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I. INTRODUCTION 

The global economy is undergoing a serie:; of ~eeping changes, driven by rapid technical 
progress in the industrialized economies. These changes are altering fundamentally the 
methods and organization of the production of goods and services, and the skills, 
information, infrastructure and institutions r.ecded to operate an economy efficiently. So 
broad and far-reaching are these technological developments that analysts11 see the 
emergence of a new industrial revolution within the developed world (see Box 1). The 
new •paradigm• of prociuction involves, not only new technologies (in the traditional 
sense), but also new management and organizational techniques, different forms of 
linkages between enterprises, and tighter relations between industry, pure science and 
flows of information between economic agents (for the sake of brevity, however, this 
whole complex is referred to as "technology· here). It thus entails important structural 
changes within each industrialized country. 

The nature of the current industrial revolution is such that the long-term success of all 
productive systems, induding those in developing countries, ultirr.ately depend on the 
ability to harness the new technologies. The current wave of technological changes involves 
the use in manufacturing of a spectrum of new products, processes and materials, as well 
as new methods of organization and management. While traditional scale economics 
persist in several activities, especially process industries, in a range of engineering 
industries they entail a shift away from mass production and mass consumption to 
methods based on flexibility, differentiation and speed of respon!le. These methods 
require more efficient networking of firms and suppliers, better systems of quality 
management and a multi-skilled workforce. The •information industry- plays a growing 
and increa~ingly critical role in the new production system. It is suggested that around 50 
per cent of the working population in industrialized countries is now engaged in information 
processing. 

The need for new skills is particularly felt in the context of the organizational changes 
that are so prominent in the current technological revolution.:'./ In the mass production 
system, skills were differentiated and directed to the fragmented tasks performed by 
individual workers. This pattern of specialization and fragmentation is now changing, for 
four reasons: First, the need to make production more flexible and responsive to rapid 
market changes calls for multi-tasking rather than single-tasking. Second, the move to 
lower inventories, just-in-time production syst'-ms and total quality management relies 
heavily on worker skills and discretion, again requiring better training and motivation. 
Third, a major source of productivity change is now recognized to be continuous 
improvement on the shop-floor by workers. This i1wolves both close interaction between 
workers and management, as well as higher skill levels on the part of workers. Finally, 
work is now optimally performed by multi-skilled teams rather than by individual 
workers. Team work requires new attitudes and incentives, and also a general upgrading 
of skills. 

I/ The leading among these dre Freeman and Perez (19AA). 

2/ Sec Kaplinsky (1989, 1994). 
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8011: Five "Long Waves• in Technology Development 

• The first wave, from the 1 n0s to 1830-40, the first industrial revolution, was based on the steam engine in teXliles, 
iron-working and pottt:ries. The main organizational form was the small firm headed by individual entrepreneurs, 
relying on their own sav:·:~ and local capital Innovation was also i.1cf1Vidual based. Training was part-time and on 
the job. Migration was rne main form of technology transfer. 

• The second wave, from the 1830s to the 1880s, 2PJ>lied steam pe>Mtr to railways and ships. Machine tools emerged 
as a major industry, followed by transport equipment, some heavy engineerin~ and synthetic dyes. Firms were 
larger, and limited liability and joint-stock companies emerged as an organizational form. As skill needs rose, there 
was more professional training of engineers and skilled workers. Formal methods of technology transfer emerged 
as intellectual property protection was instituted. However, many countries ignored such protection, and "reverse 
engineering· was an important form cl technology dev.,lopment 

• The third wave, from the 1880s to the 1930s, W3!: the age cl el&ctrical and heavy engineering. The dominant 
industries were steel ships, heavy armaments, heavy chemicals, synthetic dyes and electrical machinery, with the 
emergence of such industries as automobiles, aircraft. radios i1!1d consumer durables. Firms grew to giant size, and 
cartels were common. "Finance· capital and concentrated banking structures emerged. Formal In-house R&D was 
started by chemical and electrical engineering firms in Germany and the USA. University trained scientists and 
engineers were increasingly recruited by industry. Germany set up its system of apprenticeship training. Technology 
infrastructure (standards, rnetrology, research laboratories) started to grow in significance. Direct investment 
became an important tool of technology transfer. 

• The fourth wave, from the second world war to ~he 1980s, was the age of "Fordist mass production•, led by such 
industries as automobiles, aircraft, process plant, fine chemicals, consumer duraales, petrochemicals and 
synthetics. Electronics started to become important by the end of the period. Competition was oligopolistic, and 
transnational companies grew rapidly. There was growing concentration, and control within firms was hierarchical. 
~ecialisf'd R&D departments spread to most industries, with defence making a major contrii.>ution. Education was 
more widespread at all levels, and specialised industrial training grew rapidly. 

• The fifth, current wave is the information and comm:.. nications age, dominated by electronics based technologies, 
software, telecommunications, robotics, optical fibres, new materials, biotechnology, fir:e chemicals and aerospace. 
Production systems are becoming more flexible, and hierarchical organizations are being replaced by networi<s and 
co-op~rative sy~tems. Industry is increasingly chara-::terised by total quality management, just-in-time inventory 
systems, close links between vertically related firms and tight production planning. There is increasing integration of 
planning, R&D, design, production and marketing. Workers are required to be more flexible and multi-skilled. There 
is increasing networking and collaborative research, along with strategic aniances between firms and state support 
for generic new technologies. Universities coDaborate more with industry. Intellectual property is more strictly 
enforced, and patent laws are being adapted to new forms of technology. There is intensification of competition 
globally as transport and communication costs come down and firms base their strategies on world markets. 

Sour-:_e: AtlAptedfrom Freeman and Pern. (1988). 
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All these trends mean sweeping changes within firms, in their information and incentive 
systems, control structures, training activities, interactions between different functions 
that were traditionally kept separate, and systems of productivity monitoring. There are 
also changes in relations between firms, which have to evolve new relationships between 
themselves, their customers, their suppliers and even their competitors. Again. increased 
responsiveness to changing conditions and technologies, specialization and networking 
are the new parameters that govern efficiency and competitive success. There is an 
increasing tendency for high technology sectors to establish closer linkages with rese<.': ;:h 
institutions and universities, and many developed country governments have s:et up 
mechailisms to sponsor research into selected frontier technologies and to increase 
collaboration between innovating firms. The growth of •strategic alliances• between 
large indu5lry leaders has been noted often in the literature. It has been argued that this 
affects the way that technologies are transferred between the countries and reduces the 
opportunities for newcomers in the developing countries to access these new 
technologies. 31 

The new production system also involves a much larger role for international factors like 
trade and -:apital movements. Driven partly by evolving technologies and increasing 
specialization, and partly by falling transport, travel and communication costs, foreign 
trade has been rising faster than world production. Thus, trade accounts for a steadily 
increasing part of income to many industries and countries, and many new technologies 
are created very much with global markets in mind. Similarly, international capital flows, 
both direct and portfolio, are rising rapidly, contributing increa.sing proportions of 
national investment in many countries. 'International production', under the aegis of 
transnational corporations (TNCs), now amounts to more than global trade in goods and 
services, and its share of production is also rising over time. TNCs are 'globalizing' 
their operations, rationally integrating production, sales and other functions across 
national boundaries, and spreading the new organizational methods that are gaining 
dominance in the advanced world. At the same time, the rapidity cf technological 
progress and improvements in communications mean that technologies are maturing 
faster and being transmitted more quickly across CCluntries. 

All these forces make for a remarkable 'shrinking' of economic space and 
inten!'ification of direct competition between countries for markets, capital and 
technologies (and for skilled personnel). They also make for deep structural changes in 
the international economy and for changing patterns of comparative advantage. The 
geographical impact of these changes - rapid technical progress and intensifying 
competition in a more integrated world economy - is not confined to the developed 
countries. On the contrary, it encompasses all the economies of the developing world. 

These technological changes are driving, and themselves being driven by, changes in 
national and international policies. National governments across the world have been 
moving towards more open and market-oriented regimes, with greater reliance on private 
business and less direction of resource allocation. Past strategies of development are 
being abandoned. Protective barriers are being lowered, restrictions to foreign direct 

~.cc Ernst and O'Connor (1989). 
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investment removed and the private sector allowed into areas previously reserved for 
public enterprises. This shift has its counterpart in the international sphere, where there 
is now a general consensus in favour of rr.ore liberal economic policies and stronger 
support for private enterprise. II"! particul::i.r, the new GA TI agreement on trade ar.d 
trade-related investment and intelleciuai property rights, and the thrust of policy advice 
and adjustment policies by i.he Bank and Fund, are creating a highly liberal environment 
for all forms of international transactions and private enterprise. 

The emerging inte.-national environment for developing country enterprises will thus be 
very different from the one they have been nurtured on. They are being exposed to world 
competition at a rime when the pace of competition itself is •hotting up• and the 
technologies driving it are evolving more rapidly. The growth of globalized production, 
under the aegis of TNCs, offers a way forward for those countries that are able to attract 
suffici~nt amounts of transnational interest. But even doing this is not simply a matter 
of 'OP'.:ning up• the economy in a passive sense: it requires the creation of productive 
factors, skills and supplier systems. In any case, foreign investment cannot displace 
indigenous development - the existence of a dynamic and competitive domestic industrial 
sector itself attracts 'higher quality' foreign investment and allows the host economy to 
reap much larger benefits from it. 

Thus, the development of indigenous industrial capabilities and productive systems is a 
sine qua non of long-term industrialization. Are the new liberal •rules of the game• 
adequate for such development? Or are free markets themselves subject to deficiencies? 
If so, they need intervention to improve them: what kinds of interventions does theory 
suggest are needed to promote industrial development? And what does experience show 
on the use of such interventions? 

II. THE THEORETICAL CASE FOR GOVERNMENT 
INTERVENTION 

The growing dominance of the neo-liberal rules of the game is based on a particular view 
of development and industrialization policy: markets are basicai:y efficient an•1 
governments basically inefficient, resource allocat'.on is optimized by responses to frc:e 
markets, and the best industrialization policy is to remove all interventions in the functioning 
of markets. This paradigm combines simple economic theory with certain empirical 
assumptions about how economies and governments function, what drives growth and 
structural transformation, and what 'good' development policy consists of. There is 
increasing concern about some of the underlying assumptions and values of this new 
paradigm: about market efficiency, government inefficiency, the links from static 
optimization to dynamic growth, and the role of government interventions in the 
explaining recent industrial success. 

