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1. Introduction

The present climate for indudtrid policy is hogtile. The ‘rules of the game s&t by the Bretton Woods
ingtitutions, WTO and mgjor donors, are set againg most forms of government intervention to
promote industry. In the near future, governments will have dmost none of the instruments of policy
used through history to promote industria development. Y et, targeted interventions in trade, industry
and supporting inditutions have played a criticd role in industridisation through history. All mgor
industriaised countries used extended protection and other selective measures to promote industry,
and to deveop the indtitutions needed to support industrid and technologicd activity. The benefits of
protection have been long debated (Reinert, 1995, and VVernon, 1989); that of other interventions
have been rdatively neglected. This neglect continues today, to the detriment of the andysis of
indudtrid policy.

The new consensus seems to bethat all selective industrial policy is economicaly undesirable and
harmful. While there has been some swing back from the extreme neoliberd position of the early
1990s, which denied any role for the government beyond providing essentia public goods and
security, maingream economics grictly confines the role of governments. In the terminology
developed by the World Bank (1993), thisroleisa‘market friendly’ one of improving deficient
factor markets. There is no legitimate government role in “ sdectivity’, dtering the market-driven
alocation of resources between productive activities (Lall, 1996, Soludo, 1998, Westphal, 1998).
However, economic theory judtifies selectivity where market failures affect some activities more than
others, and restoring equilibrium cals for more intervention in specific activities. Thereis such acase
in promoting industries and technologies once we relax certain Smplifying assumptions on how
information (and within this, industria technology) is created, exchanged, absorbed and used. In
practice, the experience of the most successful developing countries today — the East Asan Tigers—
showsthat sdective industrid policy can work, economicaly and politicaly.

The purpose hereisto clarify the case for industria policy in economic terms, to show that
indugtrid policy was actually implemented by developing country governments, and to consider
their relevance for Africa. | fully accept that the remova of many exigting palicies (including
‘classc’ import-subgtitution Strategies and interventions that give rise to rent seeking) is necessary
for development, and that a substantial dose of liberdisation is a precondition for industrial success. |
als0 accept that the progress of technology and globalisation over the past three decades limits the
exercise of industrid policy today. However, | argue that thereis till consderable scope for
legitimate indugtrid policy, much greater than the new rule of the game dlow. In fact, the very pace
of technica change today, and the intensification of competitive pressuresin liberdised trade
regimes, makes it more important than before to mount indudtrid policy. Africa, suffering massive
and widespread deindudtrialisation, needs supportive policies that go well beyond the neolibera
consensus. To mount such policies, it is necessary to raise government capabilities: this becomes a
critica part of the new indudtrid policy.

2. Basic Concepts

The economic argument for intervention rests on the presence of market failure. If markets worked
perfectly, they would (by assumption) achieve ‘optimd’ resource dlocation and there would be no
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economic ground for intervention. If, on the other hand, markets were missing or functioned badly,
intervention to restore optimaity would be justified. This argument derives from static models of
perfect competition, in which ‘fallures are defined by departures from Pareto optimdity with its host
of amplifying and rigorous conditions. Textbook versons of market failure are imperfect
compstition, public goods and externalities. These are rdatively restricted cases of failure that can, a
least in theory, be corrected by governments —they do not serioudy affect the theoretica case for
perfect markets. However, as economists like Stiglitz (1994, 1996) point out, falluresin information
markets are much more widespread and diffuse and do threaten the theoretical case. When such
‘diffuse’ and pervasive market failures are present, it does not even make sense to think of
conventiona market failures, where it is possible to return to an equilibrium state with perfect
information, certainty, lack of externdities and scale economies and full property rights. How then
can the concept of market failure be used to analyse the need for policy?

Theindudtrid policy literature draws a distinction between ‘functiond’ interventions, that are not
directed as specific activities, and ‘ sdective’ interventions, that are (Pack and Westphal, 1986, Ldl,
1996). The maingream position today, as noted, is that functiond interventions may be justified but
selective ones never are. It defines the former as market friendly and the latter as (undesirable)
indugtrid policy. The case rests on two, mutudly reinforcing, arguments. The fird is economic, that
governments cannot improve on the information processing capabilities of even imperfect marketsto
mount selective palicies, though they can mount functiond ones. The second is politica, that
governments are inherently corruptible and can never be trusted with selectivity. The argument is
tendentious and biased. Both functional and selective interventions are ‘industrial policy’, ance
both try to improve upon free market outcomes. Whether or not governments can improve upon
free markets depends on the circumstances and stage of development: a priori generdisations are
impossible. Smilarly, whether or not governments can handle sdlectively efficiently is a context
specific issue: politica preconceptions should not be introduced to pass sweeping judgements.

While the digtinction between functiona and sdective interventions appears to be useful at first sght,
it isimpossble to goply in practice. Firet, there are many possible levels of sdectivity, ranging from
supporting the whole of manufacturing, to supporting awide range of related activities (e.g. metd
working), to supporting particular activities (machine tools) and particular technologies (computer
numerically controlled tools) and specific vintages of technology or firms. Second, the line between
sdective and functiond interventionsis very difficult to draw. The same policy can be functiond or
selective, depending on itsintention, specificity and context. For ingtance, strengthening vocationa
traning may be functiond in one case, and sdective in another (if training for, say, ship-building or
CNC machine-tool operations were being targeted).

Egtablishing that markets can fall is not difficult. However, this does not automaticaly establish the
case for intervention. Since mogt interventions have their own costs and risks, it hasto be
established that the benefits outwel gh these costs The outcome depends upon the extent and cost
of the market failures in question, the ability of marketsto develop solutions, and the ability of
governments to design and implement the necessary interventions. The design of certain interventions
cdlsfor information and monitoring, while their efficient implementation requires autonomy, skillsand
impartidity. Many of these conditions are not met in developing countries. Thus, the cost of
“government falures’ has to weighed againgt the cost of market failures.
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3. The Need for Indugtrial Policy
3.1 The Micro Foundations

The neoclassical case againgt government interventions rests on strong assumptions about market
efficiency, in turn based upon a particular conceptudisation of technology at the enterprise level.
It assumes that technology is fredy available from aknown ‘shdf’ on which there isfull information.
Firms optimise by choosing from this shelf according to their factor and product prices. Any
intervention is necessarily distorting to resource alocation. The sdected technology is absorbed
costlesdy and risklesdy by the enterprise and used at efficient (‘best practice’) levels. Thereisno
need for intervention to support the process. the underlying assumptions ensure that any observed
indugtrid inefficiency is due to government interventions. The remova of such interventions then
becomes the necessary and sufficient condition for restoring efficiency.

