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At some point in the next decade, the U.S. will probably adopt an
explicit industrial policy. This policy may include general incentives
for capital formation, R&D, retraining of labor, and soon, but it will
also amost surely involve ** targeting™* of industries thought to be of
particular importance. By targeting | mean an effort to change the
allocation of investment — as opposed to itsoverall level — soasto
favor particular industriesin which the private market is believed to
underinvest. There may be other concepts of targeted industrial pol-
icy, but the question of the government's role in the alocation of
investment is surely the most important and controversial one.

Support for some kind of targeted industrial policy comes from a
remarkably wide political spectrum. Theideaisfavored by nearly all
Democrats and many Republicans, nearly al liberals and many con-
servatives, nearly all unions and many businesses. The only fairly
unified opposition comesfrom professional economists. Itisatribute
to the force of free-market ideology that we have resisted industrial
targeting aslong as we have.

The breadth of support for targeting is, however, partly a conse-
quenceof thefact that the specificshave not yet been defined. Which
industries are to be targeted? Many advocates of targeting are, to put
it bluntly, slippery on this point. They call for a coherent industrial
strategy backed by new government institutions, but do not definethe
substance of that strategy. Presumably the details are to be worked
out later. Y et there isa wide range of opinion about which industries
should be targeted, and very little agreement about the criteriato be
used to settle these disputes. If we can agree in advance, in more or
less academic forums, on criteria for selecting target industries, it
may be reasonable to expect government agencies tofill in theseven-
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digit detail. If we cannot devise such criteria, the prospects for suc-
cessareslim. For the problem of criteriafor targeting isadeep one—
and deep analysisis not something that government agenciesdowell.

Thecasefor atargeted industrial policy therefore standsor fallson
theissue of criteriafor selection. Can we devisecriteriafor choosing
targets which will by and large pick the right industries? If we can,
can we &vise an ingtitutional framework which will actually act on
these criteria and not degenerate into a system of political payoffs?
Theanswers| will suggest are not encouraging. Most criteriafor tar-
geting suggested by the advocates of industria policy are poorly
thought out and would lead to counterproductive policies. While
there are more sophisticated criteria suggested by economic theory,
wedo not know enough to turn the theoretical modelsinto policy pre-
scriptions. Indeed, wefind it hard to tell whether industrial policies
have been successful even after the fact. Given this lack of clear
guidelines, it is very naive to suppose that government agencies can
somehow intuit their way to appropriate policies.

This paper isintwomain parts. Thefirst partisadiscussion of cri-
teria for selecting target industries. It begins with an analysis of
**popular*® criteriawhich have been advanced in publications aimed
at a large audience, then turns to more sophisticated criteria sug-
gested by economic theory. The second part examines the other side
of the coin, the evaluation of actual industrial policies. It discusses
the difficulties in determining, even after the fact, whether an indus-
trial policy "*worked.” These problemsare then illustrated with two
examples, the sted industry and the semiconductor industry.

Criteriafer industrial targeting

Even a skeptical discussion of targeted industrial policies should
admit at the outset that there is no question that an optimal policy of
industrial targeting would be beneficial. Markets ar e not perfect, and
the numerous market failures and distortions in the real world surely
lead to too little investment in some industries, too much in others.
The question is, which ones? Markets aren't perfect, but they are
probably not so imperfect that random interventions are liable to
improve on them.

Unfortunately, most discussions of industrial targeting are vague
about what we should target. Thereisagood deal of emphasisonthe
importance of detailed study of industries, but even the most detailed
study will not help usformulate policy if wedon't know what we're
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looking for. Thereisalsofrequent assertion’of the need for acoherent
strategy; but a coherent, wrong-headed strategy may be worse than
no strategy at all.

The absences of clear criteriafor choosing targets makes discus-
siondifficult. What | will try todoin thissectionisto anaylze criteria
which are explicit in some discussions and implicit in many others.
Thesecriteriafall into two groups. First are what | will call ** popu-
lar** criteria. These are criteria which are frequently advanced in
books and articles aimed at a large audience rather than at profes-
sional economists. Thecriteriawhich | havefound most often in this
literature are high value-added per worker; linkage to the rest of the
economy; the prospect of future international competmveness and
targeting by foreign governments. From an economist's perspective,
all of these criteria are badly flawed. It is possible to show both by
abstract **thought experiments™ and by concrete example‘that an
industrial strategy which uses any of these criteria to choosetarget
industriesislikely to reduce economic growth, not promoteit.

Whilethe public debate on industria policy isdominated by these
simplistic criteria, however, thereisal so an economist's casefor tar-
geting. This case emphasizes-the role of targeting in the face of
imperfect markets, resulting in particular from economies of scale,
externalities, and the incentive-distorting effectsof the government
policies. These concepts furnish avalid basis for targeting — if the
theoretical concepts can be turned into measurable factors in:prac-
tice, and if one believes that the machinery of industrial policy.will
actually work in the way weintend.

Popular criteriafor industrial targeting

Most writing about industrial policy is vague about the.content of
such a policy. Any attempt to analyze, specific ideas is therefore
risky. If theanalyst isolatesaparticular concept and criticizes it, heis
likely to be told that he is oversimplifying. Y et there must be some
specific concepts in the minds of the advocates of industrial target:
ing. My own reading of recent discussions suggest that the most
important criteriaenvisioned by advocates of industrial targetmg are
thefollowing:

High value-added per worker. Some authors have pointed-to the
wide range of value-added per worker across industries and sug-
gested that countriescan raise their national income — to some extent
at other countries' expense — by deliberately shifting their economic
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structureinto the high value-addedindustries.

Linkageindustries. Many authorshavea so suggested that thereis
aspecia payoff to investmentin **linkage™ industries, such as stedl
and semiconductors, whoseoutputsare used asinputsby other indus-
tries.

Future competitiveness. It is often argued that the government has
avauableroleto play in targetingindustries in whichacountry isnot
currently competitiveon world markets, but in whichit will beor can
be made to be competitivein thefuture.

Responding to other governments. A final argument which has
become very popular is that industrial targeting must be used to
counter other governments' industrial policies, lest our country's
industrial structure becomedetermined by other countries' targeting.

High value-added per worker. In their admirably clear tract on
industrial policy, Minding America' sBusiness, Magaziner and Reich
immediately lay out their basic criteriafor industrial targeting:

""We suggest that U.S. companiesand thegovernment devel op

a-coherent and coordinated industrial policy whose am is to

raisethereal incomeof our citizensby improving the pattern of
our investments rather than by focusing only on aggregate

investmentlevels. Our country's real incomecan riseonly if (1)

its labor and capital increasingly flow toward businesses that

add greater value per employeeand (2) we maintain a position

in these businesses that is superior to that of our international

competitors.””’

Leaving on one side the issue of competitiveness, to which we
return below, this passageclearly states two featuresof the proposed
policy: a reliance on reallocation of investment rather than an
increasedflow, and direction of investment toward sectorswith high
vaue-added per worker.

Thereis great plausibility to the idea that reallocation of workers
into high value-added sectors will raise national income. Thereisa
wide range of value-added even among quite aggregate groups of
industries. Other thingsequal, a higher share of workersin thehigh-
value-added industries would mean higher national income per cap-
ita

But would other thingsbeequal ? Thecrucial questionto ask iswhy
there is so much variation among industries in value-added per

1. Magaziner and Reich (1980), p. 4.
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worker. Why doesn't labor move into the high value-added sectors
without specia encouragement? Theanswer, of course, isthatby and
large high output per worker reflects high input per worker: large
quantities of capital and extensive training and education. Sending a
garment worker to a refinery does not by itself make him as produc-
tive as the existing refinery workers — you also have to equip him
with several hundred thousand dollars' worth of capital equipment.
Sectors with high value-added per worker generally have low value-
added per unit of capital or per skilled worker.'