In part the move to liberal prescriptions was driven hy the evident failures and 
inefficiencies of 'classic' import-substituting strategies, with which most developing 
countries had staited their industrialization process. The success of the export-oriented 
NIEs of East Asia was, however, taken to mean, not just that one trade strategy was 
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better than another, but that all forms of government intervention were undesirable. 
Export-orientation became identified with 'neutrality• in trade, which in turn became 
equated with free trade, openness to all other forms of foreign transactions (in direct 
investment and technology flows). neutrality in domestic resource allocation. and finally 
with liberal ("minimalist") governments that provided basic public goods. a legal 
framework and the rules of the game, and managed the macro economy well.4' This 
transition from export orientation to neo-liberal political economy was smooth and 
imperceptible, and at the time persuasive. The evidence of the NIEs seemed to suggest 
that standard theoretical models of comparative advantage (based on optimizing the use 
of their abundant resource, cheap unskilled labour) were borne out in practice, fears 
about market failure were unfounded. and countries that intervened strongly in markets 
suffered from gross inefficiencies. 

This interpretation of the East Asian experience was soon challenged. Irrefutable 
evidence was produced had accumulated that mcst NIEs did not ronf orm to the neo­
liberal characterization. They were aggressively picking or creating 'winners" at the 
industry (and even firm) level by intervening in trade. credit allocation. t.:chnology 
imports and local technology diffusion and creation, education and training. export 
activity and so on.51 The results were unp1·ecedente{f rates of growth and diversification 
of manufacturing industry and exports, though with marked differences among the 
countries reflecting their differing leveis and kinds of intervention (below). This 
presented a dilemma - either the interventions were desirable and there were pervasive 
market failures (in which case the neoclassical development paradigm was undermined), 
or the interventions were irrelevant despite being pervasive (in which case explanations 
were needed as to why they were undertaken, what they achieved, and why they did not 
lead to the kind of inefficiencies associated with them elsewhere). 

The challenge was taken up by the World Bank in its publication The East Asian Miracle. 
The effort was partly i11 response to a controversial internal study by its Operations 
Evaluation Department that criticized the biased interpretation by the Bank of its own 
evidence on the Republic of Korea (OED, 1992), and partly in response to demands by 
the Japanese government for less ideological policy advice. The Miracle study drew a 
distinction between desirable •market friendly" and other, undesirable, interventions. 
Market friendly interventions were 'functional· - those that did not try to direct resources 
to particular activities, but remel!ied generic failures in markets. Non-market friendly 
ones were 'selective•, influencing resource allocation in favour of 'winners" picked by 
the government. The study explained the success cf East Asia with reference to market 
friendly interventions, arguing that selective interventions, while present, were 
unnecessary and contributed little, if anything, to East Asian success. There were no 
reasons in theory for selectivity, and no benefits to other countries from adopting these 

4/ 

S/ 

This view of the East Asian experience emerged in writing.') of Balas.'ia and Krueger, and their 
associates at the World Bank, which by the lat.: 1980s emerged as the leading proponent of !he 
neoclassical development school. 

Of tl.e large li1cra1Ure on !hi,;, see Amsden (1989, 1994), Jacobs!ion (199J), Lall (various), OED 
(1992), Moreira (1994), Pack and Westphal (1986), Singh (1994), Wade (1990), Wcsrphal (1990). 
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market unfriendly policies. especially because they lacked the unique political economy 
to administer such policies. 

The Miracle study was an important step forward in the industrial policy debate. It 
departed from the earlier Bank approach by admitting that some markets actually did not 
function efficiently, and that government intervention was needed to remedy market 
failure. It also admitted the existence and pervasiveness of selective interventions in East 
Asia. However. it was obliged to defend the fundamer..al postulates of the World Bank"s 
policy advice- that governments should not be selective in influencing resource 
allocation. and. in particular, not mot:nt industrial policy. Thus, it redrew the lines of the 
legitimate functions of the govemmfo.1 around a •market friendly• set of policies, which 
were confined to support for human .:apital formation (health and education). openness 
to information flows (technology inflows from abroad). and export promoti.::. .. \~xport 
activity was believed to create generic externalities). The current industrial policy debate 
thus revolves around the appropriateness of selective versus functional interventions, and 
not so much on the role of government as such. 

The debate on selectivity is far from over. A growing literature on capability building in 
developing countries approaches industrial policy from a different vantage point. that of 
micro-level technical cilange.61 Drav.ing upon the 'evolutionary• approach (Nelson and 
Winter. 1982). it draws upon a wide base of empirical research. and focuses on market 
failures affecting the development of capabilities at the enterprise level. It marries this 
analysis with the conduct of industrial policy in East Asia. and draws very different 
conclusions from the World Ba1tk on the significance of selective interventions. 

There are two broad issues at stake. Is the distinction between market friendly and other 
interventions valid? And can selective interventions be justified in theory? 

On the firsc, there are clearly no theoretical grounds for distinguishing between 'market 
friendly" and selective interventions; any policy that remedies market failure is 
'friendly" to the ma1·ket. The evidence of East Asia suggests that selectivity could be 
used very effectively. The evidence of some other regions suggests, perhaps more 
interestingly, that not remedying market failures by selective interventions can stunt 
industrial development. The particular definition of marl<et friendly interventions used 
by the Bank is also suspect. Are interventions in skill fmrr.ation or openness to 
technology inflows necessarily non-selective? It seems not. 

The creation of skills at the school leve!, and in Sflme tertiary 1.:ducation, is broadly non­
selective. However, certain forms of vocational training, Jniversity, technical and 
scientific education, and specialized industry training, can be extremely selective. If the 
pattern of investment in skills is closely geared to industrial promotion, then the former 
becomes just ali selective as the latter. The East Asiun evidencr suggests t!lat many 
education and technology import policies were in fact extremely selective, with close 

6/ Sec, among others, Bell and Pavitt (1993), Katz (1987), Lall (1990, 1992, 1993, 1994.h), Pack and 
Wc~tphal (1987). 
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government direction of the content of enrolments and curricula to ensure conformance 
with the thrust of industrial policy. 

The second issue is more important: the case for selective intervl!ntion. In theory, 
according to the Miracle study, there may be four market failures in re..;ource allocation: 

capital market deficiencies (caused by information gaps), 
lumpiness of investment (scale economies), 
imperfect appropriability of firm-level investments in knowledge and 4ikills, and 
the inability of individual investors to act rationally when there are technologically 
interdependent investments. 7 I 

Where these distortions exist, efficient resource allocation in fact calls for intervention 
to coordinate investments and counteract externalities. The intervention cannot be 
functional, since different activities, with differing technological characteristics and 
spillovers, suffer to different degrees from these failures. The Miracle study, having noted 
the theoretical case, makes no attempt to analyse its empirical significance in East Asian 
industriali£ation. whether or not governments attempted to remedy them, and how 
successful they were. 

While these four market failures provide vah · . -"llments for selective intervention. they 
do no! comprise all the failures that affect i1iuL& .. :rial development. nor even the most 
impiJrtant ones. They are derived from a simplified set of assumptions that essentially 
ignores the slow, costly, risky and largely unpredictable proceu by which firms in de11eloping 
countries become efficient. This process faces important market failures, which provide 
the most critical arguments for selective intervention. 

The neoclassical depiction of industrial development assumes that technology is freely 
available from a known 'shelr, from which firms choose according to their factor and 
product prices. This technology is then absorbed costlessly and risklessly and used at 
'best practice' levels.81 There is no need for intervention to support the process, and 
by definition any tampering can only lead to inefficiency in the choice and use of 
technology. There is an even stronger premise: any actual inefficiency must be due to 
interventions in efficient markets, and the removal of such interventions will be necessary 
and sufficient for restoring efficiency. Only 'good' and 'bad' firms exist, and they can 
only be sorted out by free markets. 

If there is any lag in efficiency it can, at most, only be for a brief period in which 
technologies until scale economies are fully realized or costs fall in a 'learning by doing' 
process. However, these are takl!n to predictable (scale economies are given by technical 
desig11 parameters, while the karning curve is taken to be known) and a simple function 
of the quantity of output: then~ is no need for intervention because firms can anticipate 
the process perfectly and raise money in efficient capital markets to finance the process. 

11 World Bank (1993), p. 90-92. 

B/ Nelson (1981). 



If there is failure in capital markets, the theoretical solution is to improve their 
functioning rather than to intervene selectively to support particular activities. Thus, 
capital market failures and scale economies may not provide grounds for selectivity 
unless these failures cannot be remedied and protection or subsidies are used as second 
best solutions. 

The capabilities littran;xe suggests that this is oversimplified and misleading. Technology 
has many •tacit" elements and cannot be transferred like a physical product. Its mastery 
and use require the recipient to invest in new skills, technical information, organizational 
methods and external linkages. The process continues over time, and varies by 
technology. It may be relatively short, cheap and predictable in •easy' technologies 
where the knowledge is more embodied in simple equipment, the range of skilis is 
limited, and the operation is relatively self-contained in 11n enterprise. In technologies 
that have complex processes and sophisticated equipment, the range of skills is large, 
there are many differing stages of production and large of numbers have to interact in 
the value-added chain, mastery may be prolonged, costiy and risky. When firms are 
undergoing learning, it is difficult to sort out •good' and 'bad' firms, since there is a 
large intermediate category. 

More important, the process of learning in c;eveloping countries may be distorted and 
curtailed if firms do not know how to go about learni:lg, how long it will take, how much 
it will cost, or where to look for information and skills. There may be a 'learning to 
learn' process (Stiglitz. 1987), which firms facing full intemationa! competition may be 
unwilling to undertake. Dropping the assumptions on perfect information of technology 
markets and transferability of technology (with no tacit elements or learning periods) 
thus poses mark\!t failures in resource a: . .>cation. Given the cost, risk and information 
gaps within the firm in learning, in free markets firms will tend to underinvest in 
technologies that !lave costly, prolonged and risky leami::ig periods. This will also affect 
the process of technologica: deepening: entering more complex techn::>logie:;, increasing 
local content, or undertaking more demanding technological tasks (say, from simple final 
assembly technology to design and development activity). 

The capability approach does not suggest that no industry will take r .. ot in free markets. 
Where there is a modicum of skills, infrastructure and low labour c.Jsts, simple labour­
intensive activities may start (though in modem industry even the simplest of industries 
require advanced technical and management skills). However, entry into more complex 
and demanding technologies may be limited by the absence of supportive interventions to 
overcome learning costs. Such interventions canr.ot be functional - since technologies 
differ in their learning needs, they have to be selective. 

The protection of infant industries is one, and historically the most popular and effective, 
means of remedying the failures.91 However, protection is a dangerous tool. Apart from 

9/ The rca~;on :s put nicely by John Stuart Mill, a notable and perceptive admission in his vigorous 
defenci: of free tracie: "The only case in which, on mere principles of political economy, protecting 
duucs can be defcn;iblc, is when they arc imposed temporarily (especially in a young and rising 
nation) in the hope~ of naturalising a for~ign industry, in itself perfectly suitable to the circumstanr,cs 
of the country. Tr.~ superiority of one country over another in a branch of production often arises 
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the cost to the consumer, it dilutes the incentive to invest in capability development, the 
very process it is meant to foster. Firms are very sensitive to competitive pressures in 
deciding to invest in capabilities, and the protection offered in typical 1-S regimes tended 
to detract from costly and lengthy inveslments in competitive skills and knowledge. There 
may be many solutions: offer !imited protection (the Mill proposal); impose performance 
requirements; or enforce early entry into export markets while maintaining domestic 
protection. The last has the advantagP. that it exploits the externalities generated by 
export activity, and was the one used widely by the larger NIEs (that developed the 
deepest and most diverse industrial sectors). 

