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CHAPTER 1

Part B: Extended Summary

Part B of chapter 1 expands upon, without
repeating, the findings in the Summary. In par-
ticular, the sections below highlight the role of
technology as a force on competitiveness in
consumer electronics, semiconductors, and
computers, along with factors such as capital
for investment in research and expanded pro-
duction capacity, human resources and their
development, and industrial and trade policies
both here and abroad.

The several meanings that can be assigned
to the rather amorphous concept “international

competitiveness’ are discussed in detail in
chapter 5. The viewpoint adopted below is first
that of the manufacturer, Private companies
design, develop, produce, and market goods
which may have more or less success in the
marketplace, more or less positive impact on
a nation’s competitive position. Later the view
switches to that of governments and their pol-
icies, which act on competitiveness directly
and indirectly—by influencing business activ-
ities, supporting education, subsidizing ex-
ports, through the climate for capital formation
and economic growth.

Technology

Chapter 3 covers electronics technology in
some detail (also see the Glossary, app. A, for
explanations of technical terms). Here the in-
teractions between technical capabilities and
market success are explored,

Consumer Electronics

In consumer electronic products such as col-
or TVs, both product and process technologies
are well-understood and widely diffused. Prod-
uct differentiation strategies are more impor-
tant than technical differences; component
television, stereo sound, and digital chassis
designs illustrate the frontiers of this now large-
ly routine field. Japan’s consumer electronics
manufacturers have benefited from the econo-
mies of higher production volumes and per-
haps from more extensive automation, but both
product and process technologies in consumer
electronics tend to be standardized, technical
change to be incremental. Companies any-
where in the industrialized world have access
to much the same pool of knowledge—the ex-
ceptions being newer product families like
video cassette recorders (VCRs). Color TVs
with similar product features are made not
only in Western Europe, the United States, and

Japan, but in developing countries like Taiwan
and South Korea, Manufacturing technologies
are similar wherever TVs are built, with labor-
intensive operations carried out in low-wage
developing countries by European and Jap-
anese firms, as well as American. The result
is a competitive environment in which Ameri-
can firms have few unique advantages,

Differences in both product and process tech-
nologies for televisions were greater during the
late 1960’s and early 1970’s when Japanese
firms were beginning to invade the U.S. mar-
ket, Then, firms in Japan moved more quickly
than their American counterparts toward solid-
state chassis designs. By using transistors and
integrated circuits (ICs), they were able to im-
prove the reliability of their products, and more
easily automate portions of the production
process. Automation helped compensate for
component costs that at the time were higher
for transistorized designs than for those rely-
ing on vacuum tubes. Reliability was particu-
larly important to Japanese firms because they
did not have service organizations or dealer
networks within the United States. To increase
their market shares, they needed to sell through
retail outlets such as discount chains. To

23
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Color TV Imports Into the United States

Number of color TVs imported
by origin (thousands)

Imports from all sources
as a percentage of

Year Japan Taiwan Korea Total a U.S. consumption

1967 . . . . . . . . . . . . 315 — — 318 6.70/o

1969 . . . . . . . . . . . . 879 22 — 912 15.7

1971 . . . . . . . . . . . . 1,191 85 – 1,281 18.9

1973 . . . . . . . . . . . . 1,059 325 2 1,399 15.8

1975 . . . . . . . . . . . . 1,044 143 22 1,215 17.9

1977 . . . . . . . . . . . . 1,975 318 92 2,476 27.0

1979 . . . . . . . . . . . . 513 368 314 1,369 13.6

1981 . . . . . . . . . . . . 727 514 393 1,946 15.6
alnClu&~ ,~POfl~ from Countries not listed indivldualb

SOURCES 1987, 198f)-Te/ewis/on  Receivers and Cer?ain Parts  Thereof (Washington, D C U S Tariff  Commission Publica
tion 438, November 1971), p. A%2.

1971, 1973—Te/evision  Receivers, Co/or and Monochrome, Assembled or Not Assembled, Fin/shed  or #of Fin/shed,
and Subassemblies Thereof WVashington,  D C. U S International Trade Commission Publication 808, March 1977),
pp. A-XI, A-99

1975-79—Co/or Te/ev/sion  Receivers and Subassemblies Thereof (Washington. D C U S International Trade Corn.
miss!on  Publication 1088, May 1980), p D-8.

f980—Te/evision  Receiwrru  Sets From Jaoan  (Washington,  D.C U S International Trade Commission Publ!catlon
1153, June 1981), p H2{

198f-information from Department of Commerce

achieve credibility, they had to supply TVs that
did not need frequent service. Japan’s con-
sumer electronics manufacturers succeeded in
this far from riskless strategy.

If technology is now a secondary factor for
TVs, in more recently introduced product fam-
ilies—not only VCRs, but video disk players,
home computers, and related applications of
electronic technologies to consumer goods—
designs are evolving at a faster pace. Japanese
entrants spent many years and a great deal of
money on engineering development of VCRs—
Matsushita even reached production in 1973
with a design that was shortly thereafter judged
not to be good enough—before achieving com-
mercially viable products. But otherwise, com-
petition in consumer electronics is largely a
matter of prices and marketing, brand loyalties
and customer perceptions. While Japanese ex-
porters have established themselves firmly in
American markets for TVs and audio products,
individual companies have suffered frequent
reverses in consumer goods ranging from
stereo receivers to CB radios and pocket cal-
culators, where markets have been unpredict-
able and competition always stiff.

Semiconductors

Microelectronic devices, in contrast, are in-
termediate products sold in accordance with
detailed technical specifications to sophisti-
cated customers who design them into final
products ranging from TVs and electronic
games to missile guidance systems and power-
ful computers. To be successful, semiconduc-
tor firms must not only meet the current re-
quirements of such customers but do a good
job of anticipating their future needs.

Technological Factors in Competition

As explained in chapter 3, the interdepend-
ence of product and process technologies in
leading-edge microelectronic devices—very
large-scale ICs–is unusual even for a high-tech-
nology industry. Circuit designers must under-
stand the nature and capabilities of the fabrica-
tion process—including proprietary details—
to optimize the performance of a chip. Product
and process technologies advance together,
with process capability a restriction on devices
that can be fabricated with acceptable yields
(the fraction of circuits that function). The in-
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Japan’s Production and Exports
of Video Cassette Recorders (VCRs)
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SOURCE “VTR Product Ion Demand,” Japan Report, Joint Publications Research
Service JPRS Lll 1100, Jan 28, 1983, p 35

tractions go in both directions. Clever circuit
design can compensate for some kinds of proc-
ess limitations. Among the examples are simply
doing more with fewer transistors or other cir-
cuit elements and incorporating on-chip testing
and redundancy. Some American firms added
redundant circuit elements to their 64K RAM
(random access memory) designs, a step which
may pay dividends in the future as they move
to still higher levels of integration,

Competition in standardized products like
RAMs depends on both price and technology–
chapter 5. When 64K RAMs were first intro-
duced, they sold in sample quantities for about
$100 each. From this level in early 1980, prices
fell to $10 to $15 by the end of that year. After
another year, 64K RAMs could be purchased
for $5 or less. These rapid price declines, typi-

.——-—— ——.—

cal of the semiconductor industry, are driven
by intense competition to improve process
yields, reduce manufacturing costs, and cut
prices to build market share. As the prices of
64K RAMs dropped, prices also fell for the pre-
vious-generation 16K devices, which by 1982
sold for about $1 each. Similar patterns will be
followed as 256K RAMs, in pilot production
in both Japan and the United States during
1983, take over from 64K chips.

Despite the intense price competition in
these commodity-like circuits, product technol-
ogy continues to play a role. Not only is a good
circuit design essential for high yields and low
costs, but a high-performance RAM can com-
mand a greater price. While the most common
varieties of 64K RAMs have access times (the
average time to retrieve the contents of a mem-
ory cell) in the range of 200 nanoseconds [200
x 10–’ seconds), otherwise comparable cir-
cuits with lower access times sell for more;
during 1982, 64K RAMs with access times of
150 nanoseconds brought prices a dollar or
so above those for 200 nanosecond circuits.
Nonetheless, RAMs—and most other memory
chips —are in essence standardized items. As
for consumer products like TVs, progress is in-
cremental and predictable, at least at present—
although the pace is much swifter.

If process technology is vital for RAMs, prod-
uct technology—i.e., circuit design—carries
greater weight in competition involving other
varieties of ICs. Foreign firms have been less
successful in microprocessor families and the
arrays of support chips designed to be used
with the processors themselves, as well as some
types of linear circuits, logic families, semicus-
tom chips, interface circuits, and the many
other varieties of specialized microelectronic
products, In contrast to memory chips—in
essence “brute force” devices—circuits that im-
plement logic depend more heavily on creative
engineering design, on anticipating user needs,
and on recognizing new opportunities made
possible by developments in either process or
device technology, A well-designed micro-
processor—one with an architecture that takes
maximal advantage of the circuit elements it
employs, with an instruction set that pro-
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U.S. Semiconductor Sales by Type
Linear

Standard Iog ic
fami l ies

Linear 1975

1980

Standard
ogle fami l ies

ICs Microprocessors /
m i c r o c o m p u t e r s

SOURCE 1975–E/ectronlcs, Jan 8, 1976, pp. 92, 93
1980 -E/ectronlcs, Jan 13, 1982, pp. 124, 125.
1966 -E/ecfron/cs,  Jan 13, 1983, pp. 128, 129; Mar. 10, 1983, p. 8

gramers find easy to use, a convenient bus
structure and input/output ports—could be a
commercial success even if developed by a
company with only mediocre process technol-
ogy. Were this the case, however, alternate
source manufacturers might end up with more
of the market and/or higher profits.

International Positions in
Microelectronics Technology

While Japanese manufacturers now make
and sell many types of microprocessors and
logic circuitry, and have always had excellent

Linear
and

other
ICs Standard Iog ic

f am i l i e s

Microprocessors /
m i c r o c o m p u t e r s

Ics--
Memor i es

1986
(Projected)

technology for linear ICs, they have not been
able to match American semiconductor firms
in design-intensive products. For instance, the
microprocessors that Japanese semiconductor
firms sell in large volume on the world market
are U.S. designs. Such patterns will probably
continue to hold, although here as elsewhere
the magnitude of the U.S. lead is likely to shrink
as the Japanese get better at circuit design, and
as Japanese semiconductor manufacturers hire
engineers from other countries,

In semiconductor processing, Japanese firms
are often on a par with the United States and
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may be better in some cases. One reason has
been the VLSI research project and its several
follow-ens, orchestrated and partially funded
by Japan’s Government. By 1983, Japanese
manufacturers were, as a group, further along
in production plans for process-intensive 256K
RAMs than their American competitors. Proc-
ess control also exerts a major influence over
quality; nevertheless, if a few years ago the
quality of some types of Japanese ICs—specif-
ically, RAM chips—was higher than supplied
by American firms, today any differences are
much smaller (see ch. 6).

