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1. INTRODUCTION

For a period of roughly 35 years the Republic of Korea, Japan, and Taiwan pursued industria
policies (IP) defined as an effort to alter the sectoral structure of production towards sectorsthey believed
offered greater prospectsfor accelerated growth than atypica process of evolution would generate. Used
without more specificity, al developing countries, excluding perhaps Hong Kong, have employed and
continueto utilizeindudtria policy. Credit directed at specific sectorsat below market interest ratesfor long
term and working capital, sectordly differentiated profits taxes, subsidized dectricity rates, highly
differentiated tariffs and non-tariff barriers are dl a form of indudtrid policy. Severa Asan countries,
particularly Japan, Korea, and Taiwan (JKT) are the exemplars of these efforts. Given their success over
this period it is tempting to conclude that the industrid policy played adecisve rolein their success.

Two questions immediately arise. First, even during the period of successful growth, say 1955-90
for Japan and 1965 through the late 1990s for Korea and Taiwan, was industria policy “the’ source of
growth or wasit amild accel erant, improving the growth rate from 9.5 to 10 percent given the high growth
of capitd, education, and from the dmost inevitable gainsin tota factor productivity (TFP) to be redized
from borrowing technology from aoroad even in the absence of industrid policy. Second, are any of the
problems encountered in Japan since 1990 and in Korea since 1997 partly the legacy of one aspect or
another of indudtria policy?

A plausible aternative scenario to the role of indudtrid policy in explaining these Asan success

gtories has been that they resulted largely from getting macroeconomic policies correct: responsble



government monetary and fiscd policy, low inflation, maintaining the correct red exchangeratewerekey to
their success aswasthe considerableinvestment in the education system. Growth was propelled largdly by
physica and human capital accumul ation and the growth rate of TFP while not spectacular wasvery high by
LDC standards.

The disagreement between those who have aquasi-rdigiousbdief in theefficacy of indudtrid policy
and those who believe economic fundamentaswere criticd is, a oneleve, unbridgeableasit would require
an agreement on the counterfactud evolution of sectors and productivity in each. Neverthdess, the
consderable body of evidence available that attempts to empirically assess the impact of industrid policy
bracketsmost plausible counterfactud scenarios. The neoclassica scenario that arguesthat successwasdue
to getting the fundamenta sright may be correct but it must dedl with the carefully documented and abundant
evidencethat KT wereindeed interventionist. Theissue iswhether that being documented, the effect can
be shown to have been quantitatively significant. If growth rates, conditiond on physicd and human capitd
accumulation and normal TFP growth rates would have been 9.7 and were increased to 10 percent asa
result of industrid policy, 1P may have played a postive but not overwheming role. Did such an increase
occur and at what contemporary cost including lost consumer surplus aswell asfuture codts, including the
weskening of the financid system that had a negetive effect in the late 1990s.

Some would argue that the above view is too partid and that going one step back, factor
accumulation rates were themsalves postively affected by industrid policy. The 35% saving rate and the

passion for education reflected profit and wage opportunitiesthat were generated by industria policy or the



lower risk atached to agiven prospectiverrate of return. Wewill briefly survey the evidenceonthislaterin

the paper.



2. THE CASE FOR INDUSTRIAL POLICY

For selective government intervention or industria policy to be wefare improving, policymakers
must identify market failuresthat would provide the scope for wefare-enhancing interventions; design and
implement the appropriate interventions, and correct or terminate the applied policy as changing
circumstanceswarrant." Economists haveidentified numerous circumstancesin which market failures could
provide scope for welfare-enhancing IP. These include:

1. red externd economies such as the diffuson of knowledge that one set of firms obtains without
incurring itsown costs. One mechanism by which thisoccursisthe movement of individualsamong
firms but the knowledge spillovers may occur without such movement from informal exchangesin
both professional and socid contexts. In the case of traded goods, red externdities improve
welfare only if they alow goods to be produced at less than the imported c.i f. price.

2. externa economiestheat ariseasthe size of acompetitiveindudry increases, permitting afaling long
run supply curve. Such gainsin productivity in acompetitive sector inwhichindividud firmsexhibits
constant or increasing costs are attributable to economies of scope in the use of specidized
equipment and greater Specidization of individua skills. Acceerating the growth of the sector may

generate an earlier move toward lower long run cogts. In the case of noncompetitive sectorsin

! We use the term welfare-enhancing and growth-accelerating interchangably in this discussion. Most of the
theoretical models are explicitly static, hence the normative results are expressed in terms of welfare
enhancement, not growth-acceleration. While it is possible that IP could could generate a one step increase in
welfare that would not lead to an acceleration in the secular growth rate, we believe that focusing solely on
explicitly dynamic models would be too limiting in this context.

“Thisis not, however, sufficient to justify intervention. A socially successful intervention depends on whether the
present discounted value (PDV) of future producer surplus exceeds the PDV of the socia cost of subsidies.
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which large scae economies exig, firmswill incur lower unit cost if cgpacity isestablished a higher
levels of output. If they perceive only a domestic market, they will construct alarger plant only if
potentia purchasersd so establish large plantsthat generate extensve demand. Themarket falureis
that a a given point in time, current prices may not convey the information about prospective
expandon tha is relevant to attaining a lower cost of production through larger plant size.
(Scitovsky, 1953, Chenery, 1959). This generates an argument for coordination of planned
investment given by Murphy, Shlefer, and Vishny (1989) who formdize Rosengein-Rodan’'s
(1943) ideaof the“big push.” Thereare multiple equilibriadueto pecuniary externditiesgenerated
by imperfect competitionwith largefixed costs. They arguethat indudtrid policy which “encourages
indugtridization in many sectors Smultaneoudy can substantialy boost income and welfare even
when investment in any one sector appears impossible’ (p. 1024). Growth of the sze of the
economy will eventudly preclude the need for policies to obtain the productivity gains from either
economies of scope or scale.

3. extendities conferred on other firms in an indugry by the firg entrant. These include the
demondtration that the sector is physicaly and economicdly feasible (Pack and Westphal, 1986,
Rob, 1989) and the diffusion of information on technology and marketing conditions

4. theincomplete gppropriability of the results of R & D and the possibility that its private riskiness

# Okuno-Fujiwara (1988) provides aformal example of thisin theform of amodel of the interdependence of two industries.
Oneindustry, which produces an intermediate product, is assumed to be oligopolistic due to underlying scale economies
and engages in Cournot competition. The other industry, which produces afind product, from an intermediate product, is
perfectly competitive. In this situation there may be multiple equilibria with one equilibrium Pareto-superior totheothers.
Industrial policy has apositive role in the form of pre-play communication to generate asuperior coordinated equilibrium.
For the intervention to convey some purely national welfare-enhancement, there has to be some non-traded agpect of the
externality. Otherwise, foreigners have access to the same low cost inputs, and the pattern of production in the
downstream industry is indeterminate without additional assumptions.
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exceeds socid riskiness.

5. externdities that arise from the interaction of suppliers and buyers on the desgn or method of
production of aproduct leading to a better or chegper good than isavailableinternationdly. Inthis
case, the source of the externdity is the nontradability of some types of inputs or knowledge -
otherwise the improved method or product could be obtained from internationa suppliers.

In these cases, IP can be directly welfare-enhancing by improving the
competitiveness of domestic industry, leading to both higher national (and world) output.
There are additional cases in which IP can be welfare enhancing or growth-promoting
through the capture of rents or terms of trade effects associated with international trade.*
In these cases, national industrial policies have a zero-sum element at the global level and
could hence be thought of as containing a strategic or predatory element. Similarly, the
new trade and growth literature which linksthe cross-nationa pattern of internationa trade specidizationto
differentid cross-nationd growth rates provides numeroustheoretica possibilitiesfor growth-enhancing IP
a the national level (Grossman and Helpman, 1991).°

Thisdiscusson has established thetheoretica possibility for welfare or growth-enhancingindudtrid

policies. It would be beyond the scope of this paper to comprehensively map the advisable policy
interventions to the specific market falures or drategic opportunities identified in the literature.
Nevertheless, it isprobably worthwhile pointing out afew generd caveatsfor the successful implementation

of IP. Firg, the appropriate policy response may be very case specific. For example, in the well-known

* Early formalizations of arguments along these lines are contained in Spencer and Brander (1983) and Itoh and
Kiyono (1987). Helpman and Krugman (1989) contains a synthesis of the subsequent literature on strategic trade
policy.

>t might seem at first blush surprising that the normative results of these modelsto alarge extent turn on conventional
differencesin factor usage acrossindustries. As aconsequence, they do not appear to yield robust policy inferences.
Empirical work has focused on modeling international spillovers arising from research and development activities (e.g.
Coe and Helpman (1995), Coe, Helpman, and Hoffmaister (1997)) rather than on the implications of 1P policies. However,

has rai sed serious questions about the robustness of these results.
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Brander- Spencer modd, the optimal intervention changes from an export subsdy to an export tax, if
Bertrand rather than Cournot competition is assumed.’ In the case of the international trade models,
multiple policy tools may be necessary to pursue domestic and international godsif the good in questionis
not pure importable or exportable.

Second, with the exception of some policiesthat might be accomplished through pureinformationd
or coordination effects, industrid policiesrequire scarceresources. Itisnot sufficient, for example, to show
that inapartia equilibrium sensethat aparticular production or export subsidy might be potentialy growth
enhancing if the necessary resources are mobilized at the expense of even more worthy sectors (Dixit and
Grossman, 1986). This, of course, suggests a more generd informationd problem, namely, even if
policymakers identify the possibility of a growth accderaing intervention and the appropriate policy
package, they dill have to calibrate the gppropriate magnitude of, say, atax or subsdy: after dl, itisas
possible to intervene too much astoo little.

Third, inthe case of globdly zero-sum Strategic policies, policymakers must consider the possibility
of retaiation. Asagenerd propostion, onewould expect that the possibility of retaliation would reducethe
likelihood of growth-accelerating IP.” A basic lesson from the strategic trade literature isthat the possibility
of retdiation further complicates the problem of identifying optima policies®

Findly, inthe cases discussed thusfar, intervention may be effectiveif the government itsdf doesnot

® Similarly, the presence of increasing returnsto scale, decreases the likelihood that the optimal policy isasubsidy,
since a subsidy may encourage the entry of additional firms into the market and reduce efficiency by reducing
plant size or output. See Helpman and Krugman (1989) for more such examples.

" However, as demonstrated by Johnson (1953-54), the possibility of retaliation does not eliminate the possibility
that the introduction of a tariff by a large country would necessarily be welfare-reducing even alowing for
reteliation.

8ror example, in the Brander-Spencer model with retaiation, the previously optimal export subsidy policy is
8



suffer from deficiencies leading to government fallure. One of the notable lacunae of the IP literatureisthe
generd absence of discussion of political economy factors, in particular the posshbility of rent-seeking
behavior by sdlf-interested firms and policymakers and the concomitant degradation of policy. One of the
important aspectsof Asanindustria policieswasthereative lack of corruption, perhapsreflecting the high
datus of civil service jobs and thar rdatively high rate of remuneration.9 Thiswill be touched upon in the

discussion of the specific cases below.

3. INDUSTRIAL POLICY IN JAPAN

3A. The Policies

Therootsof contemporary industrid paliciesin Japan go back dl theway into the Meiji Restoration
of the mid-19" century, and the state-led devdlopment under the dogans Shokusan-Kogyo
(indugtridization) and Fukoku-Kyohei (awedthy nation and astrong army.) lronicaly, the unequd tregties
concluded between Japan and Western powerswhich greetly circumscribed Japan = sability to protect its
domestic industries through tariffs, encouraged Japanese policymakers to develop other tools such as
targeted subsidized lending through state-controlled banks to achieve the same effect. Intdlectudly, the
Japanese took their cues from Prussa (a curious precursor of the Axis dliance of World War [1), not

Britain, and it was Friedrich Ligt, the proponent of infant industry promotion, not Alfred Marshdl, thefather

welfare-reducing, and the optimal policy is a coordinated export tax by both national governments.
9 See World Bank, 1993, Chapter 4 and Campos and Root (1996)
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of neoclassical economics, who developed afollowing in Japan. ™

Japan developed a dua economy exporting labor-intensive products such as teg, textiles, and
gopard  while a the same time developing consderable heavy industry, much of it organized by family-
dominated conglomerates (zaibatsu) and oriented toward military production. Japan defeated first China
(1895) (annexing Tawan), then Russa (1905) (eventudly annexing Korea) and established itsdlf as a
formidable military power as recognized by Greset Britain in the Anglo-Japanese Alliance of 1902.