Since firms do not learn on their own, however, protection c&!n only panly remedy market 
failure. Firms draw upon a number of other firms and markets for capability 
development: input and equipment suppliers, skills, finance, technology, market 
information, and infrastructure. Figure 1 shows schematically the d:fferent markets in 
which a firm operates. All these markets may suffer from deficiencies. Offering protection 
without remedying these can be wasteful, while simply improving factor markets without 
offsetting market failures to learning within firms can lead to nan-ow and shallow 
technological development. 

Most of the market failures outside firms are well recognized. The coordinati0'.1 problem 
caused by technological linkages between firms are noted in the Miracle study. The case 
for intervention, however, goes beyond simply coordinating individual investment 
decisions when there are externalities. The nature of the externalities is al·;o important 
- when certain industry 'clusters' generate strong benefits for the economy in terms of 
technological learning, spillovers and dynamism, there may be a case for promoting them 
over others that have more limited or static effects. This case for 'strategic' sectors is 
noted by some new growth theorists, who distinguish between specializations that lead 
cumulatively to technological stagnation or dynamism (Young, 1991). Arrow (1962) noted 
tne risk of underinvestment in skills and technology because uf inappropriability and 
leakages. Failures in markets for finance, skills, technology and infrastructure are 
universally accepted. All countries, developed and developing, have undertaken measures 
to remedy them, often selectivel). These measures may involve creating new markets and 
institutions, or they may involve encouraging large firm size to enable the internalization 
of the deficient markets (both were practised in East Asia). 

only from having begun it sooner. There may be no inherent advantage on one part, or disadvantage 
in another, but only a present superiority of acquired skill and experience ... But it cannot be 
expected that individuals should, at their own risk, or rather to their certain loss, introduce 
a new manufacture, and bear the burden of carrying on unti: the producers have been 
educated to the level of tliose with whom the processeJ are traditional. A protective duty, 
conlinucd for a reasonable time, might somelimcs he the least inconvenient mode in which the 
nation can tax itself for the support of such ar. expcrin.cn1.• (J. S. Mill, 1940, p. 922). Emphasis 
added. 
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Market failures are particularly binding for local enterprises. and even more so for new 
small and medium sized entrants into modem industry. Foreign investors. especially 
affiliates of large TNCs. face fewer failures in developing countries. Their raison d'etre 
lies in the internalization of many intermediate markets, especially for capital. skills and 
technology. This is why TNCs can be a powerful means of launching industrialization in 
developing countries (as long as some com;>lementary factors exist). Their significance 
is rising in activities where technologies are changing rapidly. production growing more 
linked across nations. and export market access is growing more difficult for new 
entrailts. However. the ad"-.mtages offered by FDI does not mean (as neoclassical theory 
suggests) that the best way to develop is to adopt passive open door policies in concert 
with free trade and other non-interventionist policies. There may be important market 
failures in the FDI process that call for interventions with the entry process and factor 
markets that affect TNC activity.101 

First. a passive liberal policy may only attract TNCs into areas of static comparative 
advantage. Selective and functional interventions can guide FDI into dynamic and more 
complex activities (Singapore's strategy). Second, TNCs tend to transfer operating know­
how rather than complex technological functions to developing host economies. The 
design and development process remains in advanced countries near sophisticated 
suppliers, R&D systems and skills. However, as countries industrialize it becomes 
increasingly important to develop R&D capabilities, to keep abreast of and absorb 
technologies, deepen industry and reduce the cost of importing technoiogy. Again. there 
is a need to intervene to induce an upgrading of TNC technological activity (as in 
Singapore), or to restrict foreign entry as local firms have to establish their own 
innovative base. The latter strategy is designed to develop indigenous R&D capabilities, 
to capture the greater externalities and dynamic benefits that this may offer (a-; in the 
Republic of Kc.rea and Japan). 

Theory thus provides valid grounds for interventions to promote !ndustrial development. 
Market failures can take three forms: within jinns, in inter-jinn relations anc~ in factor 
markets (Figure 2). These failures are inter-related, and their remedy calls for a range 
of selective and functional interventions. Those within firms nave to be dealt with by 
providing a ·cushion' for learning (e.g. by protection), and by the provision of 
mformation and other support. Those between firms can be remedied by the 
coordination of investments (partly by protection), geographical clustering and promotion 
of linkages. And those in factor markets need direct interventions at source to remedy 
the failure. Note that protection meets only a small part of the need (within firms and 
in inter-firm relations); used by itself, it can be harmful for technological development 
because it leaves other failures untouched. To conclude: 

10/ Lall (forthcoming). 
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Interventions in factor and product markets have to be closely coordinated and 
integrated; one without the other may be ineffective, even counter-productive. 
Factor market policies per se do not provide an explanation of rapid industrial 
development by local enterprises. since they ignore the costs of learning and the 
market failures faced. 

Distortions introduced by interventions must be offset, and protection must be 
countered by competitive pressures to enter world markets. This IS strategies 
failed to provide. 

Since intervention resources are limited, only a few activities should be supported 
at any time. Intervening in a large number of unrelated activities risks waste and 
failure. 

Since learning is a cumulative, incremental process, interventions must support 
activities that have a base in existing skills and knowledge. New technological 
'leaps• must be modest, based on realistic assessment of what is feasible within 
reasonable periods of time. 

The line between market friendly and selective interventions is almost impossible 
to draw. Each market may be subjected to a combinat!on of functional and 
selective policies. Figure 3 shows some of the interventions in the main markets 
within which capability development occurs (drawn from the actual policies of the 
NIEs). 

III. INTERVENTIONS IN PRACI1CE 

III.a. Effectiv~ Interventions: 11ae East Asian NIEs 

It is now widely accepted that there was no unique •f.3st Asian model• of 
industrialization. There was a different model for each NIE, within a common context 
of export orientation, good human capital and strong regional spillovers. Each NIE harl 
different industrial objectives and used different interventions (though some, like support 
for exporters and for small enterprises, were very similar). As a result, each had a 
different pattern of industrial and export growth, reliance on FDI, technological 
capability and enterprise structure. However, for none, even the least interventionist, was 
simply •getting prices right• a sufficient explanation of industrial success. The different 
objectives of the NIEs are shown in a simplified form in Table L There was ar. 
enormous range, from the laissez faire to selective targeting and coucrol. 

Hong Kong was at the first end, combining free trade, no selective targeting and an open 
door policy to FDI. An object lesson in the virtues of free trade to other developing 
countries? Not necessarily: Hong Kong had unique initial conditions - its long entrep6t 
tradition (with global trading links), an established infrastructure of trade and finance, 
the presence of large British companies (the "Hongs") with immense spillovers in skills 
and information, and an influx of entrepreneurs and trained textile and metalworking 
engineers and technicians (with considerable embodied learning) from mainland China. 
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This uaique background allowed it to launch into export-oriented light manufacturing 
under free trade, and its experience has been unique in the developing world. Simply 
•getting prices right• has not created other Hong Kongs, even in other free trade hav\!ns 
with good human capital and favourable location. 

Table t: Industrial Pollcv Obiectlves of NIEs 

ll&apenfng Raising Local FOi Raising Promolion d 
lndusb1al Content Strategy Taehnolos;cat Urge Local 
Structure Effort Enterortses 

Hong Kong None None Passive Open Door None excepl lech. lione 
suooort for SMEs 

Slngapote Very s1rong push None, but Awessive None for local None. but some 
into specialised suboonlractng targetiig & inns, but MNCs public sector 
higl skilVtech promotion now screening of MNCs, targeted IO inaease enterprises enter 

indistry. without started for SMEs direction into higl R&D targeted areas 
protection value-added 

activities 
Taiwan Srrong push ink> Strong pressures Screening FOi, lnteuse lech. Sporacic: to enler 

capital, skiD and for raising local entry <iscouraged support for local heavy industry. 
technology content and where local firms R&D & upgracing mainly by public 

i:tensive inciJstry suboonlraclif1£ ~.Local especially !Pf sector 
technology <fdfusion SMEs.Govt 

pushed orchestraled hirjl 
lech develoomenl 

Korea Streng push into Stringent local FOi kepi oul unless Arri>ilious plans for Sustained drive lo 
capital, skill and c:onlent rules. necessary for local R&D in aeate giant private 

technology aeating support technology access advanced ind • c:onglomerates lo 
inlensive inciJslly, incilstries. or exports. joint heavy investment in iilemalise markets. 
especially heavy protection of local ventures and technology lead heavy 
inrermediates a.'ld suppliers, sul>- IK:ensing infraslructure. industry. create 

. capital goods conrac:tng encouraged Targeting stra!egic export brands 
promotion leci'.noloaies 

Moreover, the lack of selective promotion had important effects on the manufacturing 
structure. Hong Kong started and stayed with light labour-intensive manufacturing 
industry, 11' where learning costs were relatively low and predictable. There was some 
'natural" progression as product quality improved and new consumer products were 
added. But there was little industrial or technological deepening over time, in contrast 
to the other NIEs that pursued selective deepening strategies. 

As a result. Hong Kong ha~ underwent massive deindustrialization as wages and land 
costs rose (during 1986-92 it lost about 35 per cent of its manufacturing employment, and 
the process is continuing121). The colony relocated its manufacturing to other countries, 
mainly China, and its own export growth went into decline since the mid-1980s (Table 

II/ 

12/ 

lls "machinery" exportr. consisl of electronic wa1ches and games ralher lhan capilal goods, unlike the 
01her Nlfa. 

' 

Financial Timts, London. 4 May, 1993, "Survey of Hong i<ong", p. 6. Manufacluring cmploymenl 
declined: from 45% lo 2.1% of lhc total in 1980-92, and ils contrihulion 10 GDP from 27% lo 16%. 
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2). The economy is continuing to grow and prosper, but the lessons of the Hong Kong 
•miracle• for industrial development are ambiguous. The lack of industrial deepening and 
deindustrialization, a direct result of the absence of industrial policy, wo:.ild be very 
undesirable in other developing economies. 