Semiconductor manufacturers in Japan have
made great strides as well with complementary
MOS (metal oxide semiconductor) circuitry,
one reason being its attractions for certain of
the consumer applications in which Japanese
semiconductor firms for many years spe-
cialized. In contrast, companies in Western
Europe are generally behind both the United
States and Japan in all varieties of MOS. Euro-
pean nations are making determined efforts to
catch up, in several cases with strong govern-
ment support, Despite underlying technologi-
cal abilities that in many cases are excellent,
European manufacturers have not been as suc-
cessful as American suppliers at converting
their technology into successful commercial
products. In circuit design, neither the Jap-
anese nor the Europeans seem able to match
wits with Americans. This is an advantage—a
source of “technology gap’’—that the United
States should be able to maintain. To do so,

U.S. firms must continue to vigorously pursue
new markets and American engineering
schools must retain their preeminent position
in fields related to microelectronics.

Research and Development

Despite the continued prowess of American
circuit designers, the comfortable lead once en-
joyed by the United States in the underlying
technology of semiconductor devices is now
spotty at best. American merchant semicon-
ductor firms devote most of their R&D efforts
to product and process developments with im-
mediate application to end-products; relative-
ly small companies with limited resources, they
have had little choice but to place the greatest
priorities on R&D that will help them in next
year’s marketplace battles.

In the United States, more basic research—
ranging from studies of the physics of electron
devices to the development of process tools
such as ion-beam lithography—has been
funded and performed elsewhere. Some of the
work has been supported by the Department
of Defense—e.g., research on high-speed gal-
lium arsenide devices, In other cases, large or-
ganizations such as IBM or AT&T’s Bell Labo-
ratories have carried much of the burden; Bell
Labs, in particular, has been responsible for
many of the seminal developments in solid-
state electronics. In the past, Bell diffused
these widely to both U.S. and foreign enter-
prises, Now, with AT&T entering new markets,

World Integrated Circuit Output by Headquarters Location of Producing Firms

1978 1982a

Product ion Share of Product ion
(millions of dollars) world output (millions of dollars)

United States. . . . . . . . . . . . . . . . . . . . . . $4,582 - 68.3% $9,700
Merchant . . . . . . . . . . . . . . . . . . ... 3,238 6,450
Captive ., . . . . . . . . . . . . . . . . . . . . . 1,344 3,250
Captive percentage. . . . . . . . . . . . . . . . 29.30/o 33.5 ”/0

Western Europe . . . . . . . . . . . . . . . . . . . 453 6.7 620
Japan ... . . . . . . . . . . . . . . . . . . . . . . 1,195 17.8 3,440
Rest of the worldb ., . . . . ... . . . 482 7.2 190

$6,712 $13,950
aEstlmated

--

blncludes the Soviet Union and Eastern Europe for 1978 but not 1982

S O U R C E S  1978–Stafus # A Reporf  on the /n fegrafed  C/rcu/f  /ndustry  (Scottsdale Ariz Integrated Ctrcu{t  Englneerlng  Corp 1980), p 4
f982—Stafus  1982 A Reporf  orI (he /n fegrafed  C(rcuIt  /ndustry  (Scottsdale, Artz Integrated Clrcult  Englneerlng  Corp 1982), p 5

Share of
world output

69.5%

4,4
247
14
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including merchant semiconductor sales, and
competing under new conditions, the company
may no longer feel that it has the luxury of sup-
porting basic research so heavily; at the least,
it will guard its technology much more close-
ly (as IBM always has). Other forces at work
include growing software demands on micro-
electronics firms—an area constrained by per-
sonnel shortages, low productivity, and weak
theoretical foundations. Furthermore, the
highly competitive merchant firms have per-
haps been taking advantage of new technolog-
ical opportunities faster than the stockpile has
been replenished. The need for new sources
and mechanisms of technology development
and diffusion is plain.

Along with continued Federal support and
incentives for R&D, particularly more basic
work, institutional innovations that would help
to build the technological base for continuing
U.S. competitiveness in microelectronics—as
well as in computer systems—appear worthy
of congressional attention. U.S. competitive-
ness in electronics has depended heavily on the
technical strengths of American firms, So long
as the United States held a substantial overall
lead in electronics technology, smaller com-
panies could successfully design and develop
their products and processes without doing
much research on their own. The foundation
provided by large companies, military spend-
ing, and the universities sufficed. Today, not
only is this base eroding, but the overall tech-
nical edge of the Nation has diminished, In
particular, research capabilities in American
universities have deteriorated because of obso-
lete equipment and shortages of graduate stu-
dents and faculty. A redefined Federal role in
R&D could address the need for better mech-
anisms of technology diffusion within the
United States, as well as encouraging inflows
of technology from overseas,

A number of promising models exist, begin-
ning with domestic ventures such as the Semi-
conductor Research Cooperative and Micro-
electronics & Computer Technology Corp. and
including a number of experiments in other
countries. Some of these are aimed at enhanc-
ing the diffusion of technology as well as at en-

couraging basic and applied research with po-
tential commercial, rather than exclusively mil-
itary, applications, The Fraunhofer Gesell-
schaft in West Germany, as well as Japan’s joint
R&D programs, both discussed in chapter 10,
come to mind. The U.S. electronics industry,
including but not restricted to microelectron-
ics, could benefit from institutional mechan-
isms more closely linking R&D efforts in Gov-
ernment laboratories, industry, and universi-
ties. A relatively large but decentralized sys-
tem of centers-of-excellence, directed toward
commercial developments—with ample scope
for local funding and entrepreneurial partici-
pation—would fit American traditions. Given
some fraction of funding, perhaps 30 or 40 per-
cent, from the Federal Government on a con-
tinuing basis, the time horizons could be longer
than those for R&D programs funded entirely
by industry.

Computers

If manufacturing technology is critical for
cost control in consumer electronics, and both
process and product technologies are vital in
semiconductors, the computer industry exem-
plifies reliance on product technologies, Par-
ticularly for larger systems, manufacturing is
less significant for competitiveness because
production volumes are modest compared to
TVs or semiconductor devices. For small com-
puters sold in large numbers—and particular-
ly the desktop machines offered by companies
like Apple—or for peripherals such as printers
and terminals, manufacturing technologies are
of greater and growing importance.

Technological Competition

What are the major factors in marketing com-
puters? First and foremost, performance/cost
ratio: the computing power per dollar that a
manufacturer can supply. This depends heavily
on system design—both hardware and soft-
ware—i.e., in doing more with less rather than
cutting production costs. For most computer
systems, assembly is labor-intensive, costs in-
creasing with overall complexity, The com-
pany that can design a system offering higher
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performance at a given cost has the advantage.
IBM, as in so many other instances in the com-
puter industry, provides something of an ex-
ception because its higher sales volumes mean
more pronounced scale economies. A further
exception has developed at the lower end of
the market, where personal machines, small
business systems, and micro or minicomputers
sold to original equipment manufacturers are
built in much greater numbers. In both cases,
greater production volumes increase the sig-
nificance of manufacturing technologies but in
no way diminish the role of system design.

Because of these characteristics, the comput-
er industry is just as design- and R&D-intensive
as microelectronics, but computer engineers
are seldom as constrained by manufacturing
processes as chip designers. They are, how-
ever, constrained by the performance charac-
teristics of available components, principally
ICs. Microelectronic devices are the building
blocks for processors as well as essential ele-
ments in many other parts of computing sys-
tems, from controllers for disk drives to semi-
conductor memories themselves. Because sys-
tem performance depends so heavily on ICs,
many computer firms have established captive
microelectronics R&D and production facili-
ties. While component technologies ultimate-
ly limit what can be done, computer designers
have considerable latitude in configuring sys-
tems; the many alternatives from which they
can choose are affected in different ways by
the characteristics of both hardware and soft-
ware,

Systems Aspects

Although firms located in other countries are
nibbling at U.S. market share, our dominance
in computer manufacture still continues, built
largely on the abilities of American producers
at system design and integration. Conceiving
and developing new applications of computing
power depends on engineering design and on
understanding user needs—including field
service and software support. American manu-
facturers opened the personal computer mar-
ket, not through technical advances, but
because they perceived a potential market

U.S. Production of Computer Equipment

35 t

Year

SOURCE: 1972, 1975, 1977, 1980, 1983 editions, U S /ndustr(a/  Ouf/ook,  Depart.
ment of Commerce 1981 and 1982 sh Igments  estimated

where others did not. Substantial penetration
by Japanese imports may eventually follow, but
based more on low prices–stemming from the
well-established capability of Japanese elec-
tronics firms to manufacture in high volume
at low cost—than unique product features.
Nevertheless, so long as technical evolution is
rapid, and software one of the keys to sales,
American entrants with creative product de-
signs should have little to fear from overseas
competitors. At least at first, the more suc-
cessful Japanese personal computers will be
based on U.S.-designed microprocessor or mi-
crocomputer chips, as well as software devel-
oped in the United States—e.g., the popular
CP/M or Unix® operating systems and the
many applications programs that run on them.

This is only one example where American
computer manufacturers have been at the fore-
front in spotting new applications of comput-
ing technology. Among the other examples are:

Small machines suited to the needs of
businesses with a few dozen to a few hun-
dred employees.
Fault-tolerant systems that can be used
where reliability is critical.
Specialized data processing installations
for banks, insurance companies, and Gov-
ernment agencies.
Dedicated processors to be integrated into
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industrial controllers, scientific instru- Sometimes market demand has driven the tech-
ments, aircraft flight-control systems. nology, with the design efforts of computer
Networked systems, time-sharing, satellite manufacturers shaped by perceptions of these
terminals and other mechanisms for pro- needs; occasionally, more raw computing
viding users with computing power when power has been available than has found im-
and where needed. mediate application.
Both large and small machines for special-
ized scientific and technical computing, System integration remains
ranging from supercomputers for complex American firms, and—just as for
numerical calculations in computational ductor manufacturers—so long

the forte of
U.S. semicon-
as American

fluid dynamics or the development of nu- companies and American engineers continue
clear weapons to array processors to be to push aggressively into new software and
used in conjunction with dedicated mini- hardware applications, they should be able to
computers in modeling chemical reac- maintain a technological edge sufficient to hold
tions. a large fraction of the world computer market.

