also ineffective in
promoting the competitiveness of U.S. industry.
While many foreign governments’ procurement
policies are attuned to fostering national industries,
U.S. procurement policy is not. The Commerce
Department’s export promotion programs, while
useful, are small and ineffective compared with
programs in other countries. Export financing by the
Export-Import Bank of the United States is some-
times less attractive than that offered by other
countries’ export financing agencies. Finally, U.S.
national security export controls unduly hinder
high-technology exports; while many controls truly
are necessary for national security, some are not.



.30 ● Competing Economies: America, Europe, and the Pacific Rim

EUROPE AND THE SINGLE
MARKET

The United States is not alone in facing questions
of what to do about lagging industries and technolo-
gies. The nations of the European Community,
individually and together, have a long record of
attempts to use industrial policy, and with few real
successes in past attempts, are launching a new
initiative. Known as the Single Market, or, after the
proposed date of its inception, Europe 1992, the
initiative is really a wide variety of new policies and
agreements broadly aimed at increasing European
unity, improving technology, and increasing com-
petitiveness.

Unity has been an elusive goal for Europe. The
first step was taken with the Treaty of Rome in 1957,
but progress toward true harmony was slow and
painful. In 1985, the Commission of the European
Communities (CEC) proposed a set of some 300
specific policy actions that would be needed to
eliminate barriers to movement of goods, services,
people, and capital throughout the 12 nations of the
EC.55 For several reasons, one of the most important
being determination to escape the economic stagna-
tion that had bedeviled Europe for more than a
decade, the CEC adopted the 1985 White Paper, and
progress toward implementing the 300 specific
resolutions began. Even though progress was imme-
diate and rapid, the history of past disappointments
led many American analysts to discount it for
several years. Now, however, it is obvious that the
EC will have some kind of single market in place at
least by the end of 1992, although there will likely
be some unfinished items still on the agenda.
Significant changes in European economic activity
are very possible. How significant? And what does
it mean for the United States?

Nearly everyone expects that removing sources of
commercial friction among the 12 EC nations—
impediments to movement of goods, people, serv-
ices, and capital-will mean faster growth in the
GNP of the European Community. The range of
estimates of the increase in growth is wide. The
closest thing to an official estimate of the EC is a
report done in 1988 (known as the Cecchini report),
which estimated gains at 4.3 to 6.4 percent of GDP
accruing over a 6-year period, or up to 1 percent
additional growth in GDP each year. Another 2.5
percent (over the 6 years) is possible if appropriate

accompanying macroeconomic policies are added,
according to this estimate. The Cecchini report has
been hailed as an impressive technical work, but its
growth estimates are also regarded as optimistic.56

In contrast, the gains in GDP from the elimination of
tariffs on industrial products among Common Mar-
ket countries in 1968 were on the order of 1 percent,
total.57

What this means for the United States, in the short
or long run, is murky. Additional growth, even if it
were substantially below the levels estimated by the
Cecchini report, would ordinarily mean increased
opportunities for U.S. firms to sell goods to and
produce goods in Europe. The former (increased
exports) would further the national interests of the
United States directly; the latter only indirectly, to
the extent of contributing a bit to the prosperity of
firms headquartered here. But the Cecchini report
also makes it clear that some of the added growth in
Europe is expected to come at the expense of imports
from outside the EC; the Cecchini growth forecasts
assume a reduction of imports from outside the EC
by 7.9 to 10.2 percent.58 Whether there will be
growth in Europe due to factors not anticipated by
the Cecchini team, and whether these increase the
possibilities for U.S. exports, is simply not clear.
Most of the fears that EC 1992 would be a “Fortress
Europe” have been put to rest, but there are a few
signs of increasing protectionism in Europe.

Two areas where Europe has taken specific steps
that limit imports are in automobile trade and
semiconductors. The former is not expected to have
any significant negative impact on American ex-
ports; most U.S. autos sold in Europe are manufac-
tured there already. The story is different for
Japanese producers. The other area, semiconductors,
could be more problematic for the United States. A
change in the rule of origin for semiconductors59 and
a stiff existing tariff on imported semiconductors
favor producing in Europe to exporting. This may
not have a detrimental effect on companies that
already own wafer fabrication plants there, or on the
large, rich Japanese producers, but smaller Ameri-
can producers without existing plants in Europe are
faced with the painful choice of losing European
markets or making expensive investments there.
Certainly, the change in the rule of origin makes it
more difficult for the United States to export
semiconductors to Europe.
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There are also developments, such as the liberali-
zation of European government procurement, that
could open new markets to non-EC firms, although
it is not likely that this will mean much in the way
of increased exports. Most of the explicit liberaliza-
tion of trade is intra-EC. In the short run, then, we
would expect few major changes in U.S .-EC trade as
a result of the single market.

