Industrial Development in Developing Countries
and the Role of

Government Interventions *

I. Introduction

_ Over the past four decades or so, most developing countries
* have mounted sustained efforts to build up modern manufacturing
~ industries. They have expetienced dramatic successes (as in the newly
“industrializing economies, NIEs, of East Asia) as well as dismal
failures (as in much of Sub-Saharan Africa). Many factors have con-
‘tributed to this highly uneven recotd. Countties started {around the
'1950s) from very different points on the industrial scale, some with
~well-established manufacturing bases, others with rudimentary manu-
acturing facilities (and little of the skills, institutions and infra-
tructure that go with industry). They were exposed to very different
wternal economic environments and managed their macroeconomic
-pohcles with differlng degrees of success. Political and natural events

" Even if these differences are taken into account, there remains
onsiderable variation in the efficiency with which industrialization
as been carried out. Industrial success depends not only on the
bility to buy the capital goods and know-how needed. It depends
o on the ability to absorb and efficiently deploy the new technol-
gies, adapt it to local conditions, improve upon it and ultimately
ate new knowledge, what may collectively be termed “techno-

“This paper has benefitted from comments by Tom Ganiatsos and research
stance by Sixi Dalwalle. An earlier version of this paper was prepared for UNCTAD,
"the:'rcsponsibility for the views expressed hete is only the anthors’,
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logical or industrial dynamism”. The real difference between the
cuccessful industrializers and others lies in this dynamism. Techno-
logical dynamism enables even resource-poor countries to invest their
scarce resoutces effectively, enter export markets and substitute ef-
ficiently for imports, diversify their industrial and export structures
and make manufacturing lead sustained structural transformation,
What accounts for the uneven distribution of technological dynamism
among developing couniries?

The dominant explanation in the current literature is that indus-
trial success is due to outward-oriented trade strategies, Such
strategies are usually taken to involve, not just equal incentives to sell
abroad as at home, but also “liberal” economic policies: low and
uniform protection to domestic industries, free flows of foreign
technologies and capital, investment patterns governed by market
incentives, the absence of measures to promote local technologies or
capacities and untestrained domestic competition.! This “liberal” in-
terpretation of recent industrial experience leads to strong policy
recommendations; reduce govetnment interventions, especially in
trade, liberalize direct investment and technology flows, promote
internal competition, restructure or ptivatize enterprises, remove con-
trols on the financial sector, and so on (generally described as “getting
prices right”). The ideal role left for the government is the minimalist
one, to provide physical infrastructure and set the legal rules of the
game.

This paper argues that while export orientation (in the sense of
providing neutral incentives between foreign and domestic markets) is
desirable, the experience of successful industrializers does not support
the minimalist government role prescribed. On the contrary, the most

successful industrializers have been dynamic precisely because they -
intervened heavily in the process of building up technological capa-

bilities. Their interventions were both “functional” (to strengthen
market forces without favouring particular activities) and “selective”
(to promote particulat activities or firms over othets), though the
extent and choice of intervention varied greatly. It is suggested that

1The “liberal” or neoclassical interpretation of the industrislization experience is
teptesented by authors such as Balassa, Krueger, Harberger, Bhagwati and Lal. For

reviews see ], WEIss, Industry in Developing Countries, London, Croom Helm, 1988, and-

SppasTIaN Epwarps, “Openness, Qutward Otientation, Trade Liberalization and
Feonomic Performance in Developing Countrics”, New York: National Burean of
Fconomic Research, Working Paper no. 2908, 1989.
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both SOLts of intervention are necessary to overcome market failures
associated with the liberal paradigm of optimal free markets. The
nature of interventions needed may vary with the stage of (:.ler:l-
opment ar.ld national objectives, and with the ability of governments
to mount 1,nterventions, but the need to intervene remains. This leads
to very different policy implications from the undifferentiated

113 1 » . ' :
11l?era1 soluFlons now being imposed on a wide specttum of devel-
oping countries,

II. The determinants of industrial dynamism

A country’s technological dynamism in manufacturing has man
el.e‘n}ents. These can be grouped under two headings: first, the ca a}i
F)lhtles .of its individual manufacturing enterprise; and sécond fhe
interactions }:)etween individual manufacturers and between them’ and
th.e supporting environment. Firm-level capabilities consist of the
. skills, knowledge and institutional coherence which enable a manu-
: fact}lrer to do three things: first, to identify and engineer viable
- projects, purchase the relevant technology and capital goods, execute
-._._the investment efficiency (or “investment capabilities™); se’cond to
master the process and product technology, achieve effici’ent levefs of
_qu.ahty, maintenance and operating procedures, adapt the technol-
ogies to local materials and customer needs, improve the technology
over time and diversify, innovate and add to the technological base
{(*production capabilities”); and third, to establish efficient flows of
kpowlc?dge and information with suppliets, customers, consultants
-and science and technology institutions (“linkage capa‘t;ilities”) 2
Some of these capabilities can be acquired by an enter‘prise
g‘gady made” from the market. However, most of the skills needed to
-hg_r;dle new technologies do not exist in developing countries and
ave to be acquired by the firm. Once skills are created, an enterprise
h_gs_ to blend them together effectively in an institutional sense. All