Suppose that the government were to follow apolicy of encourag-
ing investment in high value-added sectors — that is, in sectorswith
high ratios of physical and human capital to labor — without at the
sametimeincreasing the overall rate of investment. It iseasy to pur-
suea " thought experiment™* to see the consequences. Since the capi-
tal-labor ratio in high value-added industries is higher than in low
value-added industries, agiven amount of investment would employ
fewer people. Employment growth would slow, and unemployment
would rise. At the same time, since the capital-output ratio is aso
higher in value-added industries, therate of economic growth would
actually be reduced. This may seem paradoxical, since output per
worker would be rising more rapidly than before, but the paradox is
resolved by thefact that the slowdown in employment growth would
more than offset the risein productivity growth.

Over time, if they areallowed to operate, market forceswould tend
to correct some of these effects. Rising unemployment would put
downward pressure on real wages, and lower real wages would lead
firms to move towards mote labor-intensive techniques. In the long
run, employment would be restored, with more workers in high
value-added Sectors but lower productivity in each sector — and
probably lower output per worker intheeconomy asawhole. Atleast
some advocatesof high value-added targeting, however, wouldtry to
prevent this adjustment:

"*Asanational strategy, the substitution of lower rea relative

wages for productivity ‘improvements would eventually make

Americaarelatively poor country, abeit onewithahealthy bal-

ance of payments. Accordingly, a rationa industrial policy

2. For example, the chemical industry has a value-added per worker which is more than
threetimesthat intextiles, but itscapital-labor ratioisalsomorethan threetimesashigh. (Num-
bersfrom Statistical Abstract of the United States.)
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should encourage firms to invest in productivity improvements

and increased output rather than reducereal wages." ™
In other words, as unemployment rose, real wages would be sus-
tained through government legislation or lessformal suasion.

In short, a strategy of encouraging investment in industries with
high value-added per worker appears, in our thought experiment, to
have very poor results. slower growth, and rising unemployment.
But would it actually work out that way in practice? As it happens,
thereisabundant experience with thiskind of policy. For much of the
postwar period, encouragement of capital-intensive, high value-
added industries was a key element of development strategy in many
less-devel oped countries. Itisgenerally acknowledged now that such
policies.were misguided. They tended to produce dualistic econo-
mies, divided between high-wage, capita-intensive, but economi-
caly inefficient favored sectorsand alow-wage, high unemployment
residual.” The success stories of the less developed world have been
exactly those countries which, instead of prematurely developing
their capital-intensive industries, exploited their comparative advan-
tage to export labor-intensive products. Thus the proposal to foster
high value-added industry amounts to a suggestion that we adopt a
strategy which looks like a bad ideain theory and has worked poorly
in practice aswell.

Li nkages. A second criterion for industrial targeting which isfre-
quently advanced is that special encouragement should be given to
industries which are important **linkage'* sectors, in the sense that
their output isin turn used asan input by a number of other industries.
A representative view on thisisthat of Eleanor Hadley, who writesin
explaining the success of Japanese industrial policy that:

** Japanese target industries have been selected not only for their

own importance but for their ramifying effect on other indus-

tries. For example, steel was chosen because, in an industrial
economy, stee! is the basic building block. Have cheap, good-
quality steel, and the products made of it — ships, automobiles,

rails, locomotives, heavy electrical equipment — will enjoy a

price advantage.’

Similar views recur through much of theindustrial policy literature.

3. Magaziner and Reich (1980), p. 339.
4. See, for example, Little, Scitovsky, and Scott (1975).
5. Hadley (1983), p. 6.
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Magaziner and Reich offer a view which isidentical to Hadley's;
Mueller and Moore (1983) similarly arguefor a'need totarget ** basic
industries, such as steel, which have important multiplier conse-
quences throughout the economy.’’

On the surface, the idea of a special significanceto the production
of linkage industries seems highly plausible. If capital and labor are
used to produce a final good — say dishwashers — than that is al
they produce. If they areinstead used to produce steel, thesteel canin
turn be used to produce many different items. So it is natural to sup-
pose that other things equal it is more productive to allocate more
capital and labor to steel.

On reflection, however, the argument is not so clear. Saying that
steel is used in many industries conveys the impression of multiple
returnsto output. But while steel isused in many industries, a partic-
ular ingot of steel isused only once. A linkage of industry's products
can be made to sound like ** catalysts'* for the rest of the economy,
but unlike areal catalyst, steel does not get to be reused many times.

What does formal economic theory have to say? In textbook eco-
nomic models, the fact that some industries are inputs into other
industries is not in and of itself a source of market failure. In the
absence of other distorting factors, the market will in theory produce
exactly the appropriate amount of investment in linkage industries.

These textbook models, in which al **margina whatnots™ are
equal, are of course poor approximationsof reality, and it could eas-
ily bethat thewaysin which theworld isdifferent from themodelsdo
make extra investment in linkage industries desirable. For example,
there could be external economies in the linkage sector. But it is
equally possibleto conceiveof casesin whichitisthefinal goods sec-
tors which should be encouraged — e.g., if they are more labor-
intensive and unemployment isa problem.

Thefact that an industry providesinputs into other industries does
not in and of itself mean that markets underinvest in that industry.
Theremay be market failureswhich do makeit desirableto promotea
linkage industry, but the fact that an industry provides inputs to the
rest of the economy gives us no help in deciding whether or not it
should be targeted.

Future competitiveness. Some proponents of industrial policy
have realized that the differences of criteria for selection of targets
represents a problem. An answer which has been proposed by some,
such asDiebold (1980), isthecriterion of eventual international com-
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petitiveness. Adams (1983) arguesthat restricting targeting to indus-
trieswhich can eventually become competitive on world marketsisa
relatively hard-nosed criterionfor selection:

" The criterion of present or future competitiveness on world

markets . . . isadifficult market test. If theindustry can meet

that test, we can presume that resources are being allocated effi-

ciently . . . [but the] world-market test must be applied with a

dynamic view since industries presently in need of assistance

may ultimately be competitive.””®

Thereisastrong appeal to the notion that an industry isworth sup-
porting if it will eventually be able to stand on itsown feet in theface
of international competition. We know that thisis not a toothless cri-
terion: many industries have received protection and support without
ever becoming self-sustaining. (Indeed, there may well beindustries
deserving of support which would fail to pass the test, as discussed
below.) The criterion of eventual competitiveness also has an honor-
ableintellectual lineage, having been propounded by nolessan econ-
omist than John Stuart Mill.

Butitisafallaciouscriterion. Thereare at least two waysin which
an industry might meet the criterion of eventual competitiveness yet
in fact not be a proper candidatefor targeting.

The most obvious way in which an industry might meet the crite-
rion of eventual competitivenessisif comparative advantage is shift-
ing in the industry's direction for reasons independent of industrial
policy. Suppose, for example, that acountry hasasmall capital stock
but a very high savings rate. Over time, as the country accumulates
capital, its comparative advantage will shift capital-intensive indus-
tries, smply as aresult of market forces. In the economist's imagi-
nary world of perfect markets, the shift in industrial structure would
occur at exactly theright rate. In thereal world, the paceis bound to
be wrong; but there is no presumption that markets are too sluggish
— they could equally well movetoo quickly.'

The important point is that in our example — which is of course
meant to besuggestiveof postwar Japan — targeting of capital-inten-
sive industries will meet the criterion of eventual competitiveness,

6. Adams(1983), p. 413.

7. Aninterestingpoint in thisconnectionisthat " growth stocks,”’ whose valuedependson
anticipated future rather than current earnings, have historically been bad investments. This
suggeststhat financial markets tend if anything to lay too much stresson futureasopposed to
present returns.
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regardless of whether or not it actually promotes economic growth. It
may be desirableto accel erate the movement into more capital-inten-
siveindustries, or it may not — it depends on the precise nature of
capital market imperfections. Certainly it is possible to build an
industry too soon. Singapore is now building personal computers;
should it have tried to develop acomputer industry in 1965? Adjust-
ing toofast isaseconomically irrational asnot adjusting at all.