Photo credit General Motors

Experimental electronic map display for automobile dashboard
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Nonetheless, this share may not be the 70 per-
cent of 10 years ago. If so, the causes will be
multiple, as discussed in chapter 5. Rapidly ex-
panding and fragmenting markets mean that
no one manufacturer can cover all the bases;
windows of opportunity will open for foreign
as well as U.S. suppliers, Manufacturers in
other countries may benefit from supportive
industrial policies, as well as drawing on grow-
ing pools of capable computer scientists, sys-
tems engineers, and managers. The result is
likely to be a narrowing of the technology gaps

that have favored American firms. Improve-
ments in the standing of computer industries
in countries like Japan relative to other sectors
of these country’s economies may lead to
greater international competitiveness in com-
puter manufacturing. Most of these forces are
outside U.S. control. Given the circumstances,
it becomes particularly important that the Na-
tion avoid unnecessary sacrifices in competi-
tiveness through missed opportunities by
American firms or defective policy choices by
the Federal Government.

Finance
Well-developed capital markets have been a

major source of strength for entrepreneurial
high-technology firms in the United States.
Under most circumstances, both new start-ups
a n d young, rapidly ex pa n d i ng co m p a n ies have
been able to find the money needed to grow
with their markets. Still, this has not been
u niversally true; in recent years, some elec-
tronics companies--preferring, in common
wit h most of American industry, to fund ex-
pansion with internally generated cash flows--
have found themselves lacking the financing
needed to keep pace with market opportunities.
Perhaps of  greatest significance, volatile inter-
est rates i n the United States reinforce other
factors that bias decisionmaking by corporate
managers toward short-term undertakings,

Venture Capital

Over the past quarter century, venture capital
in its various forms has spawned many of the
new entrants in the U. S. electronics industry:
companies supplying software, instrumenta-
tion, semiconductor devices, computers and
peripherals. Some of these–-Digital Equipment
Corp., Intel--have become mainstays of U.S.
competitiveness. Other nations-West Ger-
rnany, the United Kingdom, even Japan—have
sought to build some of the characteristics of
U.S. venture capital markets into their indus-
trial policies. These attempts to generate the
vitality and dynamism that venture start-upsL

have brought to American growth industries
have seldom met with success.

Bottlenecks in U.S. capital markets are more
probable and more significant when it comes
to financing rapid expansion in sectors like
microelectronics, where capital intensity is
escalating along with sales, than in funding
new ventures. Nevertheless, venture funding
has  not  a lways  been avai lable ,  par t
capital for developing new ideas well before
production is in sight. When venture funds
dried up in the middle 1970’s, new start-ups
in electronics manufacture virtually halted.
Around the turn of the decade, after the reduc-
tion in capital gains taxes that took effect in
1978—one of many forces affecting venture
capital supplies—the market received. Most of
those supplying venture funds look for capital
appreciation over a 3- to 5-year period, with
typical target returns being 35 to 50 percent per
year. Plainly, capital gains tax rates are impor-
tant both to individual and institutional sup-
pliers of risk financing. However, for reasons
that are poorly understood, venture capital
funding is notoriously cyclical; factors other
than tax changes also contributed to the revival
of the market. By mid-1980, a veritable boom
in venture funding was underway, with much
of the money going to electronics. Prospective
entrepreneurs, many in the Silicon Valley re-
gion of California, saw opportunities in micro-
computers and other applications of micro-
processors, in software and computer periph-



32 ● International Competitiveness in Electronics
—.————— — ——

erals, in semiconductor chips themselves. Cap-
italists saw the technological windows in much
the same light. More than 20 new microelec-
tronics firms alone were established during the
first two years of the venture capital resur-
gence.

Financing Growth

As chapter 7 points out, finding capital for
continued expansion has been a greater con-
cern for many U.S. electronics companies, par-
ticularly given the high growth rates in much
of the industry. While there are few if any signs
of overall shortages of capital for investment
in the United States, financing growth is a com-
mon problem for young companies anywhere
in the economy, Electronics firms, especially
those producing ICs, face unusually steep hur-
dles. The first is simply the need to keep up
with markets that in some years have grown
at 25 percent or more. Firms trying to increase
their shares of such markets have to add pro-
duction capacity at rates that can severely
strain financial resources; needless to say, the
investments must precede the added revenues
they bring in. At times, U.S. semiconductor
manufacturers may have been unable to secure
the funds needed to keep up with market
growth—or, more likely, have judged the con-
ditions imposed by prospective suppliers of
capital unacceptable.

Rising capital intensity for semiconductor
processing creates a second hurdle. Denser ICs
require more expensive fabrication equipment.
A state-of-the-art manufacturing facility, which
cost perhaps $5 million a decade ago, now
might run $50 million. High levels of R&D
spending, mandatory for companies that hope
to compete in markets for advanced devices,
contribute a third hurdle, Thus capital demand
is mounting even more rapidly than the market
has been growing, compounding the already
difficult financing problems of U.S. semicon-
ductor firms.

In common with most of American industry,
U.S. electronics firms have been reluctant to
rely heavily on external funds—either debt
(loans, bonds) or equity–for financing growth.

At times over the past decade, it would have
been difficult to issue either bonds or stock.
Nonetheless, the U.S. electronics industry ex-
hibits a pattern of consistently low debt/equi-
ty ratios contrasting sharply with foreign man-
ufacturers. Aversion to borrowing may have
constrained the growth of some American elec-
tronics companies over the past decade.

The changes in U.S. tax law implemented by
the Economic Recovery Tax Act of 1981 have
increased cash flows for electronics firms
along with other businesses in the economy.
High-technology electronics manufacturers
benefit particularly from the R&D tax credit.
Accelerated depreciation is a different matter:
although more rapid capital cost writeoffs are
now available to virtually all U.S. corporations,
the benefits are much greater for numerous
other sectors. Because electronics firms, par-
ticularly in the high-technology portions of the
industry, have always been able to depreciate
at fairly rapid rates, they have not been helped
as much as sectors like primary metals. In
earlier years, many such industries faced
lengthy capital cost recovery periods. The rel-
ative position of electronics has suffered under
the 1981 Tax Act to the extent that companies
in other lines of business have an easier time
securing external funds.

International Differences

Why do American companies limit their use
of external funds? Most managers would an-
swer by citing high costs of capital, whether
debt or equity, as reflected in high U.S. interest
rates over the past few years. American busi-
nessmen have claimed that they face costs of
capital perhaps twice those of their competitors
in Japan. In fact, although costs of funds in the
United States are higher than in Japan, the
differences—when adjusted for inflationary ex-
pectations—appear relatively small, certainly
less than 5 percentage points, While not insig-
nificant, the resulting advantages for Japanese
electronics manufacturers are hardly over-
whelming, even when the tax benefits of the
higher debt/equity ratios characteristic of Jap-
anese corporations are taken into account.
Lower costs of capital in Japan make no more
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than minor contributions to differences in
manufacturing costs. A much more potent
source of advantage for large, diversified Jap-
anese electronics firms, particularly in periods
when markets are expanding rapidly, stems
from their ability to allocate funds internally,
using moneys generated in other lines of busi-
ness to finance high rates of spending on R&D
and new production capacity. U.S. semicon-
ductor firms, especially those that remain in-
dependent and have a limited range of prod-
ucts, will always be hard-pressed to keep up
with diversified companies, Japanese or Amer-
ican. A major difference between diversified
Japanese and American electronics firms is the
evident willingness of Japanese semiconduc-
tor manufacturers to compete in the mass mar-
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ket for merchant products, and to aggressive-
ly add new production capacity. It remains to
be seen how American firms like Mostek or In-
tersil, which are now parts of large conglom-
erates, will behave over the longer run—and
how Western Electric will fare, now that it is
entering the merchant market.

While the contrasts between financing prac-
tices of American and Japanese electronics cor-
porations are many—as are those with Euro-
pean enterprises—the net advantages that
Japan’s companies receive from government
guidance applied to investment funds are
small. Japanese industrial policies continue to
influence capital allocations and costs of funds,
but the high leverage characteristic of Japanese

Rates of Capital Spending by U.S. and Japanese Semiconductor Firms
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corporations, as measured by the ratio of debt
to equity or debt to total capital, helps primarily
in terms of taxation. In Japan as in the United
States, interest can be written off as an expense
(while dividends paid to shareholders cannot);
therefore higher proportions of debt reduce
corporate tax bills. That banks in Japan lend
willingly to highly leveraged firms places these
banks in a position more like that of equity-
holders in the United States: Japanese banks
absorb higher risks than American banks, but
the impacts of this, by itself, on the competi-
tiveness of Japanese companies are small. Fur-
thermore, leverage ratios of Japanese firms
have been slowly declining over the years—
one example among many of the gradual move-
ment of the Japanese economic system toward
convergence with other advanced nations.
Likewise, the unusually high rate of personal
savings in Japan has impacts at the aggregate
level which are only loosely coupled with costs
of capital for individual firms. These costs vary
widely across the Japanese electronics indus-
try, just as in the United States. Indeed, cost
and availability of capital differ more from firm
to firm within the U.S. electronics industry

than, on the average, between the electronics
industries of the United States and Japan.

The apparently high costs of capital in the
United States—as reflected in high interest
rates, stemming in the past from expectations
of continued price inflation-do have a serious
consequence. High and uncertain interest rates
in the United States tend to skew investment
decisions toward short-term undertakings.
Although no one knows how to measure or ag-
gregate the time horizons of business execu-
tives in any meaningful way—much less com-
pare those of American executives with their
counterparts in West Germany or Japan—all
else the same, interest levels that fluctuate un-
predictably will act to shorten time horizons.
Investments with longer payback periods—for
example in basic research or in advanced pro-
duction equipment—will appear less attractive.
To the extent that capital markets in the United
States continue to mirror expectations of high
and uncertain interest rates, the future compet-
itiveness of American ind
ics may suffer,

ustries like electron-

Human Resources

Business enterprises depend on capable peo-
ple for tasks ranging from assembly line work
to service and repair of their products, design
and development, and general management.
From the standpoint of international compet-
itiveness, the larger the pool of qualified peo-
ple a firm or an industry can draw from, the
better. An ample supply of engineers and tech-
nicians means that companies will have the
luxury of picking and choosing, while from the
employee viewpoint, salaries may be de-
pressed. A small pool means potential short-
ages, most likely of specialists, perhaps driv-
ing organizations to move people laterally to
meet their needs. Soaring demand for comput-
er professionals, for example, has drawn in
many people without formal training in the
discipline; about two-thirds of those employed

in programing and related jobs have degrees
in other fields.