- '

RosTshLe constituents of technological capability ate further explored in C. DaHLMAN
evélop?;zeﬁsof; ;yd 1155: E{LES';;I;A;B “I}daﬁgmg( ’Eechr%ological Development”, World
Vel f » 15:6, pp. -75; J. Karz (ed.), Technology Generation in Lati

merican Manufacturing Industries, Lond Macmi om0
et o asiuring Indu X on, Macmillan, 1987; S. LavL, Learning to

Hirtaiize, on, an, 1987; and S. TerreL, “Technology Creation i i
____uﬁtnal Economies”, Journgl of Development Economics, 1984, Igéy, pp.a3;-1éllf1 Semi
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this entails a conscious (and often prolonged and expensive) process
of training, acquiting new information, experimentation and intet-
action with other agents. Thus, even gaining mastery of a given
technology is a “learning process” in developing countries, requiring
offort and investment at all levels of operation.” Different firms
achieve different levels of efficiency depending on their learning
investments, the skills available on labour markets and the suppott
provided externally. Technological mastery shades into improvement
and, as the firm matures, into innovation (with formal R&D be-
coming prominent), but technological dynamism in essence is a
process of constant capability building in every aspect of manufac-
turing activity.

As with any investment, that in acquiring capabilities is con-
ditioned by incentives arising in the markets facing firms, Two aspects
need mention here, First, the macroeconomic environment has strong
effects. Stability, growth and a predictable policy structure are clearly
conductive to investments in capability acquisition (just as they are to
investments in physical capacity). A favourable growth setting also
enables greater capability acquisition in a physical sense: enterptises
have morte opportunities and resources to repeat particular tasks and
add to capacity. The economic stresses of the 1980s are likely to have
been distuptive for technological development for a number of devel-
oping countries, apart from the larger problems they generated.

Second, competition, both domestic and international, provides
a powerful stimulant to technological dynamism, However, it is a
double-edged sword: the full force of external competition from
matute enterprises can prevent new entrants from acquiring a base of
capabilities and so tetard capability development. This is the “infant
industty” case for protecting the leatning period, theoretically justi-
fiable when firms cannot finance the learning process (capital market
failures), cannot appropriate all its benefits (externalities) or

3 A similar process occurs in enterprises in developed countries, with the important
difference that most “routine” capabilities can be readily hired from the labour market and
in-firm cfforts can concentrate on masteting the more novel, innovative features of the
technologies. Despite the broad availability of routine capabilities and open, competitive
matkets, howevet, individual enterprises in advanced induserial countries also display pet-
sistent differences in productivity (ie. in technological mastery). See R.R. Nerson, “Research
on Productivity Growth and Productivity Differences; Dead Ends and New Departures”,
Journal of Economic Liierature, 1981, 19, pp. 1029-64. On developing countties, see . Pack,
“Tpustrialization and Trade”, in HL.B, CrEnery and T.N. SriNIVASAN (eds.), Handbook of

Development Econormics, Vol. T, Amsterdam, N. Holland, 1988,
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underinvest in learning because they are risk-averse or unable to
predict the outcome (information failure or “learning to learn”
phenomena).* Protection is #ot justifiable, however, when the sources
9f high cost lie outside the firm, or when protection itself reduces
incentives to invest in capability building: the mere existence of high
costs.that may come down over time does not in other words
constitute a case for protection, though it may justify other forms of
intervention (in developing capabilities, education, infrastructure and
the like).

Thus, economically efficient protection must be temporary (geared
to the leelirning period of the relevant technology), selective (not too
many activities being protected at one time and protection not being
given to compensate for inefficiencies atising outside the firm), and
counter-balanced by incentives to achieve world standards of’ per-
formance (for instance, by making exporting attractive even when
protecting domestic sales). Efficient interventions of this sort can be
directed at whole sets of activities tightly interlinked by externalities
(so constituting “strategic sectors”) or, at the other extreme, at single
. selected enterprises (to teap economies of scale, firm size or’scope or
to internal{ze inefficient markets for capital, skills or other inputs).’ At
.the same time, protection that is excessive, prolonged, wrongly tar-
geted and not supported by measures to reduce costs external to the
protected activity, can lead to permanent “infants” that never mature
to competitiveness in world markets. It is vital, in interpreting the
'_develppment experience, to distinguish between economically
selective allld non-selective, non-economic interventions. This evi-
_i:ecxzic;,l lfevlewed bel?w, suggests that econ‘omically selective'pro-

is necessary for entry and success in complex, technically
emanding industrial activities,
~ Even given optimal incentive structures, firm-level technological
: _._e_ve‘lopment does not occur in isolation. It entails intense and
continuous interaction with the industrial envitonment, which pro-
d.es the human and financial resources needed for internal capability

-* The case for infant industry protection is presented in H. Pack and LE

Ay L4 ) ' ' E .