But what about the long run? One of the aims of
EC 1992 is to make European firms more competi-
tive with American and Japanese fins. The single
market may contribute somewhat to that by enabling
European firms to achieve new economies of scale
in a market that will have about the same GNP as the
United States. Another contribution could come
from the Framework Program and EUREKA. These
two programs, the first an EC program and the
second a program with 19 members (all the EC
countries are members, as is the EC itself), fund
R&D intended to improve civilian industrial com-
petitiveness on an impressive scale, by U.S. stand-
ards. The third Framework Program (1990-94) is
funded at ECU 5.7 billion, and EUREKA projects
announced between 1985 and 1990 came to ECU 7.4
billion. At a rough estimate, public funding of
European cooperative research in both the Frame-
work and EUREKA programs comes to about $2
billion per year.60

The largest parts of the Framework Program,
ESPRIT and RACE, are aimed at microelectronics,
computer, and telecommunications technologies
(including services and software as well as hard-
ware). BRITE is a large program that funds R&D in
products and processes to improve basic manufac-
turing. Other programs address technology develop-
ment in many areas: medicine and health, energy,
advanced materials, biotechnology, agriculture, and
road transport efficiency and safety.

Both the Framework Program and EUREKA
projects encourage cross-border collaboration to
promote unity and exchange of scientific and
technological information in Europe, and the result-
ing enthusiasm for cross-border collaboration is due,
in no small part, to this encouragement. Whether this
increased international exchange and collaboration,
or the money spent on developing new technologies,
will contribute significantly to European competi-
tiveness is questionable. It is probably too soon to
judge most of the programs, but those that have been
going for awhile, and several past efforts at cross-

border collaboration in technology, have produced
few unambiguously successful results.

JAPAN
Japan is the economic phoenix of the postwar

period. Throughout the nearly five decades follow-
ing the war, its growth of GNP and productivity have
consistently been higher than in the rest of the
developed world. That it should be so was by no
means obvious in the frost decade after the end of the
war. Japan was desperately poor, short of most raw
materials, and faced labor strife. Now, one of the
biggest problems Japanese bureaucrats face is how
to contain the robust productive power of its premier
corporations enough to avoid exacerbating trade
disputes.

The Japanese Government has long used indus-
trial policy to push its economy toward more
high-value-added, knowledge-intensive industries
that use more highly skilled labor and fewer natural
resources. The primary tools are financial aid,
government sponsorship of price, investment, and
R&D cartels, and protection of the domestic market.
These policies were instrumental in improving
competitiveness in industries like steel, motor vehi-
cles, semiconductors, and computers.

A few caveats are in order. The impression is often
given that Japanese policies alone are responsible
for Japan’s economic success, and that the record of
success is unblemished. In fact, Japan’s policies
were creative and innovative but they would have
been much less effective in a society with less well
educated people that placed lower value on hard
work and ceaseless pursuit of improvement. Japan’s
culture, with its emphasis on achieving consensus,
and on the performance and interests of groups
rather than individuals, played a role, although the
prominence given to cultural explanations of Japan’s
success in the popular literature is often overdone.
There are also several examples of failure in
Japanese industrial policies. For instance, the long-
term goal of promoting an indigenous large civilian
air transport industry has remained elusive, and
MITI’s expectations have been scaled back consid-
erably.

There is widespread disagreement, at least among
American analysts, about the overall effect of
Japanese industrial policy on Japan’s national in-
come and standards of living. Japanese consumers
have long been able to live less well than American
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consumers on an equivalent amount of income, in
part because of policies that sheltered many indus-
tries from foreign competition. Some of those
policies, in turn, were made to foster industrial
development; the inference that Japanese consumers
pay for Japan’s industrial policies is quite correct.
But the tradeoff is not just between Japanese
industry and consumers; it is also a sacrifice of
short-run gratification in favor of enhanced pros-
pects for long-run growth. Even as Japanese stand-
ards of living and wages approach those of the
richest nations, there are few signs of impending
stagnation, and it is likely that faster growth of
Japanese living standards will continue, surpassing
ours.