State-dominance of the economy, which had waned in the early part of the 20" century as the
private sector expanded, revived with the political radicdization of the late 1920s, the Great Depression,
and the onset of the Pecific War. Many of the indtitutiona feetures often thought of as uniquely Japanese
havetheir originsin the wartime economy (Okazaki, 1993; Noguchi, 1995). The devasgtation of World War
Il left Japan™ s per capita income in 1950 at less than three-fourths its prewar level. However, the
contemporaneous level of per capita income was surdy a mideading indicator of Japan’'s underlying
technological capacity — Japan, after al, had produced battleshipsfor the Russo- Japanese War of 1905and

arcraft carriers and world class fighter airplanes in the 1930s, and as indicated by Table 1, the human

capital embodied in Japan’s labor force was quite high relative to per capitaincome.

Inthe aftermath of the war, the Japanese government together with American occupeation authorities
implemented an economic recongtruction plan characterized by a consderable amount of direct state

resource dlocation, multiple exchange rates, and extensve quantitative controls on imports, foreign

19 Neoclassical economics remained weak in Japan, and until quite recently the bulk of Japanese academic
economists were Marxist in orientation. This is relevant to the extent that there was a genera coincidence
between the neomercantilist orientation of many of the so-called modern economists, and the Japanese Marxists,
who regarded | P as the manifestation of state monopoly capitalism, arguably a progressive development from their
perspective.
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exchange, inward foreign investment, and technology through licensing schemes™

After the withdrawa of US occupation forcesin 1950, Japan continued to implement sectord |P
through tax policy, off-budget finance, direct subsidy, subsidized credit, research and development policy,
and controls on internationd trade, investment, and technology importation, and tolerance of cartels and
other kinds of anti-competitive behavior on the part of domedtic firms. Capitd channdling required
repression of the financid system and discouragement of direct finance. In addition to theseforma policy
tools, government officid sa o sought to exerciseinfluencethrough informa adminigtrative guidance (gyosa
shido), coercing recdcitrant firms if necessary. The focus of these efforts was largely oriented toward
rebuilding heavy industries such as sted and transportation equipment that had been destroyed during the
war.

The conventiond wisdom among economidts is that direct subsdies have played little role in
fostering changes in Jgpan™ s indudtrid compogtion. As shown in Figure 1, the declining sectors of
agriculture, forestry, fishing, and cod mining havetypically accounted for 90 percent or more of direct on-
budget subsidies, and one sudy by the Japanese government found that only one sector, food processing,
received direct subsidies exceeding 0.1 percent of GDP originating in that sector (Saxonhouse, 1983).

Another possbility would beindirect subsidiesthrough thetax system and off-budget finance. The
primary source of subsdized capitd isthe Fiscd Investment and Loan Program (FILP), under the control of
the Ministry of Finance Trust Bureau. The FILPisan off-budget program around haf thesze of thegenerd

account budget and has been a powerful policy tool, dlowing bureaucrats to address prioritiesnot met in

MEor histories of early postwar economic policies, see Shinohara (1982), Morishima(1982), Johnson (1982), and
Calder (1993). The classic work on Japanese IP is Komiya, Okuno, and Suzumura (1988). See also Johnson
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the genera accounts budget with this second or shadow budget.

Funds for the FILP come mainly from the postal savings system. In addition to financing the
activities of public corporations, private sector investments are financed through public financia ingtitutions
such asthe Japan Devel opment Bank, the Export-1mport Bank, and the Housing Loan Corporation. Inthe
early postwar period nearly one-quarter of FILP finance went into strengthening industry, but the shere
dropped steadily through the 1950s, 1960s, and 1970s, and by 1980 less than 3 percent of FILP funds
went to industry, while housing, regiond development, and other activities have received hdf of the money
(Oguraand Y oshino, 1988, Table 3).

One sourceof indirect subsidiesisthe public financid inditutionsthat offer loans a rates below the
prevailing market interest rate. A second source of implicit capitd subsidy isthe accelerated depreciation
dlowed under the tax system.’> Although some countries alow instantaneous depreciation of new
investment, the only method that does not distort profitability of new investment, most require depreciation
to be taken over some part of thelife of the asset. Insofar aslegd asset life and the structureof assets differ
among sectors, there may be implicit differentiation among them in the present discounted vaue of
depreciation alowances. In addition, an export-based pecid depreciation system existed from 1961-1972.

An indicaion of the quantitative sgnificance of the implicit capitd subgdiesis given in Table 2,
which reports the ratio of the implicit capitdl subsidy to investment for 14 industries in 1968, 1976, and

1984. In generd, the low interest rate |oans have been of greater quantitativesignificance than the specid

(1984) and Patrick (1986).

12 This discussion follows that of Oguraand Y oshino (1988). Specia deprecation schemes have existed in Japan

throughout the postwar period. The most important of these had the effect of subsidizing certain classes of

investment goods.

B The implicit subsidy provided through the provision of these low interest loans has been calculated as the
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depreciation provisgons. With the exception of mining, where invesment has been weak and the
involvement of public financid inditutionshigh, theimplicit capitd subsdy to invesment ratio hasbeen low,
generdly lessthan 5 percent. After mining, the greatest beneficiary of the reduced interest burdenshas been
the transportation machinery industry, which incdudes shipbuilding, motor vehidles, and aircraft.™

Certain tax and budget policy provisonsbeyond the rdatively uniform low subsdy ratios reported
in Table 3 have been used to promote high technology sectors. There are specid depreciation provisons
for the purchase of numericaly controlled machine tools, computers and terminals, computer aided desgn
equipment, and industrid robots. Additiond tax incentives exist for the use of these products by smdl
businesses, though the amounts appear to be rdaively smdl. Other specid tax provisons exist for the
softwareindustry.™ The Japanese computer and roboticsindustries have been further assisted by the Japan
Development Bank and Smdll Bus ness Finance Corporation funding, including the establishment of specid
leasing corporationsto encourage the leasing of Japanese computers and robots, especialy by small firms™®

The government has dso promoted high technology sectors through direct subsidies to R&D

difference between interest rates charged by private and public sector financial institutions multiplied by the
amount of government financial institution loans. In the case of the tax provisions, the special tax depreciation
can be thought of as an interest-free loan, thus the subsidy value of the special depreciation provisions isthe
implicit interest burden reduction associated with the loan.
¥ Japanese policymakers also have access to off-budget funds for industrial promotion through revenues of
guasipublic organizations such as the Motor Boat Racing Association and the Japan Bicycle Rehabilitation
Association (Prestowitz, 1988). The amounts of these funds do not appear to be particularly large, however.
Saxonhouse (1983) cites The Wall Street Journal to the effect that no more than $500,000 a year from these
sources was made available to the Japan Machine Tool Builders Association.
!> The tax benefits are not contingent on the origin of the purchased software or equipment, so the impact of
these provisions has been to expand the Japanese market for these products, not assist Japanese manufacturers
per se. Likewise, specia provisionswhich alow computer manufacturers to deduct expected losses on the return
of equipment offered to users on atrial basis do not discriminate by origin and thusin principle could be used by
domestic manufacturers, local subsidiaries of foreign manufactures, or importers.
!® Unlike thetax provisions, which arejustified on the grounds of promoting the diffusion of new technologies and
do not discriminate between domestic and foreign products, the leasing schemes specifically apply to Japanese
made equipment. The amounts of money involved appear relatively small, however.
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activity, specid deductions for R&D cogts, and reduced interest burdens through the provison of low
interest loans by public financid indtitutions. Tax preferenceswere provided through avariety of schemes.
In addition, there have been direct subsidiesto R& D activity. The most important channd in quantitative
terms has been the system of research contracts on large- scde indudtria technology R& D established in
1966. Of particular Sgnificance were subsidies to promote the development of computers in the 1970s,
and research contracts on next generation industria technol ogy, including new materids, biotechnology, and
new electronic devices, in the 1980s.

Laglly, private R&D has been subsidized through the provison of low interest loans by public
financid indtitutions for “financing development of new technology.” Private R&D activities are provided
indirect support by a number of government-supported inditutions. These include nationa and public
research indtitutes, private nonprofit research organizations, specid public corporations, and themining and
manufacturing technology research associations, such as the Very Large Scae Integration Research
Associgtion.

In quantitative terms, the direct subsidies are the most important component of government R& D
support, running about twice as large as the tax provisonsin most years. Implicit subsidies through the
provison of low interest loans have been rdatively unimportant, Government support for research
organizationsis gpproximately aslarge asdirect subsdies. Assessing the sectord pattern of R& D isdifficult.

Direct subgdies from the government, public corporations, such as Nippon Teephone and Telegraph
(NTT), and specid R& D tax deductions are only reported at the aggregate level. Sector-specific indirect

support through the research associations is difficult to ascertain, partly because individua associations
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frequently encompass more than one sector and partly because the budgets of these organizationsinclude
private, as wdl as government, funding.

Dataon the government subsidy share of total R& D expendituresarereportedin Table 3. Ascan
be seen in these figures, government support of R&D activities is low, with total government support,
dlowing for non-subsidy financing, certainly less than 5 percent of private R&D expenditures for the
economy as awhole, far less than the comparable figure for the United States. 1f one looks & individua
sectors, government R& D, as a share of totd R&D, is seen to have been highest in the declining mining
indugtry. After mining, support has been highest inthe energy-related sector of petroleum and cod products
and, asinthe case of thecapitd subsidies, thetrangportation equipment industry, whichincludes aerospace.

With respect to externd relations some have emphasized the government’ s role as a“doorman,”
“determining under what conditions capitd technology and manufactured products enter and leave Japan”
(Borrus et d.,1986, p. 98). Effective rates of protection (ERPs), computed from tariff data and the
Japanese input-output table, are shown in Table 4.7 In 1968, ERPs were grester than 10 percent in al
manufacturing sectors except publishing, where the ERP was negative. The highest ERPs, in excess of 40
percent were in food processng, textile products, and transportation machinery. The estimates for food
processing and textile products are probably upwardly biased indicators of thetrue ERPs, however, Sncein
these cases mgjor inputs were subject to quota protection not included in the ERP caculation. By 1975,
ERPs had fdlen for most manufacturing categories. The reductions in ERPs were most drametic in the

machinery sector, wherethe ERPsfor trangportation and precision machinery fell by approximately 40 and

¥ The ERPs for the primary product sectors are misleading because they do not take into account quotas in
agriculture and subsidies in agriculture and mining.
15



20 percentage points, respectively. The find column for Table 4 presents estimates of ERPs for 1987
based on tariff cuts agreed to under the Tokyo Round negotiations. With the aberrant cases of food
processing and textiles excluded, the ERPs are under 10 percent for most manufacturing categories,
indicating agenerd fal in rates of protection over a 20 year period. Again, it should be noted that these
cdculations are based on tariff protection only; they do not take non-tariff barriersinto account and the
sectors arereatively aggregated. Nonetheless, barring a dramatic increase in nontraditional protection, a
disinct impresson of agradud liberaization in most manufacturing sectors emerges.