% §L} “Industrial Strategy and Technological Change: Theoty versus Reality”, ]aufz[a.&'SZf

evelopment Economzc:,' 1986, 22, pp. 87-128, and S. Lary, “Explaining Industrial
”-;t;ssf}n the Developing World”, in V.N. Batssuramanyam and S. LarL (eds.),
e:m':ﬁi A m;ef in ,Pevelopment Economics, London, Macmillan, 1991 {forthcoming).
e hg tci eatn” is explcu’c’ec} by J.E. Sv1eL1rz, “Learning to Learn, Localized Learning
- no ogxcal Progress”, in P. Dascupta and P. Sronemaw (eds.), Economic Policy

echnological Development, Cambridge: Cambridge University Press, 1987,
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* Manufacturing value added.

OECD Development Centre, 1990.

ey are estimated on the assumption that the share of capital goods in the manufacturing sector is proportional to the

share of the manufacturing sector in total GDP.
4 Value added per employee in the manufacturing sector.

* Incremental capital output ratio,
Source: UNCTAD secretariat computations based on data from UNSO, UNIDOQ, IMF, OECD, and United States Parent Office.

b Capital goods industry defined as output of ISIC 381 to ISIC 385.
¢ The values in 1988 are in constant theusand US$ of 1980. Th:

¢ External patents granted in the United States.

& Accumulated pateats 1962 to 1987,
b Per million population {1980).
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terms-of-trade shocks on the sample countries. These data need
careful interptetation in order to arrive at some meaningful picture of
recent performance, partly because there is no unambiguous measure
of dynamism and partly because of the effects of the shocks of the
1980s.6 : ‘
In terms of the levels of industrialization, the four NIEs of East
Asia (Hong Kong, Republic of Korea, Singapore and Taiwan), have
the highest shares of manufacturing in GDP (27 to 43%). These NIEs
also record among the highest growth rates in manufacturing over
1970-87 (from 8-14% p.a.), though some of the “New NIE’s” (Indo-
nesia, Malaysia, Thailand) and Tunisia also fall in this range. The
complexity of the manufacturing sector, as indicated by the share and
growth of capital goods production, is also the highest in East Asia,
though Hong Kong is distinctly below the others in level and is close
to Argentina and Brazil, while Singapore shows low growth in the
1980s, Capital employed per wotker (calculated from data on dom-
estic capital goods production and accumulated capital goods imports,
net of exports, from 1960, depreciated over an assumed life of 13
years), has risen fastest in East Asia, and shows relatively high values
for Singapore and Korea (Hong Kong and Taiwan data are not
available) by 1988, but Argentina (with the longest established indus-
trial base), Brazil, Venezuela and Turkey also show high levels.
Productivity growth, measured simply by value added per em-
ployee, is consistently high for Kotea and Taiwan, with the latter in
the lead. Data for Hong Kong are only available for the 1980s and
are high, while Singapore performs well in the '80s but pootly in the
*70s. The productivity performance of several other Asian countties
(India, Malaysia, Pakistan, Philippines, Thailand and Turkey) im-
proves significantly in the '80s, while Latin American and African
countties have a relatively weak showing in both periods, suggesting a
long term deficiency in industrial dynamism. TCORs tend to rise in
most countties in the '80s (India is a major exception, because of
strong agricultural growth and better utilization of previous capital
stock due to some internal liberalization of industty) due to two
different factors: first, the rising complexity of manufacturing ac-

Tt may be argued that the impact of the shocks on particular countries itself
reflects, at least in part, past industrial dynamism: countries with undeveloped or
inefficlent industrial sttuctures fared worse in the detetiorating international en-
vironment because of their inability to diversify and grow on the basis of manufactured
exports.
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tivities (as in the East Asian NIEs) or of worsening capacity utilization
(Philippines and most African and Latin American countries),