That does not mean that Japanese policy remains
the same as always. The hand of the government in
directing industrial development is considerably less
heavy than it was during the high-growth period
(which ended in 1974, with the first oil shock).
Japan’s government has liberalized financial mar-
kets and consumer credit, reduced formal, quantita-
tive import barriers, liberalized foreign investment,
and reduced the number of cartels. Some have
interpreted this as proof that Japan’s economy is a
modem, capitalist, free-market one along the lines of
America, Canada, Germany, or Great Britain. Yet
Japan’s trade patterns remain peculiar by the stand-
ards of other developed countries; manufactured
imports are quite low, and a strong preference
remains for adding as much value as possible in
Japan. Japanese direct investment abroad is more
oriented to exports than the direct investment of
other developed nations, and it is an outlier among
developed nations in that foreign direct investment
plays a much smaller role in its own economy. Many
in America and Japan argue that all this is simply
because foreign exporters or investors are not
diligent enough; their products are inferior or their
knowledge of Japanese business practice is weak.
Some of that is true, but it is not the whole story.

Japan’s Government is still actively involved in
creating an advantageous environment for Japanese
business. The computer industry was targeted for
development nearly three decades ago, and within
the past 5 years has come of age; many Japanese
computers from mainframes to laptops are now as
good as or better than American models. That payoff
is the result of three decades of company diligence
and experimentation, combined with tax incentives
(general and specific), R&D funding in strategic

areas, subsidized leasing, and market protection.61

Policies changed over time, in response to different
industry needs, and even now, with competitive and
technological advantage increasingly weighted on
the side of the Japanese computer makers, policies
to support specific segments continue. One such area
is supercomputers, where Japanese Government
support has continued through the 1980s and into the
1990s. Some support comes in the form of funding
for research consortia. From 1981 to 1989, the
Japanese Government spent 18.2 billion yen (about
$121 million) on the High Speed Computing System
for Scientific and Technological Uses Project, aimed
at producing a machine with a speed of 10 Gigaflops.
NTT, the Japanese telephone company, also sup-
ports supercomputer technology development in its
own supercomputer project, and several public and
private projects are exploring parallel and massively
parallel processing.

Another important element of the strategy is
procurement. Until very recently, American super-
computers were superior to Japanese supercomput-
ers, yet while U.S. machines only were bought and
installed in America and Europe, they were a small
share of Japanese purchases. In 1987, for example,
Cray and Control Data, American supercomputer
makers, accounted for 73 percent of installed super-
computers in the world; Japanese companies for 27
percent, which consisted entirely of sales within
Japan. Moreover, the Japanese companies Fujitsu,
NEC, and Hitachi accounted for 87 percent of all
Japanese installations, and Cray for only 13 percent.
In part, that could be attributed to the Japanese
preference for buying goods from and doing busi-
ness with other members of keiretsu, but American
supercomputers had a far more difficult time in the
Japanese public sector than in the private sector. A
few Japanese private companies bought Cray ma-
chines because they were better and faster, and
buying an inferior Japanese machine would have
been a real handicap; in the public sector, however,
procurement was almost exclusively of Japanese
machines. The Japanese Government apparently
was determined to provide Japanese companies with
a secure market while they worked hard to catchup
to or surpass Cray’s technology.

There are many who regard such practices as
unfair or underhanded. In fact, they are logical,
reasonable things for governments to do; Japan is
hardly alone among industrialized countries in using
the power of public procurement to foster domestic
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business and competitiveness. The story is not told
for the purpose of castigating Japanese policy, but to
illustrate that policies designed to create competitive
advantages for Japanese firms (and compensate for
the advantages of foreign fins) are not relegated to
Japanese history. MITI, and other Japanese Govern-
ment agencies that are genkyoku (sections of the
bureaucracy with primary responsibility for devel-
oping and supervising policies for an industry), may
have less ability to manipulate industries and the
economy than they once had, but they still wield
considerable power.

Is Japan at a crossroads? Legions of writers have
said so; one of the most popular themes of current
writing on competitiveness is how much and how
fast Japan is changing. In a sense, Japan has never
stopped changing; policies that supported a particu-
lar industry or activity were shifting in the 1950s and
1960s as well as the 1980s. But the implicit corollary
to the ‘‘Japan is changing”- genre is also that it is
becoming more like us in ways that will make its
industrial performance more like ours. At best, this
is unproven; more likely it is a delusion. Japan’s
government and private sector are still working,
independently and together, to improve the competi-
tive performance and market share of Japanese
companies in a wide range of industries. They will
probably succeed.

INDUSTRIAL POLICIES IN
TAIWAN AND KOREA

Like Japan, Korea and Taiwan have used indus-
trial policies to encourage the development of
high-technology, high-wage industries. They, too,
have been successful. Their successes indicate that
industrial policies can contribute to industrial com-
petitiveness under differing circumstances--in other
words, that Japan’s industrial policies were not mere
adjuncts to a culture that provides hothouse condi-
tions for business.