Perhaps of equa or greater importance than the Japanese government’ s role in affecting goods
trade has been its use of its various policy levers to bargain with foreigners from a monopsonist ” s
standpoint. Goto and Wakasugi (1988) provide the example of royaty payments on theimportation of a
particular Austrian sted production technology that were held down to 1 cent per ton for Japan through an
agreement between MITI and the industry, while U.S. firms paid up to 35 centsper tonfor thelicensing of
the same technology (p. 190). Borrus et d. provide examples from the microeectronics industry in the
1960s and 1970s of how the Japanese government used its monopsonist power to extract technology
transfersfrom United Statesfirms. The 1980s dispute over the FSX fighter agreement could beinterpreted
as an attempt by the United States government to use its market power to counterba ance the Japanese
government’s monopsony position vis-a-vis Generd Dynamics. What is common in these cases, sted,
numericaly controlled machine tools, microgectronics, and possbly arcraft, is a pattern of sdective
protection, gtrict regulation of inward foreign direct investment and technology transfer, and preferentia tax

trestment and accessto capital until industry has achieved internationa competitiveness. Rosovsky (1985)
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has cdlled this pattern “the denid of the profits of innovation.”

3B. Assessment

A number of researchers have attempted to model theimpact of Japanese |P on output, trade, and
welfare in a cross-industry framework.’® Lee (1993) examined the impact of Japanese IP using a
computable genera equilibrium mode. Unfortunately, the high degree of aggregation (only three traded
goods sectors) and the assumption cdibration assumption (IPin the 1950s had no impact) render hisresults
suspect.

Noland (19933) attempted to eva uate the impact of these policies on the Japanese economy. The
results obtained in this paper indicate that trade protection as measured by the ERPsin Table 4 was
generaly associated with worse than expected trade performance, apparently contradicting the notion that
Japanese policymakers had successfully promoted infant industries™  Indirect subsidies, however, were
associated with the expansion of output and better than expected trade performance. In fact, the estimated
effects were o large as to give credence to the argument that Japanese industria policy had acted asa
sgnding deviceto private investors, ether because the governmernt was better ableto processinformation
than private agents or because government participation in a sector or project created a moral hazard or
one-way bet. Whiletheindudtrid policieswere effectivein the sensethat market interventions did appear to

have animpact on sectord resourceflows, on the whole they did not gppear to bewdfare enhancing, when

'8 See Baldwin and Krugman (1988) and Flamm (1996) for examples of models of single industries.
¥ Noland (1997) obtained more ambiguous results for amore detailed menu of Japanese trade policies. Audretsch
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the Itoh-Kiyono modd, which runs off of terms of trade effects, was used to evaduate policy impact.
Indeed, from this perspective wefare-enhancing interventions appeared to be the exceptions, not therule.

There is condderable evidence supporting the unsurprising notion that during the postwar period,
Japan’ s comparative advantage shifted into R& D-intensive activities (Baassaand Noland (1989), Vesta
(1989), Grossman (1990).) Evidence on the impact of public policiesis more scarce. Noland (1996),
disaggregated R& D into basic, developmentd, and applied activities and separated public and private
sources of funding. At the end of the sample period 1969- 1989, Japan had a comparative advantage in
goodsintensve in tota, privately funded, and gpplied R& D activities, and a comparative disadvantage in
publicly funded and basic R& D intensve goods. However, the changein coefficient val ues over the course
of the sample period suggested that publicly financed R& D had had alarge positiveimpact on sectord trade
compstitiveness through the late- 19705/early-1980s. This result could be interpreted as being consistent
with the notion that the relative impact of public support could be rdatively high a early stages of
development before the private sector R& D capacity was significantly developed and during the period of
technologicd catchrup when R&D priorities could be raively wdl-defined on the bass of existing
technologies. However, Sakakibara (1997) casts doubt on even this modest formulation, arguing that
participation in publicly supported R& D consortiawas concentrated in dow growth sectorsand that sharing
fixed costs was not an important factor in determining participation.

Beason and Weingtein (1996) directly confront theissue of 1P and sectoral TFP growth. Working

with a 13 sector sample for the period 1955-1990, they fail to uncover evidencethat I P, intheform of the

and Yamawaki (1988) investigated the impact of Japanese IP by including a dummy variable for “favored
industries’ in aregression on US-Japan bilateral trade. The coefficient was significant with the expected sign.
18



ERPs reported in Table 4, taxes, or subsdies, targeted sectors with increasing returnsto scale or that IP
contributed to TFP growth. They do find some evidencethat prior to thefirst oil shock, |Ptargeted sectors
with high labor usage. Lawrence and Weingein (2001) extend thiswork on adightly different data set and
find that differentid corporate tax rates had an impact on sectoral TFP growth, while direct subsidies and
subsdized loans did not. Moreover, they find that the ERP measure is negatively associated with sectord
TFP growth and that imports, not exports, are positively associated with TFP growth.

Itismore difficult to assess the impact of theinformal policies, if for no other reason than that they
arelessamenableto forma modeling. For thisreason, it would be desirable to devel op better descriptions
of the workings of the industry councils (shingikai) and the process of setting targets. It would beequally
desirableto develop better accounts of the penalties and rewards used to encourage adherenceto informa
guidance. The one study that attempted to mode theimpact of adminigtrative guidance, Weingtein (1995),
found that administrative encouragement of cartelshad only aminor impact on prices, margins, and sectord
resource alocation during the period 1957-1988. Sakakibaraand Porter (2001), who examinetheimpact
of tolerance of cartels on domestic competition and internationd trade performance, interpret their results
(cartels are negatively associated with domestic competition which, in turn, is positively associated with
international competitiveness) as undercutting whet they perceive as the conventiona wisdom that IP has
promoted Japanese competitiveness.

Lagly, it should be noted that this discusson has focused on issues relating to cross-sectoral
resource dlocation. Somearguethat Japanese policy hashad a“pro-producer” biasand that thismay have

contributed to Japan’ sgrowth performance by increasing incentivesto save, providing Japanesefirmswitha
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ready supply of low cost capita.?® Asshown in Figure 2, Japan (aswell as Koreaand Taiwan) did in fact
accumul ate capitd morerapidly thanthemgor Latin American economies. Thisargument issldomiif ever
formaized however, and while it has some surface plaushility, it is hard to square with the life cycle
hypothesis, and research on Japanese saving behavior has not uncovered links between 1P and national
saving.?* However, an interesting paper by Yano (2001), demongtrates that in a dynamic two-country
modd, that lax competition policieswith respect to the non-traded sector of alarge trade- surpluseconomy

can act as a“ beggar-thy-neighbor” palicy, shifting red income to itself from its trade- deficit partner.

3C. Politics and Implementation

IPintringcaly supports some sectors to the detriment of others. It would seem plausible that this
would be manifested in conflict among sectors and among their bureaucratic counterparts. Within ministries,
the bureaucratic hierarchy can ensure plan consstency, with conflicts resolved through conventiond means.
Ensuring consstency between plans of different minisiriesin Japan has been far more problematic.

Indeed, conflicts between competing ministries are a recurrent festure of Japanese palitics. One
example would be the perennid clashes between the Minigtry of International Trade and Industry (MITI)
(or its successor the Ministry of Economy, Trade and Industry (MET])) representing the interests of the
eectronics firms and Minisiry of Posts and Telecommunications (MPT) (or its successor, the Ministry of

Public Management, Home Affairs, Posts, and Telecommunications) representing the interests of NTT.*

% A largely closed capital account up through the mid-1980s would facilitate the maintenance of apool of captive
saving, though this is not absolutely necessary if there is home-bias in portfolio allocations.

%! See Balassa and Noland (1988) chapter 4, and Horioka and Watanabe (1997) on this point.

% In the past year Japan has undertaken a number of telecommunications reforms. Nevertheless, the principal
theme of METI’ s 2001 White Paper —which was released after the tel ecom reforms were enacted —was the need
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Inevitably what is a issue is the desre of the eectronics firms to see telecommunications reform to
encourage the growth of dectronic data tranamisson and other activities which could be expected to
increase demand for dectronic equipment such as computers.  The result of these disputes can be
protracted periods of uncertainty and policy pardyss until the inter-ministeria conflict isresolved. One
could interpret the results reported above that policy interventionswere not welfare enhancing, asevidence
of alack of overdl policy coherence.

The degree of minigterid coordination in formulating industria policy pointsto theissue of rewards
and punishments to encourage compliance.  An important question is whether the government can
coordinate itsincentives across ministries. Could, for example, bureaucrats thresten recacitrant firmswith
retribution through actions, say, tax harassment or excluson from government procurement, thet are the
purview of another ministry? Put differently, isthe gamefirmvs minigry, or firmvs government? Thereis
little evidence of cross-ministry coordination, and dthough most of the palitical scienceliterature extolling the
impact of industrid policy implicitly assumes benevolent bureaucrats, Ramseyer and Rosenbluth (1997)

argue that Japanese | P can best be understood as a product of self-interested politica actors.

3D. Conclusions

Thereisconsderableevidencethat | P hasinfluenced the sectorad compaosition of output and tradein
Japan. However, rather than being the forward-looking drivers that 1P-proponents envision, a least in
termsof messurableinterventions, the evidence suggeststhat IPwasamed overwhelming at internationally

non-competitive natura resource-based sectors. Indeed, oncegenera equilibrium consderationsaretaken

for further reform of the telecom sector — the purvie\/\é Ef another ministry.



into account, in dl likdihood the manufacturing sector as a whole experienced negative net resource
transfers® Within the manufacturing 1P might then be regarded as a compensatory policy toward some
favored activities or firms.

There is no firm evidence that IP was welfare- or growth-enhancing. This could be due to the
inability of policymakers to identify market fallures and design appropriate interventions. However the
evidence that most resource flows went to large, paliticaly influentid “backwards’ sectors, suggest that

political economy congderations may be centra to this outcome.

4. INDUSTRIAL POLICY IN KOREA

The Korean | P experience has generated significantly less attention than the Japanese case—Korea
isasmaler economy, Korea has posed less of acompetitive threat to US industry and hence has attracted
less attention from US-based scholars, and findly, limitations of Korean data on the relevant policy
instruments have severely constrained the ability of researchersto do the kind of applied work on Korea
that they have on Japan.

Like Japan, Koreawent through an extended period of relativeisolation from therest of theworld,
which cameto an endinthelate 19" century. Asnoted earlier, Koreawas occupied by Japan in 1905, and
formally annexed in 1910. Japanese colonid rule ended with Japan’ sdefeat in 1945, and the peninsulawas
divided into USand Soviet zones of military control. The partition of the peninsulawasformdizedin 1948.

Consderable indudtridization and technologica learning occurred during the Japanese colonid

# The data on taxes and subsidies reported in Beason and Weinstein (1996, Table 1) support this supposition for the
period 1955-1990.
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period, though most of theindustry waslocated in the northern part of the peninsula, with the southern part
of the peninsula serving as the breadbasket.”  Japanese economic ingtitutions and practices were
trandferred to the peninsula. Asin the case of Jgpan, operation of the economy during the period of US
military occupation was characterized by ahigh degree of state control and use of quantitative dlocations.

The Korean War (1950-53), which involved the armies of both Sdes traverang the peninsula,
destroyed much of thecapital stock. Mass population movements (mainly from north to south) presumably
resulted in anet flow of human capital the North to the South. Asin the case of Japan’s emergence from
the Second World War, the datain Table 1 suggest that in theaftermath of the Korean War, South Korea's
endowment of human capitd was high rdative to its contemporaneous income leve. Moreover, South
Korea continued to accumulate human capitd rapidly after the war (Figure 3).

Economic policy in South Koreafollowing thewar isgenerdly regarded aslacking any overarching
rationde or coherence. The government pursued a policy of “three lows’ —low grain prices, alow (i.e.
overvaued) exchange rate, and low interest rates. The results were misalocation of capital and recurrent
baance of payment crises Condderable barriers, including an import licensng sysem and multiple
exchangerates, characterized thetrade regime. These policies, together with an export-import link system,
encouraged rent-seeking behavior and the development of giant conglomerates or chaebol .