' Productivity and ICOR data may reflect, in large part, the
impact of external shocks on investment and capacity utilization, and
cannot 'be taken as straightforward indicators of the efficiency o’f the
industrialization process. Since TEP (total factor productivity) esti-
mates are not available on a comparable basis, we have to take
recourse to other measures of efficiency. Manufactured export per-
formance, as measured by market share and changes in these shares, is
one indicator of the competitive strength, Here the East Asian NI,ES
arc the best performers {though Singapore lags behind the other
. three). This is well known; what is less well known is that all other
. Asian countries also record Increases in market shares in 1980s, in
. contrast to most African and Latin American countries. Brazil ‘x,rith
its large industrial sector and enormous pressures to raise exp’ort to
service its debt (enhanced by domestic recession) was able to raise its
- world market share in the 1980s, but to a much lower extent than the
East Asian NIFEs. Finally, Table 1 gives data on patents taken out in
;__'_tl.le U.S. This is a very crude indicator of technological dynamism

“since the‘ true economic “value” of patents is difficult to judge,
: propensities to patent abroad may differ, and some national patent;
may in fact be taken out by resident foreigners. Nevertheless, the data
pqrmalized by population in the last column) reinforce the im-
pression of dynamism in the East Asian NIEs, though Korea lags
behind the other three. Some Latin American countries (Argentina

Costa Rica, Mexico and Venezuela) also have impressive patem,:
ecords, perhaps testifying to latent capabilities that have not revealed
hemselves in industrial performance (see below).’

V. Explaining contrasting experiences

| _Whﬂe it is difficult to evaluate recent industrial performance
cause of the impact of external shocks, it appears nevertheless by

_.International patents by three East Asian NIEs {Hong Kong, Korea and Talwan)
__1;__1*ee Latm. American countries (Argentina, Brazil and Mexico) were used in a
towth accounting exercise in a larger sample of (mostly developed) countrics. The
s suggested tha.t the faster growth of the East Asian countries was largely due to
gkrieater Innovativeness as measured by patenting abroad. See J. Facersre, “Why
th Rate§ Differ”, in G, Dos1, C. Freeman, R. Nezson, G. SirverBeRe and L. SORTE
echrical Change and Economic Theory, London, Pinter Publishers, 1988,
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many indicators that the NIEs of East Asia, and to a lesser extent, the
“new NIEs” of Asia, manifest greater and more sustained dynamism
than other developing countries. Tt is precisely this difference that has
formed the empirical basis of the cutrent orthodoxy on industrializ-
ation: viz., industrial success is explained by liberal incentive struc-
tures, as manifested in outward-oriented trade regimes,

The “liberal” school argues that such regimes lead not only to
better expott performance (i.e. the exploitation of existing com-
parative advantage) but also to greater technological dynamism (the
creation of new competitive advantages). In other words, providing a
neutral structute of incentives not only encourages competitive indus-
tries to export, but it also does more: it lowers ICORs by enforcing
efficient specialization over time (initially in labour-intensive ac-
tivities), leads to the realization of economies of scale (as capital-
intensive industries emerge), promotes faster and healthier accumu-
lation of skills and technological capabilities (by providing correct
signals and competition), provides an additional (and largely free)
channel of information to exporters. In addition, by easing foreign
exchange constraints, it permits steadier growth and greater avail-
ability of imported equipment, inputs and technologies. Export-
orientation provides, in other words, static gains of specialization
according to given endowments, as well as dynamic gains from a
faster increase in those endowments. The case for free trade seems
doubly vindicated.

These arguments cleatly have a lot of validity. Incentives do
matter, and specialization by comparative advantage does offer ben-
efits. International competition and contacts with wotld markets do
stimulate technological dynamism and a diversified export base does
help steady long-term development. The record of industrialization
supports a broad association between export orientation, export
growth and industrial development, though the relationship may not
hold for all periods or for the degree of export orientation (some
“moderately inward-otiented” countries do better than some “moder-
ately outward-oriented” ones).f The Fast Asian NIEs are the best
performers and also the most outward-oriented regimes, and the new
NIEs appear set to follow them down the export-based growth path:
there is little reason to doubt these “stylized facts” that are the staple
of much of the industrial strategy literature.

& See WORLD Bank, World Development Report, 1987,
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The lessons that can be drawn from this are not, however, as
simple and straightforward as current orthodoxy suggests. “Export-
orientation” does not represent a uniform set of policies, nor does it
necessarily carry the “liberal” connotations noted earlier, Thete are
two major sets of qualifications to the liberal interpretation. The first
concerns incentive structures in product markets, the second the role of
| intervention in factor markets. These are discussed in turn.

A neutral structure of incentives between domestic and foreign
product markets can coexist with liberal trade regimes (low and
uniform protection) or with highly variable protection for import-
substituting activities. Export success may be based on immediate
. entry by producets into world markets, or it may derive from long
“ petiods of “learning” based on serving protected domestic markets. It
s misleading to confuse “liberal” with “neutral” regimes and to ignore

differences between competitiveness that is attained quickly and that
‘calling for long learning periods.
- The East Asian NIEs display a wide range of export-oriented
“strategies. Iong Kong is the closest to the “liberal” paradigm: free
trade policies from the inception of industrialization. Korea is at the
~other extreme: a high degree of selective intervention (to pick and
promote “winners”, especially in heavy and high-technology ac-
--'t'}_vities) and high rates of protection sustained for long petiods for
‘new activities offset by export incentives, combined with low pro-
ection for mature industries.” Singapore had an initial period of
mport substitution followed by liberal trade policies. Taiwan is closet
o Korea with selective and often high rates of protection, but it has
_been less interventionist in promoting heavy industry.