Quantity and Quality

For several years, during which engineering
graduates in all disciplines were in short sup-
ply, the U.S. electronics industry experienced
a scarcity of entry-level electrical engineers and
computer scientists. In the short term, demand
has dropped—largely because of recession—
while the supply continues to rise, fed by
swollen undergraduate engineering enroll-
ments, The longer term picture—including
prospects of continuing shortages of software
engineers, integrated circuit designers, and
others with specialized skills—has not changed.
Moreover, the supply of grey-collar workers for
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the electronics industry—technicians, drafters,
and designers, field service repairmen, labo-
ratory aides—may also be short, although quan-
titative data on supply and demand for such
jobs are scarce. There is, needless to say, no
shortage of unskilled assembly workers; the
heart of the problem in this, as in a number of
other American industries, is an excess of un-
skilled workers coupled with sporadic short-
ages of those with higher levels of education
and training.

The scarcity of recent U.S. graduates in en-
gineering has been real, extending to virtually
all specialties. Its origins lie in low enrollments
during the early and middle 1970’s (see ch. 8).
Since then, engineering enrollments have re-
bounded to record levels. Educational re-
sources have not kept pace, with the result that
a substantial number of engineering schools
have had to limit the numbers of students ad-
mitted. Not only is supply constricted, but the
quality of engineering education is suffering.

Shortages of teaching faculty have con-
strained engineering education more than any
other factor. Despite undergraduate enroll-
ments that have nearly doubled over the past
decade, trends in graduate engineering study
have been nearly flat, In particular, students
have been reluctant to enter doctoral programs.
Fewer Ph.D.’s in engineering were graduated
in 1982 than in 1972. Nearly half those now re-
ceiving Ph.D.’s from American engineering
schools are foreign nationals. Recent Ph.D.’s
have been avoiding teaching careers, for which
the doctoral degree is today virtually manda-
tory. Not only are salaries low relative to in-
dustry, but new teachers can anticipate heavy
course loads as a result of high undergraduate
enrollments and the faculty shortages that
already exist. Coupled with uncertain pros-
pects for research support and a lack of pros-
pective graduate students of their own, univer-
sity teaching is no longer an attractive prospect
to many who in earlier years would have been
prime candidates. The result is 1,400 to 2,000
unfilled vacancies on the faculties of U.S. en-
gineering schools.

Deteriorating laboratory facilities create a
second bottleneck. Engineering education is
expensive; curricula include numerous labora-
tory courses, as well as heavy use of computing
facilities. Keeping laboratories relatively cur-
rent, so that students get some experience with
up-to-date equipment—instrumentation, small
computers, applications of microprocessors—is
a long-standing problem that has grown worse
in recent years.

If the trends outlined above continue, serious
harm to the competitive prospects of many
American industries could result.

Continuing Education and Training

In contrast to constraints on supplies of new
engineering graduates, the United States has
hundreds of thousands of midcareer engineers
already in the labor market. If the half-life of
a college education in engineering is, say, 10
years, upgrading these peoples’ skills offers
vast opportunities both for individuals and for
U.S. industry. In some cases periodic short
courses or self-study may be enough to boost
people along chosen career paths; in others,
they may wish to move laterally—e.g., from an-
alog to digital circuit design, from hardware
design to software. As pointed out in chapter
8, little data exists on the frequency with which
engineers take advantage of opportunities for
continuing education and training; it appears
that most who do are recent graduates, and that
those with the greatest need—i.e., people 10
years or more out of school—rarely pursue con-
tinuing education beyond the occasional (and
seldom very challenging) short course. Several
implications follow: 1) the rewards of pursu-
ing continuing education and training in en-
gineering could be low—e.g., employers may
not support such activities extensively, prefer-
ring to hire new graduates with the skills they
need at lower salaries; 2) the programs avail-
able may not be attractive—i.e., working engi-
neers may perceive them as academic and un-
related to their jobs; 3) the quality of programs
may vary quite widely, so that those who have
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or hear about bad experiences are reluctant to
try again.

The paucity of information on this subject
is in itself disconcerting, but it appears that
all of these factors are at work, and others as
well. Certainly, existing incentives seem high
enough to motivate only those with unusual
ability or perseverance. While some companies
have devised effective programs for encourag-
ing employees to maintain and improve their
skills, others do little or nothing. The picture
is likewise mixed among educational institu-
tions; some engineering schools have devel-
oped aggressive outreach programs aimed at
providing high-quality coursework for tech-
nical professionals, those who are seeking ad-
vanced degrees and those who are not. Contin-
uing education programs offered by profes-
sional societies as well as profitmaking orga-
nizations vary considerably in quality. The
quickest, surest way of providing the numbers
of qualified engineers needed to maintain the
competitiveness of American industries like
electronics is to make high-quality continuing
engineering education more widely available
and attractive to midcareer professionals.

Despite recent difficulties, engineering edu-
cation in American universities remains the
best in the world. In part because schools and
universities in some countries do relatively
poorly at preparing their graduates for careers
in industry, foreign companies resort more fre-
quently than U.S. firms to internal and on-the-
job training, Extensive company-run training
programs are prominent in the Japanese elec-
tronics industry, where continuing education
is widespread among blue-collar and grey-col-
lar employees as well as white-collar profes-
sionals. One way for the United States to in-
crease its pool of skilled grey-collar workers
would again be to develop a more effective ap-
proach to continuing education and training.
Such programs will be more effective where
closely coupled with prospects for upward mo-
bility within organizations. At present, the
probability that an unskilled worker in an elec-
tronics firm will be able to move up to a higher
paid position is small.

More broadly, programs of all types aimed
at vocational education in technical fields ap-
pear to need reexamination and modification
if the quantity and quality of graduates is to
grow. In the United States, as many as 8,000
public and private schools offer vocational-
technical education and training (compared
with roughly 300 engineering colleges). The
quality of the courses and programs offered by
these institutions varies widely, Activities are
fragmented, with little detailed information
available even to form a baseline for analysis,
One point is clear: the fraction of the labor
force in U.S. manufacturing industries with
formal training in technical fields (through ap-
prenticeship programs or schooling) and/or
credentials (e. g., certification granted after ex-
aminations) is far lower than in a number of
other industrialized nations, including West
Germany and Japan. While correlations with
on-the-job ability may be imperfect, the preva-
lence of such programs in other countries is
good evidence of a commitment by individuals,
governments, and business enterprises to build-
ing a labor force that will help maintain the
competitive ability of technologically based in-
dustries into the future. So far this commitment
has been lacking in the United States.

Congressional leadership could have a ma-
jor impact. As the pace of technical advance
in industries like electronics continues or accel-
erates, workers at all levels will face new de-
mands on their capabilities. Given the increas-
ing disjunction between the skills of the U.S.
labor force—what people are capable of do-
ing—and the skills that industry needs, the
American economy seems bound to face in-
creasing problems in meeting its manpower
needs, as well as controlling unemployment,
unless progress can be made in training and
retraining. A company might, for example,
lend an employee the money to cover vocation-
al schooling, retraining, or an advanced degree
program, with repayment forgiven if the em-
ployee remains with the firm for an agreed
period. Tax policies and other instruments of
Government support could increase the incen-
tives for both corporations and individuals.
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Public policies might be designed to lessen the
risks that companies sponsoring education and
training for their employees would lose their
investments when people switch jobs. The Fed-
eral Government could provide incentive
grants to the States, to be matched with cor-
porate support.

Preparation for Work in
Technology= Based Industries

At the root of many of the present and pro-
spective difficulties outlined above lies poor
preparation in science and mathematics pro-
vided by the public schools. Leaving aside the
large number of functional illiterates among
U.S. high school graduates—an illiteracy rate
that some estimates place as high as 20 per-
cent—and the one-quarter of this age group that
does not even complete high school, many
good students get little education in science or
mathematics once they reach the upper grades.
The number of students electing courses that
are prerequisites for careers in technical fields
is low and still falling; even those who choose
science often shy away from physics and chem-
istry in favor of biology or geology. Technol-
ogy, as opposed to science, is invisible within
the public schools. As the U.S. economy con-
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tinues to shift from manufacturing toward serv-
ices, and toward more knowledge-intensive in-
dustries, the American labor force will need
to be prepared for technology-based jobs or risk
doing without. Even those performing un-
skilled work will be in a position to make
greater contributions to productivity and com-
petitiveness, while enhancing their own job se-
curity and job mobility, if they are comfortable
with numbers and quantitative reasoning, and
have a basic understanding of the physical
world.

Part of the problem is again a shortage of
teachers; secondary schools are being stripped
of their science and mathematics instructors
by the attractions of higher paying jobs in in-
dustry. But the fundamental point is this: a stu-
dent who opts out of science—and particular-
ly mathematics—at an early age has made a vir-
tually irreversible decision, foreclosing a wide
range of options in college and in his or her
career. If American students continue to turn
away from mathematics and science at second-
ary and high school levels, the United States
will find itself with an even greater fraction of
technological illiterates in the adult population.
Already, the Nation finds itself with few lead-
ers in industry or Government who grasp the
workings of technology.

Management and Organization

Patterns of organization and management in
business enterprises mediate between the skills
and abilities that employees bring with them
to the workplace and outcomes in terms of
competitive firms and industries. How well
companies utilize the talents of the people they
hire is quite as important as how good these
people are to begin with. Thus management
style and philosophy becomes a second critical
element in human resources for the U.S. elec-
tronics industry. While American management
includes a “human relations” or participative
management tradition, employee involvement
tends to be honored in theory more than in
practice. Techniques flowing from scientific
management, the other main tradition, remain
dominant in U.S. industry. The recent vogue
for Japanese management practices represents
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a swing of the pendulum toward the human re-
lations pole, offering paths to improved com-
petitiveness for some U.S. firms, though no
sure cures.

Within a given country—whether the United
States, Japan, or one of the European nations—
electronics firms show a good deal of diversity
in management style. Nonetheless, successful
electronics companies in the United States and
Japan exhibit more similarities than differ-
ences, Despite the current fascination with the
“secrets” of Japanese management, uniquely
Japanese traits are rare even in the cruder ster-
eotypes. If the differences between firms with-
in each country are often greater than the dif-
ferences between countries, and clear-cut dis-
tinctions between management styles in the
United States and Japan less common than
often assumed, two features of Japanese man-
agement do stand out: first, reward structures
in Japanese companies create incentives for tal-
ented people to build careers in manufactur-
ing; second, Japanese organizations tend to
stress human relations more consistently and
more effectively.