If thereisany lag in efficiency it can, a mogt, only be for abrief period in which scae economies are
fully realised or cogsfdl in an automatic ‘learning by doing’ process. However, these lags are
predictable (scae economies are given by technica design parameters, while the learning curveis
known) and asmple function of the quantity of output. Again, thereis no need for intervention
because firms can anticipate the process and raise money in efficient capital markets to finance the
learning process. If capitd markets fail, the correct solution isto improve their functioning rather than
to intervene sdectively to support particular activities. Thus, capita market failures and scae
economies do not provide grounds for selective intervention in resource dlocation. A second-best
case for sdlectivity exigts only when these failures cannot be remedied readily, and protection or
subsidies are used as intermediate solutions.

An dternative to the neoclassical gpproach isthe ‘technological capability’ approach. This draws
upon the evolutionary gpproach of Nelson and Winter (1982), and locates learning in markets prone
to imperfections, satisficing behaviour and widespread failures. Its policy conclusions are based in
deficient markets; it isexplicitly behavioural and institutional, opening up the ‘black box’ of firms
and markets (for an gpplication to technology policy making, see Ldl and Teubal, 1998). It insertsa
layer of behaviourd analyss between investment and performance. A distinction is made between
capacity (physica ingalled capacity) and capability (the ability to use that capacity efficiently).

Technologicd capabilities are then the skills — technica, managerid or organisationa —firms need
to utilise efficiently the hardware (equipment) and software (information) of technology. Capabilities
are firm-specific, indtitutional knowledge made up of individud skills and experience accumulated
over time. Moreover, capahilities are not linearly added, but contain a synergistic element arisng
from the interaction between individuas and firms. Technologica effort is not the same as
‘innovation’, the normal connatation of technologica change in economics. In fact, most
technologica effort does not take place at the frontier of technology at dl. It covers a much broader
range of effort that every enterprise must undertake to access, implement, absorb and build upon the
knowledge required in production. Thisis true as long as the technology is new to the enterprise or
country buying it, whether or not it is new or mature e sewhere. Technology cannot simply be
transferred to a developing country like a physical product: its effective implantation hasto

! For arepresentative sample see Bell and Pavitt (1993), Dahlman et al. (1987), Enos (1992), Lall (1996, 1992) and Pack
(1992).
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include important eements of capability building: smply providing equipment and operating
indructions, patents, designs or blueprints does not ensure that the technology will be effectively
utilised. There are strong tacit dements in the technology that require effort and entail uncertainty.

In the evolutionary approach, as aresult, thereis no predictable learning curve down which al firms
travel. Much depends on the efficacy with which markets or institutions function, uncertainty
is coped with, externalities tapped, and coordination achieved. If the learning period, cods,
uncertainties and leskages are very high, coordination with other firmsin the supply chain
exceptiondly difficult, or information, labor and capitd markets particularly unrespongve, * difficult’
knowledge may not be absorbed — even where it would be efficient to do so. The capability
approach does not suggest that no industry will take root in free markets. Where there is amodicum
of skills, infrastructure and chegp labour, smple [abour-intensve activities will start. However,
upgrading into more complex and demanding technologies may be limited in the absence of
interventions to overcome learning costs. Such interventions cannot be functional — since
technologies differ in their learning needs, they have to be selective

The protection of infant industries is one, and higtoricaly the most popular and effective, means of
selective intervention. However, protection can be a dangerous tool. Apart from the cost it imposes
on consumers, it dilutes the incentive to invest in capability development, the very processit is meant
to fodter. Firms are very sendtive to competitive pressures in deciding to invest in capabilities, and
the protection offered in typica import-substituting regimes tended to detract from costly and lengthy
investments in comptitive skills and knowledge. There may be many solutions: offer limited
protection; impose performance requirements, or enforce early entry into export markets while
maintaining domestic protection. The last has the added advantage thet it taps the information
externdities of export activity, and was the one used by the larger Asan NIEs.

It isimportant to digtinguish the owner ship of enterprises. Market failures are particularly binding for
local enterprises, particularly smaller ones. Foreign investors tend to face fewer falures. Their
raison d' ére istheinterndisation of intermediate markets (for capitd, skills and technology). Thisis
why MNCs may be an effective means of launching industridisation (as long as complementary
factors exist). Their Sgnificance is greatest where technologies are changing rapidly, production is
tightly linked across nations, and market accessis difficult for new entrants. However, the
advantages offered by FDI does not mean that the best way to develop is to adopt passive “ open
door” policies that leave matters entirely to free markets. There can be two important types of
market failuresin the foreign investment process.

4. Lessonsfrom East Asia
4.1 Background

Let us sart with abrief historica sketch of the growth of competitive industry in East Asa, focusing
on the leading Tiger economies. These were firgt countries to launch on export-oriented
manufacturing, the Asan Tigers, adopted outward looking paliciesin the early 1960s (Hong Kong
was aways free trade) and led the first wave of LT assembly exports: garments, textiles, toys,
footwear and the like. Over the 1970s and 80s, they upgraded their export structuresin different
ways and moved into more complex products. In Hong Kong, once the leader in the developing
world in manufactured exports, there was qudity improvement in the same products, but its laissez
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faire policiesled to relatively little structurd degpening. As aresult, with risng wages, most
manufacturing shifted to lower wage countries, and industria and export growth stagnated or turned
negative. The export sructure remained at low technology levels, the lowest among the Tigers.

In Singapore, by contrast, there was considerable deegpening, dlowing it to combine risng wages
(nearly 20% higher than in Hong Kong) with continued output and export growth. Singapore moved
rapidly from LT to petrochemicals and then producer dectronics and equipment, S multaneousy
rasng itstechnologica levels from smple assembly to high-end manufacturing, design and
development. The process was dominated by MNCs, which provided state-of-the-art technologies
and access to ther globa networks. This gave Singapore the most hi-tech export structurein the
developing world, though its research base remained relatively smal and the sources of innovation
remained oversess. The degpening was driven by strong industrid policy, using FDI targeting aong
with sdective investments in skills, technology and infrastructure, al directed at meeting the specific
needs of the sponsored activities (Lall, 1996).

In Koreaand Taiwan, MNCs played amuch smaler role: domestic firms led the degpening and
upgrading. Their governments used infant industry protection (offsetting its harmful effects by strong
export incentives), credit allocation and subsidies, FDI redtrictions, and skills and technology
support, to induce them to enter difficult activities, raise loca content and take on advanced
technological functions. Kored s interventions were very pervasive and detailed, and involved
fostering the chaebol, the conglomerates that spearheaded its heavy industry and high technology
drive, learned the most advanced technologies, and became mgor multinationasin their own right
(below). Tawan intervened less directly in the industrid structure, though it used public enterprises
to enter severa heavy indudtries. It supported its small and medium enterprise dominated structure
with an array of technology, training, finance and export marketing policies and ingtitutions (Wade,
1990, Lall, 1996).