The maintenance of negetive interest rates inhibited the development of the banking sector, which

was permitted little freedom from government control, and encouraged the channdling of capitd to large

* See Noland (2000) for additional details and references to the relevant literature.
 These f amily-dominated businesses resembl ed the prewar Japanese zaibatsu (indeed, they are represented by the
same Chinese ideograph), with which the K oreans were well-acquainted. However, whilethe zaibatsu (and their
descendants, the keiretsu) were typically huilt around a bank, the Korean chaebol were dependent on state-
dominated institutions for finance.
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politicaly influentid borrowers. Asthe prominent South K orean economist Cho Soon observed, "the most
notablefeature of the [South] K orean economy during the 1950swasits dependence on US economic ad”
(Cho, 1994, p.13).%

The orientation of Korean policy changed sgnificantly in the mid-1960s following amilitary coup
which brought Generd Park Chung-hee to power. Export performance was seized as a barometer of
success — as one observer put it, “they were the only statistics that couldn’'t befaked.” Multiple exchange
rateswere unified and the currency devaued in 1964. Export targetswereformulated in consderable detall
by product, market, and exporting firm. Firmsnot achieving them were not subject to pendty; however, the
targets were sometimes negotiated jointly with wastage dlowances, and there is some evidence that firms
achieving their targeted goal's could expect more favorable tax treatment (Westphd and Kim, 1982).

At the sametime the government began to introduce awide range of export promotion measures. A
government-subsidized organization, the Korea Trade Promotion Corporation (KOTRA), was established
to promote exports and perform market research. Exporters were provided exemptions from duties on
imported intermediates, tax incentives, preferentia accessto capita, specid depreciation alowances on
imported capitd equipment, and avariety of non-pecuniary awards. Exporterswere also availed generous

wastage allowances on duty-freeimports and reduced pricesfor dectricity and rail trangport.?” Theexport-

% This assistance was not entirely without merit, however. South Koreans were able to expand their skill base
through cooperation with the US. American aid directly contributed to the rapid expansion of education within
South Korea and made overseas training and education possible for thousands of Koreans (Westphal et al., 1981),
including some of its future economic policymakers. Some transfer of technical skills and management
techniques undoubtedly occurred through close contact with US military forces, but its significanceisdifficult to
assess. Likewise, local firms certainly benefited from participation in local military procurement programs, and
later from offshore procurement programs during the Vietham War (Rhee, 1994).

*The excess wastage allowances on duty-free imports for export production allowed export oriented firms to
divert these duty-free inputs into the production of goods for local sale to their competitive advantage in the
domestic market.
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import-link system alowed exportersto earn rents through the importation of restricted items. Overdl, the
trade regime could be characterized as modestly pro-export biased, with established industries receiving
roughly neutra effectiveincentives, whileafew infant industrieswere actively promoted (Westpha and Kim,
1982).%

Economic policy began to change in the 1970s in response to a variety of interna and externd
political developments. Korea initiated the heavy and chemicd industry (HCI) drivein an attempt to Steer
the compogtion of indudtria output toward more engineering-intendve products with theaim of upgrading
its export profile and reducing its reliance on imported ams. | P efforts were intensified, and in contrast to
the rdatively rules-based policies of the 1960s, greater policy discretion and sdectivity was introduced.

Thefinancid liberdization policy wasreversedin 1972, when interest rateswere lowered and direct
government control of the banking system was increased in order to channd capitd to preferred sectors,
projects, or firms. In order to finance large-scae projects, specid public financid inditutions were
established, and private commercia banks were ingtructed to make loans to strategic projects on a
preferentia bags. By thelate 1970s, the share of these"policy loans' had risento 60 percent (Y 00, 1994).

These loans carried, on average, negative red interest rates, and the annud interest subsidy grew from
about three percent of GNP in 1962- 71 to approximately ten percent of GNP on average between 1972

and 1979 (Pyo, 1989). Capitd channeling policies were augmented by extensve tax incentives for the

*While the trade regime was being recast toward greater export-orientation, reforms were aso implemented in
other areas of economic policy. In 1963, the military government revised the labor laws to dscourage the
establishment of independent labor unions, and instead to encourage the organization of unionswithin acentralized
system, established so as to facilitate government control. This system was tightened further in 1971 by the
introduction of legidlation banning strikes, which made virtually any form of collective bargaining or action illegal
(Haggard, 1990; Cho,1994).Financia reform began in 1965, when interest rates were raised encouraging saving
and financial deepening aswell asmore efficient use of capital. The national saving rate doubled in five years, and
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priority industries. It is estimated that the effect of the specid tax measures was to reduce the margina
corporatetax rate from 50 percent to 20 percent for thetargeted industries. Theseindustriesalso received
trade protection. This era came to a close in late 1979 with the assassination of Park in 1979 and the
second oil shock. Subsequent K orean governments have attempted to scale back | P, with varying degrees

of enthusasm and success.

4A. Assessment

For indudtrid policiesto be successful, the market equilibrium must be sub-optimal. Governments
must be ableto identify these opportunitiesfor welfare-enhancing interventions, formulate and implement the
appropriate policies, and prevent political market failures from leading the policies astray. In the case of
Korea, IP policies clearly affected the cross-sector allocation of resources. Asaconsequence of the HCI
credit, tax, and trade policies, Y 00 (1994) estimates that during the late 1970s around 80 percent of fixed
investment in the manufacturing sector went to the favored heavy and chemicd indudtries. During thefirst
three years of the Fourth Five Year Plan (1977-81), investment in basic metas and chemicals was 130
percent and 121 percent, respectively, of the targets for the entire period, while textiles and other light
indudtries received only 50 percent and 42 percent, respectively of their planned investment (Baassa,
1990). Whether this resource channeling was welfare-enhancing or growth promoting isless clear.

Kim (1990) surveys the fiscal, credit, tax, and trade policies undertaken during this period and
concludes that the policy was unsuccessful: it had the predictable result of generating excess capacity in

favored sectorswhile starving non-favored sectorsfor resources, aswdl as contributing to inflation and the

the ratio of M2 (a broad definition of the money suppl%to GNP nearly tripled over the same period.



accumulation of foreign debt. Moreover, “the government [wag| reckless in its sdection of launch

enterprises and in its dmost hgphazard provison of generous incentivesa [itg direct, unlimited rolein
industrid promotion placed it in the pogition of animplicit, de facto risk- partner, thus complicating the efforts
a market-determined adjustment” (p. 44).

Yoo (1990) covers amilar terrain, distinguishing between the less sdective efforts at export
promotion in the 1960s, and the more aggressive industrid promotion efforts of the 1970s. 'Y 0o (1990)
adsodirectly confrontsthe argument that the HCI policy was asuccessinasmuch astheindustriesfavored by
the HCI policy became mgor exporters in the 1980s. He addresses this argument by posing two
counterfactuas what would the Korean economy have looked like in the absence of the policy, and how
would the Korean trade structure have looked in its absence?

Using reasoning Smilar to Kim's, Y 00 concludes that in macroeconomic termsthe K oreaeconomy
would have been better off without the HCI policy. But what about industria upgrading? Y oo compares
the Korean experience with other, smilarly endowed economies (in particular Taiwan) and concludes that
on the basis of upgrading or trade performance the HCI policy wasnot asuccess. Indeed, giventhe high
rates of return on capitd, the opportunity costs of prematurely promoting a sector could have been
€normous.

Park and Kwon (1995) conclude that during the HCI drive, the establishment of oligopaligtic
positionsby thechaebol retarded technologica change. They arguethat once scale economiesweretaken
into account, TFP, correctly measured, actudly turned negative, though the disentangling of scale economies

from TFP is not straightforward. Similarly, Kwon and Paik (1995) use a computable genera equilibrium
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modd cdibrated to 1978 to investigate the potential magnitude of these directions. They conclude that
resource misalocation reduced GDP by less than one percent if capitd is assumed to be immobile, and
more than three percent if it ismobile. The welfare impact they caculateis higher.

The one paper that directly takes on the linkage between | P and sectora productivity growthisLee
(1997). It examines a panel of 38 Korean industries over the period 1963-83. Lee finds that trade
protection intheform of tariff or non-tariff barriersis negatively associated with the growth rate of labor and
tota factor productivity. Tax incentivesand subsidized credit were uncorrelated with sectora productivity
growth.

Theseresults cast doubt on the efficacy of resource channeling. What about theline of argument of
Pack and Westpha, Rob, and Okuno-Fujiwara that has focused on inter-industry linkages and the
potentidly wefare-enhancing coordination role for the government? Pack and Westpha suggested that
Korea's sdective intervention policy might have been successful in fogering infant industries without
ggnificant losses in efficiency. The key has been to capture latent inter-industry pecuniary and non-
pecuniary externdities. “The Korean government can be seen as having achieved integrated decison
making by acting as a centrd agent mediating among market agents, forcing and facilitating information
interchange and insuring the implementation of decisions reachedYzweighing costs and benefits from a
collective standpoint and often intervening to reward cooperative players and punish uncooperative ones’
(p-99)

In both this modd and that of Okuno-Fujiwara, the same outcome could presumably be attained

through organizationd integration. Pack and Westphd argue that in the case of Koreathisis not feasible:
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“theexternditiesmay flow in complex and insgparable patternsamong (actua and potentid) agents covering
mogt if not dl of the industrid sector” (p.99), necessitating government intervention. However, the
exigence of the giant chaebol, spanning theindustria sector, would gppear to underminethisargument. I
the chaebol cannot interndize these externdities, thenitishard toimaginewhat ingtitution could. Indeed, it
is unclear why the government would be any better able to coordinate decisions than the chaebol . *°

These papers clam that the possibility exigs for welfare-enhancing indudtrid policies through
government coordination activities to capture inter-industry externdities, thus promoting growth and
indugtrid development without the sandard efficiency losses. The key is the existence of inter-industry
externdities, which when captured, expand the production set of the economy.

It is difficult to model these notions rigoroudy. However it would seem that the likely scope for
growth-enhancing interventions would be increased if the indudtries targeted for intervention met three
criteria. Thefird isthat they have strong inter-industry linkagesto the rest of the economy. Second, they
should be leading in a casud sense, s0 that growth stimulus would be transmitted forward through the
economy.  One might think of a input supplier industry in the Okuno-Fujiwara modd, as an example.
Findly, variaionsin output should have astrong industry- specific component: otherwisevariationsin output

might smply be due to common macroeconomic shocks and there is little scope for industry-specific

# Indeed, Auty (1991) provides detailed descriptions of indivisibilities and other entry barriers in the HCI
industries. Even after assessing possible pecuniary and non-pecuniary externalities, however, he concludes that
from an economy-wide perspective, resources were misallocated.

¥ |f anything, this argument seems more applicable to the Japanese case: in Japan vertical integration is less
complete: the keiretsu, networks of affiliated firms, strike a balance between the coordination advantage of full
integration, and the maintenance of competition among suppliers. In this more loosely organized system the
government’s coordinating role could be larger.
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dimulus. The existence of industry-specific variationin output suggeststhe possibility for industry- specific
technical change and/or scope for industry- specific policy interventions to increase output.

Noland (1993b) examined data.on 26 K orean manufacturing industries over the period 1960-1939.

He identified four sectors that possibly met these criteriac wood products, paper, petroleum and cod

products, non-ferrous metas, and a fifth, non-metdlic products, which arguably did. These are not the
typical sectorsthat one would associate with IP, nor were any of them promoted during the HCI drive,

Another test of potentid inter-industry externditiesis provided by Pack (2000). Sofar it hasbeen
assumed that selective industria policies directly affected the promoted sectors and thet the high rates of
productivity growth in the neglected sectorswere not affected by spilloversfrom the promoted sectors. But
industria policies could have generated benefitsin other sectors as a consequence of three developments:

(1) domestic production of intermediate goods with specid characteristics that were not available
internationdly but improved productivity in the loca purchasing firm;

(2) movement by workers and managers from firmsin promoted sectorsto firmsin other sectors, the
movers bringing with them uncodified knowledge;

(3) direct interactions on equipment design by producers and loca buyers of machinery that led to
adaptations to machinery that were particularly suitable for local firms;

All three externdities could potentialy increase TFP growth in the neglected sectors. The potentia
quantitative importance of specidized non-traded intermediate inputs and uncodified knowledge transmitted
by workers depends on how much the neglected sectors interact with the promoted ones. One way to
gauge the potentia benefits is to measure the purchases of inputs from afavored sector per won of gross
output in the neglected sector. The larger the purchase, the more likdly it is that the neglected sector may

derive some benefits from the existence of loca producers. The neglected sector may also derive greater
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benefitsif there are few imports, which condtitute an aternative source of specidized inputs.