The Republic of Korea and the Republic of China
(referred to throughout this chapter as Korea and
Taiwan) have advanced remarkably fast, in compari-
son to developed and developing nations, and
especially compared to what most observers ex-
pected. In 1965, Taiwan was the world’s 28th largest
exporter of manufactured goods; in 1986, it was
10th. Korea moved up from 33rd to 13th. In 1989,
Taiwan and Korea were, respectively, the fourth and
fifth largest suppliers of manufactured goods to the

U.S. market. Both nations are still poor compared
with the developed world—their combined GDP is
1.5 percent of the free world’s GDP—but they have
done remarkably well nonetheless at moving from
manufacture of light industrial products requiring
large contributions from low-wage labor to compete,
to high-technology industries like computers and
semiconductors. Taiwan is the world’s 10th largest
producer of machine tools, with particular strength
in low-end numerically controlled machines; Korea
is the first developing country since Japan to make
a strong debut in world automobile manufacture.

Korean and Taiwanese industrial policies share
many similarities, but there are important differ-
ences as well. They are similar in that they rely on
long-term planning--overall visions of the direc-
tions of economic growth and development—and
use industrial targeting in addition to broader
measures to encourage industrial activity generally.
They educate their people superbly and share a
cultural commitment to hard work. Finally, they
both forced their companies to compete with the
most proficient of world competitors, using compe-
tition abroad to provide the impetus for cost
reduction and productivity improvement, while
shielding them from competition at home. In Korea
in particular, the protected home market was also
used to make firms compete more effectively; the
ability of firms to import needed inputs and machin-
ery depended on their export performance.

The differences are also interesting. The Tai-
wanese market has long been more open than
Korea’s and the industrial structure much less
concentrated. Taiwanese firms have performed well
across a broader range of industries than Korean
fins, reflecting the choice of market niches that rely
on standardized technologies that can be purchased
and used effectively by small fins. Korea has
organized production into large, conglomerate firms
that have very few competitors at home and have
performed well in many sectors where the econo-
mies of scale that large firms can gain are advan-
tages, such as motor vehicles, consumer electronics,
semiconductors.

Both countries have had setbacks. Some attempts
to develop industries or rationalize production
failed, as was the case in Japan. But Japan’s success
has also made the world a more difficult place for
Taiwan and Korea; developed countries, afraid of
what could happen to their own industries if
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“another Japan” appeared, have been much less
tolerant of Korean and Taiwanese policies like
controlling currency values, protecting their own
markets, and loose protection of intellectual prop-
erty than was true for Japan. Both countries have, in
response to increasing pressure from the United
States and other trading partners, liberalized controls
over their markets and currencies, and permitted
more imports. Their own success has made it more
difficult for them to pursue the policies responsible
for success. Whether they can continue to develop,
and raise their living standards above levels that are
still only at the high end of poverty by the standards
of developed nations, will probably depend as much
on the performance of American and European
economies as on their own. If America and the EC
are successful in getting their own manufacturing
back on track, by whatever standards they adopt, the
world will be a more amenable place for developing
countries, including Korea and Taiwan. If, on the
other hand, American and European manufacturing
continue to lose competitiveness, and only Japan
gains, things could be different. Japan’s role in
promoting world development is now larger than
America’s, but would Japan be able to compensate
for the retaliatory and self-protective policies likely
to grow if American and European industries
continue to lose competitiveness? It is possible, but
perhaps unlikely; Japan, too, is concerned about the
economic success of her neighbors, and continues to
pursue industrial policies of her own in response to
the challenge of these newly industrializing coun-
tries.

GOVERNMENT SUPPORT OF
LARGE COMMERCIAL AIRCRAFT

More than most other civilian industries, the large
commercial aircraft industry owes its existence to
government policies in whatever countries it exists.
The U.S. aircraft industry62 is the largest in the
world, and is the largest single trade-surplus cate-
gory in America’s international accounts; in 1990,
the United States ran a $13 billion surplus in
commercial transport aircraft and parts.63 This was
not always so. For a few years in the early part of this
century, European producers were more advanced
technologically; without substantial support from
the government, the U.S. aircraft industry might not
have gotten off the ground. Today, government
support is second to corporate strategy as a determi-
nant of the strength of the industry in the United

States, and it is an extremely important contributor
to the European aircraft consortium, Airbus Indus-
trie. Although support for aircraft is regarded by
some as one of the more prominent failures of
Japanese industrial policy, the Japanese are hardly
out of the race yet, and government supports are an
important reason. Government is a major player, but
its role varies widely in America, Europe, and Japan.