Our first case, then, is where the eventual competitiveness of an
industry essentialy happens for reasons independent of industrial
policy, something Corden (1974) hascalled the case of the ** pseudo
infant industry.”™ A second case arises when industrial targeting is
responsible for eventual competitiveness, but at excessivecost. Sup-
posethat thereisan industry with worldwide excess capacity and lit-
tle new investment. By subsidizing the cost of capital, a country
could induce its firms to resume investing, building more modem,
capital-intensive plants than their competitors. These plants might
well have lower operating costs than those in other countries, so that
even after the capital subsidy is ended the targeted industry will be
able to export and operate at higher capacity utilization than other
countries’ industries. Yet in the absence of any other special reason
for supporting the industry, such as technological spillovers, the
socia rateof return oninvestmentin anindustry with excess capacity
isbound to bequite low. Again, that is not an argument drawn out of
thinair; asargued below, the apparent successof Japanese industrial
policy in steel may be partly of thiskind.

Thelast example stressed subsidy of capital. It isalso possible that
by subsidizing the acquisition of knowledgein an industry — either
by subsidizing R&D or by protecting an industry while it moves
down thelearning curve — industrial targeting can sometimes create
industries which are self-sustaining thereafter. As with a subsidy to
capital, the eventual competitiveness does not show that the policy
was justified. There is an enormous literature on the infant industry
issue, which boils down to this: having theindustry grow up healthy
is not enough; its existence must generate enough extra national
incometo compensate for theinitial cost. Suppose, for example, that
acostly subsidy program creates an industry which is competitive,
but not by awide margin, sothat it would be nearly ascheap toimport
theindustry's products. Then the policy meets the criterion of even-
tual competitiveness, but it was nonetheless a mistake.

What theseexamples demonstrateis that eventual competitiveness
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isnot auseful guideto selecting targets. Nodoubt there areindustries
that will eventually be competitive and that should be targeted; there
are also without question future competitive sectors that should not
betargeted, and for that matter there are sectors worth supporting that
will never be ableto stand on their own feet. Unfortunately, knowing
that an industry will or might become competitive tells us nothing
about whether it should be promoted.

Response to foreign targeting. One of the most influential argu-
mentsfor industry targeting isthat it must be used to counter foreign
competition. On this argument, our criterion for selection of indus-
tries ought to be essentially defensive. We should support industries
which have been targeted by foreign governments, in order to avoid
letting our industrial structure be determined asthe"* obverse of other
countries’ industrial policies." Thereisgreat appeal to the idea that
the policies of foreign governments should not be allowed to distort
our industria structure. ASone recent report argues:

"*[The] concept that the U.S. must reduce production in any
sector — such as steel, automobiles, or semiconductors — asa
result of decisionstaken by foreign governments, istantamount
to resigning ourselves to having our economy shaped by the
policies of othersrather than by the impersonal operation of the
marketplace. Our adherenceto alaissez-faire philosophy under
these conditions would mean that the structure of American
industry would be determined, not by market forces, but by the
industrial policies of other governments.’*®

Should the U.S., then, fight fire with fire — meet targeting with
countertargeting? We probably will, but like our other popular.crite-
ria, thisone does not stand up too well under analysis.

The problem s that in economicstwo wrongsdo not make aright.
A distortionary foreign policy may reduce U.S. welfare,” but coun-
teringit withan equivalent U.S. policy will often merely makethings
WOrse.

Suppose, for example, that foreign countries subsidize exports of
an agricultural commodity, say, wheat. Thisisundeniably adistort-

8. Labor Industry Coalition for International Trade, p. 15.

9. Or it may increase over welfare. If Colombia were to subsidize its coffee exports, this
would distort theinternational trading pattern — but inaway which benefits us. Oneeconomist
remarked that when the U.S. government determined that European governments were subsi-
dizing their exports of steel tothe U.S. the appropriate response should have beento send a note
of thanks.
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ing policy, and since the U.S. exports wheat, it lowers the price of
U.S. exports and reduces our national income. Yet a program of
countersubsidy by the U.S. would depress prices still further, com-
pounding the damages. Here the plausible i dg of meeting foreign
targeting turnsout to be avery bad criterion. The éxample, of course,
not hypothetical: thisisexactly what has happened.

Theresponse of advocates of a policy'of meeting foreign competi-
tion would presumably be that whesat is a bad example. Foreign
industrial targeting should not be matched in a mindless fashion, but
only when it threatens key sectors.

But what definesakey industry?1f wecan find criteriawhich make
an industry particularly crucial, then we should target that industry
regardless of whether other countrieschoosetotarget it. If theindus-
try does not meet their criteria, foreign targeting gives no reason to
change our judgment.

Inpractice, anindustrial policy aimed at meeting foreign competi-
tion would probably lead to government encouragement of invest-
ment precisely where the returns to investment are depressed by the
targeting of other governments. A case in point is steel. Steel is
almost universally regarded asanindustry worth targeting, and partly
asaresultisanindustry with low returns. In meeting foreign policies,
theU.S. would thus betargeting an industry wherethe market returns
are bound to be low. The only justification would be if there were
other reasons to target steel. As aready suggested and argued at
greater length below, thisisadubious proposition.

In general, meeting foreign industrial policy seemsto be aimost a
recipe for picking sectors where there is excess capacity and low
returns.

Conclusions. Wehaveexamined four popular criteriafor selecting
targeted industries, and found them wanting. These criteria are not
straw men. They are the criteriawhich have been proposed by some
of the best-known advocatesof industrial targeting, and areat least as
sophisticated as theideas which shape most public debate.

Of the four criteria, two would probably be quite disastrously
counterproductive. Targeting of high value-added industries is both
in theory and in practice arecipefor slower growth and higher unem-
ployment; defensivetargeting to meet foreign policies will often bea
way of insuring that investment is funneled into areas with excess
capacity and depressed rates of return. The other criteria, linkages
and future competitiveness, are less obviously destructive; but they
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are not likely to be beneficial, either.

| am sure that some advocatesof industrial targeting will deny that
they have in mind anything as simplistic as the concepts just
described. The proponents of these criteria, however, do not think
they are being simplistic. And when thetimeto chooseindustrial tar-
getscomes, it will beabreak with all past experience if thecriteriafor
selection are more sophisticated than these.

Nonetheless, it is possible to suggest some more sophisticated cri-
teria for targeting which might be used to carry out a successful
industrial policy. | find it hard to believe that they can serve as useful
guidesfor policy, but in fairness they ought to be described.

More sophisticated criteria

Only the most die-hard believer in the functioning of free markets
would deny that a government planner with sufficient information
and freedom of action could increase national income by targeting
certain industries. Theidealized model in which free marketslead to
aperfectly efficient outcome relieson extreme assumptions, particu-
larly about returnsto scale and the ability of firmstofully capture all
the benefits of their activities. Since these assumptions are visibly
violated, there clearly exists a set of government policies — includ-
ing activities we would describe as industrial targeting — which
could raise national income.

The problem is that knowing that a useful industrial policy exists
does not necessarily help usimplement it. To be helpful, an advocate
of industrial targeting must be able to describe operational criteriafor
choosing target industries. Thistask may not behopeless, butitisnot
simple. What | will do isto analyzethe way three types of deviations
from theidealized competitive model might giverisetoacasefor tar-
geting, and discuss the difficulties in formulating actual policies on
the basis of existing knowledge.