Asaresault, Korea and Taiwan have the greatest technological depth in the devel oping world,
and their exports embody the most intense learning. This has been supported by the massive
invesmentsin R&D and technicd sKills, described at greater length below.

4.2 Learning among the Leaders
4.2.1 Introduction

The mature Asan Tigers had many common eementsin their industria development. According to
the World Bank (1993), they had sound macroeconomic management, agood initid base of human
capital and strong export-orientation. They provided stable and predictable incentive frameworks
for investment. They had high rates of saving and investment — some of the highest in recent history
— which financed investments in the hardware and software of learning. They invested in
adminigtrative and indtitutiond capitd, both necessary to making markets work better and to
mounting effective policies. Their governments had close and continuous dia ogue with the private
sector, and the granting of privileges was closaly monitored and made to depend on export
performance. They used ‘contests' to monitor performance and to ensure that favours were
returned, unlike other countries where privileges were generdly granted to industry with no
monitoring or performance requirement. Findly, they benefited from their location, being near Japan
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and what became the world' s most dynamic region. They interacted with, and learned from, each
other. They gained from the spillovers of afavourable investment image.

What was ignored by neoclassica andysts was that these common elements went together with
striking differences in development ‘visons, which shaped crucid dements of their Srategies,

each involving different kinds and levels of intervention. It is difficult, in fact, to describe their policies
are ‘remedying market failures in the conventional sense. The Tigers were not trying to make
markets work better to achieve some static equilibrium. They were choosing between countless
potentia equilibria, and bending their resources to obtain the ones they had (more or less clearly)
selected. Though there were some generic problems they addressed in Smilar ways (improving the
technology infrastructure or providing basic education and training), they used various tools of policy
differently to pursue their different visons (Lal, 1996). Since they were dl successful (to a greater or
lesser extent), because of the coherence of their policies and good administrative capabilities, clearly
there are not only ‘many roads to heaven’ but aso many heavens. The tools were not that different
from those used in less successful economies — the secret lay in the combination of policiesand
the efficacy of ther implementation.

4.2.2 Different I ncentive Regimes

Korea had the strongest ambitions to develop adiverse, technologically advanced, nationally-owned
industria structure, and had to mount the most comprehensive set of interventionsto achieve this.
These included quantitative and tariff restrictions on imports, strong export subsdies and targeting,
subsidised and guided credit and the promotion of giant conglomerates (Westphal, 1990). FDI was
kept to the minimum, with foreign technology sought aggressively in dl non-equity forms. Koreawas
at the time the largest importer of capita goods in the developing world. The government, to ensure
better terms and deeper knowledge transfer, vetted other forms of technology import, such as
licenang, consultancy and turnkey contracts. It shagped industria development a a very detailed
leve, and with it the technologicd effort that was needed to compete in world markets, export
orientation disciplining both firms and bureaucrats. Entire sets of heavy industries were promoted
together to exploit linkages and externdities, with changes being made as events unfolded and some
activities proved unviable. Asits conglomerates grew in strength and spread, they were encouraged
to establish affiliates oversess, to increase market presence and seek new technologies.

Taiwan lacked the palitical economy to mount such detailed interventions. Nevertheless, it used
trade and crediit policies to guide the technologica upgrading of an economy dominated by smal and
medium sized enterprises. Public enterprises were used to enter areas where the private sector was
reluctant. Enterprises were encouraged into skill and technol ogy-intensive activities, with inputs from
seectively used FDI and a superlative extenson and technology support system (Dahiman and
Sananikone, 1990). The government guided and co-ordinated the import and absorption of
exceptiondly difficult new technologies. Taiwan did not achieve the extent of heavy indudtridization
of Korea, but retained a more flexible, less concentrated structure. The government encouraged
outward investment to relocate labor-intensive activities that were became uncompetitive over time,
Aswith Koreg, it had a series of comprehensve technology plans that guided the dlocation of
resourcesin this area; and, smilarly, it encouraged outward investment to seek chesper locations
and new markets and technology.



QEH Working Paper Series QEHWPHA8 Page 8

Sngapore, the smalest of the Tigers, started with aweak entrepreneurial base and decided to rely
heavily on FDI, which it targeted and guided to enter more complex activities and functions within a
free trade setting. Aswith Tawan, public enterprises were used to Spearhead particularly difficult
activities. It developed the perhaps the most efficient and honest system of adminigtration in the
region. Its FDI targeting worked not only because of this, but also because the government could
build up abase of technical and managerid skills geared specificaly to the indudtrid targetsit set
(Singapore reputedly has one of the most skilled and efficient work forces in the world). The result
was that it built up the most high-tech export structure in the region.

Hong Kong was closest to laissez faire amnong the Tigers. Itsindustrid development started with a
unique base: developed financid and trading services, excellent infrastructure, and a supply of
entrepreneurs, engineers and technicians. It provided chegp land to manufacturers, extenson and
information services to producers and exporters, and then let firms follow the dictates of the world
market with little interference. However, its neglect of technologica degpening left it with alight
indugtrid structure and low R& D capabilities, leading to massive deindudtridization and the
relocation of much of its manufacturing base to cheaper wage areas. This process did not reverse its
overdl growth, sinceits unique location and its developed services structure dlowed it to move into
other activities (very dependent on the mainland). However, Hong Kong has been the only Tiger to
suffer aconggent decline in manufacturing output; the share of manufacturing in GDP has fdlen from
27 percent at its peak to under 7 percent today.

4.2.3 Accessing Technology

Foreign knowledge is the primary input into the development of loca capabilities, and it isavailable
in many forms. Facilitating access to knowledge in dl itsformsis vitd to development palicy; as
noted, however, not dl forms of trandfer have equd effects on domestic learning. Foreign direct
investment (FDI) inflows are perhaps the most important form of access, but developing countries
used this channd to very different extents (Table 1). Othersinclude a variety of links with technology
suppliers, from the purchase of equipment to lengthy licensng and other arrangements. The Tigers
were open to internationd information flows and sought foreign knowledge, embodied and
disembodied, avidly. Nevertheless, each adopted a different gpproach to how it tapped this
knowledge, and how it combined it with differing srategies for promoting loca learning. Let us
recount the main strategies used.
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Table 1. Inward FDI flows as Per centage of Gross
Domestic I nvestment

1985-| 1991 | 1992 | 1993 | 1994 | 1995

90

WORLD 54 | 31 | 33 4.4 45 | 5.2
Regions

All 55 | 32 | 32 | 37 | 35 | 44
Developed
W. Europe| 89 | 53 | 53 5.8 51 | 6.7
N. 55 | 34 | 25 3.8 55 | 4.6
America
All 80 | 44 | 51 | 66 | 80 | 82
developing
N. Africa | 27 | 22 | 3.8 4.1 57 | 3.0
Other 92 | 73 | 64 82 | 125 | 13.2
Africa