Table 2: Manufactured Exports by NIEs ($m. and annual growth rate) 

Hong Kong Korea Singapore Taiwan 

··-·1981 : :: :/1~- ---t987 ::t• t!li7 -.•.• : <: 1992. - 1987 -· -··:· __ -- 1992 
Total Value 44597 128738.5 433982 I 71046.4 2058621 49441.1 47276.6 J 75643.4 

Grow1t' -8.4% 10.4% 19.2% 9.9% 

T!xtiles Value 11537.1 I 8591.3 6957.9 I 8097.8 497.5 
r 

824 54444 1 6035.2 

& Clothing Growlh -5.7% 3.1% 10.6% 2.1% 

Machinery & Transport Value 10664.51 7260.2 15566.8 130557.6 12294.6132960.7 15250.5 I 32534.8 

Equipment Grow1h -7.4% 14.4% 21.8'f, 16.4% 

Source: World Development Report 1989 and 1994 

In contrast, Singapore illustrates a highly interventionist policy ctJmbined with free trade. 
Singapore has half the population of Hong Kong and higher wages, but has not suffered 
a similar •hollowing out• of industry. Its industrial structure is far deeper (in the 
complexity of production and exports), and it enjoys high sustained industrial growth. It 
relies heavily on 1NCs; but, unlike Hong Kong, the government targeted activities for 
promotion and aggressively sought and used FDI as the tool to achieve its objectives. 
Singapore started with a base of capabilities in entrep6t trading, ship servicing and 
petroleum refining. After a brief period of import substitution, it moved into export­
oriented industrialization, based overwhelmingly on investment by TNCs. There little 
influx of technical and entrepreneurial know-how from China, and a weak tradition of 
local entrepreneurship. After a decade or so of light industrial activity (garment and 
semiconductor assembly), the government acted firmly to upgrade the industrial 
structure. It guided 1NCs to higher value-added activities, narrowly specialized and 
integrated into the world-wide structure oi their operations. It intervened to create the 
specific sl<:Iis needed, 131 and set up public enterprises to undertake activities considered 
in the country's future interest, where foreign investment was unfeasible or undesirable. 

Such specialization, along wit~ the heavy reliance on foreign investments, greatly reduced 
the need for indigenous technological effort. While the government mounted strong 
efforts to induce TNCs to establish R&D facilities, the technological depth of the 
affiliates is still comparatively low. This technological strategy is feasible only for 
relatively small and specialized economies, and may not be relevant to most developing 
countries with a large local industrial structure and a more diverse range of activities. 

IJ/ Sec Lim (1994) on industrial policy, and for a comprehensive analyi;is of Singapore's sdcctivc 
intervention~ in education Sclvaratnam ( :994). 
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The Republic of Korea and Taiwan Province of China adopted far more interventionist 
strategies on trade and domestic resource allocation. They had a clear preference for 
promoting indigenous enterprises and for deepening local technological capabilities. and 
alisigned FDI a secondary role to technology import in other forms. Their export drive 
was led by local firms, and a series of interventions allowed local firms to develop 
impressive technological capabilities. The domestic market was not exposed to free trade; 
a range of quantitative and tariff measures were used over time tc give infant industries 
'space· to develop their capabilities. The deleterious effec.s of protection we:-e offset 
by strong incentives (in the case of the Republic of Korea. almost irresistible pressures) 
to export and face full international competition. 

The Republic of Korea went much further in developing advanced and heavy industry 
than Taiwan Province of China.14

/ To achieve its compressed entry into heavy 
industry, its interventions had to be more detailed and pervasive. The Republic of Korea 
relied primarily on capital goods imports, technology licensing and other technology 
transfer agreements to acquire technology. It used reverse engineering, adaptation and 
own product development to build upon thes~ arm·s length technology imports and 
develop its own capabilities. 

Its R&D expenditures are now the highest in the developing world, and ahead of all but 
a handful of leading OECD countries (see Table 3). This was partly a result of its 
selective interventions in trade and industrial structure; but it also reflects its wide array 
of interventions to promote industrial technological effort (Box 2). 

Table 3: R&D Expenditures(% GDP} 

Bv fndustrv Total 
Hong Kong 0.3 05 

SinaaDOi& 0.6 1.0 

Korea 1.8 2 1 
Taiwan ' 

0.8 1.7 

Source: UNESCO, Staiistical Y~arbook. varivus: Council for Economic Planning and Devclopmcn1 (Taiwan). Taiwa,, 
Statistical Dora Book 1994. 

One of the pillars of Korean technological strategy, and one that marks it off from the 
other NIEs (but mirrors Japan), was the deliberate creation of large private 
conglomerates, the chaebol. The chaebol were hand-picked from successful exporters and 
were given a range of subsidies and privileges, including the restriction of TNC entry, in 
return for furthering strategy of setting up capital and technology-intensive activities 
geared to export markets. The rationale for fostering size was obvious: in view of 
deficient markets for capital, skills, technology and even infrastructure, large and 
diversified firms to could internalize many of their functions. They could undertake the 
cost and risk of ahsorbing very complex technologies (without a heavy reliance on FDI), 
further develop it by their own R&D, set up world-scale facilities and create their own 

1.;1 For a ~ummary dc~cription ~cc Lall (1994.b). For detail~ en Korea ~cc Amsden (1989), Morcirn 
( 1994), Wc~tphal ( 1990), Kim ( 1994) anJ Lall and Najmahadi ( 1995). 
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Box 2. Eocoul"llgalleDt of Tedaaologk:al At:tinty in the Repablic of Kora . 
Korea is the best known example or the use of strategic industrial policy to develop indigenous tecnnolog1cal capabiiities. 
It combined import-substitution with forceful expof. promotion. selectively protecting and subsidizing targeted industries 
that were tn form its future export advantage. This strategy had many remarkable successes, though in the 1970s (when a 
compressed and diverse drive into heavy industry was attempted) it generated large costs and macroeconomic 
imbalances. Korea drew extensively on foreign technology, but in forms that promoted local control: it was one of the 
largest importers of capital goods in the developing world, and allowed its firms unrestricted access to the latest 
equipment (except when it was promoting particular domestic products); it encc,uraged the hiring of inriividual foreign 
experts; it allowed licensing and, where necessary, foreign minority ownP.rship (but fore;gn majority owm~rship was 
di'.::ouraged unless deemed necessary to gain access to closely held technologies or to promote exports in intemationa:ly 
integr..:ed activities). It intervened in major technology contracts to strengthen the negotia~ing position of domestic firms, 
arid sought to maxi.nize the participation of local consultants in engineering contracts. 
Technological effort i11 Korea was supported by the government in several ways. Private sector R&D was directly 
pror:aoted by a number of incentives and other forms of assistance. These included tax exempt TOR (technology 
development reserve) funds. tax credits for A&D expenditures as well as for upgrading human capital related to research 
and setting up industry research institutes, accelerated depreciation for investments in R&D facilities and a tax exemption 
for 1 O percent of cost of relevant equipment, reduced import duties \or imported research equipment, and a reduced 
excise tax for technology-intensive products. The commercialization of research results was encouraged by a 6 percent tax 
credit or special accelerated depreciation of the relevant investments. The import of technology was promoted by tax 
incentives'. transfer costs of patent rights and technology ifll>Ort fees were tax deductible; income from technology 
consultin~ was not taxed; and foreign engineers were exempted from income tax. 
In addition to tax incentives, the government also gave financial grants and long term low interest loans to enterprises that 
participated in "national projects• (below). Tax privileges and official funds were given to private and government R&D 
institutes to carry out these projects. SMEs {small and medium enterprises) were helped with shop-floor advice and 
guidance to upgrade technical capabilities and productivity by KOPTEC (Korea Production Technology Corporation}. 
KOPTEC complemented lhe help provided by the SMIPC (Small and Medium Industry Promotion Corporation). which also 
gave technical, training, and other services to SMEs. SMEs were further assisted by the Korea Academy of Industrial 
Technology, as well as by "technology guidance systems· i:>perated by government research institutes. The KTAC (Korea 
Technology Advancement Corporation) helped firms to convert research findings into commercial applications. Several 
legal measures to promote technology development were undertaken. In 1973, the government enacted two pieces of 
legislation: the Engineering Service Promotion Law to protect and strengthen the domestic engineering services sector, in 
particular small firms, and the Law for the Development of Specially Designated Research Institutes to provide legal, 
financial and tax incentives for private and public institutes in selected technological activities. 
The Korean government invested in a large array of technology infrastructure institutions. In 1966 it set up KIST {Korea 
Institute of Science and Technology. charged with the responsibility of conducting applied research of various kinds for 
industry. In its early years, VIST focused on solving simple problems of technology transfer and absorption. In the 1970s 
the government set up other specialized research institutes related to machinery, metals, electronics, nuclear energy, 
resources, chemicals, telecommunications, standards, shipbuilding, marine sciences, and so on. These were la~gely spun 
off from KIST, and by the end of the decade there were 16 institutions in public A&D. In 1981 the government decided to 
reduce their number and rationalize their operations. The existing institutes .... ere merged into 9 under the supervision. of 
the Ministry of Science and Technology. 
The government launched a series of National R&D Projects in 1982. These were large scale projects which were regarded 
as too risky for industry to tackle alone but which were considered to be in the country's strategic industrial inlerest. 
National Projects were conduc1ed jointly by industry, public research institutes and the government, and covered activities 
like semiconductors, computers, fine chemicals, machinery, material science and plant system engineering. "Centers of 
Excellence• were formed in these fields to boost Korea's long term competitiveness. National Projecls were ·. continuation 
of the strategy of interventions to identify and develop the country's dynamic comparative advantage, orchestrating the 
different actors involved, underwriting a part of the risks, and direc!ly filling in gaps that the market could not remedy. 
Stralegic technological activities are still targeted and promoted. 
Other policy measures to s· .mulate technological effort in Korea include th"? setting up of Science Research Centers and 
Engineering Research CP.itres at universities around the country to support R&D activities and the common utilization of 
advanced R&D facilitie~. and lhe construction of science towns. Daeduk Science Town has been under construction since 

' 1974, and a large number of research and educational institutions are already well established there. The construction of 
Kwangju Science Town has staned; others are planned. 
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brand names and distribution networks. This was a costly and high-risk strategy; the risks 
were contained by the strict discipline imposed by the government in terms of export 
performance, vigorous domestic competition, and deliberate interventions to rationalize 
the industrial structure. The government also undertook various measures to encourage 
the diffusion of technology, putting pressures on the chaebol to establish vendor 
networks.151 Apart from the direct interventions to support local enterprises, the 
government provided selective and functional support by building a massive technology 
infrastructure and creating general and technical skills. The Republic of Korea today has 
the highest rate of university enrolment in the developing world, and produces more 
engineers each year than the whole of India. 