Economies of scale and imperfect competition. The most obvious
failing of conventional economic models istheir assumption of con-
stant returns to scal e and the associated assumption of perfect compe-
tition. In view of most businessmen and many economists, the norm
— at least in manufacturing — is some degree of increasing returns
and amarket structure whichismoreor lessoligopolistic. Of particu-
lar importance for many discussions of industrial policy are
**dynamic'* economiesof scale, resulting both from therole of R&D
and from the experience cure.
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It makes a great dedl of difference whether these economies of
scaleareinterna or external to firms. For example, does eachfirmin
the industry have its own experience curve, or is there an industry
experience curve which reflects output nationwide (or worldwide)?
The case wherethe economiesdf scalearelargely a thelevel of the
industry rather than the firm is quite different from the case of firm-
specific scale economiesand isdealt with below. .

In the case of internal economiesof scale, the starting point for a
discussion of policy is the realization that marketswill not be per-
fectly competitive. Anindustry will consist of asmall group of firms,
or if it consists of many firms they will be producing differentiated
products. Prices will be above margina costs; firms will often act
strategically, taking actions aimed at influencing the decisions of
other firms. Therange of possible behavior, and of responseto gov-
ernment policies, is much wider than in the standard competitive
model.

In the U.S. the traditional concern of government has been with
protecting consumers from the exercise of market power by firms.
The response has been antitrust and, in cases of very powerful scale
economies, regulation. Only with the growing importance of trade
has focus shifted to the protection or promotion of domestic firms
againstforeign competitors. Thereisdefinitely roomfor activist pol-
icy here, but deciding what to do is not straightforward. Theoretical
models can be devised in which an industry with economiesof scale
should be targeted, but others can be devisedin whichit should not.

Let us begin by sketching out one sort of situation in which target-
ing might be advantageous. Suppose there is an industry in which
there are only two serious competitors, a U.S. firm and a Japanese
firm, and that each knows that its costs will fall sharply asit gains
experience. Each firm will tend to follow a **Boston Consulting
Group'* strategy, initialy setting its prices low in order to move
down the experience curve. If it could, each firm would like to con-
vince the other that it will follow a very aggressive policy, so asto
encourageitscompetitor to pull back; but thefirms may haveno cred-
ibleway of making such acommitment.

Inthis context, atargetedindustrial policy could servethe purpose
of helping domestic firms play their strategic game. A government
subsidy, for example, could make credible the intention of the
domestic firm to pursue an aggressive pricing policy, deterring,its
competitor. The withdrawa of the competitor could raise profitsby
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more than the amourit of the subsidy, in effect transferring monopoly
rentsfrom foreignersto domestic residents. Thusthereisat least the
possibility of asuccessful predatory industrial policy."”

Unfortunately for policymakers, small variations in the situation
could reverse the conclusion. Suppose, for example, that there are
not one but several U.S. firms, and that the industry concerned isone
in which we are a net exporter. Then it still might be the case that an
output subsidy could benefit the U.S. by deterring foreign competi-
tion,. But it could also be the case — and this becomes more likely,
the more U'S. firms there are — that the opposite is true. In compet-
ing with each other, U.S. firms may be setting their export pricestoo
low arid investing too much for their own collective good; their col-
lective profits might be improved if they could be induced to pull
back. Thisistheclassical argument for exploitation of market power
in trade: you should raise the price of your exports, not lower it.

Which of these stories is right? The answer surely varies across
industries. To act with any hope of success would require a deep
study of each industry in question — adeeper study than any which
has ever: been carried out.

External economies. Even in textbook analyses, external econo-
miesare acknowledged to be ajustification for government interven-
tion. If the output of firms generates experience which is useful to
other firms, or if the results of one firm's research and devel opment
can be **reverse engineered’” by other firms to improve their own
technology, then thereisaclear opening for government action. The
question becomes one of political economy: can the government act
with enough wisdom to do more good than harm?

The obvious examples of external economies are in innovative
industries. Developersof new products or processes cannot help con-
veying valuableinformation to competitors. Even if some details of
aninnovation can for atime be closely held — for example, a manu-
facturingprocess — the simple knowledge that something can be
done isoften highly valuable to competitors.

Some discussionsof industrial targeting also seem to suggest that
there are external economies in the relationships between innovative
industries and their customers. Such aVview appears to be theimplicit

10. Thisanalysisis based loosely on Brander and Spencer (1982), aswell ason Krugman
(1983).
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model in thisrecent statement by the Semi conductor Industry Associ-
ation:

"'The U.S. advantage in semiconductorshas . . . enabled the

U.S. tomaintainacompetitivelead in most other high technol-

ogy fields.”"

Presumably the idea is that close proximity to suppliers makes it
easier for the users of the high technology productsto pick up ideas
which are**in theair,"* enabling them to keep abreast of and exploit
thelatest advancesintechnology. Thecasefor believinginimportant
inter-industry externalitiesof thissort doesnot seemascompellingas
the casefor intra-industry externalities; but there are doubtlesssome
examples.

Externalitiesare clearly important in innovativeindustries. If that
were the whole story, these externalities would mean that firms
underinvest in technology, and would provide a clear case for gov-
ernment subsidy of R&D and promotion of industries on the early
part of their learning curve. Unfortunately, this is not the whole
story. Recent theorizing on competition in innovative industrieshas
suggested that thereare someother reasonswhy firmsmay overinvest
in technology.” There are two main reasons. First, there may be
wasteful duplication of research. There may be six firms trying to
develop a process when there should be only two or three. An R&D
subsidy would encourageeach firm to invest more, but it would also
encourage entry, encouraging further duplication of work. Second,
established firms may try to use heavy investment in R&D to deter
potential competitors. This may lead them to develop technologies
‘‘too soon,™* leading'to a situation where the socia returns to more
R&D areactually quitelow.

For thesereasons, asimple policy of subsidizing high technology
industriesisnot necessarily agoodidea. In principleonecould devise
a better policy, one which combines some subsidy elements with
industry restructuring to reduce the number of firms, encouragethem
todojoint research, etc. It ispossiblethat Japaneseindustrial policies
actually doin somedegreeapproachthismodel. All onecan say from
aU.S. perspectiveis that to successfully select targeted industries,
back them with subsidies, restructure them, and do all thisin an

11. Semiconductor Industry Association (1983), p. 1.
12. SeeDasgupta and Stiglitz (1982).
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objective way would require that government officials show a depth
of understanding and subtlety of action unprecedented in U.S. his-
tory — and that they do it on aroutine basis.

Other government policies. It isarguable that the most important
reason why theidealized model of acompetitive economy iswrongis
that we in fact have a large, intrusive government. The government
imposes taxesand regul ationswhich are not neutral acrossindustries,
it offers unemployment insurance and imposes minimum wages; it
protects declining industries and bails out firmsin trouble. All of
these actionsdistort incentivesin the market.

Itisafamiliar proposition from the literature on economic devel-
opment that distortions due to government action may make other
offsetting government actions desirable. For example, protection of
imports can lead to an overvalued exchange rate, which in turn may
imply that export subsidies can raise national income. Similarly, if
thegovernment tendsto promote or protect |abor-intensive sectors, it
may be able to undo some of the damage by simultaneously promot-
ing capital-intensive projects.

In general, however, the appropriate response to government-
induced distortionsisto try to minimizethem, not to target particular
industries in which the country underinvests. The interaction of the
tax system with inflation during the 1970s probably led the U.S. to
invest too much in housing, too little in plant and equipment; surely
theright response was reform of the tax system, not targeting of par-
ticular capital-intensive industries.

It is sometimes argued that existing government policies, though
not explicitly targeted, do have differential effectsacrossindustries,
and that this means that we should respond with targeted offsetting
policies. The answer, however, probably is that we should respond
with policy reforms which are also not explicitly targeted, even
though they too may infact differentialy favor certain sectors.