Generally speaking, manufacturing and pro-
duction engineering get more attention and
more status in Japanese companies than Amer-
ican. This is one reason consumer electronics
and semiconductor firms in Japan could move
swiftly to create perceptions that their products
offered better quality and reliability, Often, as
discussed in chapter 6, those perceptions were
firmly grounded in reality; although American
firms have largely caught up, the strong institu-
tional commitments in Japanese corporations
to production engineering mean continuing
pressure in this area. Furthermore, that manu-
facturing managers in Japan carry more weight
in corporate councils means in at least some
cases faster shifts into automated production,
The importance Japanese companies place on
manufacturing in their internal decisionmak-
ing also translates into a greater share of re-
sources for developments such as the complex

and demanding tasks of integrating robotics
and other forms of programmable automation
into the factory environment; companies that
learn to utilize programmable automation most
effectively will reap substantial competitive
dividends in the future.

Stress on human relations is certainly not
unique to Japanese organizations, but is more
consistently visible—notably among large com-
panies characterized by low labor mobility and
“lifetime” employment (ch. 8). That workers at
all levels tend to spend much if not all of their
careers within a single organization creates
strong incentives for internal training, job rota-
tion, and other steps aimed at improving peo-
ple’s skills and preventing stultification. A
number of successful American electronics
firms also go to considerable lengths to retain
their employees, even in periods of business
downturn. Rather than treating the labor force
as a variable cost, such firms, in both countries,
regard their workers as a resource to be re-
tained and nurtured although economic condi-
tions might seem to point toward layoffs, Ac-
complishing this implies more than keeping
people at work and providing education and
training. It also implies opportunities within
the corporate structure to fully utilize present
and potential skills without sliding into pater-
nalism or coercion, A number of the highly
publicized techniques associated with Japanese
management could, in fact, be as fairly termed
manipulative as participative,

A renewed commitment to the development
and utilization of the human resources avail-
able to American firms could make a major
contribution to the future competitiveness of
the U.S. electronics industry, indeed may be
critical for the future prospects of this as well
as other high-technology sectors of the Ameri-
can economy. Management practices in suc-
cessful organizations, whether American or
Japanese, tend to be associated with attention
to human relations and employee participation.
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Employment
Continuing inadequacies in U.S. education

in science and mathematics will aggravate
structural unemployment caused by technolog-
ical development and shifting competitiveness
among American industries. In the past, tech-
nical change has generally created more jobs
in the aggregate than have been destroyed. Un-
fortunately, there are no guarantees that con-
tinued technological change—especially that
resulting from applications of microelectronics
and computers—will in the future lead to ag-
gregate increases in job opportunities. I n
Europe, the term “jobless growth” has come
to describe the widespread phenomenon of
high unemployment despite expanding output,
This may or may not have been happening in
the United States—the evidence either way is
scanty—but structural unemployment is a reali-
ty here.

Shifts in the composition of the work force
in electronics illustrate one of the conse-
quences of technological and structural

change. In the United States, it is fair to say
that jobs in electronics are becoming more skill-
intensive. Only in the manufacture of con-
sumer products like TVs, a portion of the in-
dustry that has been relatively stagnant, has the
ratio of blue-collar to white-collar employees
remained high. In both computers and semi-
conductors, the fraction of white-collar work-
ers is much greater and increasing.

But a division into skilled and unskilled—or
white-collar, grey-collar, and blue-collar, not at
all the same thing given the high levels of know-
how associated with some but not all jobs in
each of these categories—is too simple. It
masks the increasing stratification and special-
ization characterizing technologically based in-
dustries, not only electronics but the sectors
it feeds. The journeyman machinist may go the
way of the tinker as computer-controlled ma-
chines replace engine lathes. The skilled me-
chanic who could rebuild such a lathe can
probably no more fix the electronics of a

U.S. Employment in Consumer Electronics
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numerically controlled machine than program
the computer that controls it. Specialists not
only design the parts to be made and program
the computer, but pick the feeds and speeds,
specify tool materials and cutting fluids. Gag-
ing and inspection may be automated, rather
than the responsibility of practiced hands with
dial gage and surface plate. As skilled jobs
change—and at least some skilled work disap-
pears along with unskilled—people who have
no skills to start with will face still more trou-
ble in finding satisfying, well-paying employ-
ment. Those who cannot learn new skills may
find themselves outside the labor pool. Upward
mobility in the United States may decline.

Many unskilled jobs are migrating over-
seas—in electronics, mostly to low-wage coun-
tries in Asia. Moves offshore by American cor-
porations have attracted widespread attention,
and opposition on the grounds of “exporting
jobs. ” Offshore assembly has been much more
prevalent in semiconductors and consumer
electronics than in computers; even so, in both
sectors, other factors have often made greater
contributions to declining blue-collar job op-
portunities (see ch. 9 as well as app. B). Among
these factors, improvements in labor produc-
tivity, many stemming from investments in
automated manufacturing equipment, have
generally had the greatest impacts. Moreover,
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transfers of production offshore tend to be
driven by competitive pressures, domestic as
well as foreign in origin, which are largely out-
side the control of individual firms. For in-
stance, once a few U.S. semiconductor manu-
facturers began assembling chips in low-wage
countries to cut costs, other suppliers had lit-
tle choice but to follow suit. When the pres-
sures are international, moves offshore may in
some cases save domestic employment oppor-
tunities over the longer term by helping main-
tain U.S. competitiveness, though sacrificing
jobs in the shorter term.

Manufacturing by American-owned as well
as foreign-owned companies has become wide-
ly dispersed internationally. But this is only one
cause of unemployment in the United States.
Ongoing structural and demographic shifts are
causing serious and persistent adjustment dif-
ficulties, People with few skills or with obsolete
skills will find diminishing job opportunities
in many of the older U.S. industries. Ten mil-
lion and more Americans have been out of
work at a time when American industry has
been short of as many as a million employees
with specific skills and abilities. In the ag-
gregate, and even considering multiplier ef-
fects, a million new jobs only dents the un-
employment problem facing the United States.
Yet from the standpoint of the individual, each
job counts. policy makers may find themselves
unable to predict the causes and consequences
of structural unemployment with any preci-
sion. This does not mean the problems cannot
be attacked. It means that adjustment measures
should aim to enhance job mobility—intra-firm
as well as inter-firm—without depending on de-
tailed predictions of supply and demand by oc-
cupational category and industrial sector.

The total number of jobs created over the
next decade in electronics and other high-tech-
nology industries will not be large. After all,
the entire U.S. electronics industry employs only
about 1½ million people today, and employ-
ment has not expanded as rapidly as output.
Still, many of the fastest growing occupational
categories in the economy will be found in this
sector. The people who fill the new jobs will
benefit; at the same time, U.S. electronics com-

Predicted Growth Rates by Occupational Category
in the United States Over the 1980’s

Predicted increase
in employment

Occupation a (1980-90)

Paralegal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1090/0
Data processing machine mechanic . . . . . . . 93
Computer operator . . . . . . . . . . . . . . . . . . . . . . . 72
Computer systems analyst . . . . . . . . . . . . . . . . 68
Business machine service technician . . . . . 60
Computer programer. . . . . . . . . . . . . . . . . . . . . 49
Employment interviewer. . . . . . . . . . . . . . . . . . . 47
Computer peripheral operator . . . . . . . . . . . . . 44
Psychiatric aide . . . . . . . . . . . . . . . . . . . . . . . . . . 40
aN~nin~lu~ive;  f=te9t growing  Occupations in electronics are listed  together with

selected occupations outside of electronics (in Ital Ics) for comparison

SOURCE: “Testimony Before the Senate Subcommittee on Employment and Pro.
ductlvlty,  March 26, 1982, by Ronald E Kutscher,  Assistant Commis-
sioner,  Off Ice of Economic Growth and Employment Projections,
Bureau of Labor Statistics,” Product/v/ty  in the American Economy,
1982, hearings, Subcommittee on Employment and Productivity, Com-
mittee on Labor and Human Resources, U S. Senate, Mar 19 and 26,
Apr 2 and 16, 1982, p 327

panics need good people to remain competi-
tive. Nonetheless, there has as yet been little
concrete discussion of what is needed to pre-
pare people for future job opportunities; the
organizations and institutions that deal with
such concerns tend to be dispersed and to op-
erate independently of one another. Although
the past few years have seen considerable crit-
icism of training programs said to be prepar-
ing people for jobs that have already disap-
peared, little usable information on such sub-
jects in fact exists. Local control of secondary
and vocational education is the traditional pat-
tern in the United States. Educators and
schools of education seldom interact extensive-
ly with industry or organized labor. Vocational
education and training has little visibility at the
Federal level. Over the past two decades,
schools have turned away from providing mar-
ketable skills. Company-run training programs
are limited in number and tend to be emergen-
cy responses to hiring shortfalls rather than
everyday features of corporate organization. A
thorough re-thinking of the American approach
to education and training, particularly for blue-
and grey-collar workers, seems called for. Con-
gress could decide to take the lead in reinvig-
orating the traditional American commitment
to education and training.
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42 ● International Competitiveness in Electronics
—— .  —  —— —— —

Trade

Trade policies pursued by the Federal Gov-
ernment have affected the several portions of
the U.S. electronics industry in radically dif-
ferent ways. Consumer electronics has suffered
from uncertain enforcement–some would say
nonenforcement—of antidumping statutes, al-
though other parts of U.S. trade law have been
called on to protect domestic firms from im-
port competition. American manufacturers of
semiconductors and computers have benefited
from U.S. leadership over the postwar period
in creating an open environment for interna-
tional trade and investment. One of the
strengths of American semiconductor and
computer firms has been their global approach
to markets, a strategy aided by reductions in
barriers to trade and investment over the past
three decades. Even though semiconductor im-
ports from Japan have increased rapidly dur-
ing the last few years, more than three-quarters
of U.S. semiconductor imports continue to con-
sist of interdivisional shipments of American
companies. In Japan, the largest exporter by
far among local computer manufacturers is
IBM-Japan,

Antidumping Enforcement

Dumping complaints leveled at importers of
Japanese TVs as early as 1968 have never been
fully resolved. Dumping–selling imported TVs
at prices below those charged in Japan—was
proven under U.S. law, but legal challenges
and interagency disputes have delayed final
collection of duties for years.