Taiwan Province of China's industrial policy encompassed import protection, directed 
credit, selectivity on FDI, support for indigenous skill and technology development and 
strong export promotion.16

/ While this resembles Korean strategy in many ways, there 
are important differences. Taiwan Province of China did not promote giant private 
conglomerates, nor did it attempt the intense drive into heavy industry that Korea did. 
Taiwanese industry is largely composed of SMEs, and, given the disadvantages to 
technological activity inherent in small size, these were supported by a variety of 
inducements and institutional measures in upgrading their technologies. Taiwan Province 
of China has the developing world's most advanced system of technology support for 
SM Es. 

In the early years of indu5trialization, the Taiwanese government attracted FDI into 
activities in which domestic industry was weak, and used a variety of means to ensure 
that TN Cs transferred their technology to local suppliers. As with the Republic of Korea, 
FDI was directed to areas where local firms lacked technological capabilities. The 
government also played a very active role in helping SMEs to locate, purchase, diffuse 
and adapt new foreign technologies. Where necessary, the government itself entered into 
joint ventures, for instance to get into technologically very difficult areas such as 
semiconductors and aerospace. 

The data on FDI in Table 4 show, in very broad terms, that the countr!es that developed 
the most diverse, deep, complex and technologically dynamic indigenous industrial sectors 
(Repuhlic of Korea and Taiwan Province of China) had the least reliance on FDI. It was 
clearly not the lack of incomes, growth or competitive potential that led to this low 
reliance: the reason lay in their deliberate policies to restrict FDI inflows. Certainly, their 
industrial strategies were directed, among other things, at the promotion of !ocal 
enterprises and the development of indigenous technological capabilities, and selectivity 
on FDI was one important aspect of their strategies. 

15/ 

16/ 

fl enacted a law to promote subcontracting by the chaebo/, designating parts and components that 
had to he procured through SME.c; and not made in-house. By 1987 about 1200 items were so 
designated, involving 337 principal firms and some 2200 subcontractors, mainly •n the machinery, 
electrical, electronic and ship-building fields. Generous financial and fiscal support was provided to 
suhcontractors, to support their opcration5 and proccs5 and product development. 

For a comprehensive analysi5 sec Wade (1990). Also sec Brauti£ilm (1995) for a concise exposition 
or Taiwan's industrial policies and the role or selective i?h:rventions. 
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Table 4: Annual FOi infiows into Asian NIEs, 1982-93 (US$ m.) 

Country 1982-1987 1988 1989 1990 1991 1992 1993 I FD! o;:. of Gross Investment 
averaqe (1986-90) 

HKong 1014 2627 1on 172::: 538 1918 1667 13 6 

Korea 253 871 758 tl5 1116 550 na 1 3 

SingaPQre 1605 3655 2773 5263 4395 5635 68)) 33 9 

Taiwan 306 959 1604 13)) 12?1 879 917 35 

Source UNCTAD (1994. 1995) 

This suggests that the governments of the industrially more advanced countries were 
seeking to exp/Ciit causal relatioruhips between the restricted entry of FDI, the gro...,1h of 
domestic enterorises and the development of local innovative capabilit;es. Howevc!r, most 
of the other NIEs had different perceptions of the market failures that confronted their 
long-term industrial development and so adopted different strategies; this reflected 
perhaps their more limited options in view of their smaller size, but it also differing 
ideologies and political economies. This sketch leads to the following conclusions: 

Selective as well as functional interventions played a vital role in the pattern of 
industrial and technological development in the NIEs. The extent of industrial and 
technological deepening achieved was strongly related to selective interventions 
to promote such deepening. 

Governments showed an ability to devise and implement interventions effectively, 
partly because export-orientation imposed a strict discipline on both industry and 
governments and partly because of the high levels of training, adequate 
remuneration and political insulation of bureaucrats. 

The nature and impact of intervent10ns difff~red according to differing government 
objectives and political economies. 

FDI was treated very differently by each of the four countries and so played very 
different roles in their technological development. Those that wanted to promote 
indigenous technological deepening had to int<:rvene to restrict foreign entry and 
to guide their activities and maximize the spillovers. Those that chose to rely on 
TNCs and upgrade within their global production structure had to intervene to 
target investors, guide their allocation and induce them to set up more complex 
functions than they would otherwise ha\·e done. 

The options and compulsions applic3ble to the larger e...:onomies, with greater 
scope for internal specialization and local content as well a!'i better estahlished 
indigenous enterprises, were different from those open to sr:-tall states with weak 
indigenous entrepreneurship and a tiny internal maiket. Given the need to sp1 ead 
technological development more widely, the former had to take more direct ·;teps 
to assist local firms. 
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111.b. Countries That Did Not lnten-ene Selectively: Chile and Ghana 

It would be interesting to look at two examples from different regions of cases that are 
held up as mode!s oi po~icy reform in the •market friendly• directions praised by the 
World Bank. One is from Latin America, often referred to as a Tiger in the East Asian 
mould: Chile. which started on a liberalization programme in 1973 and by the 1980s had 
a liberal, open door regime in place. The other is Ghana, one of the Sub-Saharan 
African countries best endowed with human resources, and with the longest and best 
implemented experiences of liberalization and adjustment in the continent. Has the 
prescribed r.><>licy remedy succeeded in dynarnizing industrial growth, recreating the NIE 
experience by depending on market forces? 

Chile: Chile's annual rates of growth of manufacturing and total commodity exports ha-.re 
been 0.6 per cent and 7.9 per cent respectively during 1965-80, and 3.6 per ce;it and 5.2 
per cent during 1980-90. This was better than most of the Latin American continent. 
caught in the throes of its macroeconomic crisis (Chile was able to stabilize its economy 
earlier), but modest by the standards of most Asian countries, even those with massive 
interventions like India. The total value of Chile's mar.ufactured expo!'ts in 1992 came 
to $13 billion,171 compared to $70.0 billion for Taiwan Province of China: only 2 per 
cent per cent of the latter (Chile's population was 67 FCr cent of Taiwan Province of 
China'~\ On a per capita basis, Chile's manufactured exports were $96, as compaied to 
$3,500 for Taiwan Province of China (or $1 )39 for the Republic of Korea). During 1980-
87. by which time strllctural reforms were well entrenched, the rate of growth of Chile's 
manufactured exports was 3.3 per cent per annum, compared to 15 per cent for the 
Republic of Korea and 13 per cent for Taiw'4.n Province of China. 

While Chile's export performance shows some dynamism. despite two decades of 
stringent neoclassical policies to 'free up" comparative advantage from the shackles of 
government intervention, it is a pale shadow of the performance of the Asian NIEs. Chile 
did not lack the human resources for the development of its exports, the factor most 
clo~ely i ~ :ntifiec! by the World Bank with the East Asian success. It had one of the best 
educational systems in Latin America, with a substantial skill base in engineering and 
technology. It had a long history of industrial experience and entrepreneurship. However. 
because of the unselective nature of i~ protection, it did not manage to build up 
competitive capabilities that could take on world market competitior.. The rapid 
liberalization led to massive deindustrialization, with about half of employment in 
manufacturing disappearing within a short period. 

According to neoclassical prescriptions, this was not undesirable. Inefficient activities 
should die out. and the remaining industrial sectot should then expand exports 
dynamically in re!!ponse to the export oriented trade regime: after all, this was supposed 
to be the lesson of East Al\ia. The data suggest that this did not happer. The growth of 
manufactured exports was relatively slow and its range was fairly confined. Unlike the 
East Asian NIEs, whose export dynamism was based on diversification in non-resourr,e 
based activities, and encompassed increasingly skill and technology intensive activities, 

17/ Dara from World Development Reports, variouli. 
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Chile's was based on natural resources (predominantly agricultural-resource based 
products). Because of this, it actually diminished in skill and technology content over 
time: the share of high wage products in total manufactured exports (an indicator of sk.ill­
intensity) fell over the period 1966-86, as did the share of products intensive in the use 
of technical and engineering manpower (an index of technological intensity).18

/ In 
Taiwan Province of China and the Republic of Korea, by contr~t. these shares rose 
sharply. 

This is not to say that there was no dynamism in Chilean exports. Agro-based activities 
were the main source of export expansion; here new products and new processing 
technologies were introduced for the export market. The capability approach suggests 
that there must have been a base for technological development in these activities. This 
is the case: this sector did benefit from selective government support, for biotechnology 
and agriculture-related research. Moreover, Chile h:id a traditionally strong agricultural 
sector (aided by the "dovetailing" oi its seasons into those of North America) and a good 
base of skills and education in these activities. These provided the protection and 
stimulus needed to undertake the nec~ssary technological effort. 

By the same token, the inability of Chile to "do a Taiwan Province of China", despite its 
human resource base for industrialization and getting its macroeconomy and prices 
'right' in neoclassical terms, may also be explained by the capability approach. Chile 
was a relatively high wage economy that could not expand exports of simple labour­
intensive products. The absence of interventions to promote learning in more difficult, 
higher value-added activities meant, however, that the upgrading of its comparative 
advantage was confined to activities where there was an established or predictable cost 
advantage. The pace of such upgrading was far slower, and its spread more limited, than 
in East Asia. Thus, the creation of new industrial cc;mparative advantages in Chile under 
relatively non-interventioojst conditions was severely constrained. It could not overcome 
the inherent market failures in technological capability building in complex ;ndustrial 
activities. 

Ghana: The experience of Ghana is probably the most useful in the Sub-Saharan region 
for analysing the effects of SAPs, since it ha.~ the longest history of consistent adjustment 
(though other countries, like Kenya, have had earlier adjustment programmes which were 
not fully implemented). In the World Bank•s assessme:tt Ghana is now the most 
advanced country in Africa terms of reaching low tariff-ryased protection and free 
trade.19

/ It started its policy reform with an Economic Recovery Programme in 1983. 
The first World Bank structural adjustment programme started in J 986, and was followed 
by two others until 1991. It was over these SAPs that the process of liberalization and 
market orientation was launched. By the start of the present decade Ghana had a 
relatively stable and liberal ,::conomy in place, and was often referred to as a model of 
successful adjustment in Africa. 

18/ For a full analysis oi Chile's export performance, ~ce Pietrobclli (1994). 

I?/ World Bank, Adjustment in Africa, p. 67. 



Ghana's accomplishments in terms of liberalization are impressive. It undertook a 
massive devaluation in the exchange rate, from 2.75 cedis to the dollar in 1982 to 920 
cedis to the dollar in early 1994. It removed quantitative restrictions on imports and 
lowered tariffs to a relatively uniform 10-25 per cent range (only some luxury products 
are at the high end of this range). It reduced corporate taxes to 35 per cent and capital 
gains tax to 5 per cent and removed price controls and subsidies. It abolished credit 
ceilings and guidelines, privatized state owned enterprises and revised the investment 
code to attract foreign investors. It ~ave strong incentives for exporters and invited 
private investment in infrastructure.20 

There was a substantial increase in net inflows from foreign sources (mostly in the form 
of aid), from $196 million in 1985 to an average of $878 million per annum over 1989-
92. 21/ This massive injection of aid resources, one of the highest in the world, allowed 
the economy to finance imports and to revive domestic demand. Initially the 
manufacturing growth did fairly well. The average growth rate, which was negative in the 
first half of the 1980s, rose to 4.5 per cent per annum over 1987-91. This is what prompts 
the World Bank to argue that adjustment was beneficial to Ghanaian industry, and that 
it has been sufficient to launch it on a long-term growth path. 