- Each of these economies is successful and competitive, yet the
esulting industrial structures are vastly different. Hong Kong remains
pe_?c.ialized in light consumer goods, with a high reliance on foreign
uipment, complex intermediates and basic technology. Its techno-
()_gi'c_a% capabilities are largely in efficient assembly or last-stage manu-
acturing activity and the ability to respond rapidly to changing
onsumer tastes overseas. Korea, at the other extreme, has built up a
liversified industrial base, with a range of efficient heavy and
hnology-intensive industries, a high degree of local integration and

his form of export-orientation is anal i i

A c : oriet yzed in detail for the Korean case by L.E.
STRHAL, IIlldust,t;lal Policy in an Export-Propelled Economy: Lessons from ySouth
rea__§ Expetience”, Journal of Economic Perspectives, 4:3, 1990, pp. 41-59.
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well-developed local design and innovation capabilities that call for
intense R&D activity. Singapore has entered into much heavier
industry than Hong Kong by intervening in the direction of in-
vestment flows rather than via protection, but its product range is
narrow and its technology is almost entirely provided from abroad by
transnationals that dominate its manufacturing.!® Taiwan has a diver-
sified structure, but less scale- and capital-intensive than Korea: the
formet’s strategy has been more incremental and less aimed at large
leaps into heavy industry than the latter. Tt is Korea that has come
closest to emulating the Japanese strategy, and it is indisputable that
it was only its massive interventions, within an export-oriented
framework, that made this possible.!?

While export-orientation is compatible with interventions in
incentive structures, the form of intervention differs significantly from
intervention as practised in inward-oriented economies. The key
differences lie in selectivity and offsetting safeguards. The two larger
East Asian NIEs did not give widespread, protracted, haphazard
protection to all industrial activities started in their markets. They
promoted a few new activities at a given time, letting mature activities
operate effectively in a free trade regime; they geared protection to
the “learning” period iavolved and forced firms to enter export
markets as soon as possible to reap the competitive benefits of world
exposure; and the overall incentive structure always favoured ex-
ports.’? By contrast, most inward-oriented economies promoted in-
dustries with high, haphazard and widespread protection, giving net
disincentives to exporting and sustaining activities regardless of their
efficiency. It was not intervention (and protection) per se that was
wrong, but the particular interventions utilized: the export-orfented
interveners were truly selective, while the inward-oriented interveners
were largely unselective and generally failed to offset the effects of
protection,

¥ See L.B. Krause, “Hong Kong and Singapore: Twins ot Kissing Cousins?”,
Economic Development and Cultural Change, 1988, 36:3, pp. 45-66.

1 See P.W. KuzneTs, “An East Asian Model of Economic Development: Japan,
Taiwan and South Korea”, Economic Development and Cultural Change, 1988, 36:3,
pp. 11-43, A. Awmspen, Asia’s New Giant: South Korea and Late Industrialization, New
York, Oxfotd University Press, 1989, and R. Wapg, “The Role of Government in
Overcoming Market Failure: Tafwan, Republic of Korea and Japan”, in H. Huches (ed.),
Achieving Industrialization in East Asia, Cambridge, 1988,

2 On Korea, see Pack and WESTPHAL (op. cit.), WESTPHAL (op. cit.), and L.P. JonEs
and 1. SaxonG, Governments, Businesses and Entreprencurship in Economic Development:
The Korean Case, Cambridge (Mass.), Harvard University Press, 1980, On Taiwan, see
Wane, op. cit. and KuzneTs, op. cit.
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The second major qualification to the “liberal” view on export
orientation concerns the role of government interventions in factor
markets. It seems to be generally assumed that the capability to
respond to correct price incentives is present or can be developed
fairly quickly without need for intervention (i.e. that factor markets
are efficient). This may be unwarranted in theory; it is certainly
untenable in practice. Each of the NIE governments intervened in a
sustained manner to develop the capabilities and institutions
necessaty for technological dynamism. Some of this intervention was
non-selective (or functional); but some was highly selective, aimed at
promoting the growth of particular activities, particular capabilities,
even particular enterprises. “Picking winners” was perhaps as
. common in factor markets as in product markets.