In the United States, most of the government
support for the aircraft industry has been indirect, a
byproduct of defense programs. Though their contri-
butions have decreased considerably, military R&D
and contracts for production of military aircraft are
the largest government contributions to aircraft
industry competitiveness. To be sure, civilian indus-
trial breakthroughs have also given DoD programs
many boosts as well; the contributions of military
and civilian developments to modern jet engines, for
example, are tough to disentangle. Also, military
business does not always follow the business cycle,
giving aircraft and engine companies some ability to
maintain expensive R&D programs and staffs
through economic downturns to which this industry
like so many other durable goods industries, is
particularly vulnerable in recessions. On the other
hand, on the occasions when government spending
on defense aircraft and NASA programs declines
during an economic recession, the damage to the
industry is substantial.

The U.S. Government also has contributed to the
civilian aircraft industry through nonmilitary pro-
grams. NASA is spending $800 million in fiscal year
1991 on R&D that can contribute to the civilian
aircraft industry. Still, there are problems; NASA’s
programs are not designed to contribute most
effectively to competitiveness, but instead serve a
range of other purposes—understanding of basic
scientific principles of aerodynamics and materials,
and the like. As a result, the programs make a smaller
contribution to competitiveness than they could,
dollar for dollar, if they were designed to improve
competitiveness. Finally, military programs have
become much more burdensome, and less of a
contribution to civilian industrial needs, in the last
decade. Intricate and intrusive DoD procurement
rules, and changes in the funding of R&D, have
shifted more of the burden of developing technolo-
gies for civilian aircraft to the companies’ own
coffers, and diminish the usefulness of military
contracts. 64 At the same time, military purchases are
declining sharply.
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Whether government policies designed to serve
other purposes could have similar beneficial effects
on other industries is quite doubtful, and reliance on
serendipitous externalities is not likely to be the
salvation of American manufacturing. The aircraft
industry is a special case in several ways. Its
formidable development and R&D costs, capital
intensity, strong scale economies, and heavy reli-
ance on accumulated experience of integrating
production of millions of components make it
different from most other industries. Electronics
industries share some of these attributes (high
development and R&D costs, capital intensity, and
in some sectors, scale economies that also make it
hard for more than a very few producers to make a
profit), but differs in other respects (the half-life of
commercial technology is generally far shorter in
electronics than in aircraft, for example). Several
decades ago, the government employed policies
similar to ones that it uses now in the aircraft
industry to jump-start a U.S. semiconductor indus-
try, and with similar results for U.S. competitive-
ness.

The governments of some European countries and
Japan are less willing than the U.S. Government to
leave competitive outcomes to chance in the aircraft
industry. France, Germany, Great Britain, and Spain
have contributed billions of dollars over more than
two decades to Airbus Industrie, a consortium of
four companies (Aerospatiale, Deutsche Airbus,
British Aerospace, and CASA), to enable them to
produce large commercial air transports that would
compete directly with the products of Boeing and
McDonnell Douglas. Support for Airbus is hard to
pin down, since the company itself keeps no records
on the amounts contributed by the governments, but
the low-cost loans given to the consortium members
over the years have enabled the companies to
overcome the substantial barriers posed by high
development and capital equipment costs and long,
uncertain payback periods. While the investments
made in Airbus have, according to the best esti-
mates, not been repaid and may never be fully
recompensed, there are benefits: increased competi-
tion, which forced Boeing and McDonnell Douglas
to lower prices; the direct benefits of high-wage jobs
and increased exports; and, indirect benefits consist-
ing primarily of spinoffs of technology. Considering
these benefits, so far the four European governments
seem to believe the investment in Airbus is worth
what it costs. Whether such a belief would stand up

to the rigors of a standard economic benefit-cost
analysis is much less certain.

Japan’s Government has supported its aircraft
industry for more than three decades. The industry
was targeted for special support and development in
MITI’s planning documents since the 1970s, yet
Japan has never achieved MITI’s original goal for
the industry: to become an independent producer of
large commercial jet transports. For this reason, the
aircraft industry is often used as an example of a
failure of Japanese industrial policy, and occasion-
ally as an example of the eventual fate of all attempts
at industrial policy. Closer examination reveals that
neither the policies nor the industry are such failures
as some of the more deprecatory analyses indicate.
In 1989, Japanese companies produced commercial
aircraft-related products worth $1.2 billion,65 and
exported half of it. Japanese companies have be-
come major partners in new jet engine production,
and continue to progress in other segments of the
business. Their accomplishments owe much to
Japanese industrial policies; the fact that the aircraft
industry has not moved ahead as much or as fast as
many other targeted industries is not an indictment
of those policies. Instead, the aircraft industry
illustrates the limitations of industrial policy in the
face of formidable obstacles, including Japan’s
unique constitutional limitations over much of the
postwar period on the production or development of
military aircraft.