However, averages can be highly misleading. Manufacturing value-added did rise rapidly 
after 1983, when imported inputs were made available to existing industries that were 
suffering substantial excess capacity, but there was no direct import competition to final 
products. The rate of growth was 12.9 per cent in 1984, 24.3 per cent m 1985, 11.0 per 
cent in 1986, and 10.0 per cent in 1987. However, as liberalization spread to other 
imports and excess capacity was used up, the exposure to world competition led to a 
steady deceleration of industrial growth. Thus, the rate of growth of MVA fell to 5.1 per 
cent in 1988, 5.6 per cent in 1989, 1.1 per cent in 1990, 2.6 per cent in 1991and1.1 per 
cent in 1992 (see chart below). This does not suggest that Ghanaian manufacturing 
responded well to liberalization. Emfiloyment in manufacturing fell from a peak of 
78,700 in 1937 to 28,000 in 1993.2 I There was a rise in the number of sm:tll 
enterprises, but this was primarily in low-productivity activities aimed at very local 
markets. Foreign investment did not increase after the adjustment, and most of it 
concentrated in primary activities rather than in manufacturing. Domestic private 
investment did not pick up sufficiently to dynamize manufacturing growth. 

As far as exports of manufactures are concerned, the expectation was that they wou:d 
grow and diversify rapidly under the new incentive regime. However, while manufactured 
exports have grown since 1986, the values are extremely small, coming to a total of $14.7 
million in 1991. The growth has come mainly from wood and aluminium products, both 
long-P~'11hfb;lzed export sectors, and from firms established in export markets, rather than 

20/ African Development Bank, African Dci•elopment Repoff !994, pp. 57-62. 

21/ Ibid. Table 27. 

22/ African Devefopment Repoff 1994, p. 61. 
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from new products or producers. n; There is relatively !ittle sign of a broad-based 
response on the part of Ghanaian manufacturing enterprises. particularly in its main 
potential area of comparative advantage. cheap labour. Labour-intensive exports like 
garments. footwear, toys or other light consumer goods and metal products, that led the 
initial export thrust of the Asian NIEs, are conspicuous by their absence. 

2 3 4 5 6 7 8 9 

At the same time, large swathes of the manufacturing sector have been devastated by 
import competition. It is obvious that the long period of import-substituting 
industrialization, with the lead taken by state-owned enterprises, left a legacy of 
inefficiency and technological backwardness. It may also have left some technological 
capabilities, but not at the level that rapid liberalization could stimulate them to reach 
world levels. The adverse impact of liberalization has therefore been strongest in the 
more modern, large-scale part of the industrial sector, which had the most com9lex 
technologies and so suffered most from the iack of technological capabilities. Industrial 
survivors and new entrants are bas£cally in activities that have •natural• protection from 
imports: very small-scale enterprises, making low-income or localized products, and 
larger enterprises protected by high transport costs or based on processing of local raw 
materials. 

231 The values of the main non-traditional manufactured export5 in 1Q9J were: aluminium $5.5 m., woorl 
products $6.2 m. (of which furniture accounted for $3.6 m. and other wood product!; for $2.6 m.), 
canned foods S0.3 m., tobacco S0.4 m., soaps S0.6 m., machetes and iron rods S0.8 m., and other!\ 
SU m. 



Rapid exposure to market forces in these conditions may thus be retarding the 
development of Ghana's comparative advantage. The rapid pace of exposure to world 
competition is killing off not just inherently uneconomic activities but also some that 
could be the basis of new labour-intensive manufactured exports. The lack of policies to 
upgrade skills, technical information and technological support is exacerbating market 
failures in inputs that are essential for developing competitive capabilities. Ghana's 
comparative advantage is likely. in this policy framework, to evolve very slowly unless 
there is a rapid inflow of foreign manufacturing investments. However. the lack of 
industri?.l capabilities itself means that foreign. investors are not attracted to set up 
facilities that are immediately exposed to direct import competition. 

IV. INTERVENTIONS IN TIIE CONTEXT OF POLICY REFORM 

The capabilities approach provides a much deeper and more realistic insight into the 
determinants of industrial competitiveness than simple approaches that assume the 
efficiency of markets. It also suggests that the process of policy reform that most 
developing countries are engaged in, and which is clearly necessary in order to meet the 
challenges of the world market and emerging technologies, has to be carefully crafted 
and must preserve a large role for the government. This section considers some of the 
major elements of new policies that the previous analysis suggests. 

Industrial policy reform must be in the direction of conformance to market forces, but 
the failures that exist in many markets mean that re1orm cannot consist simply of a 
wholesale withdrawal of governments from markets and resource allocation. The best 
way to approach industrial strategy may be to gear it directly to enhancing industrial 
competitiveness, i.e. improving the ability of exporters and impo;-t substituting industries 
to compete in world markets. Given that resources and skills in the government and the 
economy at large are very limited, i· is best to adopt a targeted approach where 
governments can get maximum "bang for the buck• in terms of policy respor.se. 

In general terms, such strategy involves following steps: 

Trace the competitive evolution of its industrial sector, 
Identify potential existing industry 'cluster5t · that can be promoted with the 
limited resources available, 
Select new areas of competitiveness that need to be developed to diversify its 
position in world markets, 
Devise appropriate policies to improve their competitiveness, 
Strengthen the information, administrative and human resources needed to 
undertake such policies, including organizational reforms to the government 
apparatus. 

CompPtitiveness analysis is now increasingly used in many industrializing countries. While 
it has several variants, it essentially consists of analysing the trade and growth 
performance of industries, relating this to evidence on technological efficiency at the 



industrial and firm level. and identifying the most imponant support measures that need 
to be undenaken to raise efficiency and performance. 

Incentive Systems; The most imponant aspect of the reforms to the incentive structure 
for industry is the liberalization of the trade regime. The recommendation of the new 
•rules of the game• is to undenake a sweeping and rapid liberalization of imJY.>rts. so 
that within a period of three to five years the industrial 5'!ctor is exposed to impon 
competition with moderate and uniform tariffs of around 10 percent. leaving no room 
for funher protection at the end to encourage industrial diversification. This is at 
variance with the pattern of structural adjustment undenaken by most of the successful 
Asian NIEs. where liberalization was gradual, geared to the differing needs of different 
industries, and retained the scope fo ... promoting new infant industries at the end of the 
adjustment period. 

On analytical grounds also. a consideration of the technological development proces5 and 
the market failures that it faces favours the •Asian adjustment approach•. The 
restructuring needs of existing industries requires a gradualist and pro-active approach 
to liberalization rather than the sweeping and non-discriminatory approach usually 
recommended by neo-liberal economists. This is because not all industries that are 
presently uncompetitive are basically uncompetitive in the longer term if they are given 
the time and resources to develop new skills and master new technologies. There are 
cenainly some inherently uneconomic activities that deserve to be closed down 
immediately. and some, at the other end. that can be exposed immediately io 
international markets. In between lies the bulk of manufacturing industry. which has to 
undergo a process. varying in duration and content i.;y activity, of •relearning- and new 
capability acquisition, after which it can cope with impon competition and establish a 
position in export markets. These activities have a great deal already invested in them, 
and may have accumulated a substantial base of technical and other skills. If exrmsed 
suddenly to import competition without the time and supply-side support to cope, they 
can die and their physical and human investments dissipate. 

The process of economic liberalization should thus be a gradual and controlled process 
of opening up accompanied by a strategy of industrial restructuring and upgrading, rather 
than the rapid and sweeping exposure to international market forces. The strategy should 
be guided by a realistic assessment of the competitiveness potential of various activities, 
with a dear evaluation of which are viable in the medium term and which are better left 
to disappear in view of the time and costs involved. The strategy should developed after 
a close study of and in collaboration with the industrial sector, and should be pre­
announced so that enterprises have time to adjust. Once announced, moreover, 
governments should stick to the programme to ensure its credibility. They must not allow 
backsliding that allows inefficient performers to survive indefinitely. 

In the entire process of opening up the external sector, governmentli should retain 
powers to ;nfluence resource allocation, but in a clear and transparent manner. Unlike 
earlier strategies of impon-substitution where governments tended to offer protection 
with little discrimination and with no requirements of international competitiveness, this 
model of adjustment places strong pressures on industries to invest in building up new 
capabilities to face the import and export competition within a limited period. It is 
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designed to overcome market failures, not to ignore them. It involves close monitoring 
of the progress of liberalization, and it requires that the govemmenr is able to address 
the supply side needs of industries (see below) along with allowing a phased process of 
liberalization. After the adjustment process is complete, the government should retain 
the option to select and promote a few infant industries at a time to accelerate the 
process of upgrading the country•s comparative advantage. 

It cannot be too strongly empha.Sized that to recommend a more gradual strategy of 
liberaliLation is not to suggest that governments simply slow down the adjustment 
process. What is needed is not to delay the adjustment, but to actively prepare for it in the 
grace period provided. An important factor to take into account is that many 
governments may not at this :ime have the capabilities to mount effective selective 
interventions in support of industri=t.lization. The levels of intervention they exercise must 
therefore be tailored to their relatively limited capacities to monitor and implement 
selective industrial restructuring and promotion policies. At the same time, government 
capabilities can themselves be improved with training. better incentives and greater 
insulation from the political process. As noted above, the development of such 
capabilities must in fact be one of the intrinsic components of structural adjustment 
policy. 

On the other incentive measures, the liberalization of the industrial policy regime is 
important to remove artificial restraints to domestic competition and to remove common 
biases against the growth of small and medium sized enterprises. Specific measures are 
needed to promote linkages between large and small enterprises, which have been slow 
to take root in many countries and which are not addressed in adjustment programmes. 
One of the best ways to include the small enterprise sector in the mainstream of 
industrial life is to promote subcontracting and other supply linkages with large firms; 
these measures were assiduously promoted in East Asia and over time yielded 
considerable benefits. Box 3 illustrates with some examples from the Republic of Korea 
and Taiwan Province of China. 

Supply Side Measures: Of all the constraints to industrial development, the most common 
and often the most important is the lack of human, especially technical and manageria~ 
capital that industry has to work with. This is so well recognized now that it need not be 
belaboured here -what is surprising that the design of liberalization programmes hardly 
takes into account the need to build human resources to cope with international 
competition. The pace of liberalization is generally much faster than any economy is ahle 
to provide the new skills and capabilities that industry needs, yet, as noted, the opening 
up actually destroys many of the skills that have already been built up. The skills that 
deserve immediate attention are the provision of better and more training in specific 
industrial skills for the most important industry clusters that would form the dynamic 
edge of industrial growth. This need not wait for longer-term investments in education 
and vocational training, which are of course also necessary. 