: This can be partly illustrated (Table 2) for the sample countries
~with reference to the major components of national technological
“dynamism identified earlier: human capital or skills, imports of tech-
“nology and domestic technological effort (institution building cannot be
“measured so is ignoted for the present). The rate of investment in
‘plant and equipment in manufacturing in the 1970s and 1980s is also
~shown. While such investment is governed to a large extent by
_exogenous macroeconomic factors beyond the concerns of this paper,
it forms one of the necessary conditions for industrial growth (the
~'data shown are of particular interest because they are calculated from
‘actual production and import data on capital goods, rather than from
--nanonal income statistics).

' During the period 1972-88 the Asian NIEs and new NIEs had
'among the highest increases of equipment investment in manufac-
ring. What the data do not show is the role of government
tervention in channelling those investments. With the exception of
ong Kong, each of the established Fast Asian NIEs influenced
resource allocation in industry in ways distinct from interventions in
he trade regime considered above. Singapore directed FDI inflows
to more high value-added, high-tech activities, and set up a sub-
antial public sector, Taiwan also directly took the public sector into
1eavy industry where private investment was reluctant to enter, and
vided various inducements (such as government-foreign-local joint
tures, technological assistance and science parks) to attract private
ndustty into areas of future competitiveness, Korea intervened most
Iy of all, through its import-substitution programmes (accel-
ed in the 1970s in the “Heavy and Chemical Industries” drive), its
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years.
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allocation of credit via the state-controlled banking system, its pro-
motion and subsidization of selected private businesses (which are
giant conglomerates, the chacbol) to lead its heavy industry drive, its
close direction of activity and expotts in the business sector, and some
public sector industrial investments (its famous Pohang steel mill).
The chaebol strategy was clearly not one of “free competition” in the
traditional sense, since domestic entry and growth were controlled by

the government (although the giants competed Hercely with one
another).

d distibute gqods

The accumulation of physical capital in manufacturing, whatever
its composition, cannot be efficient if it is not accompanied by the
creation of new skills, the import of technological know-how and the
launching of domestic technological effort. Let us take them in turn.
The skills needed for industrialization are diverse. At the lowest level,
literacy helps the labour force to be productive and is an important
determinant of labour productivity in very simple industries. Sec-
ondary education, and in particular vocational training, become
increasingly important for shopfloor skills as industry grows more
complex. Tertiary level skills, especially in science and engineering
fields, are needed, to some extent, for all industries, but their signifi-
cance increases sharply with growing industrial complexity.

The East Asian NIEs in general have invested heavily in creating
the skill base needed for technological dynamism,'® and this has been
a vital ingredient of their dynamism. The data on human resources in
Table 2 illustrate this cleatly, with the figures on science and tech-
nology enrollments being the most relevant to industrial devel-
opment. However, thtee important points have to be noted here.
First, some other developing countties also invested heavily in human
capital (particularly in Latin Ametica), if not to the same extent as
' Korea or Taiwan, but performed telatively pootly. It was the inter-
‘action of human resources with incentives, physical investment and
technological effort that drove technological dynamism. The pos-
session of skills was a necessary but not sufficient condition for success.
The poor performance of other countties with ample human re-

and transport and ¢

ral science, engin

ants.

D Eyen in 1938, the larger Fast Asian NIEs, Taiwan and Kotea, had the best
developed human resources in the developing wotld, with the exception of Argentina.
Some other Latin Ametican countries (like Uruguay, Chile and Venezuela) also had
Substantial bases but lapged behind these three. Hong Kong and Singapore were not
inicluded in this assessment but are lkely to have ranked high. See the classic study by F.

HarpisoN and C.A Mvers, Education, Manpower and Ecomomic Growth, New York,
McGraw-Hill, 1964.
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soutces may be traceable to such factors as inappropriate incentive
structures (excessive protection in some, like Argentina, ot insuf-
ficient protection for infant industries in othets, like Chile), inad-
equate technological effort or institutional weaknesses. This point is
borne out more strikingly by the record of Eastern Europe, where
there has long existed an ample stock (even if of variable quality) of
human capital and technical skills. Yet highly distorted incentives and
factor markets, combined with institutional weaknesses and isolation
from world technologies, jed to very poot industrial performance.
Secondly, there ate differences between the East Asian NIEs.
The two larger N1Es appear to have a broadly stronger skill base than
the smaller ones. Hong Kong appeats weak in high-level technical
skills and Singapore in vocational training.'* This difference may
ceflect the diive of the two larger NIEs into technologically de-
manding activitics as well as the utilization of high levels of skill in
their mature industties (though Singapore’s specialized high-tech in-
dustries are also very skill intensive). Some other countries, like Brazil
and India, have even more complex, heavy industrial structures but
have developed lower skill bases: one result is the lower competitive
ability of many of theit industries. Thirdly, enrollment figures have to
be corrected for variation in dropout rates, overscas education,
quality of training and relevance of curriculum content, o make them
fully comparable. This is not always possible, but it is likely that such
corrections would increase the observed lead of East Asia.”® The data
also exclude employee training undertaken by firms: here Korea (with
50 of sales of all larger firms required to be invested in training since
the 1960s) is likely to lead the other sample countties.
The growth of human resources for industriafization has been an
essential precondition for export SUCCESS, and this growth cannot be

14 1t should be noted that Singapore’s vocational training figures may understate its
skill creation at the shopfloot level because it has a large programme for post-
employment wotker training, regarded as one of the world’s best, However, such wotker
training is Hkely to provide more speciatized skills than vacational training and may be
better suited to the narrower needs of Singapote than to the more diverse industtial
structures of the larger NIEs.