During the 1960’s and 1970’s, Japanese TV
manufacturers, followed by those in South
Korea and Taiwan, relied heavily on price cut-
ting to force their way into U.S. markets. None-
theless, dumping was neither the sole cause nor
even a primary cause of competitive shifts in
consumer electronics. The worldwide success
of Japanese consumer electronics firms amply
demonstrates their ability, not only to manu-
facture at low cost, but to produce reliable TVs
with good performance and product features
that American consumers want. At the same

time, uncertainty created by lengthy and in-
conclusive legal proceedings meant that do-
mestic firms could not know whether they
might eventually be able to raise prices as a
result of antidumping duties levied on imports.
These added duties might have totaled well
over $100 million; higher prices generating
higher profits could, in principle, have aided
embattled American firms in revitalizing their
businesses.

Eventually, U.S. color TV manufacturers and
their suppliers did receive trade protection, in
the form of negotiated quotas on imports from
Japan, Korea, and Taiwan. Under the name Or-
derly Marketing Agreements (OMAs), the
quotas followed escape clause proceedings
filed in the wake of sharp rises in color TV im-
ports during the 1970’s. Unfair trade practices
were not at issue. The OMAs speeded struc-
tural shifts already underway in the U.S. con-
sumer electronics industry. By limiting im-
ports, they created incentives for foreign firms
to invest in assembly plants within U.S. bor-
ders. OMAs did little to revive the American
consumer electronics industry; they did accel-
erate foreign investments, many of which
would eventually have been made in any case.
In effect, weaker American TV manufacturers
driven from the market by imports have been
replaced by subsidiaries of foreign firms. While
these subsidiaries help to maintain domestic
employment, half or more of the value added
typically remains overseas.

The Environment for World Trade

A number of American computer firms that
began as makers of office equipment, including
IBM, maintained foreign operations before the
war. During the postwar period, overseas in-
vestments by American computer manufac-
turers expanded; subsidiaries of U.S. firms be-
came the backbone of computer industries in
most parts of the industrialized world. Today,
along with the older companies whose product
lines still center on general-purpose main-
frames, the major American manufacturers of
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minicomputers also operate all over the globe.
Likewise, U.S. semiconductor firms began to
invest overseas at an early stage; these invest-
ments, beginning around 1960, were made for
two reasons: 1) to supply foreign markets via
local production in industrialized nations; and
2) to cut costs by moving labor-intensive man-
ufacturing operations to low-wage countries.

Direct and Indirect Barriers

Foreign investments by U.S. computer and
semiconductor manufacturers, along with their
continuing high levels of exports, have been fa-
cilitated by a relatively open environment for
international trade and investment—chapter
11. Created largely under the auspices of the
General Agreement on Tariffs and Trade
(GATT), in which the United States has played
a major role, this opening of opportunities for
multinational firms via relaxation of direct bar-
riers to trade and investment—tariffs, import
quotas, restrictions on flows of capital outward
as well as inward—has, on the whole, been of
great benefit to the U.S. electronics industry.
At the same time, relaxation of direct barriers
to trade has been accompanied by a simulta-
neous increase in less direct obstacles and
controls.

As the industrial and trade policies of foreign
governments have evolved, they have swung
toward more subtle combinations of indirect
import barriers, performance requirements, in-
vestment incentives, and subsidies. In some
cases, these measures—described in chapter
10—are intended to influence investment and
exporting, In others, the objectives are primari-
ly matters of domestic policy: national securi-
ty, employment, regional development, Gov-
ernments intent on pursuing industrial policies
that will support local industries while attract-
ing U.S. dollars and/or technology can choose
from a well-stocked arsenal: trade barriers
range from paperwork obstacles to “buy na-
tional” rules; performance requirements may
entail transferring technology, purchasing sup-
plies and materials locally, or exporting a
prescribed fraction of production as a condi-
tion for investment; common forms of subsi-
dies include R&D funding, capital preferences,

and guaranteed procurements, European na-
tions, in particular, have sometimes used in-
vestment incentives to attract American elec-
tronics firms in the name of jobs and tech-
nology,

Over the past half-dozen years, spokesmen
for the U.S. semiconductor industry have fre-
quently complained that the trade practices of
some foreign enterprises have been unfair,
while also voicing concern over government
industrial policies in countries such as France
and especially Japan. (U.S. computer firms
have seldom been as vocal over trade practices
or internal subsidies benefiting their foreign
rivals.) Among the restrictive practices that still
exist in many parts of the world, the relatively
high tariffs levied by the European Communi-
ty (EC) on semiconductors—17 percent—are
perhaps the most visible. One consequence has
been to encourage investments within the EC
by American firms, but the European market
is in any case large enough that these invest-
ment patterns could have been anticipated. In
neither semiconductors nor computers have
European suppliers been very successful in ap-
proaching the EC market as a whole. With only
a few exceptions, local firms have exhibited
relatively fragmented patterns of production
and sales, In contrast, American-owned enter-
prises have often done a better job of treating
Europe as a unified regional market, But
whereas the trade practices of Western Euro-
pean nations may have ended by harming the
ability of local firms to compete with the
Americans more than they have helped, the
situation has been vastly different in Japan.

Japan

For many years the Japanese Government ef-
fectively protected the country’s electronics in-
dustry, including manufacturers of consumer
products such as TVs, through controls over
foreign investment as well as restrictions on
imports. With only a few exceptions—e.g.,
IBM-Japan—American-owned computer and
semiconductor firms have had no more than
modest success in selling their products
through either exports or local production. A
complex of factors ranging from chauvinism
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to explicit government policies has impeded
both exports and investments in Japan by
American electronics suppliers. The negative
impacts on U.S. competitiveness have been far
greater than those visible anywhere else in the
world.

American companies have been able to sell
products that the Japanese could not make for
themselves—advanced integrated circuits,
state-of-the-art semiconductor fabrication
equipment, some types of computers. But prod-
ucts available from Japanese suppliers tend to
be purchased locally, in part because of deep-
ly ingrained “buy Japanese” attitudes. Struc-
tural differences also play a role, particularly
in microelectronics: the half-dozen large com-
panies that produce most of Japan’s semicon-
ductors also consume perhaps two-thirds of
these same semiconductors; such a market is
difficult to attack from the outside. While
foreign investment is in theory much less re-
stricted today than in the past, only a few
American semiconductor and computer firms
have as yet established wholly owned opera-
tions of any size within Japan.

Given the rapidly improving technological
abilities and competitive postures of Japanese
electronics manufacturers, investment in Japan
by American firms appears vital for maintain-
ing U.S. competitiveness; while many in Jap-
anese Government and industry will no doubt
continue to oppose such investments, Japan’s
Government has officially endorsed liberaliza-
tion many times, and should be held to these
statements in practice as well as in principle.
The Japanese market for electronics products
is now second only to that of the United States;
for many types of products, sales within Japan
exceed those for all of Western Europe. Not
only will local manufacturing help expand
markets for American firms, enabling them to
compete more effectively with Japanese com-
panies in third countries as well as inside
Japan, it will accelerate flows of technology
from Japan to the United States. As in indus-
tries such as steel or automobiles, American
electronics companies can now learn from
their Japanese counterparts—and not only in
consumer products. U.S.-owned R&D labora-
tories in Japan could help compensate for per-
sonnel shortages here, as well as improving ac-
cess to the results of subsidized research pro-
grams such as the fifth-generation computer ef-
fort. Full participation in the dynamic Japanese
electronics market is critical to the continuing
competitiveness of American computer and

Semiconductor Sales in the United States,
Western Europe, and Japan

Sales (billions of dollars)

1974 1982

United States
Discrete semiconductors . . . $0.88 $1.3
Integrated circuits. . . . . . . . . 1.2 6.3

$2.1 $7.6
Western Europe

Discrete semiconductors . . . $0.77 $0.77
Integrated circuits. . . . . . . . . 0.52 1.5

$1.3 $2.3
Japan

Discrete semiconductors . . . $0.55 $1.2
Integrated circuits. . . . . . . . . 0.59 2.4

$1.1 $3.6
SOURCES: 1974–E/ectronics,  Jan. 8, 1976, pp. 92, 93, 105.

lfW2-E/ec?rorrlcs,  Jan. 13, 1983, pp. 128, 142, 150; Mar. 10, 1963, p, 8.
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semiconductor manufacturers; Congress could
help ensure that the Federal Government ac-
tively supports such endeavors by American
firms, which are fully consistent with this
country’s historic commitment to open trade
and investment. Competition in Japan on terms
perceived to be fair will yield dividends within
the United States by creating conditions under
which American companies can better main-
tain their competitiveness.

Recent Developments

Broadly speaking, the Tokyo Round multilat-
eral trade negotiations, completed in 1979 and
implemented shortly thereafter, in the United
States by the Trade Agreements Act of 1979,
are having generally positive though small im-
pacts on the American electronics industry.
Continuing tariff reductions will help U.S. ex-
ports; accelerated duty reductions on semicon-
ductor products and computers by Japan are
especially significant, though perhaps as sym-
bol more than substance.

Nonetheless, tariffs are no longer the prin-
cipal barrier to international trade in elec-
tronics. They are being replaced by indirect
and nontariff barriers, including a wide range
of implicit and explicit subsidies. In particular,
American electronics firms continue to com-
plain over government-funded R&D programs
in Europe, Japan, and a number of developing
countries. Although the Tokyo Round yielded
a new subsidies code intended to deal with this
and related issues, the prospects for substan-
tial progress seem slim.

Taken one at a time, individual programs in
foreign countries—including such prominent
examples as Japan’s VLSI R&D effort, and,
prospectively, the fifth-generation and super-
computer projects now underway—have often
had no more than modest impacts on interna-
tional competitiveness. At the same time, their
goals often include intangibles such as technol-
ogy diffusion or improvements in the skills of

the labor force; these make outcomes difficult
to evaluate. Subsidies directed at commercial
technologies and typically rationalized as do-
mestic support measures rather than export
promotion policies have few counterparts in
the United States. It is the justification in terms
of domestic objectives rather than strengthened
export competitiveness that makes such poli-
cies a problematic subject for international
negotiations. Public funds for R&D, the use of
government procurement to favor domestic in-
dustries, and the many related instruments of
industrial policy detailed in chapter 10 have
become part of the conventional approach by
foreign governments. Countries in many parts
of the world pursue such measures in hopes
of building their competitiveness in high-tech-
nology sectors like electronics.