Box 3. S.bcoab"adiag Prumolioe hi die Rrpablic of Kona aacl ia Taiwan Prorimtt of Claim 
T"'e Korean government mlliaUy placed the burden of industrial d.?velopment on the giant conglomerates \ti':e chaebof). but over 
time have ·eahzed the importance of a dynamic. flexible and elfcient SME sector thal can provide s;"19C1ahzed sub::onrractins 
services 10 the large firms_ Smee the early 1980s a number of laws were p.-?ssed to promote SMEs. leading to a percept.Ole rise 
in their share of economic actMty (i.1 1 g75-86 the share of SMEs in employment. sales and value added rose by a~ least 25 
percent). The system ot policy support was crucial to the reversal in their per1om.3nce: th1S coverec; SME start-up. productivity 
improvement. technology <!eve!opment and export promollon_ A host ot tax in::entive$ was provide-:! to firms participating m 
these programs. as well as finance at subsidized rates for using support services. credit ~arantees . government procurement 
and the setting up ot a specialized bank to finance SMEs_ A nurri>er of other instllutions we•~ set tJP to help SMEs ~such as the 
Small and Medium Industry Promotion Corporation to provide financial. technical and training assistance and the Industrial 
Development Bank to provide finance) and the govemmen: greatly increased Its own budget conlnbution to the program. though 
SMEs also had to pay a part ot the costs ot most ot the services provided to them. 
To promote subcontracting by the chaebol. the government enacted a law designating parts and Cof!l>OOents that had to be 
procured through SMEs and not made in -house: by 1987 abo:rt 1200 items were so designated. rnvc:lving 337 pnncipal firms 
and some 2200 subcontractors. mainly in the machinery. elec<ncal. electronic and ship-building frelds. By this time. 
subcontracting accounted for about 43% ot rnanufactunng output and

1
65-Tl% of the output values of the eiectrical. transport 

equipment and other machinery industries. Generous financial and fisca: support was provided to subcontracting SMEs. to 
support their op~rations and process and product development. In addition. subcontrac.ring SMEs were exempted from stamp 
tax and were granted tax deductror.s for a certain percentage of their investments in laboratory and 1'1spection equipment and for 
the whole of their expenses for technical consultancy. Subcontracting 1-romot1on councils were set up by industrial subsector and 
also within the Korea Federation of Small Business to help SMEs in the contrac!ual relationship. arbrtrate disputes and monitor 
contract implementation. The governmen, put pressures on the chaebolto establish vendor networks; such i;.ressures were 
extremely effective and resulted in a rapid expansion ot localization of components among subcontractors. 
There are three main reasons for lhe success of Korean policy of encouraging SMEs. The policy received support at the highest 
policy levels ir: Korea and was backed by considerable hnanc1al resources from the government budget. The supporting 
interventions were comprehensive and well-designed. Finally, the presence of a strong business group, the Korea Federation of 
Small Business, gave SMEs a powerful voice in the public domam and also provided a range of support sP.rvices. 
In Taiwan, the industrial structure, unlii<e Korea's, is domi:tated by SMEs. and programs to promote subcontracting have been 
of special significance :o the country's industrial development. There are around 700 thousand SMEs in T ai\·1an. accounting for 
70% of amployment. 55% of GNP and 62% of total manufactured exports. In 1981 the government sei up the Medium and Sma~ 
Business Administration to coordinate the efforts ot several support agancies that provided financial. management, accounting. 
technological and ma:-keting assistance to SMEs. Financial assistance was provided by tne Taiwan Medium Business Bank. the 
Bank of Taiwan, the Small and Medium Business Credil Guarantee Fund, and the Small Business Integrated Assistance Centre. 
Management and technology assistance was provided by the China Productivity Centre. lhe lndustnal Technology Research 
Institute (ITAi) and :l numbe1 of industrial technology centres (for metal industry. textiles. biotechnology. food. and information). 
Of these the best known is ITAi. which engages in generic R&D in a number of manufacturing industries and passes on its 
results to the private sector for commercial development The 
Jc.mt services Centre of the Ministry of Economic Affairs acts as a source of information on SME ass1Stance; the government 
covers 50-70 percent of consul1atron fees for management and technical consultancy services for SMEs. The Medium and 
Small Business Administration is setting up a fund tor SME promotion of NT $ 1 J b;!lion. 
iaiwan has a Centre-Satellite Factory Promotion Program of the Ministry of Economic Affairs is to organize and 'ntegrate 
smaller factories around a orincipal one. This program involved vendor assistance and productivity raising efforts. and a rational 
sharing of tasks between participating enterprises. By 1989 there were 60 netwcrks with 1. 186 satellite f ~ctories in operation. 
mainly in the electronics industry. 
The government has also adoptP.d several measures to promote backward linkage:: by foreign investors. In some cases. 
especially in the early years, 11 applied minimum content requirements in indus!~tes liKe motor veh:cles and consumer 
electronics. Over lime it moved to indirect measures to promote linkages. by giving incentives for principal firms to use local 
subcontractors and by improving the technological and business capabilities of SMF;s. The outward-oriented trade regime 
er.cou~age:l hrms to invest rn upgrading their capabilities. Tax incentives were give:i for R&D expenditures and skill levels were 
improved through sustained investments in educatron and training. The purchase of local equipment and e;itry into "1rnkage­
rntensrve" activ111es were encouraged by tax incentives. In essence. therefore. backward hnkages were created by upgrading the 
technological capab1ht1es of poterilraf subcontractors and by guiding market forces by careful interventions backed t>y 
considerable funding c1nd human resources. 



The stimulation of in-firm training is another key area of policy intervention which may 
be successful in the medium term. It requires the launching of concerted campaigns to 
inform firms, especially smaller ones. of the need for training to raise their competitive 
capabilities in the face of import competition. But informing and propaganda are not 
enough: firms have to shown how to train, how much and in what areas; they need 
teachers and guides; and they need financial support. Often training h:i.s to go together 
with the pro\ :sion of new equipment, better layout, improved process know-how and 
more modern product technology. All these may need specific policies addressing their 
informational. financial and other needs. The case of Singapore, perhaps the leader in 
the Third World in terms of upgrading and guiding training to industrial policy ends, is 
reviewed briefly in Box 4 below. 

The other important need of industrial upgrading is teclmologr. The rapid pace of 
technological change means that all enterprises have to be geared to coping with new 
products, processes, equipment and organizational systems. However, large parts of the 
industrial sector in most developing countries are not able even to cope efficiently with 
the technologies that they already have. The level of productive efficiency and quality 
tends to be low, and most firms do not, and do not know how to, undertake the training 
and technical effort needed to approach •best practice• levels of efficiency. Market 
failures are rife here: information is lacking, costs and returns are risky and 
unpredictable, there are massive externalities and institutional support is weak. 

Take the case of quality management. A very important development in the field of 
quality managemen! for export markets is the increasing use of the new ISO 9000 
standards. Many industrializing countries are investing large amounts of money and effort 
in introducing these extremely complex and demanding systems to their firms. While not 
mandatory for the export of non-food and medical products, the observance of the 
standards is an extremely effective way of improving quality consciousness, raising the 
image of the product and diffusing modem technoiogy. The system provides an objective 
set of rules and qualifications that must be possessed by firms if they are to approach 
world best practice levels of quality management. Yet it is costly to introduce ISO 9000 
systems. The quality audit itself is expensive (in the UK is costs over £50 thousand per 
firm); this has to be followed by a series of changes to the production process, quality 
control equipment and procedures and the training of personnt-1. Even large firms find 
the process daunting; SMEs generally regard it as beyond their means altogether. Yet 
it~ widespread introduction would greatly benefit the SME sector. 

There is clearly a ca~e for the government to subsidize and promote the spread of such 
quality standards. This would call for a concerted campaign that combined finance, 
publicity, technical assistance, training and equipment provision. 

This is simply one example of the need for strong promotional and support efforts by 
governments in upgrading technology. The same applies to extension services to industry: 
this requires a package of skills, information, equipment, training and finance, provided 
along with a change in the incentive regime and with considerable persuasion from the 
government (including giving preferences in, say, export facilities, government 
procurement and so on). Individual firms often lack the ability to undertake such efforts 
on their own, and the enormous amount of subsidies and effort inveMed in East Ai;ian 



countries in raising firm productivity shows Lhat the market failures involved are indeed 
enormous. This applies particularly to support for technology upgradi"g by SMEs. The 
Asian NIEs provided a range of support measures for their smaller enterprises. some of 
whit;h are highlighted in Box 3. It should be noted that even laissez faire Hong Kong had 
strong public support for its technical services for small and medium exporters. 

Box 4: Skill (:reation for Industry in Singapore 
Singapore has one of the best systems in the developing wocfd for educa:IOO and training for industnal needs. It has a high 
quality education system. which is tightly regulated and directed by the government to ensure its standards and relevance to 
eme1gmg technological needs. and rece:ves considerable ftnancial support from the state. 2' It was abie to transform its colonial 
elitist education system into one that was merit-based. vocationally oriented and demand driven The higher education system 
has three levels: the public universities at the top. four polytechnics in the middle and tniddle·level ;ob oriented traimng institutes 
at the bottom. lhese include centres set up by the government in collaboration with MNCs as well as a number of centres set up 
by statutory boards, professional bodies and private rnstolutions. 
As a result. Singapore is a regional leader in employee training programs held outside the firm. The Vocat10.,al & Industrial 
Tram;ng Board (VITB) established an integrated training mirastr~ture which has trained and certified eve; t t2,000 individuals. 
c.!>out 9% of the existing workforce, since its inception 111 t979. The VITB administers several programs. The Full-Time 
Institutional Training Program provides broad-based pre-employment skil!s training for school leavers. The Continuing SkiRs 
Training Program corrprise part-time skills courses and customized courses. Customized courses are ottered to workers based 
on requests from companies and are specificaDy tailored lo their needs. Continuing Educa:1on provides part-time classes to help 
working adults. 
VITB's Training and Industry Program otters apprenticeships to sch09I leavers and ex-national servicemen to .mde-rgo technical 
skiUs tr;Jining and. at the same tune, eam a wage. fhe program consists of both on-the·job and off-the-Job training. On-the-job 
training is carried out at the workplace where the apprentrce. working under the supervision of e.<perienced and quai1fied 
personnel. acquires skills needed for the job. Off-the-job !raining includes theoretical lessons conduc!ed at V!T!:t t•:>inin!_! 
institutes or industry/company training centres. i.inder the Industry-Based Training Program employers. with VITB mput, conduct I 
skills tra1mng courses matched to their specific needs. VITB also provides •esting and certification of its trainees and apprentices 
as well as trade tests for public candidates. The Board, in collaboration with industry, certifies service skills in reta;11ng. hea!th 
care. and travel services. 
In addition. Singapore has set up a number of training centres in advanced manufacturing skills for employees. These were 
established in collaboration with multinational companies. including Philips of Holland and Tata of India. to provide state of the 
art training in special technologies and equipment. The government subsid:Ses training provided by these centres. and regards 
these as a strong competitive edge in attracting high-tech foreign investmE:nts. 
Using various grant schemes. the National Productivity Board's Skills Development Fund (SDF) created 405.62t traininq places 
in FY90. The initial impact of th'! program was found mcstly in large firms, however, etfotts to make small firms a-.vare of the 
training course!; and to provide support for industry associations has increased the SDF's impact on smaller organizations. One 
particular program. the Training Voucher Scheme provides support to employers to augment training course fees. This Scheme 
enabled the SDF to reach more than 3,000 new companies in FY90, many of which had 50 or fewer employees. The Training 
Leave Scheme encourages companies to ser.d their employees for training du•ing office hours. This scheme prcvides 100% 
f;inding o: the training costs for approved programs. JP to a maximum of $20 per participant hour. In FY90. over 5,000 workers 
benefited from this Scheme. The success of the !;kills Development Fund is due in part to an strategy of increr:1er.tal 
implementahon. Initially, efforts focused on creating awareness among employers. wi.il ad hoc reimbursement of courses. The 
policy was then refined to target in·p!ant training. and reimbu:sement increased to 90o/o of costs as an additional incentive. 
Further modifications were made to encourage the development of corporate training programs by paying grants 1n advance of 
expenses. thus reducing interest costs to firms. More recently, the Fund has focused on smaller fir:ns and training quality. 