5 See S, ALY, 1990, op. cif., PP 47-48, According to UNESCO data, the East Asian
NIEs have substantial numbers of tertiary students registered in foreign universities:
Hong Kong 24,700, Singapore 8,900 and Korea 29,400, compared to Argentina 3,100,
Brazil 6,700 and Mexico 8,200, If the proportion of students abroad in technical fields
ate the same as at home, the addition of these students raises Hong Kong’s figure for
third fevel science and technology enrollments per 100,000 population by 160,
Singapote’s by 203 and Korea's by 15. The figures for other counties do not change

significantly.
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informational and negotiating position of developing country buyers.
They are, however, fairly open to a1l developing countries, with two
qualifications: first, the more advanced, export-oriented enterprises -
may find it difficult to buy state-of-the-art technology at arms’ length
because of the competitive threat they pose (the leading Korean
chaebol now have to develop many of their own pew products
because of the reluctance of technological leaders to license them).
Secondly, some new technologies are very expensive to create and are
being more tightly held than were earlier technologies, There is also a
growing propensity for leading innovatofs to form “strategic al-
liances” in developing new technologies. These tendencies raise the
cost of entry to all newcomers, i developed or developing
countties,’® and further caise the need for indigenous efforts as
industrial structures grow more complex.

Different forms of technology imports have differing impli-
cations for technological development. FDI may be a very effective
means of transferting rapidly the results of new innovations as they
appeat. It may Rof, howevet, be equally effective in transferring
innovative capabilities: cransnationals generally find it economical to
centralize R&D in developed countries with an ample skill base and
established linkage with highly advanced science and technology
institutions. Thus, the building up of local innovative capabilities may
require the promotion of indigenous firms by selective restrictions on
FDI inflows. Expetience chows that countries with technological
ambitions have indeed been sclective in allowing FDIL at critical
junctures. Korea is again a case in point. Table 2 shows that it has the
lowest reliance on FDI of all the NIEs, and one of the lowest in the
developing world, despite its advanced industrial structure. The re-
sulting “gap” between impotted technologies and the needs of its
export-otiented industries has been made up with its own intense
technological effort (see below), and by the promotion of chaebol,
large and diversified enough to beat the cost and risk of entry into
high-tech activities. This strategy is directly descended from the
Tapanese stratcgy some time earlier.

Heavy reliance on FDI does not stifle industrial growth; it may
e indigenous technological content of industrialization.

only reduce th
In this sense, Singapore displays the weakest indigenous

18 ), Ernst and J. O'CONNOR, Technology and Global Competition: The Challenge
Abead for Netwly Industrializing Econowies, Patis, OECD, 1989
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ifyi ted
leads the field by far (1.5% of GNP}, testlfyi‘ngé totthearrxlze(i; %::iﬁi reld
ici iversi d deepen industry
by past policies to diversify an e the
D, currently the hig
Lkets. The bulk of Kotrean R&D, f
?:jeﬁ);ing wotld, emanates from its chaebol, themselvues tfhelzl reszilt kc:
highty selective intervention. Tatwan con}e’ts next (0.7 ]/;) ho c()ixrvoppeﬁ
Tutkey and Singapore (0.5% each). Brazil's total ]?E&t f (a;SI\I oo
sharply since the early 1980s (from 0.7% to 0.4 }/f Oh N ,GNP
sumably because of debt-induced problems, but' the s at o e
oing to productive sector R&D {0.2%? remains CORS 93’1 e lov
%evels Argentina, Chile or Mexico, despite their skill en1 ov;. Indj;
also s‘pend little on productive sector research (0.2% or be‘(f“{)fe dia
is very similar (0.19%). Hong Kong data are no]g a_vala; 1(,)W
impressionistic evidence suggest ghat 1?s.£ortirr11a1t§icn011§g¥:aly effoét?
i ties
What accounts for these disparitie hi o
Export otientation is part of the explanation, but it is not :ﬁl:;fefves
that export-oriented economies differ sharply among e
(Korea is also far ahead of such open OECD' ec?notmei eezl | 11;;%15.:
Clearly, government strategy has a 10t1t0 'dol;mtg 112;;: ds; oty
i - technologically de .
deliberate attempts to enter tec ‘ e e able o
‘ djes to reduce reliance on FDL, fostering of
%);i:éis n;)assive R&D, setting up elaborate science and'teChélXO;fji
i ition to export orientation,
s nfrastructures — all these, 1n addition ‘ .
;I;lative technological efforts. Interveéltlon playts da (;E:;E}a;il;y b
i frate 3
Finally, although this cannot be demonstre . : be
successful izldustrializers have invested heavily in setting ‘]l-.'lp 1gd§str;i -
supportt institutions, especially to pror{lote tech.noloigllca ]ic e; gighly
export marketing. Many institutional interventions have Wf:hﬂe iy
i ticular activities.
tive, targeted at the needs of particular actl an
Soil;zr ZZuntriges have also set up complex }nstltutlongl nftwcirksf, ;1;{ 11lsi
the combination of expott-otiented incentives and‘ hlgh cvels 0S .
that has enabled the NIEs to set up moie effective institution