We assume that (1) and (2) depend on the magnitude of interaction with the promoted sectors.
Such interactions can be measured by Leontief input-output coefficients. Thenx ninput-output coefficient
table, A, conssts of two sets of flows, the domestic inter-sectora flows, Ap, and the import flow matrix,
Awm, A =Ap + Ay. ajisatypica coefficient of the domestic flow table while m; denotes elements of the
import matrix. The extent of interaction between favored and neglected sectors is given by the domestic
input-output coefficient a, which measures the purchases of an input from a favored sector per dollar of
grossoutput of the neglected sector. Thelarger is ay,, the morelikey the neglected sector may derive some
benefits from the existence of local producers®! The neglected sector may derive greater benefitsif there
arefew importswhich condtitute an dternative source of speciaized inputs. Thus, thelower ismy; reldiveto
aj, the larger the potentia impact of the availability of loca production.

Severa measures of the magnitude of interaction between the promoted and neglected sectorsin
Korea are presented in Table 5 and those for Japan are presented in Table 6. Firgt, in both countries the
averageinput-output interaction between favored and neglected sectorsisquite smdl. Thefavored sectors
account for avery smdl portion of the domesticaly purchased inputs of most neglected sectors. Second, the
heavy indugtries purchase extensvely from one ancther. Third, theimports of the neglected sectorsin Korea
are, on average, twice the sze of the combined purchases from the favored domestic sectors (.134 vs.
.068). In Japan, imports condtitute a smaller percentage of total purchases. Whether thisis due to the non-

traded characteritics of Japanese production or to the restrictive trade regimeis not clear (Noland 1997).

% |t is possible to test whether indirect interactions mediated through other sectors have an effect by using the
inverse coefficients of the Leontief matrix. But the sources of real external economies enumerated above are not
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These patterns suggest the following probable effects on non-promoted sectors:

Itisunlikely that the promoted sectors were quantitetively critica in increasing the range of
availableinputs. Althoughindustrid policiesmay have encouraged the domestic production
of someunique, nort+traded inputs, the overal impact wassmdl rdativeto dl domesticand
foreign purchases. Unless there was very low subdtitutability between locad and foreign
inputs, the quantitative effect of local supply of such inputswas limited. Rosenberg (1976)
citestheimportance of local interactionswhere both user and producer werethemsalvesat
the world frontier and there were no suppliersin other countries. In contrast, Korean and
Japanese firms in the periods considered were not & the world frontier in the neglected
sectors and had many opportunities for obtaining specidized inputs from abroad.

Insofar asmovement of workers and managerstransmitted important knowledge, thesmall
purchasesfrom the promoted sectorsimply  that such knowledge transmission would have
been limited. Any tacit knowledge brought by worker mobility, about the specia properties
of purchased inputs or how to use them more effectively, would affect only a smal
component of total costs. While one can posit, as in the case of specidized inputs, that
there is a critica piece of knowledge whose possession has exceptiondly high margind
productivity for the recipient sector, the quantitative case does not seem plausible.
Moreover, such knowledge could have been obtained from technology licensng
agreements and consultants from abroad.

Promoted sectors are substantial purchasers of one another’ sinputs, at least in the metal

based sectors. Any externditiesfrom such interaction arethusaready accounted for inthe
cdculations shown in Table 6 insofar as they employ the observed vaues of TFP growth
which includes any benefits from the posited spillovers the among sectors.

Some interactions are not captured by input-output transactions shown. In particular, the
interactions between the producers and find purchasers of machines are not given asinvestment isafind
demand. Table 7 shows the ratio of imports to domestic production of machinery. In Korea, imports of
non-electrica machinery werethreetimesthat of domestic production. It isdifficult to arguethat therewere
no imported subgtitutes or that specia adaptationsto loca conditionswere quantitatively significant. Evenif
locally produced equipment conferred some cost reductions on its usersthat would not have been available
frominternationdly available equipment, it would have affected only one quarter of annua generd meachinery
investment as late as 1985.

easily extended to indirect interactions.
32



In Japan, the evidence is more ambiguous. In machinery, as in other indudtrial sectors, Japan
imports very little reative to domestic production. It is thus possible that domestic production may have
generated pecidized equipment, not available from imports, that increased productivity through interactions
of producers and find purchasers.

4B. Politics and Implementation

There is less evidence on the impact of IP on growth in the case of Korea than in the case of
Japan. However, if anything, the Korean case underlines the problematic nature of the actud
implementation of IP. There have been two interrelated problems. Firdt, the involvement of the statein
both the implementation of IP and the financia sector that financed it gave rise to enormous problems of
mora hazard and the socidization of risk. The chaebol could use capital from favored projectsto cross-
subgdize other ventures, confident that the government would not dlow them to fal. The result was
investment without regard to rates of return and wesk corporate balance sheets. Without workable
bankruptcy or “exit” policiesto disciplinefalures, management strategy amounted to unlimited expansion or
what Y 00 (1999) called “survivd of thefattest.” Statisticson chaebol s do not exist for the 1960s (because
of lack of balance sheet data), but Sakong (1994) documentsthat the share of the top ten chaebol in South
Korean GDP rose from five percent to 23 percent in the decade between 1973 and 1982.
According to the OECD, “shareholder vaue was systemétically destroyed from the late 1980s
onwards’ (OECD, 1998, p. 23). The events of recent years are atestimony to this weakness — the $73
billion bankruptcy of Daewoo, the country’ s second-largest chaebol, wasthe largest corporate failurein

world history, and Hyundai, the country’slargest, isliterdly disintegrating under market pressure.
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Second, the availability of subsidized resources and the centrdity of government relations to
corporate success gave rise to an orgy of rent-seeking and corruption that continues to bedevil Korean
business-government relations.® 1nthe 1999 Transparency International “ corruptions perceptionsindex,”
South Korea ranked 50™ out of 99, tied with Jamaica and Lithuania. In the more narrow “bribe payers
index,” ameasure of bribe-taking by senior public officials, South K orearanked 18" of 19, surpassed only
by China on the deaze meter. Thislack of transparency imposes a pendty on financid transactionsin the
South Korean market, increasing investor hurdle rates, and inhibiting the ability of good firms to access
capitd. Thetransparency risk premium, separate from and in addition to conventiona country and currency

risk, inhibits investment in the South K orean economy.*

4C. Conclusions

Koreawas aformer colony of Japan, and inherited certain Japan indtitutions and tendenciesin the
economicssphere. Like Japan, it suffered Sgnificant devastation through war, anditsleve of human capita
and socid capacity in the 1950s was high relative to contemporaneous income. 1P policies were pursued
even more intensaly than in Japan.

Mogt of the evidence on resource channdling suggeststhet it did not have amajor impact on growth.

If anything, the impact appearsto benegetive. If oneisto look for apogtiveimpact of IP, it would haveto

be in the sort of coordinating functions identified by Pack and Westphd and others. This sort of IP is

¥ For an entertaining account of business-government rel ations through the early 1990s, see Clifford (1994). For
more recent material, see Noland (2000).
¥ See Noland (2001) for more details.
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difficult to modd empiricaly, and probably the most that can be said, isthat thereislittle evidence asto its
impact on growth, either pro or con.

However, there is bountiful evidence of the detrimenta impact that IP has had on business-
government relations and corporate governance. Assateintervention into the economy grew inthe 1970s,
politica connections became increasingly important relative to busness acumen in determining sUccess.
Koreadill lacksviable“exit” mechaniamsfor faling firms, and bus ness- government re ationsremain seeped

in non-trangparency and corruption.

5. INDUSTRIAL POLICIES IN TAIWAN

LikeKorea, Taiwanisaformer Japanese colony, and like Japan and K orea, it dso had an Olsenian
upheava, in this case associated with the conclusion of the Chinese revol ution, and the decampment of the
Nationdist government and thousands of its supportersto Taiwan at the end of 1948.

There has been considerable analysis of Taiwan's experience with indugtrid policy. The standard
neoclasscd interpretation (Little, [1979]) hasbeen that Taiwan' s devel opment was primarily attributableto
alow levd of trade protection, the availability of inputsto exporters at international prices, aconservative
macroeconomic policy manifested in limited inflation, and factor markets that were competitive. The last
points are suggested by positivered rates of interest and the absence of dudity in thewage structure, either
by szeof firm or by sector. Detailed andysisby Wade [1990] and others contend that acritical component

of Tawan's success was its indudtrid policy that helped to establish new and successful manufacturing
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sectors.* Thesestudieshave documented the extensive employment of tariffs, quantitative restrictions, and
seective credit policies and argue that Taiwan's success in the period considered was attributable to an
intengve effort by the government to direct the sectora evolution of the economy. Thiswasimplementedby
avariety of means (1) the establishment of public enterpriseswhen privateinitiative was not forthcoming or
the capitd marketswere rductant or unableto fund very large projects, (2) extensive employment of tariffs
and quantitative restrictions on imports; (3) direction of credit to preferred industria sectors through the
highly controlled financid sector. Theview that Taiwan gpproximated thelaissez fare environment of Hong
Kong is untenable in light of the carefully accumulated facts. Moreover, the data on which earlier
interpretations were based on fairly low effective protection rates that were estimated in the late 1960s.
There was dso another set of policies conducive to the development of the manufacturing sector,
namely, the establishment of alarge number of inditutions that were designed to identify, trandfer, diffuse,
and efficiently absorb foreign industrid technologies and then to undertake innovation. Theselatter policies
were largely introduced in the late 1970s and 1980s though precursors existed in the 1960s and included
the Hsinchu Science Park and the Industrial Technology Research Ingtitute, ITRI.*® These effortsreflected
thefact that unlike Koreaand Japan, Taiwan' s policieswere more neutral with respect tofirmsze Muchof
itsindustrid devel opment was based on firmswith fewer than 100 employees. Centralized research (ITRI)
could bejudtified on standard groundsthat socid rates of returnto R & D exceed private returnswhile the
science park could be viewed as a means of generating economies of scope in the use of critica services

such as accounting and consulting that were provided by the park. Moreover, part of the rationale of the

¥ See, for example, Clark [1989], Gold [1986] and the papers in Winckler and Greehalgh [1989].
¥ The most thorough analysis of these institutions is contained in Dahlman and Sananikone, 1995.
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science park was to demondtrate to expatriate Taiwanese, largely in the U.S,, that Taiwan was committed
to aserious effort in high technology. Whether this was asimportant as the high sdlariesin luring engineers
back to Taiwan is unknown.