L. Americal 11.3 | 7.8 8.1 7.2 10.3 | 11.0
W. Asa 1.2 1.7 15 2.2 1.0 | -0.6
S.&E. 9.7 3.8 4.7 75 8.3 9.0
Asa

C.& E 10 | 04 | 08 7.9 50 | 52
Europe

Sdected Developing Countries

H Kong 122 | 2.3 7.7 7.1 8.2 8.4
Singapore | 59.3 | 33.6 | 124 | 23.0 | 23.0 | 246
Korean 19 1.0 0.6 05 0.6 1.1

Rep.
Tawan 51| 31| 18 1.8 25 | 2.7
China 145| 33 | 7.8 7.1 82 | 84

Indonesa | 76 | 3.6 | 39 3.8 37 | 65
Mdaysa | 43.7 | 238 | 260 | 225 | 16.1 | 17.9
Thailand 102 | 49 | 48 34 23 | 29
Philippines| 136 | 6.0 | 2.1 96 | 105| 9.0
India 12 | 03 | 04 1.0 24 | 36
Pekistan 51 | 33 | 35 35 46 | 6.7
B'desh 03| 01| 01 04 0.3 .
SLanka | 69 | 24 | 54 7.5 53 | 20
Argentina | 13.0 | 151 | 255 | 31.0 | 48 | 117

Brazl 31 | 14 | 30 13 30 | 47
Chile 25| 73 | 1.2 69 | 14.0| 108
Mexico 169 | 85 | 64 6.0 | 143 ] 17.1
Egypt 31 | 28 | 53 64 | 148 | 7.2

Morocco 85 51 6.6 8.0 8.8 4.1
Tunisa 147 | 40 | 125 | 13.7 | 102 | 6.1
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Turkey 35 | 23 | 23 14 16 | 22
Cote -06 | 21 |-291| 107 | 33 | 15
dlvoire
Ghana 178 | 23 | 25 94 | 226 | 22.2
Kenya 1.3 1.2 | 05 0.2 03 | 1.7
Mauritius 45 | 24 | 1.7 1.6 1.9 1.9
Nigeria 349|198 | 26.3| 365 | 50.5| 50.0
Uganda 84 | 02| 06 | 101 | 126 | 211
Tanzania 33 | 03 11 20 | -04

Source: UNCTAD, World Investment
Report 1997.

Hong Kong: In linewith its laissez faire gpproach, the Hong Kong government did not influence
the extent or form of technology imports. Itsindustrid and manufactured export growth was sparked
off by an influx of seasoned textile and other entrepreneurs and technicians from Mainland China
Thisled to the growth of dynamic small and medium-szed exporters specidised in [abor-intengve
activities such astextiles, garments, toys and smple consumer dectronics, mainly aimed at world
markets. Given the initid endowment of skills and learning, they obtained the information and
technologies they needed in mainly externaised forms, primarily capital goods.

The economy’s colonid adminigration, itslong experience of entrepdt trade, and the strong
presence of expatriate-run trading, finance, property and other enterprises (the “Hongs’),
drengthened theinitid base of skills with an advanced physicd, adminigtrative, trading and financid
infrastructure for export activity.

Despite open door policiesto FDI, Hong Kong's manufacturing was dominated by indigenous firms.
MNCs went mainly into service activities, while those that entered manufacturing specidised in more
advanced technologies within the same broad |abor-intensive set of activitiesaslocd firms. The
government made no effort, at least until recently, to target high technology FDI or to induce
industrid degpening and technologica upgrading. Technologicd information needs were relaively
ample, and were fulfilled by scouting internationa suppliers of equipment (greatly helped by the
liberd trading environment and the Hongs), growing contacts with export markets, and some
government technology support indtitutions. The presence of foreign buyers was a vital source of
technologicd information and assstance. Over time there was sgnificant upgrading of equipment and
products within the low-technology activities that the colony started with, but there was reletively
little entry into complex and research intensve technologies that the other NIES were targeting.

Sngapore: Singapore has amuch smaler economy than Hong Kong's, but has degpened its
industria structure much more by ddiberate knowledge Strategies. It started, like Hong Kong, with a
drategic location and established entrepdt facilities but with a smaller base of trading and financid
activity. Despite a tradition of shipbuilding, Singapore had aweak entrepreneuria base and did not
have an influx of experienced businessmen and technologists from mainland China. Nor did it have
accessto alarge, poorer but culturaly smilar hinterland to which it could sl its services. After a
spell of import subgtitution, it switched to free trade and pursued growth through seeking and
targeting foreign direct investment, while railsng domestic resources by various measures. Moreover,
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it degpened itsindugtrid and export structure by using incentives to persuade MNCs to move from
labor to capital, skill and technology-intensive activities. Its knowledge policy was directed a
conscioudy acquiring, and subsequently upgrading, the most modern technologiesin highly
internaised forms.

To atract foreign investment and induce upgrading, Singapore invested heavily in education and
training and physica infragtructure. 1t developed an efficient, industridly oriented, higher education
gructure, dong with one of the best systems in the world for specidised worker training. Its policies
for attracting FDI were based on liberd entry and ownership conditions, easy access to expatriate
ills, very efficient and honest adminigtration, and generous incentives for the activities thet it was
seeking to promote. It set up the Economic Development Board (EDB) to co-ordinate policy, offer
incentives to guide foreign investors into targeted activities, acquire and create indudtria estatesto
attract multinationd corporation, and generaly to mastermind industrid policy. The public sector
played an important role in launching and promoting some activities chosen by the government,
acting as acadyst to private investment or entering areas that were too risky for it to enter. In
recent years the government has sought to increase linkages with locd enterprises by promoting
subcontracting and improving extension services.

Taiwan: Tawan started on import-substitution in the 1950s with a strong base of human capitd and
alarge population of SMIEs. Aswith Koreg, it switched to export orientation in the 1960s, but
retained protection and targeting to promote and guide industrid growth. It combined these with
interventions in technology transfer to support technology development by loca enterprises. It drew
upon the whole gamut of technology imports, but changed the baance and the policy regime over
time. In the 1950s, it sought to attract FDI, with no discrimination by origin, destination (only
services were redtricted for foreign entry) or degree of ownership. In the 1960s, FDI was sought in
[abor-intensve indudtries like textiles, garments and electronics assembly. In the 1970s, with rising
wages and a need to upgrade industry, the government targeted higher technology, discouraging
labor-intengve FDI and favouring it in automation, informatics and precison insruments. Targeting
was strengthened in the 1980s.