Given the growing prevalence of planned
programs of industrial development, virtually
all of which give electronics a prominent place,
it seems unlikely that continued U.S. attacks
on such policies as “export subsidies” will have
much effect in arresting the trend. This is par-
ticularly true given the indirect and intangible
impacts of programs directed at infrastructural
support, precompetitive technology develop-
ment, or human resources. Many of Japan’s in-
dustrial policy initiatives have been directed
at overcoming structural obstacles such as
limited labor mobility and a less than stimu-
lating working environment for technical pro-
fessionals. Totaling the monetary value of such
subsidies, even where possible, is an exercise
that holds little meaning. And, in the end, most
foreign governments will regard such efforts
as too important to give up; certainly they do
not welcome them as legitimate topics of in-
ternational negotiations, bilateral, or multi-
lateral. While it is clearly in the interests of the
United States to press for clarification and
agreement on the “rules of the game, ” it may
not be very productive to devote a great deal
of effort to combating on a case-by-case basis
what have become standard tools of industrial
policy in other countries.
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U.S. Industrial Policies
As many observers have noted, industrial

policy in the United States has been a largely
ad hoc construct of unrelated measures aimed
at diverse objectives; not infrequently, policy
measures have worked at cross purposes or led
to unanticipated outcomes. Seldom have they
represented conscious attempts to stimulate the
competitiveness of American industries. Trade
policy, treated separately above, is only a par-
tial exception.

In recent years, U.S. industrial policies have
seldom had major impacts on the electronics
industry; however, early developments in both
computers and semiconductors benefited from
Government procurement and from R&D
funded by Federal agencies concerned with
defense and space. Since the 1960’s, overlaps
between military/space applications and civil-
ian needs have diminished. Today, military
electronic systems are seldom as advanced as
civilian; it has been many years since Federal
spending has had much influence over elec-
tronics technology or competitiveness.

Distribution of U.S. Semiconductor
Sales by End Market

MiI i tary Consumer Computer  and
I n dust r I a I

1960

I 1
1968

-1 I

1980

‘tear

SOURCES: l~r 1S68:  “’lnnovatlon,  Competition, and Governmental Policy In the
Semiconductor Industry,” Charles River Associates, Inc., final
report for Experimental Technology Incentives Program l Depart-
ment of Commerce, March, 1980, p. 2.13.

1980; Status  ‘13cT  A l?e~orf OrI the /ntegrated  Clrcuft  Industry (Scotts-
dale, Arlz. Integrated Clrcult  Engineering Corp., 1980), p 34

Faced with increasing competition in many
industrial sectors, slower economic growth,
and a multitude of adjustment problems, the
question for the United States has become: Can
the country continue with a de facto industrial
policy or is a new approach needed? The sur-
prising variety of programs intended to nur-
ture technologically based industries in Japan,
Western Europe, and several newly industri-
alizing countries reveal an attentiveness to
economic development simply lacking here.
One response has been to argue that the United
States needs to find ways of negating or coun-
tering foreign industrial policies, Alternative-
ly, rather than a reactive posture, the United
States could itself move toward policies in-
tended to stimulate and support industrial
development.

Foreign industrial policies have had their fail-
ures—and successes too. The important point
is that countries which have adopted relative-
ly systematic industrial policies continue to ex-
periment with policy tools, to develop new pro-
grams—in short, to accumulate experience and
improve effectiveness. The U.S. system has
strengths and weaknesses different from any
and all of the nations—Japan, France, South
Korea—that have pursued industrial policies
aimed at economic growth and development,
What sort of industrial policy could help the
United States to maximize its own strengths,
minimize its weaknesses? To help frame this
question, OTA suggests five possible orienta-
tions that Congress may wish to consider for
a more coherent U.S. industrial policy:

1. A policy approach aimed at ensuring a
strong domestic market base for U.S. in-
dustries, along with preservation of exist-
ing jobs and job opportunities.

2. Policies designed to protect and/or support
a limited number of industries judged
critical to national security, defined nar-
rowly or broadly.

3. Measures that will support the technolog-
ical base and institutional infrastructure
for American industries, particularly those
undergoing structural change.
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Policies intended to promote the global
competitiveness of American industries.
An orientation that would defer wherever
possible to the private sector when choices
concerning the development of industry
are to be made.

These policy directions, examined in detail in
chapter 12, are by no means mutually exclu-
sive; they might draw, for example, on similar
policy tools in areas such as international trade
or technology development. Nonetheless, they
represent distinctly different thrusts: the goals
differ even where the instruments are alike.

The five alternatives, outlined below in the
context of the electronics industry, carry impli-
cations for the entire economy, as well as the
political environment where any policy would
have to be implemented. These broader dimen-
sions are emphasized below because focusing
too strongly on specific policy tools—e.g., those
addressing problems visible at the moment in
electronics-would simply repeat the ad hoc
approach to U.S. industrial policies now
current.

Each of the five approaches has positive and
negative aspects, They can be usefully con-
trasted in terms of differential effects on sec-
tors of the economy as well as susceptibility
to the political forces that corporations and
their employees bring to bear on the policymak-
ing process. The intrinsically political charac-
ter of this process, now or in the foreseeable
future, has often been couched in terms of Gov-
ernment’s ability to pick and choose among
“winners” and “losers. ” Early debates over in-
dustrial policy in the United States tended to
focus on such questions—rather pointless given
that many Federal policies have always had
this effect. The Economic Recovery Tax Act
of 1981 treats some industries much more fa-
vorably than others; trade protection has in re-
cent years been extended to manufacturers of
color TVs, automobiles, and clothespins; politi-
cal pressures routinely affect decisions on
public works and defense projects.

When industrial policy decisions are made
on an ad hoc basis—without linking one sec-
tor of the economy to others, without setting
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the problems of a domestic industry into the
context of the world economy—political con-
siderations can more easily predominate. To
begin coordinating such decisions more closely
carries two quite different implications: 1)
greater reliance by the Federal Government on
empirically grounded analysis of industrial
competitiveness, productivity, and economic
efficiency; and 2) risks that—beyond influenc-
ing policy decisions on a case-by-case basis, as
happens already—political pressures will skew
the policy approach as a whole. The first is one
of the potential advantages of a more coherent
industrial policy, the second, one of the pit-
falls—a pitfall because companies and indus-
tries in trouble, and their employees, have a
more obvious stake in policy decisions, hence
bring more pressure to bear, than sectors of the
economy on the upswing.

The first two of the policy orientations listed
above carry the greater risks of political deflec-
tion. Ensuring the domestic market base for
U.S. industries could easily amount to nothing
more than a protectionist response to trade
pressures and the rise of competitive enter-
prises in other countries. Basically an inward
looking, defensive strategy, it equates import
penetration with damage to U.S. interests. An
industrial policy centered on safeguarding
American markets and American jobs would
be largely congruent with the political forces
that will always advocate protectionist meas-
ures—firms and industries in competitive de-
cline, their employees, the communities and re-
gions in which they are located.

Decline may be temporary and reversible, or
it may be the consequence of deeply rooted
shifts in the international economy that, over
the longer term, are likely to force contraction
regardless of public policy responses. A market
protection strategy implies, first of all, deter-
mining whether protection is needed because
of short-term problems—which might range
from macroeconomic dilemmas to misjudg-
ments by corporate managements. For such
reasons, temporary protection is sanctioned by
international trade law under circumstances
as described in chapter 11. Indeed, temporary
trade restrictions might find a place in any in-
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dustrial policy alternative. Longer term decline
brings a different set of issues to the policymak-
ing process; the options may range from man-
aging decline (via adjustment measures in-
tended to ameliorate the most immediate prob-
lems) to wholesale protection and subsidization
(as several European nations have occasional-
ly attempted).

A critical industries strategy—whether
“critical” refers narrowly to military strength
or carries some broader economic connota-
tion—would also lead to a great deal of political
jockeying among firms and industries bent on
demonstrating their criticality. Such an out-
come is virtually inevitable because few objec-
tive criteria exist that would allow essential or
critical industries to be identified beyond the
broadest and most general level. Under virtual-
ly any criteria imaginable, electronics would
be judged vital to “economic security” as well
as military security. Even so, when the industry
is disaggregated, judgments at finer levels im-
mediately become difficult.

Electronics would probably not suffer under
either a protectionist or a critical industries ap-
proach; although backlashes by other countries
are always a possibility, nations that import
high-technology electronics products usually
need them badly enough that they would pick
other alternate targets for retaliation. Even so,
a number of other Us. industries would be like-
ly to benefit more. For at least some companies,
the lobbying involved would be business-as-
usual. Large and powerful corporations experi-
enced in dealing with the Federal Government,
defense contractors, and firms in heavily
unionized industries would tend to have an
edge over smaller, technology-based concerns.
The more aggressive and outward looking high-
technology portions of electronics could not ex-
pect as much positive support as they might
get under other policy decisions.

Under any of the five alternatives, political
forces would bear heavily on policy outcomes.
Firms and industries will always have strong
incentives to press for direct and indirect sub-
sidies flowing from Federal decisions, This is
quite understandable, and built into the Amer-

ican political system, but has consequences
that are largely undesirable if a basic objective
of industrial policy is to improve U.S. competi-
tiveness. Industrial policies are most likely to
be productive and effective when they comple-
ment ongoing changes in the world econ-
omy—e.g., by aiding structural adjustment.
When industrial policies oppose long-term
shifts in comparative advantage, they are gen-
erally doomed to high costs, inefficiencies, and
marginality if not ultimate failure.

This could well be true, for instance, in the
case of Federal actions that would steer capital
to selected industries. Such policies have fre-
quently been advocated by those favoring “re-
industrialization, ” as well as a critical in-
dustries orientation. However, targeting of in-
vestment in a conscious way—a key element
in many foreign industrial policies—seems an
unlikely prospect for the United States, if only
because capital markets here work much bet-
ter than in most other economies. Moreover,
the Federal Government’s experience with in-
vestment, leaving aside sectors such as hous-
ing, has been restricted mostly to aggregate
measures and to a few well-known bailouts of
troubled corporations. Finally, the records of
foreign countries that have tried to channel in-
vestment into industries intended as mainstays
of economic growth and competitiveness are
decidedly mixed.

Everyone knows what the future growth in-
dustries will be. The current list includes
computer-aided manufacturing and robotics,
biotechnology, new nonmetallic materials,
microelectronics, computers and communica-
tions. U.S. capital markets have been “picking”
these winners quite effectively. An industrial
policy intended to support future U.S. growth
industries—under a critical industries rubric
or some other policy approach—would have to
do more. Specifically, it would have to search
out cases where markets were not performing
consistently well. These do exist. The time
horizons of markets maybe shorter than desir-
able from a public standpoint (there are many
examples in R&D, most notably in basic re-
search but also in the development of generic
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technologies that could benefit a wide range
of firms while being difficult to protect or
monopolize). Bottlenecks are always possible
(the unambiguous successes of foreign indus-
trial policies often involve breaking bottle-
necks). Response times can be excessively long
(as in the case of the educational system, heavi-
ly dominated by government bodies which
create inertia and slow responses, while also
suffering from cloudy perceptions of future
needs and opportunities). Such examples point
to approaches that would not be explicitly sec-
toral.