Conclusions. There is a theoretical case for industrial targeting.
There may come atimewhen economistsare sufficiently knowledge-
ableto make concrete policy recommendations based on that theoret-
ical case. Asit stands now, however, the theory does not look very
operational. If we must have a targeted industrial policy, it would
probably be best to target the high technology industries, which have
both important dynamic scaleeconomiesand important externalities.
But we have no assurance that thisisactually theright policy. There
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are arguments, and not outlandish ones, suggesting that targeting of
these industries might well lower national income.

Evaluatingtargeted policies

There is no lack of experience with targeted industrial policies.
Japan, of course, has pursued a policy of targeting throughout the
postwar period. France has also made fairly consistent effortsto tar-
get particular industries. Other countries, including Germany, Brit-
ain, and indeed the U.S. have at times targeted individual sectors.
Onemight beinclined, then, to sweep asidethetheoretical discussion
of the previous part of this paper withacall for alook at theevidence.
What has worked in practice?

Unfortunately, thisis not so simple a question as it seems. In the
first place, simply ascertaining what a country's industrial policies
have been isoften quite difficult. In the modern world, governments
rarely useclean, transparent tools likeflat subsidies or tariffsto pro-
mote targeted industries. Instead they use a variety of hard-to-mea-
sure instruments — tax incentives, credit allocation, procurement
policies, recession cartels, red-tape barriers to imports, and so on.
The extent of effective targeting is not only hard for observers to
ascertain; it isafair bet that even the officials administering the pro-
gramsdon't know how much support they are providing.

Above and beyond this difficulty is the problem of evaluation.
Even if weare sure that acountry did in fact target a particular indus-
try, thereis no simple way to tell whether that policy raised national
income. Theissue of evaluationissimilar to the problem of selecting
targetsin thefirst place, and issimilarly difficult.

Theplan of this part of the paper isto review the problem of evalu-
ating targeted industrial policy, then illustrate the difficulties with
brief discussions-of the two most famouscases of industrial targeting:
the Japanese successes, real or alleged, in steel and semiconductors.

Theproblem of evaluation

Most studiesof industrial policy do not worry explicitly about the
problem of evaluating a policy's success. The attitude of most
authors seems to be that they will recognize success or failure when
they see them. In practice, this usually leads to evaluation based on
one of two criteria: the overall success of economies whose govern-
ments use targeted industrial policies, or the eventual competitive-
nessof targeted industries.
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The argument from overall successin its basic form is the state-
ment that ** Japan has a targeted industrial policy, and Japan has a
high growth rate, so Japanese-styletargeting must work.” | may be
accused of caricaturing the position of advocates of targeted policies,
but in fact thisis the main argument of many advocates of targeting:

"How did Japan manage for 20 years to have real per annum

growth of 10 percent? Inasmuch as no one else has achieved

that, it strikes me that something other than market forcesis an
element in explainingit.””*

The problem with the argument from overall successisthat indus-
tria policy isonly oneof many waysin which countriesdiffer. Table
1 shows, for example, some readily quantifiable reasons for the dis-
parity between U.S. and Japaneserates of productivity growth during
the 1970s. Japan had afar higher saving rate than the U.S., together
with a much lower rate of growth in employment; thus, capital per
employee rose much more rapidly in Japan than in the U.S. At the
same time, Japan was rapidly accumulating human capital, as indi-
cated by the growing proportion of high skilled workers. Together
with these readily quantifiable factors are qualitative factors
remarked by many observers. an educational system which does a
better job than oursof teaching basic literacy and mathematical skills;
a better climate of labor-management relations; the advantage of
being able to borrow technology from aU.S. economy which is still
inmany respectsmore advanced; and, hard to prove but supported by
many anecdotes, a higher level of motivation generally.

The point is that there is no lack of possible explanations for
Japan's rapid productivity growth, and no reason to presume that
everything Japan does contributes to that growth. Japan's agricul-
tural policy almost surely isadrain on theeconomy, yet theeconomy
has performed well. It is entirely possible that Japanese industrial
policy hasalso been unproductive or counterproductive, but has been
outweighed by favorable factors. Argument from aggregates does
not work; only an examination of the specifics of targeting can be
used to evaluateits effectiveness.

But what specifics should be examined? In practice, most authors
end up using the criterion of eventual competitiveness. If atargeted
industry ended up as an effective competitor on world markets, the

13. Eleanor Hadley, quoted in High Technology (1983), p. 20.
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TABLE 1
QuantifiableFactorsin Japan's Faster Productivity Growth
Japan us.
Net saving as
percent of GDP,
1974-80 195 6.5
Rate of Growth of
Employment, 1973-80 0.7 2.1
Full-time school
enrollment %
Ages15-19: 1960 39.4 64.1
1975 76.3 72.0
Ages 20-24: 1960 4.8 12.1
1975 145 21.6

Sources.OECD, Main Economic I ndicators, Historical Statistics, and Bureau of the Census,
Social Indicatorsif

policy is judged a success. Japanese steel and semiconductors are
held up asexamples of success based on the growth in Japanese mar-
ket share, rather than onany careful calculation of costs and benefits.
Aswe havealready pointed out, however, eventual competitiveness
does not necessarily provide any justification for industrial targeting,
and it aso is no evidence that targeting was a good idea. It may
instead either reflect forces which had nothing to do with industrial
policy, or it may represent avictory achieved at excessive cost.

In order to evaluate targeted industria policies, we must make a
careful analysis based on the same criteria we would use to select
industrial targets. In particular: did the policy give domestic firms a
useful strategic advantage? Did it generate valuable external econo-
mies?Did it offset adistortion caused by other government policies?
Hardest of all to determine, were these benefits worth the cost?

The success that wasn't: the case of stedl

If the U.S. ever does adopt a strategy of industrial targeting, it is
amost inevitable that steel will be one of the chosen industries.
Japan's rapid emergence asamassiveexporter of steel in the '60s and
"70s is till the most widely cited example of successful industria
policy (although semiconductors have recently begun to share the
honor). The decline of theU.S. industry is correspondingly held up
as an example of the adverse consequences of the lack of aU.S.
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response. In the terms of the popular criteria for choosing a target
examined in the first part of this paper, steel has everything: high
value-added per worker, thanks to its capital intensity; linkages, due
toitsstatus asabasic material; in the Japanese case, eventual compet-
itivenesson world markets; and in thecaseof the U.S., thefact that at
least some of the industry's problems could be attributed to foreign
targeting.

But we have seen that these are not valid criteria. Looking at the
industry's experience more critically suggests a quite different con-
clusion. Remarkably, this most famous of successes for industrial
targeting was no successat all.

Backgroundon the steel industry, 1960-1980." To understand the
dynamicsof competitionin thesteel industry requiresan appreciation
of four factors: the"*maturity** of steelmakingtechnology, theinter-
nationalization of raw material supply, the persistent differential
between U.S. and Japanese employment costs, and the unexpectedly
slow growth in demand after 1973. These factors, more than indus-
trial policy, determined the basic outline of shifting market positions.

Thetechnology of making steel isamatureone. Thatis, itisfairly
standardized and not changing too rapidly. As a result, the most
advanced nations do not have a significant technological advantage
over only moderately advanced countries. From the 1950s on, new
steel plants in Japan, Europe, and the U.S. have al been roughly
comparable in their labor and materials efficiency. More recently,
advanced devel oping countries such as Korea have also shown their
ability to borrow this technology.

It should be noted, however, that while new plants have been
roughly comparable in different countries, there is a strong vintage
effect: new plants have higher labor productivity than older plants.
Thisisimportant in explaining relative U.S. and Japanese productiv-
ity performance.