Thus, asthe industria sector developed and technologies degpened over time, FDI policy in Taiwan
became more discriminatory. The government exercised more detalled surveillance (often on a case-
by-case basis) to ensure that the technology was in line with changing nationa priorities. It targeted
emerging technologies, and placed dtrict conditions on investors to benefit the technology
development of domestic firms. Where domestic firms were strong, FDI was actively discouraged;
where they were week, foreign firms were made to diffuse technology and contribute to local
capabilities. With yet more development of local cagpatiilities, controls on FDI were relaxed but
support of technology development continued. In the meantime, Taiwanese firms themsalves became
magjor investors overseas, spurred by the need to rel ocate [abor-intensive activities and an enormous
balance of payments surplus.

The government sought to maximise benefits from FDI for loca firms by promoting loca sourcing
and subcontracting — an exceptiondly successful strategy for enhancing technologica and skill
linkages with foreign firms (Dahlman and Sananikone, 1990). Thisinvolved loca content rules,
backed by provisonsthat foreign firms transfer skills and technology to subcontractors and raise the
technologica capabilities of locd firms. The Tawanese government aso played adirect rolein
developing technologies, where it found the private sector unable to develop the necessary
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capabilities. It often set up strategic research aliances on the behalf of locd firms and co-ordinated
their efforts to build upon these to build competitive new capabilities.

Foreign firms accounted for ardatively smdl part of Taiwan's industrid and export success. Locd
enterprises, led by SMEs, led the export drive, first by using the * Chinese connection’ in Asaand
then, asther horizons widened, by tapping Japanese trading companies and American mass-market
buyers. In the 1960s, about 60% of textile exports were sold through Japanese trading houses (the
S0go shosha), and even today these handle athird to haf of Taiwanese exports. Such are the
economies of scale and information collection in world markets that smdl firmsfind it difficult and
costly to export done even after years of experience (thisisin contrast to Korea, where the
government internalised these functions within locd trading houses, part of the chaebol). US buyers
grew more important over time, with the government facilitating contacts with smal suppliers, with
aggressive ass stance from industry associations and other private organisations. In addition, there
aso emerged many (relatively small) locd trading houses, which proved to be vauable sources of
technical, design and marketing information to exporters. Large multinationd producers, that
sourced complex eectronic and related products under OEM (origina equipment manufacture)
arrangements in Talwan, were even more significant sources of technology trandfer.

Korea: Korea preferred externdised technology imports even more strongly. It relied primarily on
capita goods imports, licensing and other technology transfer agreements to acquire technology
(Westphd, 1990). FDI was permitted when it was the only way of obtaining the technology or
gaining access to world markets. Even then the government encouraged magjority Korean-owned or
equd joint ventures, in some cases foreign investors were forced to sdll out after the technology had
been absorbed localy. As aresult, Korea had the lowest level of rdiance on FDI of dmost any
developing countries with a non-communist economy. The government dso intervened oftenin
technology imports to lower prices and strengthen the position of loca buyers, but in aflexible way
that did not congtrain access to expensive know-how. The regime encouraged reverse engineering
and R& D by technology importing firms to develop indigenous technological cgpabilities; many of
the larger firmswere later ableto enter into collaborative ventures with world technology leaders on
amore equa basis. Inthefidd of plant and process engineering, the government stipulated that
foreign contractors trandfer their desgn knowledge to locd firms, which quickly absorbed design
technologies in some process industries.

4.2.4 Building Human Resources

Using knowledge more effectively requires higher levels of human resources within enterprises and
elsawhere. Building human resources involves two distinct processes — skill development and
capability formation. * Skill development’” means forma education and training (including thet in
firms). * Capability formation’ means the development of skills and knowledge derived from
technologica and managerid effort (both formd, in the form of R&D, and informa).

Asthe indugtrid sector grows more complex and sophiticated, the chalenge of providing better and
more appropriate human capital becomes more important. In the process, relevant ingtitutions
develop and firms become more conscious of the need for skill development and training. However,
given the complexity of the information involved, the long-term nature of skill invesment and the
inherent externdities, purdy market-driven sources may fal to keep up with skill needs. At low
levels of industrid development, the way forward is rdaively straightforward: raisng the quantity
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and qudity of primary schooling and basic technical education, and encouraging dl firm training. At
higher levels, there has to be greater emphasis of high-level, specidized training, with close
interaction between education and production. Thisis a more difficult process, and many devel oped
economies worry about the quality and content of their educationa structures.

Table 2 shows educationd patternsin the Tigers and other countries. Forma education is not the
idedl way to measure sKill crestion: on-the-job learning and training are often more important.
Enrolment data may not be a sound indicator even of forma education: dropout rates differ across
countries. Moreover, the quality and relevance of the education system for modern needs differ
greatly by country. Nevertheess, enrolment data are available on a comparable basis, and the rates
say something about the base for skill acquisition.

Table 2: Recent Gross Enrolment

Ratios
Country |Primar|Secondar| Tertiary
y y
Percentage of age group
Asa

Hong 108 . 21
Kong
Singapore| 107 68 19 (c)
(©

Korea 95 99 55

Tawan 100 88 38

China 118 55 4

Indonesa | 115 45 10

Mdaysa | 93 61 10

Thalland 87 49 21

Philippines 111 80 27

India 103 49

6
Pakistan | 69 25 3
Banglades| 79 19 4

h

SriLanka| 105 75 6

Turkey 97 64 20
Latin America

Argentina | 111 67 36

Brazil 114 46 11

Chile 99 68 27

Colomhia| 117 55 10

Mexico 112 58 14

Africa
Egypt 100 80 17
Ghana 76 37 1

Kenya 91 25 2
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Mauritius | 106 54 4
Morocco | 69 28 10
Nigeria 76 20 4
South 117 82 16
Africa

Tanzania | 68 5 0
Tuniga 117 43 11
Uganda 71 13 1
Zimbabwe 115 44 6

East Europe

Czech 99 86 16
Rep.

Hungay | 95 | 81 17

Poland 98 84 22

OECD

Japan 102 | 98 29

France 105 106 50

Gemany | 97 101 36

UK 114 94 41

USA 107 97 81

Sources: World Devel opment
Report 1996, 1997. UNESCO,
Satistical Yearbook 1995.

Primary education isadmost universd in dl the Tigers and new Tigers, and there isrddively littleto
differentiate between countries at least according to officia enrolment figures. Secondary enrolment
rates are very high in the Tigers, with Koreaand Taiwan at developed country levels. Hong Kong
and Singapore are dightly behind, followed by Mdaysa, Indonesa and Thailand. However, there
are reasons to differentiate between school education in terms of quality. Educationd qudity is
aways very difficult to judge, and the best we can do isto look at indirect proxies. In terms of
dropout/completion rates, the Tigers perform far better than other countries;, Sub-Saharan Africais
particularly week in these terms, as are parts of South Asa. In terms of facilities and relevance of
curricula to technical needs, the East Asans aso do much better.