The third of the policy orientations consid-
ered by OTA—policies that would provide gen-
eralized support for technology and infra-
structural development, cutting across sectors
of the economy—would reduce the leverage
that special interests could exert by avoiding,
where possible, policies with strong sector-
specific thrusts, Instead, the tools of first choice
would have more aggregate objectives—not
only R&D and its diffusion, but education and
training, open competition, structural adjust-
ment. At the same time, sectoral policies would
.
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not be totally ruled out. -

variety of instruments are available:

manpower training and retraining;
new institutional mechanisms for tech-
nology development (emphasizing, for ex-
ample, cooperative efforts among Govern-
ment, business, and universities);
incentives as well as direct funding for
research and development;
the infrastructure for diffusing available
technologies as well as new R&D results
through the U.S. economy (including tech-
nologies from overseas); and
policies aimed at stimulating capital for-
mation and investments in new and pro-
ductive technologies.

By supporting the technological and human re-
sources underlying competitive industries, in-
terest groups angling for special favors would
have fewer obvious and attractive targets, at
least in terms of immediate financial rewards,
Primarily future-oriented, this policy orienta-
tion is based on the assumption that the Federal
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Government can help build competitiveness by
promoting evolutionary shifts in the economy,
as well as by easing the negative impacts of ad-
justment on particular groups and regions.

In terms of R&D, the chief difference be-
tween private sector and Federal Government
decisions lies not in the ability to evaluate op-
portunities but in the longer time horizons that
Government can bring to such questions. Mo-
tivated by social rather than private returns to
investment, unconcerned with capturing im-
mediate rewards, public policy initiatives can
be formulated with a longer term view than pri-
vate corporations take. This is as true for ma-
ture industries like steel or automobiles as for
“sunrise” or growth sectors. One of the tasks
of an industrial policy oriented toward adjust-
ment and infrastructural support would be to
find such opportunities and develop appropri-
ate responses, To develop an industrial policy
capable of attacking problems of this sort, the
Federal Government would need to understand
industries and their workings on a concrete,
practical level—the level of the shopfloor and
the R&D laboratory as well as the boardroom,
The Government does not now have this ca-
pability, a capability it would need in order to

Photo  credf lnte/  Corp

Silicon wafer after chip fabrication



50 ● International Competitiveness in Electronics
—. — — —

implement with reasonable effectiveness any
consistent and explicit industrial policy.

As pointed out above, competitive industries
depend on the human resources available,
while training and retraining are essential to
economic adjustment. But what, specifically,
should people be trained to do? What kinds of
skills will be needed 20 years from now? What
are the best ways of reaching people already
in the labor force? Are institutional changes
needed? Should the United States continue to
leave training and retraining largely to local
initiative, or is a continuing but redefined Fed-
eral role needed? These are among the ques-
tions with which this third approach to indus-
trial policy would have to come to grips. They
illustrate the need for a well-developed analyti-
cal capability within the Federal Government.

Like the first of these five policy alternatives,
preservation of domestic markets, the fourth—
promoting the global competitiveness of U.S.
industries—centers on trade issues. However,
promoting competitiveness implies an outward
looking, export-oriented stance, an emphasis
on openness in international trade coupled
with stimuli for emerging, competitive sectors
of the economy. Taking as its starting point the
dynamics of international competitiveness—
the rise and decline of industries over time—
the global trade alternative would seek out,
even accelerate, processes of change, attempt-
ing to keep American industries technologi-
cally and commercially ahead of their foreign
rivals. To the extent that such policies hastened
the decline of other portions of the economy,
adjustment measures aimed at speeding re-
source flows out of these sectors, as well as
cushioning the impacts of decline, might also
be called for.

The global approach to industrial policy
builds naturally on the traditional U.S. attitude
that international trade benefits all parties and
should be encouraged. It is the option furthest
removed from the common notion of industrial
policy as necessarily working against openness
in trade. The Federal Government might not
only continue to press for access for U.S. ex-
ports and investments in other countries, but

reciprocally keep the domestic market open,
while vigorously pursuing antitrust enforce-
ment in the name of competition. Rather than
resorting to bilateral trade negotiations, the
United States could continue to work toward
multilateral agreements aimed at reducing bar-
riers to trade—in the current climate, primarily
nontariff and indirect barriers, Tax incentives
could be used to reward competitive, export-
oriented firms, While more direct forms of ex-
port promotion might also find a place, direct
measures always carry the danger of becom-
ing subsidies—which, in the name of competi-
tion, this policy orientation would seek to
avoid. Instead of protectionist measures for
aiding troubled industries, the Government
might attempt to manage decline and en-
courage restructuring,

If interest groups in the United States see the
Nation opening its own markets to foreign
goods and foreign investment—an intrinsic
part of the global approach—without corre-
sponding openings in other parts of the world,
this option could invite a strong backlash, Even
if the United States persuaded its trading part-
ners to join in a thoroughly open and com-
petitive world market system, the accelerated
processes of domestic change might generate
strong sentiments in favor of protection as well
as adjustment assistance. Open world trade has
many attractions as one element in a more
cohesive U.S. industrial policy, but by itself
might not offer advantages great enough or
visible enough to attract the political support
needed for implementation.

The last alternative is built around giving in-
dustry a free hand, where possible, in deci-
sions that affect productivity y and international
competitiveness. This alternative fits the recent
mood in the United States: that Government
involvement in economic affairs is counterpro-
ductive, that business activities should be de-
regulated, that markets work best and indus-
tries compete best when the Federal presence
is minimized. Like the global trade alternative,
it could mean more rapid rises and declines
within the U.S. economy, Unlike that alterna-
tive, it implies less attention by Government
to structural adjustment and less support for
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the efforts of American firms to export and/or
invest overseas. Nor would protection against
import competition be looked on with favor.

Such a policy approach would have to con-
front and resolve the following dilemma. Amer-
ican businessmen direct many of their com-
plaints at foreign industrial policies that in-
tervene in markets by, for example, encourag-
ing mergers or allocating capital. Spokesmen
for U.S. industry often hold, on the one hand,
that industrial policies in other countries are
not only unfair, but serve to tilt the competitive
balance by strengthening or even creating com-
parative advantage. On the other hand, these
same spokesmen frequently argue that Govern-
ment policies could not do so here. Some of
these statements may simply express a desire
for unfettered (competition among all comers;
in other cases, they appear to imply that
government actions are counterproductive in
the United States but not overseas, In any
event, the fundamental question is: Given that
foreign governments are not likely to abandon
their industrial policies so long as they consider
them useful, can the United States counter
them simply by avoiding policy interventions?

More positively, then, this fifth policy ap-
proach might include tax incentives for capi-
tal format ion and investment, deregulation,
and free competition. Control of inflation and
macroeconomic stability would certainly re-
main a Federal responsibility. Closer examina-
tion of recent changes in tax policy points to
one of the central issues raised by this alter-
native: Can Government really be a neutral ar-
biter of economic competition? Past experience
gives little evidence in favor of the proposition.

The 1981 Tax Act seems on balance to have
been a move away from neutrality in treatment
of the various sectors of the economy. Noting
that accelerated depreciation has varying con-
sequences for manufacturers of consumer elec-
tronics and semiconductors—and that these
two parts of the electronics industry are treated

quite differently than producers of heavy elec-
trical machinery, much less nonelectrical
machinery—indicates some of the potential
problems. Differential effects on various parts

of the economy are an unavoidable con se-
quence of any industrial policy, and it may be
better to confront such issues directly than try
to avoid them, as this last alternative would in
general do. While true neutrality can never be
achieved, an industrial policy ostensibly in-
tended to “get Government off the backs of
business” would more likely end up rewarding
those who could bring the most political pres-
sure to bear. These interests would probably
be able to perturb the policymaking process--
tax policy being only one example--to their
own benefit, aided by the illusion that the
Federal presence was diminishing. Industries
with less political strength or sophistication
would, in a relative sense, fare less well.

Indeed, it seems wishful thinking to argue
against Government involvement i n economic
affairs, although not against counterproductive
or excessive involvement. The fact is, of course,
that governments here and elsewhere do in-
tervene; it is part of their job. Moreover, as
economies grow more complex and more heav-
ily dependent on advanced technologies, the
forces that governments seek to modify or con-
trol may become more powerful, the need for
government action greater. When, t~’here, why,
how—the circumstances in which govern-
ments intervene, the effects of the involve-
ment—are the crucial questions.

What does this mean for industrial policy in
the United States? First, more effective policies
toward industry in the United States will re-
quire relatively broad agreement on objectives.
Second, the Federal Government would need
to develop an analytical capability adequate to
the task of reaching these objectives. Both are
efforts to which Congress could turn its atten-
tion. The first is largely a political task, the
basis of the argument that our standard of liv
ing depends on the international competitive-
ness of industries like electronics. The second
demands that Government go beyond the large-
ly static and abstract economic perspective that
in many agencies is now called on to justify
policies adopted for other reasons.

The political environment in the United
States makes movement toward a more con-
sciously developed industrial policy—following
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any of the five alternatives outlined above—
not only slow and painful, but an endeavor that
risks being turned to ends far removed from
economic efficiency. (This is not to imply that
economic efficiency is the only goal of indus-
trial policy, but that one of the purposes of a
more coherent approach would be to bring this
and related objectives closer to the forefront.)
But even where decisions are made largely on
political grounds—as will frequently be the
case—a more explicit industrial policy could
help frame the questions, bound the responses,
increase the probability that individual policy
instruments function as expected and in-
tended. Given an international economy pop-

ulated by countries experimenting with indus-
trial policies, and learning to use them more
effectively, a pragmatic orientation by the
United States, grounded in empirical analysis,
could be viewed—by Congress and the Federal
Government as a whole, and by both parties—
as a vital support for our own economy, Such
an attitude toward industrial policy would help
to ensure that the U.S. electronics industry and
other high-technology sectors would get their
fair share of the resources needed to compete
effectively in world markets, It is also the best
hope, in the longer run, for older industries
ranging from primary metals to machine tools
and textiles.