There was a time when the world distribution of steelmaking was
largely determined by thelocation of raw materials. Steel production
was located on top of coalfields which were not too far from sources
of iron ore. By 1960, however, the advantages of traditional loca-
tions had evaporated. On one hand, traditional raw material sources
were becoming increasingly worked out. On the other hand, falling
ocean transportation costs made it possible to exploit new sources,

14. Thisexpositionisbased on Crandall (1981).
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such as Brazilian iron ore and Australian coal. Theresult wasto turn
steel into a **footloose™ industry: any coastal location with a good
harbor would do. The critical determinants of location became the
cost of capital and labor.

In spiteof therapid risein real wagesin Japan over the past twenty
years, the compensation'of U.S. steelworkers has consistently been
far higher than those of their Japanese counterparts. In the mid-1960s
U.S. steelworkers reviewed wages and benefits about six timesthose
of Japanese workers; in 1981 they still received about twice as much.
During the 1960sthe major reason for this differential wasthe higher
level of U.S. wagesin general, which in turn reflected general U S.
economic advantages: superiority in high technology industries, a
higher level of capital per worker, greater self sufficiency in natural
resources. Asthese advantages have narrowed, thedifferentia in the
steel industry has been sustained through a sharp rise in the wages of
U.S. steelworkers relative to the U.S. manufacturing average, from
38 percent above the average in 1967 to a 71 percent premium in
1977 .-(1t is curious though perhaps not surprising that many discus-
sions of the competitive problemsof the U.S. steel industry — such
asthat of Magaziner and Reich — do not even mention theexercise of
market power by the steelworkersasapossible source of difficulty.)*

Finally, thestateof the steel industry in all countrieshasbeen pow-
erfully conditioned by the slow growth in consumption since 1973.
From 1968 to 1973, world steel output grew at an annua rate of 5.7
percent, but after 1973 the combination of higher energy prices and
slower growth in industrial countries brought a- sharp slowdown,
even before the worldwide recession of recent years. From 1973 to
1978, world output of steel roseat an annual rate of only 0.5 percent.

Market forcesand steel competition. Before proceeding to analyze
theroleof industrial policy, itisworth asking what the effect of these
factors would have been if there had been no government interven-
tion. Otherwise we may be attributing to MITI developments which
would have happened in any case.

Thefirst critical point isthat by the early 1960s the Japanese steel
industry would have had a conipetitive advantage over the U.S.
industry even if the Japanese government had kept hands off. The
sametechnological **book of blueprints'™ wasavailableto both coun-

15. Dataon steelworker compensation from Crandall (1981).
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tries, accessto raw materialswas nolonger acrucia factor, and labor
costs were much higher in the U.S. Capital was becoming steadily
more availablein Japan, thanks to a high saving rate. Quiteindepen-
dent of industrial targeting, Japan was gaining acomparative advan-
tagein steel whiletheU.S. waslosing one.

Given this underlying shift, the rational investment strategies of
thetwo industries were quitedifferent. Japanesefirms naturally built
new "*greenfield” plants. U.S. firms could have built such plants,
but could not have made them pay, since their labor costs would still
have been far higher than those of their Japanese competitors. The
rational strategy — intermsof long-run profit maximization, not just
short-term advantage — would have been to invest only to maintain
existing capacity or to take advantage of specia opportunities to add
capacity cheaply through **roundout™ additions at existing sites.
(Thegreenfield plants built inthe U.S. during the '60s yielded adis-
appointing rate of return. )"

Because of its increasing relative proportion of newer plants, the
Japanese industry eventually was bound to outstrip the U.S. in labor
productivity. Thiswould not have been asign of failureon the part of
either U.S. workers or managers, simply a reflection of the newer
vintage of the Japanese plants. The U.S. could keep up, but only at
excessive capital cost. The productivity of capital isasimportant an
economic consideration as the productivity of [abor.

Finally, with the sharp slowdown of world demand after 1973,
there would have been excess capacity in the steel industry whatever
the policies of government. In this excess capacity environment the
plantswhich stayed open would be newer plants with lower operating
costs — in other words, Japanese capacity utilization would be
higher than that of U.S. firms.

What should be clear from thisexposition isthat the broad picture
in U.S.-Japanese steel competition is not too different from what it
would have been without Japanese targeting. This is not to deny a
roleto MITI, but we should not overstress itsimportance.

Japan'stargeting of steel. From the 1950s to the early *70s, steel
wasatargeted industry in Japan. Thismeant several things. First, and
probably most important, the Japanese steel industry became a
favored claimant in a rationed capital market in which interest rates
were below market-clearing levels — an important, if hard-to-mea-

16. Magaziner and Reich (1982), p. 161
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sure, subsidy. Second, the industry received tax breaks. Third, the
industry received some subsidies and low interest loans, athough
these were relatively unimportant. The combined effect was basi-
caly togiveJapan's steel industry a low cost of borrowed capital. At
the same time, the assurance that in recessions the industry's profits
would be protected by cartelization probably made firms more will-
ing torisk having excess capacity.

The result was that from the mid-1960s through the early 1970s,
the period of most rapid growth, the Japanese industry had adistinc-
tive pattern of financing and rates of return, as shown in Table 2.
Investment was overwhelmingly financed by theissue of debt, hardly
at all out of retained earnings. The rate of return was well below the
averagefor Japanese manufacturing.

TABLE 2
Financing of JapaneseSted Investment

Retained earnings as % of net

investment 1967-71 .15
Long term debt as % of capital
employed
1964 46.1
1971 67.7
Rate of return in steel, 1971 10.7
Rate of return, al Japanese
manufacturing, 1971 17.5

Sources: International Iron and Steel Ingtitute, Financing Steel Investment, 1961-1971, and
Organization of Economic Cooperationand Development, Profitsand Rates of Return, 1979

The eventual return on this investment was even lower than this
table suggests. After 1973, the growth of world steel demand fell off
sharply, and Japanese steel production peaked in thisyear. Although
Japanese firms have low operating costs and have thus managed to
maintain higher rates-of capacity utilization than their competitors,
steel prices have been low enough that profits have been low — cer-
tainly not high enough to have made investing in steel profitable. In
fact, little new investment has taken place since 1973. It is only
thanks to the prevalence of low-interest loans and the capital gains
from subsequent inflation that the Japanese steel industry has
remained solvent. To caricature the Japanese industry's position, in
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the '70s the steel companieswerewilling to operatethecapital-inten-
sive plants the government built for them.

Did targeting of steel help Japan? The crucial question now
becomes, was targeting of steel a wise policy? Did it in fact raise
Japan's growth rate?

On thetest of market returns, the targeting of steel does not look at
al likeagoodidea. Becausedf the unexpected stedl glut of the *70s,
the heavy investmentsin steel between 1965 and 1972 turned out to
yield very low ratesof return. By encouragingtheseinvestments, tar-
geting funneled resources into a sector with low private rates of
return. Only if social rates of return were much higher than private
rates can the policy bejustified.

The most common reason advanced why there may have been
extrasocid returnsissteel’'s roleasalinkageindustry. Thisisthejus-
tificationoffered by Hadley (1983) and M agazinerand Reich (1982);
it is dso suggested by some professional economists, e.g., Adams
(1983). But as we have seen, linkageshy themselvesdo not crestea
divergence between socia and private rates of return. A true market
faillureisrequired.

As we have argued, targeting can create strategic advantages
which enable domestic firms to capture rents from foreign competi-
tors. In this case, however, with a depressed world industry, there
were no rentsto capture.

It isalso possiblefor atargetedindustry to generate useful techno-
logical externalities. But the mature technology of steelmaking
makes such externalities unlikely; indeed, the U.S. and Japanese
industriesseem to have had rough technol ogical parity from 1960 on.