Koreaand Taiwan have tertiary enrolments at developed country levels, followed by Hong Kong
and Singapore. Singapore has very large enrolments in polytechnics, reflecting its strategy of
concentrating on production-related skills for technologicaly advanced activities. If we include these
with univergities Singapore stotd tertiary enrolments reach 46%, near Korean levels.
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Table 3: Tertiary Enrolmentsin Technical Fiedlds (most recent year)

Country Natural Science | MathgComputing| Enginesring | 'Core Tech. (a) All Tech. (b)
Number % pop. | Number % pop. | Number % pop.[| Number % pop.] Number % pop.
Africa
Egypt 26,602 0.04%| 2,333 0.00%| 44,545 0.07%| 73,480 0.12%| 158,111 0.26%
Ghana 1,179 0.01 227 0.00 712 0.00f 2118 0.01 3,317 0.0z
Kenya 3,598 0.02 0 0.00f 1,046 0.000 4,644 0.02 7,168 0.0
Mauritius 86 0.01% 130 0.01% 269 0.02% 485 0.04% 737 0.07%
Morocco 71,143 0.27% . .| 1,051 0.00%| 72,194 0.28% 81,037 0.31%
Nigeria 29,526 0.03% 1. .| 15,085 0.01%| 44,611 0.04% 63,978 0.06%
South Africa 21,693 0.07| 30,498 0.10| 19,958 0.06] 72,149 0.23 97,729 0.3z
Tanzania 180 0.00% 13 0.00% 664 0.00%| 31,441 0.00% 1,096 0.00%
Tunisa 11,520 0.13%| 2,213 0.03%| 7,233 0.08%| 20,966 0.24% 31,441 0.37%
Uganda 940 0.00% 268 0.00%| 1,474 0.01% 2,682 0.01% 3,621 0.02%
Zimbabwe 1,799 0.02 399 0.00f 4,718 0.04f 6916 0.06 9,271  0.0¢
Ada
Bangladesh 75503 0.07] 7,523 0.01] 5830 0.01] 88,856 0.08 96,793  0.0€
China 95492 0.01| 174,862 0.02/1,156,7 0.10[1,427,08 0.13| 1,831,966 0.1€
35 9
Hong Kong 5503 0.09%| 6,441 0.11% 14,788 0.25%| 26,732 0.46% 35,068 0.60%
India 869,119 0.10 . .[216,837 0.02/1,085,95 0.12| 1,236,414 0.14
6
Indonesia 22,394 0.01| 13,117 0.01/205,086 0.11] 240,597 0.13] 315,325 0.17
Korea 81,222  0.18| 171,147 0.38/437,537 0.98] 689,906 1.55 730,346 1.64
Mdaysa 8,776  0.05| 4557 0.02] 12,693 0.07] 26,026 0.14 32,222  0.17
Pakistan 29,433 0.03 . .| 41,244 0.04] 70,677 0.06 75,168  0.0¢
Philippines 17,444 0.03] 5,609 0.01201,701 0.29] 224,754 0.33] 510,525 0.74
Singapore (C) 1,281 0.05 1,420 0.05 13,029 047/ 15730 0.56 16,767  0.6(
Si Lanka 8,198 0.05 148 0.00f 3865 0.02] 12,211 0.07 18,722  0.1C
Tawan 16,823 0.08| 32,757 0.16(179,094 0.86| 228,674 1.09] 303,964 1.4t
Thaland 77,098 0.14| 1,292 0.00[105,149 0.19| 183539 0.32] 249,952 0.44
Turkey 39,327 0.07| 25,276 0.04{134,408 0.24] 199,011 0.35 339,004 0.6C
Latin America
Argentina 69,727 021 . .| 96,205 0.29 165932 0.49 295936 0.8t
Brazil 46,322  0.03| 92,701 0.06(149,660 0.10] 288,683 0.19] 487,967 0.3
Chile 8,577 0.06 1. .| 85483 0.61] 94,060 0.67] 134,263 0.9¢
Colombia 261 0.00%| 9,520 0.03%]117,941 0.35%| 127,722 0.38%| 185,407 0.55%
Mexico 42,457 0.05] 97,575 0.01%[221,867 0.27| 361,899 0.45 518,396 0.64
East Europe

Czech Rep. 2,600 0.03] 3,299 0.03| 36,847 0.36] 42,746 0.42 56,342 0.5
Hungary 1,766 002 1,588 0.02] 10,614 0.10] 13968 0.14 41,718 0.41
Poland 19,047 0.05] 12,819 0.03(119,912 0.31] 151,778 0.40f 213,761 0.5€
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Industridised
Japan 59,030 0.05] 20,891 0.02/488,699 0.39] 568,620 0.46| 730,637 0.5¢
France 304,093 0.53 . .| 50,845 0.09] 354,938 0.62] 614,159 1.07
Germany 310,435 0.39 1. .[389,182 0.49 699,617 0.88 805801 1.01
|srael 7972 016 6,144 0.12| 23,207 0.46| 37,323 0.74 45,780 0.91
Ity 93,761 0.16] 64,099 0.11{200,749 0.35] 358,609 0.63] 610,642 1.07
Spain 82,751  0.21] 65,807 0.17|176,702 0.45| 325260 0.82] 473,159 1.2C
Sweden 9,076  0.10| 13,452 0.16| 37,324 0.43] 59,852 0.69] 141,258 1.6t
Switzerland 11,396 0.16] 2,950 0.04] 22,217 0.31] 36,563 0.52 57,041 0.81
UK 105,983 0.18| 76,430 0.13219,078 0.38] 401,491 0.69] 596,404 1.0c
USA 496,415  0.19| 525,067 0.20{801,126  0.31{1,822,60 0.70| 3,676,985 1.41
8

Notes: (a) ‘Core technica subjects are natura science, math’s and computing and engineering.
(b) "All technical’ subjects include core technica plus medicine, architecture, trade and crafts, and transport and

communicetions.

(c) Singapores tertiary enrolment figures exclude polytechnics, which enrol 27% of the age group. If these are
counted as tertiary inditutions, this would greetly increase dl its tertiary enrolment figures.

The breakdown of tertiary enrolmentsin technical subjectsis probably more relevant than
generd enrolment for assessing capabilities to absorb technologica knowledge. The data (Table 3)
show much higher differences between countries than genera enrolments (note that the figures are
now expressed as percentages of the total population rather than of the relevant age group). The
mogt relevant indicator of skills reated to industria technology is enrolmentsin ‘core’ technical
subjects (naturd science, mathematics, computing and engineering).

In Asa, Koreaand Taiwan are now ahead of the technologica leadersin the OECD, taking first
and second places in the ranking. Singapore comes just after France, with Hong Kong coming two
places |ater, after Argentina The ranking of the Tigers matches the generd intengity of their policy
interventions to develop their technologica capabilities. At the other extreme, Sub-Saharan Africa
(except for South Africa) hovers below 0.02%, with Zimbabwe standing out at 0.06%.