1 We cannot be more precise than merchandise trade; figures for
U.S. share of world manufactured exports and imports are not available.
However, the majority of merchandise trade is in manufactured
products.

2 The World Bank World Tables: 1989-90 Edition (Baltimore,
MD: The Johns Hopkins University Press, 1990).

3 1982-84 dollars.

4 Real weekly wages have not fallen as much as real hourly wages,
because hours worked per week have increased.

5 U. S. Department of Labor, Bureau of Labor Statistics, “Compara-
tive Real Gross Domestic Product, Real GDP Per Capita, and Real GDP
Per Employed Person, Fourteen Countries, 1950-1989,” unpublished
data, p. 8.

6 The World Bank, World Tables, op. cit., pp. 8-9 and pp. 328-329.
Figures are in 1980 U.S. dollar terms.

7 Robert Heilbroner, “A’ Tune-Up For the Market,” The New York
Times Magazine, Sept. 24, 1989, p. 61.

8 Ibid., p. 75.

9 This is OTA’s conclusion based on studies of Korean, Tai-
wanese, and Japanese industrial policies of the postwar period (see chs.
6 and 7). Many analysts disagree that these nations’ industrial policies
were either effective or significantly responsible for their economic
success. On the anti-industrial policy side, see, e.g., Gary Saxonhouse,
“What Is All This About ‘Industrial Targeting’ in Japan?” The World
Economy, vol. 6, No. 3, 1987, pp. 253-273; Philip Tresize, “Industrial



36 ● Competing Economies: America, Europe, and the Pacific Rim

Policy Is Not the Major Reason for Japan’s Success,” The Brookings
Review 2, spring 1983, pp. 13-18; Richard Samuels, The Business of the
Japanese State: Energy Markets in Comparative and Historical
Perspective (Ithaca, NY: Cornell University Press, 1987). Among those
who think that Japan’s industrial policy had an important effect on its
growth see Ira Magaziner and Thomas Hout Japanese Industrial Policy
(London: Policy Studies Institute, 1980); Chalmers Johnson MITI and
the Japanese Miracle: The Growth of Industrial Policy, 1925-1975
(Stanford, CA: Stanford University Press, 1982); John Zysman
Governments, Markets, and Growth: Financial Systems and the Politics
of Industrial Change (Ithaca, NY: Cornell University Press, 1983); M.
Aoki, Information, Incentives, and Bargaining in the Japanese Economy
(Cambridge: Cambridge University Press 1988); R. Lawless and T.
Shaheen “Airplanes and Airports: The Subtle Skill of Japanese
Protectionism” SAIS Review, fall 1987, pp. 101-120; K. Yamamura,
“Caveat Emptor: The Industrial Policy of Japan” in P. Krugman
Strategic Trade Policy and the New International Economics (Cam-
bridge, MA: The MIT Press, 1986).

10 For instance, Japan recently signed a voluntary restraint
agreement (VRA) with Korea, under which Korean exporters of apparel
agreed to restrain their exports to Japan. See "Japan South Korea Work
Out Knotty Knitwear Dispute,” Japan Economic Journal, Feb. 11,
1988.

11 Daniel I. Okimoto, Between MITI and the Market: Japanese
Industrial Policy for High Technology (Stanford, CA: Stanford Univer-
sity Press, 1989), p. 47.

12 Ibid., pp. 38-48.

13 Ibid., p. 49.

14 Guy Routh, The Origin of Economic Ideas, 2nd ed. (Dobbs
Ferry, NY: Sheridan House, 1989), passim.

15 For a more complete discussion of the role of capital costs on
industrial performance, see ch. 2 of this report and U.S. Office of
Technology Assessment, Making Things Better: Competing in Manu-
facturing, OTA-ITE-443 (Washington, DC: U.S. Government Printing
Office, February 1990), ch. 4 passim.

16 An eloquent explanation of how these strategies worked is in
Robert Wade, Governing the Market: Economic Theory and the Role of
Government in East Asian Industrialization (Princeton NJ: Princeton
University Press, 1990).

17 Ryutaro Komiya, Masahiro Okuno, and Kotaro Suzumura
Industrial Policy of Japan (Tokyo: Academic Press, 1988), p. 7.

18 See ch. 6 for more discussion of Japanese industrial policies.

19 The Framework Program is a set of EC-funded R&D programs.
EUREKA is a publicly coordinated and supported R&D effort of 19
European countries, including the 12 members of the EC. See ch. 5 for
discussion of the single market the Framework Program, and EUREKA.