If thereisanother argument for the usefulnessof Japan's targeting
of stedl, it is not prominent in the literature. Heresy though it may
seem, itishard to avoid theconclusionthat the most famousof indus-
trial policy successeswas no success at all. It encouraged Jganese
industry to invest in an activity with low returns, and it generated no
visible side benefits.

Should theU.S. have targeted steel? If theU.S. had targeted steel
in the '60s and *70s, the resultswould have been similar to the Japa-
neseresults, but even lessfavorable. The U. S. could have built new
greenfield plantsas productiveas Japan's, but becausedf higher U.S.
labor costs they would have had lower capacity utilizationand lower
profit ratesthan Japan's. In other words, the privaterate of return on
any targeted investment in the U.. S. steel industry would have been



Targeted Industrial Policies: Theory and Evidence 147

low indeed.

Argumentsfor extrasocia returnsin sted intheU.S. aresimilarto
thosefor extrareturnsin Japan, and are similarly dubious. The one
exceptionwe might makeisan argumentrarely mentioned. Thereisa
market failure in steel: the market power of the steelworkers. This
provides a possible though risky justification for intervention.
Because steelworker wages are above their free-market levels, it
makes sense to offset this distortion by subsidizing the steel indus-
try's labor costs. The problem is of course that this might only
encourage wages to go still higher. Ideally the government could
strike a bargain: employment subsidiesin return for wage restraint.
The problem is that politically such a bargain is amost inconceiv-
able.

Conclusions. The experience of the steel industry is usualy cited
asan exampledf thefavorableconsequencesof industria targetingin
Japan and the unfavorableconsequencesdf U.S. inaction. Infactitis
apoor example. Japanesetargeting was probably not crucial in deter-
mining the coursedf U.S.-Japanese competition, and to the extent it
wasineffective, it probably reduced Japanese national income.

The success that may have been: semiconductors

In recent years, the semiconductor industry has acquired much of
the auraonce associated with steel asasymbol of national economic
prowess. Aswasoncethecasewith steel, asemiconductorindustry is
something possessed only by themost advanced countries; like steel,
semiconductors are an input into other advanced industries; like
steel, semiconductorsareclosely connected with acountry's military
potential. In the 1950s, a nationa presencein steel was a political
mustfor every country that could affordit; in the'80s and *90s, semi-
conductorswill play much thesamerole.

Nr e important for our economic analysisis the indisputablefact
that the semiconductorindustry isabout asfar asonecan get from the
classical model of aperfect market.

Background on the semiconductor industry. The key featurecof the
semiconductor industry is its extremely rapid pace of technological
change. The real cost of agivenamount of computing capacity iscut
inhaf every few years. Thismeansavery short product cycle, which
in turn hastwo major consequences: strong dynamic scal eeconomies
and important external economies.

The shortness of the product cycle makes dynamic scale econo-
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miesimportant in two ways. First, the costsof R& D cannot be amor-
tized over many years production. Asaresult, R&D isalarge part of
afirm’s cost, and the per-unit cost dependsstrongly on afirm's sales.
Second, because product cycles do not last very long, firms are
aways in the early, steep part of the experience curve. So for each
individual firm, average costsfall quite sharply with cumulative out-
put.

In addition to the dynamic scaleeconomies at the level of thefirm
are additional, external economies that spill over between firms.
Someof these spilloversseem to operate through personal contact —
hence the high-tech clustersof Route 128 and Silicon Valley. Others
operate through the possibility of **reverse engineering™* or more
genera forms of imitation, and may apply a a national or even a
world level.

Determinants of international competition. In an industry with
strong dynamic scale economies, international competition issome-
what more complex than'in conventional models of international
trade. There is an important element of simple comparative advan-
tage, but history and market access can aso be crucial. And the
importance of theexperience curve makesit normal for shiftsin mar-
ket position to occur suddenly rather than gradually.

Comparative advantage in high technology industries is largely
determined by access to human capital of the right kind. The coun-
tries and regions which have done well in high technology competi-
tion are those with relatively abundant supplies of highly educated
workers. Labor costsin production are not 'asimportant as the ability
to maintain close links between production and R&D; so as to keep
abreast of changing technology.

As Table 3 suggests, a once-overwhelming U.S. lead in highly
educated |abor has been narrowed over time by other countries, espe-
cially Japan..Even in the absence of industrial targeting by other
countries thiswould lead us to expect somereduction of U.S. market
sharein high technology industries, including semiconductors.

How would thisfall in market share come about in the absence of
targeting? One recent study has argued that in the absence of target-
ing the process would be gradual:

"*In an open market American firms would lose market share

slowly when Japanese production began . . . theoveral pattern

of tradein arange of semiconductor products in an open market

should see American producers losing. market share slowly to
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Japanese producers but retaining a permanent market position
based on their initial advantage.’’"’

TABLE3
Human Capital Indicatorsfor High Technology Industries
Japan u.S.

Scientists and engineers
engaged in R&D per
10,000 workers

1970 33.4 63.6

1978 49.4 58.3
Electrical engineering
graduates per 1,000,000

1970 133 85

1977 185 66

Sources. National Science Board, Science Indicators, 1980, and Borrus, Millstein, and Zys-
man (1982)

This argument is, however, almost surely wrong, because of the
importance of the experience curve. The basic situation in high tech-
nology industries is that Japan is acquiring a comparative advantage
inareasin which U.S. firms have historicaly had dominant market
shares. U.S. firmsthus have theinitial advantage of greater cumula-
tive experience, but Japanese firms have lower input costs. It makes
no sense in this situation for Japanese firms to try to increase their
market share gradually acrosstheboard, since thiswouldfail toover-
comethe U.S. advantage in experience. Instead, the natural strategy
of aJapanesefirm — regardlessof whether or not the government is
involved — isone of rapid penetration of a narrow market segment.
Thisinvolvesaggressive pricing togain market share and movedown
thelearning curve. Thus ™" surges' involving a Japanese willingness
totakeinitial lossesand arapid increase in Japanese market shareina
narrow product line are probably endemic to the process of Japanese
catch-up to the United States.

This is not to say that targeted industrial policies could not also
play arole. Subsidiesto R&D could obviously promote a particular
industry. More subtly, a protected domestic market could serve asa
springboard for exports. By providing a secure base, a protected

17. Borrus, Millstein, and Zysman (1982), p. 147.
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domestic market can encourage domestic firmsto investin R&D and
to move down the learning curve, while at the same time deterring
foreign competition from doing the same. This can lead to a larger
market share for domestic firms even in unprotected markets.” The
allegation of the U.S. semiconductor industry isthat it isacombina
tion of subsidies and the advantage of a protected domestic market,
rather than market forces, which have led to therapid growth in Japa-
nese semiconductor exports.

Japanese targeting d semiconductors. Japan's targeting of semi-
conductors contains one well-documented but probably not too
important element — government-subsidized, collaborative research
— and one disputed but possibly crucial element — closure of the
domestic market. Several major studies have alleged that these two
policies in conjunction have been the prime cause of Japanese suc-
cess,” but it remains possible that policy was actually aminor factor.

The undisputed part of Japanese policy has been the encourage-
ment of joint research projects supported by government subsidy of
which thebest known isthe Very Large ScaleIntegration (VLSI) pro-
gram. Relativeto the size of theindustry, the subsidies do not appear
to have been very large. The Semiconductor Industry Association
estimates a total subsidy of $507 million from 1976 to 1982; i.e.,
about $75 million per year. At the same time, Japanese sales of inte-
grated circuits in 1981 were valued at nearly $3 billion.” So the
extent of subsidy by itself was aimost certainly not enough to give
Japanese firms a decisive advantage. More uncertain is whether
encouragement of joint research and market-sharing allowed Japa-
nese firms to avoid duplicative research, thus making their R&D
more efficient than that of U.S. competitors. U.S. industry execu-
tives tend to be doubtful about this. In general, the alegations of
predatory Japanese targeting focus less on subsidized research than
on the effectsof aclosed domestic market.