4.2.5 Stimulating Technological Activity

All developing countries are highly dependent on imported technologies. However, they undertake a
lot of technologicd activity themsdlves, to absorb, adapt and improve upon imported knowledge.
Such activity is difficult to measure — it takes place a dl levels of the firm and cannot be separated
from production, engineering, quality control, procurement, design and so on — and so cannot be
compared across countries. What can be compared isformal R&D (Table 4).

While R&D does nat capture the full extent of technologica activity, it is till a useful indicator of
technological effort. Its relevance rises as countries mature industrially: basic technological
capabilities are then more standardised, and forma R&D is a more accurate measure of differences
technologicd effort. Note that R& D does not mean that countries are on technologicd frontiers:

R& D can be used for absorbing and monitoring technologies as much as for ‘innovating’, and being
afdllower in innovation is a very respectable way of keeping up with new technologies.
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R& D financed by industry is generaly regarded a better indicator of directly productive
technologica effort. Korea leads the world with 2.27% of GDP, a direct consequence of its strategy
of cregting chaebol and pushing them into export markets. This R&D is highly concentrated: the 20
top spenders account for some 65% of the total. Korealis followed by Japan and the OECD
technological leaders, with Taiwan as the next developing country in 11th place; unlike Korea, more
than haf of Tailwanese R&D is financed by the government because of the large presence of SMESs.
Singapore, a 20th place, isthe next developing country on the ligt.

R& D propensities diverge widely in the developing world, and the ranking (et least at the top) is
very amilar to that yidded by the sKkill figures. Koreaand Taiwan lead the developing world, the
former by alarge margin, followed by Singapore and then other countries. Hong Kong does not
figurein R& D, with the totd only coming to 0.1% of GDP (the industry-financed figure is not
available but islikely to be very low aswell). At the very bottom are some large African and Asan
countries (the smdler African countries do not even have R&D data). So, surprisingly, are most of
the new Tigers, highlighting the very low technologica content of their indudtrid activity. This has not
held back their past export growth, but is likely to become a congtraint in the future astheir main
competitive advantage, in low cost assembly, is chalenged by newer entrants.

The mogt interesting lessons for technologica development thus come from the three mature
Tigers. How did they simulate technologicd activity? Take them in turn.

Korea: The Korean government supported technologica effort directly in severd ways. Private
R& D was directly promoted by aincentives and other forms of assstance. There were a number of
direct incentives. These included tax exempt TDR (Technology Development Reserve) funds,
which were subject to punitive taxesif not used within a specified period. The TDR funds could,
however, be used for investment in the first venture capitd fund (Korea Technology Devel opment
Corporation, launched with World Bank assistance) and in collaborative R& D with public research
indtitutes. The government aso gave tax credits for 125% of R& D expenditures as well asfor
upgrading human capital related to research and setting up industry research ingtitutes, accelerated
depreciation for investments in R&D facilities and atax exemption for 10 percent of cost of rlevant
equipment. It reduced import duties for imported research equipment, and cut excise tax on

technol ogy-intensive products. The KTAC (Korea Technology Advancement Corporation) was set
up to help firms to commercialise research results; a6 percent tax credit or special accelerated
depreciation provided further incentives.
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Table4: R& D Expenditures (by region)
Country | Year | As% |Ent. Fin. RD| R&D p.c. | Country | Year As% |Ent.Fin.| R&D
GNP as GNP | RDas | p.c
or GDP % 1995 ($) or GDP| % 1995
GNP/GDP(a (b) GNP/G | ($) (b)
) DP(a)
Developing Countries Industrial and East European Countries
Hong 1995 0.1 N/A 230 |USA 1996 25 150 | 6745
Kong
Singapore| 1994 11 0.69 294.0 |Canada 1996 1.6 0.77 | 310.1
Korea 1995 2.7 2.27 261.9 |Japan 1995 3.0 201 |1189.2
Tawan 1994 1.8 1.00 198.0 |Audria 1996 15 0.66 | 404.7
China 1993 0.6 0.11 3.7 Bdgium 1993 1.6 101 | 3954
Indonesia | 1993 0.2 0.04 2.0 Denmark 1995 1.8 0.90 | 538.0
Mdaysa | 1992 04 0.17 156 |FAnland 1995 2.3 131 | 4733
Philippines 1984 0.1 0.02 11 France 1995 2.3 1.13 | 5748
Thaland | 1991 0.2 0.02 55 Germany 1996 2.3 140 | 632.7
India 1995 11 0.14 3.7 Greece 1993 05 0.10 41.1
Pakistan | 1990 0.3 0.00 0.8 lcdland 1996 15 048 | 374.3
Si Lanka| 1994 0.2 0.02 1.4 Irdland 1995 14 0.94 | 205.9
Argentina | 1996 0.3 0.05 241 |ltdy 1996 11 054 | 209.2
Braail 1985 04 0.08 146  |Netherlands| 1994 20 0.90 | 480.0
Chile 1994 0.8 0.16 38.6 |Norway 1995 1.6 0.71 | 500.0
Colombia | 1982 0.1 N/A 19 Portugal 1995 0.6 0.11 58.4
Mexico | 1995 04 0.09 13.3  |Span 1996 0.8 0.32 | 108.6
Peru 1984 0.2 0.05 4.6 Sweden 1995 3.0 189 | 7125
Venezuda| 1992 0.5 0.00 15.1 |Switzerland| 1992 2.7 1.82 | 1097.0
Egypt 1991 1.0 N/A 6.0 UK 1995 21 101 | 392.7
Turkey 1995 04 0.12 11.1  |Audgrdia 1994 1.6 0.73 | 299.5
Tunisa 1992 0.3 N/A 55 New 1993 1.0 0.34 | 1434
Zedand
lsrael 1990 2.1 0.82 3343 |Totd 1995 2.2 1.30
OECD
Jordan 1986 0.3 N/A 4.5 N. America| 1995 2.3 1.35 .
Nigeria 1987 0.1 0.00 0.3 Czech Rep.| 1995 1.2 0.76 29.4
South 1991 1.0 0.50 31.6 |Hungay 1995 0.8 0.34 33.0
Africa
Mauritius | 1992 0.4 0.01 135 |Poland 1995 0.7 0.22 19.5

Sources: UNESCO, Satistical Yearbook 1995; national sources. OECD, Main Science and Technology
Indicators, 1997, 1. US N.S.F., Science and Engineering Indicators, 1996.
(8) R&D financed by productive enterprises (UNESCO), or by industry (OECD) as % of GNP.
() Last avalabletotad R&D as % of 1995 income ($) using income figures from World Devel opment Report

1997.
©
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The import of technology was promoted by further tax incentives: trandfer costs of patent rights and
technology import fees were tax deductible; income from technology consulting was tax-exempt;
and foreign engineers were exempt from income tax. In addition, the government gave grants and
long term low interest loans to participantsin ‘Nationa Projects’, which gave tax privileges and
officia fundsto private and government R& D indtitutes to carry out these projects. The Korea
Technology Development Corporation provided technology finance. However, the main simulusto
indugtrid R&D in Korea came less from specific incentives than from the overall strategy that
created large firms, gave them finance and protected markets, minimised their reliance on FDI, and
forced them into export markets. Thisiswhy, for instance, why Korea now has 25 times higher
R&D by industry as a proportion of GDP than Mexico which has roughly the same size of
manufacturing vaue added but has remained highly dependent on technology imports.