Asinthe case of Japan and Korea, avariety of studies have been carried out on theeffectivenessof
policies in stimulating more rapid growth. Smith (1992) surveys severd of these. The studies consider
correlaions between rates of TFP growth by sector and ether effective rates of protection, ERP, or
effective rates of subsidies, ERS, the latter calculated by Smith. In dl cases, the corrdations are low. An
dternative method (Pack and Lin, 2001) follows a different strategy assuming there are non-measured
forms of simulation such as the subsidy equivdent of the establishment of industriad parks, centrdized
research indtitutes, and centraized productivity centers. These may belarge and have alimited correlaion
withthe ERP or ERS. It then assumesthat any exceptiona growth inthefavored industrid sectorswasdue
entirdy to industrial policy and that the TFP growth rate in such sectors was doubled. With these
assumptionsthat are very favorableto finding apostiveroleindudtrid policy, they find that industrid policy
could have added 2 percentage points of TFP growth in manufacturing. Given that manufacturing accounted
for about 30 percent of GDP, thiswould have increased aggregate TFP by roughly .6 per year out of atota
GDP growth rate of 10 percent per year in the period 1962-89, not trivid but hardly the entire story of
Tawan's development. The high rate of TFP growth in al sectors, even neglected ones, the high rate of
saving and investment, even apart from the higher levelsinduced by indugtrid policy, and the acquidtion of
skills through education dl played a sgnificant role. Industrid policy was of sgnificance but far from the

entire gory.
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The preceding assumes that the impact of selectiveindustria policies benefited only the promoted
sectors and that the high rates of productivity growth in the neglected sectorswas not affected by spillovers.
If, however, the rate of TFP growth in neglected sectors was increased indirectly by the growth of the
favored sectors, the calculated increment to TFP may underestimate theimpact of industrid policy. Indeed
proponents of the benefit of industrid policies often argue that some of its mgor effects are manifested
indirectly in other sectors, and dismiss asinconsequentia evidence about the limited impact in the targeted
sectors.

Thus it is necessary as in the case of Japan and Korea to obtain some measure of the potential
indirect impact of the promoted sectors. Following theinput-output table based tests outlined above, Tables
8 and 9 show intersectord interaction in Taiwan.

Wefirg congder the magnitude of interaction between the promoted and neglected sectors. Severd
measures are derived from the Taiwanese input-output tablesfor 1976 and 1991, yearsinthemiddieand
a the end of the period of intensve industrid policy are shown in Tables8 and 9. Column 1 in both tables
showsthetota purchases, Sig; of domestically produced intermediate goods by al of theindudtrid sectors.
Theseincludeinputs purchased from both neglected and promoted sectors. Column 2 showsthetota direct
purchases of inputs by the jth sector, Saume,, from favored domestic metal, machinery, and electronics
sectors, MME (iron and steed, non-eectrical machinery, eectrical machinery, household eectronics,
electronics, and transport equipment). Column 3 shows the purchases by sector j from the three chemical
sectors that were also promoted, Sja. The two groups of favored sectors are separated asthey sdll to

quite different domestic purchasers. Column 4 shows the vaue of al manufactured imports purchased by
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sector j, M; = Simy;.

Severd features of Tables 8 and 9 stand out. In both years the direct input-output interaction
between favored and neglected sectors is quite smal with a few exceptions such as the purchase of
chemicas by the textile sector. The promoted sectors account for avery smdl portion of the domestically
purchased inputs of most neglected sectors. For example, in 1976 chemical saccounted for an average of 6
percent of purchases by the non-promoted sectors and the machinery and e ectronics group 2 percent of

their total purchases.

The promoted industries make extensve purchases among themsalves, chemicals congtituting 29
percent of total purchases by the chemicals sectors, and MME buying 24 percent of itstotal needs from
itsdf in 1976 and 41 percent in 1991. Theimports of the neglected sectors are substantial, the averagein
1976, .075, being amost equa to the combined purchases from the favored domestic sectors, .085
(.0209+.0638).

These patterns suggest the following observations:
(8 Given the small domestic intermediate purchases by the neglected sectors from the promoted

sectors and thelr access to imported inputs, it isimplausible that the promoted sectors were quantitatively
criticd inincreasing the range of input availability. While domestic production of some unique, non-traded
inputs may have been generated by industrid policies, thesewere smdl rdative to the entire set of domestic
and foreign purchases. Unlessthereisavery low easticity of substitution between specid locd inputsand
more generdly available inputs, the quantitative effect of locd supply of such inputsislikely to have been

smal. Although interactions between loca producers and users of intermediates may generate benefits, it
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would require strong assumptions about the quantitative importance of the purely local interaction to argue
that a sgnificant part of the observed vaues of A;" in the neglected sectors sslemmed from the promoted
indudtries. If there were highly vauable missng intermediate inputs, many could have been obtained by
imports. Instances cited by economic historians of the importance of loca interactions describe Stuations
when both user and producer were themselves at the world frontier and there were no suppliersin other
countries. In contrast, Tawanese firms in the periods consdered were not at the world frontier in the
neglected sectors and had many choices for obtaining speciaized inputs from abroad.

(b) Insofar as movement of workers and managers transmitted important knowledge, the small
purchases from the promoted sectors implies that such knowledge transmission would have had limited
effects. For example, the Taiwanese wood products sector was purchasing very smal amounts of inputs
from the promoted sectors, .0564 of gross output. Any tacit knowledge brought by workers and managers
who had formerly been in the promoted sectors and then sought employment in wood products about the
specia properties of purchased inputs or how to use them more effectively, would affect only thissmdl
component of total costs. While one can posit, as in the case of specidized inputs, that there is a critical
piece of knowledge whose possession had exceptiondly high margind productivity for the reci pient sector,
the case seems implausible. Moreover, there would have been other channels by which to obtain such
information such as technology licensing agreements and foreign consultants.

C) Interactions across sectors areimportant in the case of the promoted sectorsthemsavesasthey

are substantia purchasers of each others inputs, a least in the meta based sectors. Any externditiesfrom
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such interaction are dready included in the Pack- Lin estimates of the benefitsfrom IPinsofar asthey utilize
the observed values of A" which include any benefits from the posited spillovers within the sectors.

Some interactions are not be captured by input-output transactions shown in Tables8 and 9. In
particular, the interactions between machine producers andfind purchasers of machinesarenot given by the
input-output coefficients, investment being afind demand. One measure of the potentia magnitude of such
interactionsis|p/(lp + ), wherel p denotesfind sdlesof domestically produced machinery and | denotes
imports of machinery. These vaues are shown in Table 7.

In 1976, domestic production accounted for 53 percent of thetotd availability of generd industrid
machinery, machine tools, and specidized industrid machinery, 63 percent of other machinery and 77
percent of eectrical machinery. Except for the declinein dectricad machinery, these had not changed much
by 1989. Thus, even aslate as 1989, Taiwan'slocd production was supplemented by extensiveimports. It
isdifficult to argue that there were no imported subgtitutes or that specia adaptationsto locd conditionsare
likely to have been quantitatively sgnificant. Even if localy produced equipment conferred some cost
reductions on its users which would not have been avallable from internationdly available equipmernt, it
would have affected about hdf of annud machinery investment as late as 1989 and none of the locd
congtruction codts. If atypicd share of value added in gross output is 20 percent, of which 40 percent isthe
capitd share, and if specidized machinery reduced capital costs by 25 percent, the typica reduction in
overdl cogt (or increase in the level of TFP) would have been 2 percent. Thus, to come up with a

ggnificant impact from loca production in the machinery sector would require that such equipmentisalso
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more productive in utilizing specidized intermediates and raw materias. But thisis stretching a causd link

much further than avallable evidence will permit.

6. Latin American Experience

In the 1950s while Korea and Taiwan were quite poor and often exhibited incoherent economic
policies, many Latin American economies embarked on systematic import subgtitution (1Sl) programs
reflecting the regnant view of Raul Prebisch and the U.N.’s Economic Commission for Latin America. In
some cases | S wasinitiated well before ECLA was established, partly out of dislluson with world trade
prospects during the depression of the 1930sand the disruptions of World Wer 11. Insofar asthispolicy, by
definition, discriminated among indudtria sectors, it condtituted a systematic attempt to pursue industrid
policy. Asiswel known, the attempt failed, at consderable economic cost. Asit is dways tempting to
revert to earlier policies, especidly if the world economic climate changes, it may be hdpful to briefly
consder why Latin Americaexperienced fallurewhilein Asa, the policies gppears not to have damaged the
economies during their high growth period and may even have had dight benefits as indicated above.

Theanswer to the question hastwo strands, initia conditionsand the mechanism for monitoring the
progress of industries benefiting from government encouragement. As has been emphasized in numerous
gudies, Koreaand Taiwan exhibited higher literacy rates and arguably better infrastructure such asroads
and portsat the beginning of their high growth episode. Even abrilliantly designed economic programwould
have floundered if exports, an important component of the success of Korea and Taiwan, could not have

been moved to ports and if the ports had themsalves not been fairly efficient. On the other hand, too much
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can be made of such differences and of the purported benefits of the long Japanese occupation that had
been responsible for education and infrastructure, if only for their own benefit. Neither country had the
university education levels nor the hedth care system of an Argentinaor Chile (Table 1). And both of the
latter had sufficiently good transportation and ports to have engaged in significant primary product exports.

Some authors have argued that Latin Americahad theluxury of attempting sustained ISl asit could
fal back on natura resource exports. Moreover, itsendowmentswould militatein favor of natura resource
based exports and againgt labor intensive exports. Scatterplots of data on labor, physica capitd, human
capita, and arable land endowmentsfor anumber of countriesin 1968 are shown in Figures4A-D. Ineach
panel of figure 4 shows a barycentric projection of three endowments. Every endowment point onaray
emanating from one corner of the triangle has the sameratio of the other two factors; pointslying closer to
the corner of thetriangle have alarger relative endowment of that factor. The point in which thethreerays
emanding from each vertex intersect in the middle of the triangleindicatesthe average endowment bundle of
the sample.

So, for example, in figure 4A, Taiwan (TAI), Korea (KOR), Hong Kong (HK), and Singapore
(SNG) are arrayed across the bottom of the triangle far from the land endowment vertex, in order of
increasing physica capitd-labor ratios. The point is that the land scarce countries of East Asatend to
cluster in each scatterplot, across the bottom (indicating land scarceness) in figure 4A, near the human
capital vertex in Figure 4B, and so on. In contrast, the Latin American countries tend to reved relatively
large endowments of land and low endowments of physca capitd with Argentina (ARG) being a clear

outlier in Figure 4A. In Figure 4B, the large Latin American countries cluster near the arable land vertex
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withsamilarly Stuated countriessuch as Tunisa(TUN), Turkey (TUR), Spain (SPA), Thailand (THA), and
to a certain extent Pakigtan (PAK) in the subsequent pands. Chile (CHI), with its lower arable land
abundance, differs somewhat from Argentina, Brazil (BRA), and Mexico (MEX) in this respect.

These multifactor Sarting pointsareimportant, asLeamer (1987) showsthereis some econometric
evidence that land-scarce countries (such as those of East Asa) will tend to pecidize in manufactures
ealier (i.e a lower levelsof per capitaincome) and moreintensvely (i.e. exhibit higher output per worker
ratios) than economieswith more diversfied resource bases. Moreover, while economies aong the bottom
of figure 4A will dmost surely experiencerrisng wages as physicd capitd isaccumulated and capital-1abor
ratiosrise, generdting “growth with equity.” In contrast, in economieswith larger natura resource bases, the
rents generated by resource extraction will retard specidization in manufacturing, and increasethelikeihood
that thetheoretica possibility that capita accumulation might not be accompanied by risng wages (“ growth
without development”) might obtain.

While afull evauation of this perspective would require examining the entire trade bundle, some
ingghts can be obtained by looking at the composition of manufacturing. Thisissue hasbeen investigated by
the Inter- American Devel opment Bank and the results do not quite conform to s mple expectationsthough
other tests of the hypothesis can be constructed. Table 11 shows the revealed comparative advantage
(RCA) in1988-90in manufacturing for Latin America(LA), the OECD countries, and “indudridizing Ada
(1A).” Latin America's RCA in dl manufacturing was dightly less, 1.62, then IA. While lA did exhibit a
greater RCA in unskilled labor intensive than LA, 3.38 vs 251, it also had a greaster RCA in natura

resource intensive products, 1.91 vs. 1.15. Thus, 1A was able to import, process, and export resource



based manufactured products. Thelatter isasurprising result given the cogts of importing raw materids. It
impliesthat even in resource based sectors, the efficiency of LA manufacturing was low. Thisimpliesthat
ISl probably had the effect of discouraging those sectors in which LA had a compardtive advantage
because of trangportation costswith thereverse holding truein Asa Thisissmply another insgtance of the

perverse effects of the LA’ s efforts at selective promotion vialSl.