Until themid-1970s, Japan had overt protection of itssemiconduc-
tor industry, through tariffs and quantitative restrictions. After dis-
mantling of these barriers, however, the share of imports in Japanese
consumption did not rise. Indeed, it showed adownward trend during

18. SeeKrugman (1983, forthcoming).

19. Borrus, Millstein, and Zysman (1982) and Semiconductor Industry Association
(1983).

20. Subsidy figure from Semiconductor Industry Association, sales figure from Borrus,
Millstein, and Zysman.
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the period 1975-82, except for a temporary reversal following the
massive appreciation of theyenin 1978. Theargument of U.S. critics
has been that the structure of the Japanese industry alows de facto
closure of the market through formal guidance without any explicit
controls on imports.

Thekey feature of Japan's industry structure isthat the major pro-
ducers of semiconductorsare a so the major consumers. Thesefirms
arenot, however, vertically integrated in the usual sense of theterm.
Each firm sells most of its output on the open market, while buying
most of its semiconductorsfrom other firms. It is argued, however,
that theseare really not arm’s-length transactions. Ineffect, Japanese
firms may be colluding to buy only from each other, with this collu-
sion promoted by discreet guidance from MITI.

Isthisreally the case? The prime pieceof evidence usualy cited is
thelow shareof importsin the Japanese market. Although U.S. semi-
conductor firms make about two-thirds of the world's integrated cir-
cuits, they account for only about asixth of the Japanese market. One
might point out, however, that asimilar though less striking disparity
exists between Japan's share of the world and U.S. markets: Japan
accountsfor nearly 30 percent of world I1C production, but only 12
percent of U.S. consumption.” Japan does run a substantial surplus
in semiconductor trade with the U.S., but this need not be taken to
demonstrate protection. More significant but less objective is anec-
dotal evidence of a ""buy-Japanese’™ mentality among Japanese
firms. Whether this represents a hidden officia policy is much less
clear.

In any case, is the combination of subsidy and market closure the
basic explanation of Japan's rising market share in semiconductors,
particularly itsleading position in memories? Theanswer is probably
not. As we have argued, arising Japanese market sharein high tech-
nology industries generally would be happening in any case, and the
rapid penetration of narrow market sectorsis exactly what we would
expect. Government policy may have helped determine that memo-
ries rather than some other type of product were the market segment
selected, but the general character of what has happened probably has
little to do with official targeting.

WasJapanesepolicy a success? T o theextent that Japanese indus-
trial policy has been responsiblefor the growth of the semiconductor

21. Figuresfrom BusinessWeek, May 23, 1983
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industry, was that policy a success? The basic criteria for success
would be either (1) capture of substantial rents from U.S. firms, or
(2) external economies benefiting other industries. In both cases the
returns are not yet in.

The rentsfrom semiconductor targeting, if there will beany, liein
the future. Although numbers are not available, it seems clear that
Japan's export of 64K RAM:s has not yet earned areturn sufficient to
justify the investment. The large Japanese market share was won
through a price war which led to substantial lossesfor U.S. firmsand
is unlikely to have been marked by Japanese profits. There has been
no sustained breathing space for the Japanese to exploit their market
dominance, since a similar costly battle for the 256K RAM is now
looming. If there areto be big profitsfor the Japanese firms, they still
lieseveral yearsin thefuture.

The external economies from semiconductor production are also
yet to be seen. It is often asserted that a country which hasadecisive
advantage in production of semiconductors will thereby gain acom-
parable advantage in ‘‘downstream’’ products such as computers,
but there is no solid evidence that thisistrue. The U.S. isfar from
being out of the semiconductor business and retains leadership in
many other high technology areas. Thus it will be years before the
alleged adverse effects of Japanese targeting on U.S. economic per-
formance becomeclearly visible.

Conclusions. In contrast to thefairly clear case of steel, theeffects
of industrial targeting in semiconductorsareenveloped infog. Wedo
not know clearly theextent to which theindustry wasreally targeted,
we do not know how important the targeting was in international
competition, and we do not know whether the policies of the Japa-
nese government, whatever they were, raised or lowered Japanese
national income.

Semiconductorsare a classic example of anon-classical industry.
Nearly every market failure that one can think of ispresent. Soif any
sector issuitablefor government intervention, thisistheone. Yetitis
unclear whether the government intervention which has taken place
waseither crucial for the industry or beneficial from a national point
of view.

General conclusions

The advocates of industrial targeting generally claim that targeting
has worked in other countries and is a major reason for better eco-
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nomic performance abroad than in the U.S. While thediscussion just
presented is far from a conclusive rejection of this assertion, it cer-
tainly raises questions.

The crucial point is that evaluating the success of targeted indus-
trial policiesisavery difficult task. Most authorsdo not realize this.
They go into painstaking detail on the technology and history of an
industry, then become sloppy and casual when they come to the truly
difficult task of economic evaluation.

We have examined briefly two industries in which most people
believe that targeted industrial policy scored major successes. Inone
case, that of steel, itishard tofind any reason tocall thepolicy asuc-
cess— unlessone reverts to the view that because Japan isasuccess-
ful economy, everything Japan did must have been well-conceived.
Inthe other case, semiconductors, we are not sure what Japanese pol-
icy was — and the payoffs to that policy, whatever it was, are still
mattersof the uncertain future.

Prospectsfor successful industrial targeting

It would be foolhardy to say that there is no case for a targeted
industrial policy. Market imperfections are legion. Given sufficient
information, enough power, and enough freedom from political pres-
sures, a MITI-type agency might make a significant contribution to
national income. But in the real world, the prospects for such gains
are poor. We have noted a series of negative points:

® Themost commonly cited criteriain popular discussions of tar-

geting — criteriawhich are at least as sophisticated asthe crite-
ria likely to govern actual targeting — are misconceived, in
some cases disastrously so.

® While there is a valid case for targeting grounded in economic

theory, thetheoretical basisistoo complex and ambiguous to be
useful given the current state of knowledge.

® We are not easily able to evaluate the costs and benefits of

industrial targeting even after thefact. In spiteof the hugelitera-
ture on industrial policy, thecriteriagenerally used for evalua-
tion arecrude and can easily be misleading.

® There are no clear-cut cases of successful industrial targeting.

Of the two most famous examples,.Japanese targeting of steel
probably reduced national income, while thereturns are not yet
in on Japan's targeting of seiniconductors.

In some respects this paper has loaded the dice in favor of target-
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ing. The examples surveyed were the apparent successes, not the
obviousfailures: steel and semiconductors, not synfuelsand the Con-
corde. Yet theverdict still hasto bethat thereis very little support for
theideathat industria targeting isadesirablepolicy.

Itisaready clear from Congressional hearings and popular discus-
sion what the elementsof aU.S. program of industrial targeting are
likely to be. The key element will probably be a development bank
which will provide low-interest |oans and |oan guarantees to favored
firms. These firms will mostly be of two types. First will befirmsin
mature, linkage industries — in other words, the troubled, high
wage, unionized, politically powerful traditional heavy industries.
The second will be key emerging industries — in other words, the
glamorous and prestigious high technology areas. Whatever the
intentions, in the U.S. palitical system it is inevitable that political
factors will weigh heavily on the choice of favored firms.

It is hard to believe that such a policy will accelerate U.S. eco-
nomic growth. Itsdirect effect will probably be to slow growth and
raise unemployment. More important, the easy answer of targeting
will help postpone our coming to grips with the real sources of disap-
pointing U.S. performance.
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