exploit them bettes.

V. Conclusions: Implications of past expetience

i i ries
Technological dynamism cannot be explained b‘y'p_art%al :1};6;1 fes
that stress sclected aspects of the incentives-capabilities-ins
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nexus. In particular, the liberal interpretation, relying heavily on
“getting prices right”, has ignored the role of capabilities and
institutions and has underemphasized the positive role of
interventions, especially selective interventions, in the recent per-
formance of industrializing countries.

The most successful industrializers, the East Asian NIEs, have all
intervened in support of industrialization. Hong Kong has intervened
to provide a broad base of skills, excellent infrastructure and insti-
tutional support of its industries, This low level of (essentially func-
tional) interveniion has enabled it to build a light, specialized and
efficient manufacturing base which, despite past dynamism, lacks
technological depth and is, therefore, vulnerable to rising costs.?
Korea, in contrast, has intervened very heavily, by protection, sub-
sidies and direct instruction, in incentives and factor markets and in
technology transfer, and has succeeded in establishing probably the
most competitive and advanced industrial sttucture among devel-
oping countries. The depth of this structure renders it far less vul-
nerable to rising labour costs. The structure, capabilities and own-
ership of its industties largely reflect the pattern of strategic inter-
ventions undertaken to “pick winners” and promote them by a
comprehensive battery of measures.

While intetventions are necessaty for sustained industrial devel-
opment, however, not all interventions are efficient or desirable.
Development experience is replete with cases of uneconomic inter-
ventions. Fxcessive, haphazard, across-the-board protection has bred,
not technological dynamism, but many “infant” industries that have
never matured. The setting up of heavy industrial structures without
providing the capabilities needed (i.e. an adequate skill or insti-
tuiional base) has often led to inefficiency. Creating skills, on the
other hand, without proper incentives has wasted human resources,
while “getting prices right” without offering infant industry pro-
tection or institutional or skill back-up has led to industrial stag-
nation. Chile seems to be an example of poor industrial and manufac-

21 Hong Kong has survived by rapidly shifting its manufacturing offshore, mainly to
China, because it could not diversify into more complex activities at home. Its own
manufactuted exports are now growing much slower that its exports from other bases. A
similat phenomenon is observable for low-tech small and medium enterprises in Taiwan,
By contrast, the Korean chaebol are invesiing abroad mainly in sophisticated activities
(and mainly in developed countties) to serve local markets, while upgrading into higher
technology activities at home to cope with rising wages.
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tured export performance despite many years of “right” prices,
outward orientation (with very low uniform tariffs), and high levels of
skill, because of its lack of selective promotion of activities, firms or
supporting institutions, while African countries are examples of
failute due mainly to lack of skills and institutions. The secret of
success has been combining incentives with adequate capabilities and
institutions, each supported by a proper mix of selective and func-
tional interventions. The poor performers have often intervened in
the wrong way, and many have intetvened too much while some have
intervened too little. This does not deny the need for interventions
(of the right sort) in the future. What it does suggest is that the
pattern of intetventions be changed.

The proper mix of interventions vaties over time and by national
context. As markets and capabilities develop, the need for inter-
ventions declines and the mix changes. The availability of capabilities
to design and implement interventions itself affects feasible policy
options. These considerations lead to a very different set of rec-
ommendations, more differentiated and more directed to helping
governments to intervene, than current orthodoxy. It is beyond the
scope of this paper to consider the political economy issues in-
volved,? but the economic reasoning underlying current structural
adjustments and other liberalisation measures needs serious recon-
sideration.
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22 The political economy of interventions is Tucidly reviewed by H. SuapIro and
L. TayLor in “The State and Industrial Strategy”, World Development, 1990, 18,
pp. 86178,