Anintereging pardld to Latin Americaisthe experience of the Philippines. It began the post-war
period with many advantages including high education (Table 1), a large number of English speskers
(conducive to trade relaions), and close ffiliation with the U.S. Nevertheless, despite predictionsin the
1950sthat it would bethe successtory in Asia(Morawetz, 1980), itsdisma performancereflected import
subdtitution policiessmilar to those of Latin America Mog of the standard empirica studies of theimpact
of 1S, one verson of indugtrid policy, bracket the Philippines with Latin American countries (see, for
example, Little, Scitovsky, Scott, 1970). The correct latitude and longitude placing a country in ASawas
hardly a guarantor of growth — correct basic policies matter.

Henceto point soldy toinitia conditionsisinadequate— the differencesin the nature of theindudtrid
policiesand their implementationiscritica . Extensve protection was given to many sectorsin Latin America
as evidenced by the high rates of effective protection caculated for dl of the countries for which such
esimatesweremade. Whilethe genera characteristic wasthat protection rateswere highest for consumer
goods and lowest for machinery, they were nevertheless high for most sectors. Firmsin inefficient sectors

could earn dgnificant profits and their employees high wages (paid out of the rents collected from
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consumers) and faced little credible prospect that protection would be contingent on improved efficiency.
There was Smply no monitoring mechanism — once protection was granted, therewaslittlereductioninits
level until crises occurred in the 1980s and |ater.

In contrast, in Japan, Korea, and Tawan there was continuous monitoring of the progress of firms.
The dearest exampleisprovided by Koreainwhich subsidized credit and protection in the domestic market
were contingent on export performance. Exports became the numeraire by which the progress of individua
firmswas measured. Current dataon exportsof individud firmswere presented at quarterly meetingsat the
Blue House, the seet of the executive, with dl of the firmsin agiven promoted sector. The information was
obtained not from companiesbut from billsof lading at Korean ports. Redlized exportswere compared with
targets set by the Economic Planning Board for each firm. Asthe export targets were congtantly increased,
firmswereforced to improvetheir productivity in order to lower margind costs, the dternative being lower
profits over time. While many firms initidly subsidized their unprofitable exports by cross-subsidiesfrom
their profitable (protected) domestic market, clearly this could not be a long term solution as the export
targets were increased condderably faster than the growth of domestic sdles. Firms were thus forced to
concentrate on improving productivity, hence the enormous efforts to import and assmilate foreign
technology. (Dahlman and Westphal, 1985 and Kim, 1999 on K orea; Dahlman and Sananikone, 1997, and
Pack, 2001on Taiwan). Despite controversies about the precise levels of TFP growth in Korea and
Tawan, itisclear that their rateswerefar abovethosein Latin Americaduring itsimport subgtitution phase.
(Bosworth and Collins, 1996; Nelson and Pack, 1999). In contrast, in Latin Americathere was no attempt

to combineadtick of control withthe carrot of protection. Thereare no ingancesintheliteraturewithwhich

46



we are familiar, of agovernment’ s actudly reducing protection to sectors that did not perform well.

Asnoted aboveit isimpossbleto confirm substantia benefitsfrom industria policiesin Asa But as
contrasted with the Latin American experiencein IS, no mgor short term damage was done. Korea and
Tawan did experience fairly high TFP growth rates compared to Latin America though much of this
according to al calculations would have accrued without selective intervention. The mgor difference we
believe isthe use of some numeraire, particularly exports, to measure success rather than the provision of
open ended protection for inefficient sectors. Nevertheless, even the benign experience in Korea and
Tawan during the heady days of intervention and growth may have had unfortunate long term
consequences.  Again emphasizing Kored s experience, many problems that have been experienced in
recent years may have their origin in the policies pursued. The suppression of the financid system and the
use of directed credit to individua firms discouraged the accumulation of normd financid evauation skills
and may have affected the qudity of financid intermediation in Korea. Low cost loans clearly encouraged
many firms to expand beyond their core competence — capable manufacturing firms entered the resort
industry.

While a full scholarly understanding will take some time to emerge, it may be the case that any
benefits of indudtrid policy were eventudly partly offset by the unforeseen consequences set in motion.
Having pursued the earlier policieswith care about implementation, Japan, Korea, and Tawan did not suffer
and may have extracted some smal benefit for severa decades though some would argue they could have
done dill better given their high saving and investment rates. Latin American nations on the other hand

suffered dmost immediately from protection combined with overvaued exchange rates that discouraged
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exporting. Thus the ASan countries were able to zoom past their initid Latin per capitaincome peers (or
superiors) such as Argentina and Chile. But to benefit from 1S would have required a much different
economic outlook, including afocus on somemeasure of efficiency, exportsor other, and apolitical system
capable of enforcing the need to improve productivity in order to receive the rents extracted from
households as consumers and taxpayers.

Perhaps one advantage of Japan, Korea, and Taiwan lay in the traumatic experiences following
World War 1l. For reasons that differed in each case, the governments had little legitimacy. Japan had
auffered a traumdtic defeet after initiating the Second World War in the Pacific. Korea had gained
independence from its Japanese colonid ruler but had then been partitioned and a devastating three year
war destroyed much of the infrastructure and caused enormous casudties during 1950-52. Talwan wasthe
base of the defeated Kuomintang government that had hagtily left the mainland in 1949. In each case, the
government eventudly tried to establish its legitimacy by emphasizing economic growth in the 1950s in
Japan and early 1960sin Koreaand Taiwan. Indl threealand reform had overcome one set of opponents
to policiesthat were conducive to growth with equity; in turn this sharing in rapid growth may haveledtoa
perception that government policies benefited the generd population. Thus, the IP followed in these
countries which required aquid pro quo and in which exports were accepted as the numeraire may have
been easier to follow and permitted the avoidance of protection without time limits and without the forced

benefits of learning to compete internationaly.

7. Conclusions
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We believe that the weight of the evidence marshded in this paper suggeststhat at most industrid
policy made a minor contribution to the growth of East Asa A large part of the “Adan Miracle’ was
attributable to non miracul ous good macro-economic palicy indluding limited government deficits, low rates
of inflation, and very dable red exchange rates. These were conducive to high raes of saving and
investment, important components of the growth story. Another aspect, not discussed earlier, was a bias
towards exporting that may have generated some benefitsthat would not have accrued from domestic sales.
(Pack, 1997)

Secondly, the Adan path ismore likely to generate  growth with equity” as capitd is accumulated,
and lesslikely to runinto problemswith dlocating naturd resource derived rents. Thepaliticsof IParelikdy
to be less contentious, and as they are implemented in the manufacturing sector they are more likely to be
“leaning with thewind” of comparative advantage.

In any event, the Strategy may be irreproducible: some of the subsidies carried out by the East
Asansinthepast can nolonger been pursued. The end of the Cold War and the concomitant willingness of
the US and other mgjor trading powersto assert their economic interests, together with the existence of a
stronger subsidies code and dispute settlement in the WTO may forecl ose optionsthat existed in the past.

Countries that have experienced dower growth than expected despite rdatively good
macroeconomic policiesmay betempted to pursueindugtrid policies. Thelarge number of experimentswith
ISl suggest this has not been very successful. The Asan experience, especidly in Korea and Taiwan
provide some guiddlines to avoiding some of the potentid harmful consequences if indudrid palicy is

nevertheless pursued. Yet even in these successful nations the evidence suggests that the benefits were
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limited. Countries with less dedicated and competent bureaucracies and more amergble to lobbying
pressures could expect even smaller net benefits.

Thedifficulty of demongtrating that the mgor source of either manufacturing or aggregate economic
growth was sectordly targeted industrid policiesis not equivaent to denying theimportance of asignificant
government role other than macroeconomic management in simulating economic growth. Growth enhancing
measures thet did not differentiate among sectors included large expenditures on primary and secondary
education, the building of large and efficient socid infrastructure, afavorable attitude towardsinternationa
technology trandfer including both technology licenang and direct foreign investment, and a subgantid
investment in public technology ingtitutions. The credible commitment of government to rapid devel opment
may itself have apositive effect on risk taking in the private sector and have led firmsto choose product or
processes that promised greater return. Governments seeking a more active role in accelerating growth

shoud congder these palicies rather than selective indugtrid policies.
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Tablel

Human Capital and Per Capita |ncome, mid-1950s,
selected Asian and Latin American countries

Country Year Human Capital Per Capita Income Ratio of Human Capital Index
Index to Per Capitalncome
Japan 1955 1673 519 32
Korea 1955 49 217 23
The Philippines 1956 738 277 27
Malaysia 1957 334 351 10
Argentina 1955 760 1059 0.7
Mexico 1955 352 637 0.6

Note: Human capital index is educational expenditure embodied in the labor force. See  Psacharopoulos (1974).

Vauesfor Japan and Mexico interpolated from observations for 1950 and 1960; value for Argentinainterpolated from
observations from 1947 and 1960.

Per capitaincomeis purchasing power adjusted figure in international dollars from the Penn World Tables.
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Table 2

Capital Subsidy-Investment Ratio— Japan

1968 1976 1984

Loan Tax Tota Loan Tax Tota Loan Tax Totd

Industry

Mining 938 13 1074 1328 148 1476 383 129 512
Food processing 065 049 114 124 0.81 205 051 046 097
Textiles 066 160 226 259 088 347 022 051 073
Pulp and paper 001 026 027 003 066 069 003 042 045
Chemicas 071 054 125 163 039 202 04 017 o061
Petroleum and coal products  0.00 NA NA NA NA NA 283 014 297
Nonmetallic products NA NA NA 0.72 011 083 044 013 057
Iron and steel 050 087 137 139 058 197 152 09% 248
Nonferrous metal 048 046 094 840 034 874 062 035 097
Metal products 0.85 116 201 152 0.75 227 057 063 120
General machinery 035 050 09 202 043 245 028 020 048
Electrical machinery 037 08 121 125 047 172 039 145 184
Transportation machinery 295 079 374 376 0.71 447 056 020 0.76
Precision instruments NA NA NA 0.54 047 101 005 NA NA

Note. Figures are in percentages
Source. Noland (1993).
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Table 3
Government Subsidy Shareof Total R& D

Industry 1968 1976 1984
Mining 32 32 140
Food processing 0.0 01 04
Textiles 0.7 0.2 11
Pulp and paper 0.8 03 0.0
Chemicas 05 0.3 08
Petroleum and coal products 10 03 72
Nonmetallic products 10 0.8 18
Iron and steel 0.2 0.6 17
Nonferrous metal 0.8 15 29
Metal products 01 02 0.2
Generad machinery 14 22 12
Electrica machinery 17 15 14
Transportation machinery 10 44 4.7
Precision instruments 18 0.3 0.1

Source. “Kagaku Gijutsu Kenkyu Chosa Hokoku” [“Report on the Survey of Research and Development”], various
issues.
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Table 4

Effective Rates of Protection for Japan

Industry 1968 1975 1987(Est.)
249 193 158
Traded Goods
Primary 59 55 45
Agriculture 76 94 76
Forest -10 -0.1 -0.1
Fishery 139 82 6.7
Mining -0.6 -0.7 -05
26.7 20.6 169
Manufacturing
Food processing 454 55.6 5.1
Textile spinning 210 108 125
Textileweaving 33.6 92.6 94.2
Textile products 410 354 35.1
Wooden products 18.7 89 6.6
Pulp and paper 219 219 135
Publishing -34 -33 -23
L eather and rubber 26.0 235 220
Chemicas 189 157 123
Petroleum and coal products 109 6.7 70
Nonmetallic mineral products 17.7 8.8 6.4
Iron and steel 289 208 149
Nonferrous metals 310 322 20.1
Metal products 18.7 8.6 6.3
General machinery 179 82 6.2
Electrica machinery 210 134 6.5
Transport machinery 454 54 14
Precision machinery 273 8.7 72
Miscellaneous products 28.0 204 9.9