20 Except where noted, this is the definition of industrial policy
used in this study.

21 See ch. 8 and vol. II for additional discussion of the aircraft
manufacturing industry in the United States, Europe, and Japan.

22 Including salaries of employees, R&D, and construction of
facilities.

23 Unpublished budget figures, NASA.

24 Marie Anchordoguy, “The Nature and Effectiveness of Japan’s
postwar Industrial Policy,’ ‘ contractor report for the Office of Technol-
ogy Assessment February 1990.

25 The World Bank World Tables (Washington DC: The World
Bank 1989).

26 Kenneth Flamm, “Policy and Politics in the Intcrnational
Semiconductor Industry,” Paper Presented to the SEMI ISS Seminar,
Newport Beach, CA, Jan. 16, 1989.

27 Material about the STA in this paragraph is drawn from Flamm,
ibid.

28 This refers to both the formal STA and the side letter that
specified that foreign shares of Japan’s semiconductor market should
grow.

29 The following account is drawn from Thomas Howell, Brent
Bartlett, and Warren Davis, Semiconductors and Government Industrial
Policy in the 1990s (Washington, DC: Dewey Ballantine, draft in
progress), pp. 126-139.

30 There is some conflict on this point. MITI maintains that the
foreign share is over 17 percent, while the U.S. Government and industry
estimate the foreign share to be between 13 and 14 percent. The
difference is that MITI counts (while U.S. Government and industry do
not): 1) captive sales-i.e., in-house sales of a chip of a type that is not
offered for sale to outsiders and 2) private label sales of a chip made by
a Japanese firm with a U.S. firm’s label.

31 Keiretsu are groups of Japanese companies that do much of their
business within the group and hold significant amounts of each other’s
stock, See ch. 6 for additional discussion.

32 Edward J. Lincoln, Japan’s Unequal Trade (Washington, DC:
The Brookings Institution, 1990), pp. 62-67.

33 Budget of the United States: Fiscal Year1992, Part Two, p. 47.

34 U.S. Department of Commerce, Technology Administration 
Emerging Technologies: A Survey of Technical and Economic Opportu-
nities (Washington DC: 1990); and Council on Competitiveness,
Gaining New Ground (Washington, DC: 1991)

35 Not to be confused with two other groups with similar names:
the non-statutory Council on Competitiveness in the office of Vice
President Quayle, which is concerned with the effects of Federal
regulation and a private Council on Competitiveness, composed of chief
executive offices from industry, academia, and labor.

36 These bills include S. 121, as reported by the Senate Committee
on Governmental Affairs in the 98th Congress; S. 1365 in the 99th
Congress; H.R. 1338 and H.R. 2135 in the 100th Congress; and H.R.
1274 in the 101st Congress.

37 S. 1978 in the 101st Congress; S. 1233, as reported by the Senate
Committee on Governmental Affairs in the 1OOth Congress.

38 Robert N. McCauley and Steven A. Zimmer, “Explaining
International Differences in Capital Costs,” Federal Reserve Bank of
New York Quarterly Review, summer 1989, pp. 7-28. See also OTA,
Making Things Better, op. cit., ch. 3.

39 OTA, Making Things Better, op. cit., p. 58.

40 19 U.S.C. 2411-2420.

41 19 U.S.C. 2251-2254.

42 U.S. Trade and Development Program, 1990 Annual Report,
pp. 27,29,55-61.

43 50 U.S.C. App. 2401-2420. This Act’s authorization lapsed as
of Oct. 1, 1990, but President Bush continued its provisions in force by
invoking the International Emergency Economic Powers Act 50 U.S.C.
1702. See Executive Order 12730-Continuation of Export Control
Regulations, Sept. 30, 1990.

44 This option is termed strategic technology policy and described
in detail in OTA Making Things Better, op. cit., pp. 71-88.

45 S. 1233 in the 100th Congress; H.R. 3838 and S. 1978 in the
10lst Congress.

46 S. 1191 in the 10lst Congress.

47 Council on Competitiveness, Gaining New Ground, op. cit.

48 National Advisory Committee on Semiconductors, Toward a
National Semiconductor Strategy, Second Annual Report (Arlington,
VA: 1991), p. 15.

49 John W. Rutter, “Direct Investment Update: Trends in Interna-
tional Direct Investment” U.S. Department of Commerce, International
T r a d e  A dministration September 1989. The stock of investment given
here is the position of foreign direct investors, or the value of the foreign



Chapter 1Summary and Findings ● 37

investors’ equity in and loans to offshore affiliates. For the United States,
a foreign direct investor is one that owns or controls at least 10 percent
of a company’s voting stock (or an equivalent amount in an unincorpo-
rated enterprise).