The promotion of formal R&D by industrial enterprises becomes important as the 
industrial structure grows more complex. not to 'innovate' at world frontiers but to 
adapt and a'isimilate new technologies and to create new products on the ha'iis of existing 
technologies. The mea'iures taken by the Republic of Korea to encourage indigenous 
technological activity have been noted earlier. Many other countries also have strong 
promotional mea'iures, including generous tax incentives for R&D. However, ver; often 
their efforts have been concentrated on large public research institutes that are generally 
divorced from production and contribute little to technological upgrading in industrial 
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enterprises. This is practically a universal problem. and most governments are moving 
towards reform. They are forcing their laboratories to establish closer links with industry 
and earn more of their keep from selling technologies and services. with some success. 
However. the real contribution of the public science and technology infrastructure can 
only be realized when enterprises themselves engage in meaningful R&D activity and so 
reach a meaningful division of laoour with the s&T infrastructure. Only then are they 
able to tap the potential offered by public laboratories and universities. with their 
advantage in basic research. In other words. a •demand puU- strategy of promoting 
technological activity is much more likely to succeed than a •supply push• strategy. 

The creation of a •technology culture• in the industrial sector is far from easy, and few 
industrializing countries have succeeded in doing it. The East Asian case suggests that 
its mainsprings lie in a combination of infant industry promotion. exposure to world 
markets. provision of skills. a supportive financial system and clear direction from the 
government (including the targeting of technologies) rather than in simple liberalization 
and a passive reliance on FDI inflows. Again. it is the careful blend of selective 
interventions of different types that is essential. 

This discussion of supply side factors is not complete. but this is not the venue to enter 
into more detailed analysis of all the measures that govemmt !lt'i can or should take to 
support industrial competitiveness. The main point has been that there is a positive and 
important role for the government. and that it will often be selective: the resources 
available for effective intervention are simply too scarce to spread over the entire 
industrial sector. Governments have to •pick winners• in order to have an impact on 
competitiveness. 

V. THE RISK OF GOVE1~NMENT FAILURE 

While it may be accepted in principle that interventions can be helpful to remedy market 
failures, many analysts argue that in practice most governments are unable to act 
(selectively) in the national interest.241 Some believe this on an empirical. case-by-case 
basis. but there is a strong ideological strain in economics and political economy that 
believes that governments arc intrinsically incapable of intervening in the national 
interest. While the risk of government failure is a real and important one, the East Asian 
e~erience suggests that there is a strongprima facie case that governments can intervene 
selectively and very effectively; thus, the neo-liberal ideological case is clearly not a 
generalizable one. It is worth looking at the more practical reascns for ... Jvernment 
failure. 

Several reac;ons are for failures of industrial policy: governments cannot have enough 
information to select better than the market; they do not have the skills to design and 
implement deta.iled interventions; they are inflexible and unable to change course when 
mistakes become apparent; they tend to represent sectional rather than national 
interests; and they are venal or corruptible. These reasons have some validity. There are 

24/ For rcvicwi; i;cc Chang (1994), Sbapiro and Taylor (1990), S1rce1cn (1993). 
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clearly circumstances in which particular governments cannot undenake selective 
industrial policies. However, these are not absolute given that rule out selectivity 
altogether. 

Let us briefly consider the arguments in tum: 

Lack of information: Most developing country governments lack the information to make 
selective decisions. However, difficulties in •picking winners• can be exaggerated. 
Industrial latecomers have much more information (on market and factor conditions. 
technological requirements, skill and organizational needs) than countries at the frontiers 
of innovation. where the risk of selectivity is much greater. It is easier for the former to 
follow countries further up the industrialization scale: the way that the Republic of Korea 
'followed" Japan is a case in point. Moreover, industrial policy does not involve picking 
winners so much as creating them. There are a number of viable options facing late 
industrializers, any of which could be made to work if the right skills, technologies. 
institutions and incentives are mustered. What is necessary is to be 'right" in a broad 
range, and to mount a systematic and coherent strategy. Finally, where information is 
lacking, there is cenainly a need for governments to collect it. from other countries, from 
domestic sources and by close interaction with the industrial sector. One of the most 
imponant lessons of the Asian NIEs, well analysed by the Miracle study, is that 
interventions were not conducted by bureaucrats acting on grand plans based on abstract 
planning models or grandiose schemes of national aggrandizement. but in close 
consultation with the private sector. This provided information on trends and conditions 
that the government could not have accessed otherwise. Note also that they exe·:cised 
different levels of selectivity - the Republic of Korea was much more detailed and 
pervasive than Taiwan Province of China. and cal!ed for more detailed information. 
Lower levels of selectivity are less information intensive, and also involve lower risks. 

Skills: Many administrations certainly do not at present have the economic or technical 
skills to design and mount selective interventions. Perhaps more important. they are 
often given multiple, unclear or conflicting objectives which make it difficult for any 
administration to design and monitor industrial policies. These can be remedied, albeit 
slowly, by increasing the education and training base of the economy and by having 
clearer economic objectives (the point about levels of selectivity also applies here). The 
Asian NIEs had the clear objective of increasing exports and gaining international 
competitiveness. This enabled them to design policies and to deploy their skills much 
more effectively. 

Inflexibility: Many interventions tum out to be costly not so much because they are poorly 
designed (private business makes huge mistakes all the time) but because changing 
course is difficult and there is no official accountability for the outcome. Clearly all 
interventions have to be designed flexibly and monitored constantly so that mistakes can 
be rectified as they become apparent. There are precedents in the private corporate 
sector on how this can be done, but perhaps the most effective check is to impose 
performance requirements (e.g. export growth) and to make officials more directly 
accountable. Export orientation was itself the best guarantee of flexibility in policy 
making in the NIEs (Moreira. 1994). If the intervention is kept at fairly general levels, 
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the 'tie in· to particular choices is also correspondingly lower and the task of changing 
direction easier. 

Sectional interest: 1Sectionalization· of decision making is a danger in most governments. 
This affects functional as well as selective interventions. of course. but the dangers may 
be greater for the latter. It can only be offset by clear leadership. the setting up of 
appropriate institutions and internal checks on the allocation of favours - that this can 
be done is amply illustrated by the Asian experience. 

Conuption: There are several levels to this problem: the higher the level the more 
difficult it is to solv~. At lower levels of government. changes in monito:ing. employment 
conditions. salaries and incentives may help reduce rampant corruption. At the top levels. 
no one is able to impose sanctions on wrong-doers. Again. such venality can distort the 
most liberal regime. not just interventionist ones. The solutions. if any. lie in larger 
political and social processes that are beyond the purview of this analysis. but certainly 
a corrupt government should not be entrusted to undertake detailed industrial policy. 

It does not appear. therefore. that the objections amount to a universal and permanent 
case against selectivity. The question is more of degree than of kind. There are some 
levels of selective intervention that most governments can undertake, and there are some 
governments that cannot for the time being be entrusted with any - but these 4!Te 
governments that are unlikely to carry through even the market friendly interventions 
that all development requires. 

Some new political economists hold that there are no circumstances in which any 
government can be trusted to act impartially in the national interest and do it effectively. 
This il' biased and ideological - it is not supported by the evidence of East Asia, and it 
is not clear that it would hold up to historical evidence in the West. Governments are 
fallible (just as markets are), but they can be improved. Government structures can be 
reformed, skills created, impartiality increased. It is only corruption and venality that 
perhaps i:, difficult to remove by an act of will, but then corrupt governments e~st in 
liberal economies and free markets do not remove rent seeking. 

There are degrees of industrial poiicy, with different levels and detail of selectivity in 
intervention. The need for industrial policy can also ch4nge with the development of 
markets; as economies develop and markets grow more competent and sophisticated, the 
need for in!ervention diminishes. What is important to remember is that not intervening 
has its own costs. Market failuies can stunt industrialization if all governments to is •get 
prices right•, and wait for markets to do the rest. Even market friendly interventions 
combined with liberal policies can narrow and constrict industrial development, as the 
case of Chile showed. The lesson of the larger NIEs is precisely that these constraints 
of the market can be relaxed, and the industrialii.a!ion process greatly compressed and 
dynamized, by appropriate interventions. Countries need not be satisfied with the 
market-given pace and conte:it of industrial development, but use the market to enlarge 
their opportunities. 

Is the East Asian case replicable? Not perhaps in all its ramifications: no other country 
can "be a Republic of Korea• in the details of strategy. But then the Republic of Korea 



was not a Japan. and Taiwan Province of China was not a Republic of Korea. There 
were sufficient similarities in their approach to identifying and remedying m2rket failures 
that offer generic lessons for the rest of the developing world. Tnese lessons are not only 
economic; they also concern the design. administration. financing and staffing of 
interventions. This is where the World Bank·s Miracle study is particularly good, though 
after discussing the ways in which interventions were designed, 'contests• set U? and 
neutrality promoted. it concludes that these were unique to the East Asians. 

This seems mistaken. if not patronizing and offensive to other governments. Different 
economic, institutional and polirica! conditions certainly dictate different strategies. but 
they do not rule out strategies altogether. 
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