Source. Shouda (1982).
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Table 5
Intersectoral Purchases - Korea, 1985

Purchases from:

1) (2 (3) 4)
purchasing sector: all domestic “heavy” chemical foreign
sectors industries industry suppliers
Neglected Sectors:
food .147 .007 .021 .029
beverages .290 .025 .012 .019
tobacco .048 .002 .006 .009
textiles & cloth. .522 .007 125 .099
leather .319 .003 .055 .355
wood & wood products .240 .026 .043 .060
paper 422 .019 .044 .183
printing & publ. .408 .017 .042 .039
petroleum & coal .053 .003 .003 .009
rubber products .373 .025 121 124
non-metallic min. .293 .029 .020 .029
misc. mfg. 402 .096 .087 123
average 0.293 0.021 0.047 0.134
Favored Sectors:
chemicals .357 .010 .249 .209
heavy industries
iron & steel .542 .466 .009 131
metal products 412 .335 .031 .143
non-elec. mach. .387 .334 .016 .163
elec. machinery .324 .245 .034 272
transport equipment .388 .332 .015 173
heavy industry average 0.411 0.342 0.021 0.176

Source: Calculated from input-output tables contained in Bank of Korea, Monthly Statistical Bulletin , various
issues.
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Table 6

Intersectoral Purchases -Japan, 1980

purchasing sector: Purchases from:
all domestic “heavy” chemical foreign
sectors industries industry suppliers

Neglected Sectors:

food .2066 .0042 .010 .102
beverages, tobacco .1587 .0056 .010 .031
textiles 4542 .0057 121 .053
clothing 4257 .0043 .001 .033
wood & wood products .1599 .0052 .016 .206
furniture 4141 .0259 .024 .035
pulp and paper .5782 .0030 .023 .057
printing & publ. .3901 .0054 .036 .023
leather .5036 .0013 .006 .066
rubber products 3772 .0105 .200 .042
petroleum and coal pr. .0631 .0035 .005 .621
non-metallic min. 2777 .0388 .017 .046
non-ferrous met. .4549 .0125 .020 .310
precision instrum. .3921 .0855 .003 .038
misc. mfg. .4513 .0228 .223 .032

average of  non- .3538 0.0156 0.048 0.113

promoted sectors
Favored Sectors:
chemicals .5322 .0106 .356 .051

heavy industries

iron & steel .6304 .5338 .006 .081
metal products 4178 .2728 .006 .015
non-elec. mach. .5100 .4369 .004 .019
elec. machinery .4802 .2954 .012 .026
transport equipment .5597 4256 .012 .021

heavy industry average 5217 .3292 .008 .035

Source: Calculated from input-output tables contained in Bank of Japan, Japanese Economic Statistics, various
issues.
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Sector

General Machinery
Electrical Machinery

Source: See Tables 5 and 6.

Table 7

Purchases of Domestically Produced
and Imported Machinery

Ratio of Imports to Domestic Production

Korea - 1985 Japan - 1980
3.04 .06
.27 .04



Table8
I ntersectoral Purchases- Taiwan, 1976

Purchasing Sector Purchases from:
) @ ©) 4
allsizgc:tlc primary metals, chemical ;(g;'igel:s
machinery, Sectors
(Siay) electronics _
(Sawmej) Sa) M, =Sm;)
Neglected Sectors:
food 1555 .0033 0117 0178
bev. tob. .1602 .0027 0281 0424
textiles 5206 .0046 1659 .0620
clothing 5251 .004 .0993 .0897
wood & products 2167 0107 0457 0195
pulp,paper, print.,publ. 4558 .0080 0554 .0696
non-met. min. 2121 0280 .0268 0309
metal products 3341 .0955 0267 2202
misc. mfg. 3758 .0298 1143 1245
average 3284 .0209 .0638 0752
Promoted Sectors:
Chemicals
chem.material 3474 0115 2724 1127
plastics 4294 .0059 .3509 1623
misc. chem. .3487 0115 2457 1948
average 3752 .0096 .2897 .1566
Metal and Electronics
iron & steel 4090 3441 0071 2597
nonelec. machinery 4107 3400 0115 1295
elec. mach. 3197 1375 .0595 2507
household elec. .3566 2511 0223 1787
electronics 3153 2141 .0260 3355
transport equipment 3054 1905 0469 2489
average .3528 2462 .0289 .2338

Source: Caculations from DGBAS tapes.
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Table9
I ntersectoral Purchases- Taiwan, 1991

Purchasing Sector Purchases from:
al primary metals, chemical foreign
: machinery, Sectors suppliers
domestic electronics M =S
sectors (Say) (M; =Simy)
(Sa) (Saume;)

Neglected Sectors:

food .1988 0024 276 0499
bev. tob. 2491 .0028 .0498 0488
textiles 5770 .0067 2165 .0665
clothing 5431 0044 .0602 1305
wood & products 3675 0126 0425 1456
pulp,paper, print.,publ. 4582 .0068 .3923 1358
non-met. min. 4326 .0387 .0452 .0655
metal products 5212 1975 .0369 1701
misc. mfg. 4233 1104 .1400 1744

average 419 0425 1399 1097

Promoted Sectors:

Chemicals

chem.material 5802 .0100 4322 2329
plastics 6157 .0092 5307 1799
misc. chem. 5014 0114 2282 2259
average .5658 .0102 397 2129

Metal and Electronics
iron & steel 6194 5104 .0060 1930
nonelec. machinery 5251 3977 0174 1272
elec. mach. 6305 3259 0703 .2628
household elec. 5391 3229 0916 1638
electronics 6364 4823 0765 3736
transport equipment 5549 4289 0227 .1669
average 5842 4114 0474 2146

Source: Cdculations from DGBAS tapes

66



Table 10

Domestically Produced Machinery Relative
to Domestic Production plusImports

Sector 1976 1989
Genera Industrial Machinery and 53 58
Machine Tools

Specialized Industrial Machinery 53 57
Other Machinery 63 .60
Electrical Machinery a7 57

Source: See Tables8 and 9.
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Table 11
Revealed Comparative Advantage (RCA) in Manufacturers

By Factor-Intensity Category

Latin Industrial Industrializing Ex-CPEs
America Countries Asia

Category RCA Change RCA Change RCA Change RCA  Change

1988 from 1988- from 1988- from 1978- 1988- from

90 © 1978-80 920 1078-80 920 80 920 1978-80

Total 1.62 0.08 1.02 0.01 1.86 -0.8 1.21 0.04
Manufacturing
exports
Human 1.49 0.44 1.04 0.01 1.18 -0.05 1.19 0.00
capital/technology-
intensive
Iron and steel 3.42 2.26 0.99 -0.01 0.70 0.15 1.57 0.43
Chemical elements 1.98 -0.05 1.03 0.02 0.32 0.12 0.73 0.32
and compounds
Explosives, 1.61 -1.36 0.90 0.11 0.19 -0.12 1.11 -0.83
pyrotechnic products
Rubber manufactures  1.16 0.22 1.03 0.03 0.87 -0.25 0.84 0.08
Plastic materials 1.12 0.72 1.06 -0.03 0.57 0.35 0.66 0.25
Manufacturers of 1.05 0.10 1.01 0.01 0.80 -0.12 1.00 0.37
metal, n.e.s.
Chemical materials 0.99 -0.50 1.06 0.02 0.40 0.22 0.69 0.16
and products, n.e.s.
Dyeing, tanning and  0.91 -0.21 1.06 0.03 0.33 0.09 0.89 -0.29
coloring materials
Plumbing, heating, 0.84 -0.03 1.04 0.03 0.63 -0.46 1.14 0.37
and lighting
equipment
Essential oils, 0.84 -1.34 1.05 0.04 0.42 -0.02 0.35 -0.48
perfume  materials,
etc.
Transport equipment  0.83 0.13 1.08 0.03 0.29 -0.00 0.79 -0.16
Nonelectrical 0.75 0.05 1.05 0.01 0.64 0.39 1.62 0.02
machinery
Medicinal and  0.60 -0.67 1.05 0.05 0.17 -0.21 1.66 -0.12
pharmaceutical
products
Misc. manufactured 0.46 -0.41 0.97 0.00 1.53 -0.53 0.47 -0.03

goods



Electrical machinery  0.43 -0.09 0.97 -0.02 1.89 0.12 0.66 -0.24
and appliances

Prof.,, sci., and 0.37 0.05 1.03 0.01 0.88 -0.56 0.53 -0.09
control instruments

Table x
Cont.

Unskilled labor- 2.51 -0.58 0.80 -0.03 3.38 -1.54 1.41 -0.32
intensive

Leather and leather 5.50 -1.91 0.88 0.08 1.02 0.65 0.54 0.30
manufacturers

Footwear 3.74 0.48 0.71 -0.08 3.40 0.68 2.61 -0.71
Textile yarn and 1.14 -0.60 0.85 -0.05 1.78 -0.21 0.97 0.16
fabrics

Travel goods and 1.10 -1.64 0.72 0.05 4.54 -2.91 2.02 0.38
handbags

Clothing 0.85 -0.69 0.63 -0.03 4.23 -2.28 1.07 -0.46
Furniture 0.36 -0.14 1.04 0.03 0.68 0.01 1.48 0.06
Natural resource- 1.15 -0.09 1.00 0.04 1.91 -0.34 0.95 0.40
intensive

Wood and cork 1.48 -0.79 0.81 -0.01 3.38 -0.45 1.40 0.81
products

Manufactured 1.22 0.37 0.95 0.01 0.68 -0.55 1.04 0.46
fertilizers

Nonmetallic mineral 1.11 0.12 0.97 0.05 0.52 -0.01 0.95 0.36
manufacturers

Paper manufacturers 1.07 0.14 1.08 0.01 0.30 0.07 0.26 0.04
Mineral tar and 0.71 -0.50 0.86 0.34 2.64 -0.56 0.00 -0.94

crude chemicals

Note: The totals for the three factor-intensity categories are trade-weighted averages of
the individual product divisions, and the total for manufacturers is calculated as the trade-
weighted average of the three factor intensity categories. The ordering of product
divisions within the three categories is based upon the ranking of the product divisions in
the Latin American region during 1988-90. a = Based on regional RCA index values at
the 2-digit SITC code level for 1988-90 and changes from 1978-80.

b = Industrializing Asia includes Hong Kong, Singapore, South Korea, Malaysia,
Indonesia, Thailand and the Philippines.

¢ = The ex-CPEs (centrally planned economies) consist of Hungary, Poland, and
Czechoslovakia, due to lack of available data for the remaining countries in this category.

Source: Inter-American Development Bank 1992, p. 204.



Figure 1

Mean Total Years of Education

Korea, Republic of
Argentina

—&—Japan
—*— Brazil
—&—Mexico

—e—Chile

| 861
| o861
| Gg6T
| vg6T
| 86T
| zs6T
| 1861
| 0861
| 6.6T
61
1261
| os61
| Gu6T
| vl6T
61
| zu61
| 1261
| 0L6T
| 6961
| 3961
1961
| 9061
| Go6T
| 96T
| 06T
| z961
| To6T
| 0961

12

10

uoIeONpP JO SIeaA

Year



Capital per captia

40000

35000

30000

25000

20000

15000

10000

5000

Capital Stock per Capita

Figure 2

—e— Argentina
—&— Brazil
—a— Chile

Mexico
—*%—Japan
—e—S. Korea
—+— Taiwan

1969
1971

1973

1977




Figure 3
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Figure 4A
Endowment Triangle
Labor, Physical Capital, Land ('68 data)
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Figure 4B
Endowment Triangle
Labor, Human Capital, Land ('68 data)

Labor




Figure 4C
Endowment Triangle
Land, Physical Capital, Human Capital ('68 data)
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Figure 4D
Endowment Triangle
Labor, Physical Capital, Human Capital (‘68 data)
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