50 1988 is the latest year for which data are available.

51 The latest figures are, unfortunately, for 1982; that year, foreign
affiliates of U.S. parent companies accounted for less than 9 percent of
the companies’ total R&D.

52 In the late 1970s, manufacturing affiliates of foreign parents had
much higher investment in plant and equipment as a percent of sales,
than U.S. manufacturers; by the early 1980s, most of the difference had
disappeared. U.S. affiliates of foreign multinationals also pay slightly
higher compensation than American companies on average, but that is
due to relatively heavy concentration of investment in high-wage
industries, like banking, and not to higher wages in comparable
establishments.

53 In the past, the trade surplus generated by U.S. direct investment
abroad was also substantial, but it has dwindled. In 1988, U.S. parent
companies were associated with a merchandise trade surplus of only
about $8 billion.

54 It is important to remember what makes a firm “foreign.”
Obviously, any wholly owned subsidiary of a foreign firm qualifies. In
the United States, a firm is counted as an affiliate of a foreign parent if
one foreign parent company controls 10 percent or more of its voting
stock, or an equivalent stake in an unincorporated enterprise.

55 The 12 members are Belgium, Denmark France, Germany,
Greece, Ireland, Italy, Luxembourg, The Netherlands, Portugal, Spain,
and the United Kingdom.

56 See, for example, Merton J. Peck, “Industrial Organization and
the Gains from Europe 1992,” Vittorio Grilli, “Financial Markets and
1992,” Richard N. Cooper, “Europe Without Borders,” and Rudiger
Dombusch, “Europe 1992: Macroeconomic Implications, ” all in
William C. Brainard and George L. Perry (eds.), Brookings Papers on
Economic Activity 2 (Washington, DC: The Brookings Institution,
1989), pp. 277-381 passim. Peck for example, says, “It is important to
emphasize this overoptimism, given the significance of the report both
as a work of economic advocacy and as an impressive scientific study.”
Peck p. 278.

57 Peck, ibid., p. 277.

58 Dombusch, op. cit., p. 353.

59 While it is not a statutory requirement, most nations distinguish
foreign from domestic goods by a rule of origin that states that the good

comes from the nation where the last substantial transformation is made.
The EC used this rule for semiconductors for many years, but recently
changed it to state that semiconductors originated where the most
substantial transformation which the EC defines as diffusion, is made.

60 The ECU 5.7 billion for the Framework Program is all public
money; it is generally matched by the projects’ participants, except for
certain nonprofit organizations such as universities, which can receive
up to 100 percent of project costs from the European Community.
EUREKA is primarily funded by the private sector; less than 10 percent
of its funding is public money according to the U.S. International Trade
Commission. A rough calculation assuming that 10 percent of
EUREKA costs are public and that both programs spend about the same
amount of money each year, yields annual public funding of cooperative
research amounting to ECU 1.6 billion, or about $1.9 billion. Source of
funding numbers is U.S. International Trade Commission, 1992: The
Effects of Greater Economic Integration Within the European Commu-
nity on the United States: Second Followup Report, USITC Pub. No
332-267 (Washington, DC: September 1990), pp. 16-6 and 16-10.

61 See, for example, Marie Anchordoguy, “Japanese Policies for
the Supercomputer Industry,” contract report for the Office of
Technology Assessment, February 1991; Marie Anchordoguy, Comput-
ers, inc.: Japan’s Challenge to IBM) (Cambridge, MA: Council on East
Asian Studies, Harvard University, 1989); and Kenneth Flamm,
Targeting the Computer: Government Support and International
Competition (Washington DC: The Brookings Institution, 1987).

62 Throughout this assessment, the large commercial aircraft
industry will be referred to as the aircraft industry. Only when specified
does the term refer to all segments, including military aircraft.

63 This is unusually high; in 1990, a strike at British Aerospace
delayed deliveries of some Airbus aircraft purchased by U.S. airlines.
Aerospace Industries Association, "1990 Year-End Review and Forecast—
An Analysis,” addendum to Aerospace Facts and Figures 90-91
(Washington, DC: 1990).

64 This should not be read as an unqualifled indictment of military
procurement and R&D contracts. The changes over the past decade were
made for understandable reasons--i.e., avoiding fraud and reducing
costs-and this study did not look into how the changes have performed
in doing what they were designed to do. For further information on that
topic, see U.S. Congress, Office of Technology Assessment, Holding
The Edge: Maintaining the Defense Technology Base, OTA-ISC-420
(Washington DC: U.S. Government Printing Office, April 1989).

65 The conversion rate is Y130 to $1.