Taiwan: While the growth of Tawanese R&D has some smilarities to Korea, there are important
gructurd differences. The Tawanese government has amore arm'’ s length rdationship with industry
and did not promote the growth of large private conglomerates. It started to promote the
development of locd R&D capabilitiesin the late 1950s, when its growing trade dependence
reinforced the need to enhance loca innovative effort to upgrade and diversify its exports. A Science
and Technology Program was started in 1979, targeting energy, production automation, informeation
science and materia's science technologies for development. In 1982, biotechnology, electro-optics,
hepatitis control and food technology were added to thislist. The S& T Development Plan (1986-
95) continued Strategic technology targeting, aiming at tota R& D of 2 percent of GDP for 1995; it
did not quite achieve this— it reached 1.8 percent by that year.

Around haf of R&D in Taiwan isfinanced by the government, though the contribution has come
down over time. Private sector R& D has been week relative to K orea because of the
preponderance of smal and medium enterprises (SMES), which cannot afford the large minimum
investments involved in much of industrid research. However, enterprise R& D has risen over time as
some locd firms have grown and (like Acer and Tatung) become sgnificant multinationas. Such

R& D has been encouraged over the years by a variety of incentives. provison of funds for venture
capitd; financing for enterprises that developed ‘srategic’ industrid products (of which 151 were
selected in 1982 and 214 in 1987); measures to encourage product devel opment by private firms by
providing matching interest-free loans and up to 25 percent of grants for approved projects; full tax
deductibility for R& D expenses, with accelerated depreciation for research equipment; specia
incentives for enterprises based in the Hanchu Science Park (with government financid inditutions
able to invest up to 49 percent of the capitd); and requiring larger firmsto invest (0.5-1.5 percent of
sdes, depending on the activity) on R&D. The government aso launched large-scale research
consortia, funded jointly with industry, to develop critica products such as a new generaion
automobile engine, 16M DRAM and 4M SRAM chips.

Singapore: The Singgpore government launched a S$2 hillion five year technology planin 1991. A
number of sectors (information technology, microdectronics, eectronic systems, materias
technology, advanced manufacturing technology, energy and water resources, environment,
biotechnology, food/agrotechnology and medical sciences) were sdlected for development. An
R&D target of 2% of GDP by 1995 was s&t; as with Taiwan, however, the target was not met (in
Singapore' s case by alarger margin). The new science and technology plan, launched in 1997,
doubled S& T expenditures, to S¥4 hillion over 5 years, of which 30% is directed to strategic
industries picked by the government.
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There are severd schemes to promote R& D by the private sector. The Research Incentive Scheme
for Companies (RISC) gives grantsto set up ‘ Centres of Excellence’ in strategic technologies, and is
open to al companies. The R& D Assstance Scheme (RDAS) gives grants for specific product and
process research that promotes enterprise competitiveness, and is aso open to al companies. The
Cooperative Research Program gives grants to loca enterprises (at least 30% loca equity) to
develop their technological capabilities by working together with universities and research
ingtitutions. The Nationd Science and Technology Board initiates research consortiato alow
companies and research indtitutes to pool their resources for R& D, and five consortiaare aready in
exigence (on marine technology, aerospace, enterprise security architecture, digitd media and
advanced packaging). The Innovation Development Scheme (IDS) provides a 50 percent grant to
al promising innovation projects; the latest round provided S$130 million to 90 companies, loca
and foreign, in April, 1997. According to the government, these schemes have succeeded in raising
the share of private R&D to 65% of thetotd. The Singgpore government also plays a catalytic role
in promoting selected technologies.

4.2.6 Financing Technological | nvestments

This section is not concerned with financid interventions in generd but with the ability to finance
investments in technology development. Such ability becomes increasingly important at higher levels
of economic development. At low levels of indudridization, when firms are smdl and usng ‘essy’
technologies, with low capitd requirements and limited possibilities of improvements, speciaised
technology finance is not an important consderation. Working capital covers most technology
development activities (production engineering, qudity improvement and productivity improvement);
though even here thereisarisk that sufficient financing will not be available to smdl firms without
proper collaterd. As development proceeds, the financing gap may be more serious. Enterprises
need to undertake long-term and risky investments in new technologies, and new technol ogy-based
gart-ups, without atrack record, need to raise initid risk capitd. The normd financid systemis
generdly unable to finance such investments; large firms can cross-subsidise their R& D activity while
smdler ones have to depend on internd or family sources. All the wel-known capitd market falures
in developing countries apply with even more force to technologica investments, since the capacity
to assess risk and the willingness to undertake it add to the usua problems of asymmetric
information and mord hazard.

Korea: Kored s paliciesto encourage activities and firms via credit alocation and subsidisation
were inherent to its industria policy from the start (World Bank, 1993). Asthe industria sector
matured and entered more demanding areas of technology and the government reduced the direct
dlocation of credit, itsrole in technology financing increased rather than decreased. Thiswas dso
aded by the fact that the emerging ‘rules of the game’ made other forms of subsidies and grantsto
industry unacceptable, while technology financing remained a permissible form of intervention. The
government provided technology financing in the form of both grants and loans (often directed and
subsdised). A variety of inditutions, like venture capita companies, banks, credit guarantee
companies and others were used to channel fundsto avariety of usersin avariety of forms,

The scde of technology financing in Korea was truly impressive, though the government fedsthet it
is dill inadequate for its needs. This accounts for the constant setting up of new schemes, targeted at
smadller firms and the fostering of collaboration with research ingtitutes. The figures dso indicate that
there is tremendous technologica dynamism in the SVIE sector, though the chaebol continue to
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account for the bulk of R& D expenditures. The extent of sdectivity in technologica activity remans
very high, with no remission in the strategy of identifying and targeting specific areas for research
activity. It isnot possible to evauate how effective the various schemes have been in simulating new
research or how well the targeting has worked. Some of the financing may well have been wasteful,
and universty and research indtitute linkages with industry remain wesk and could be further
strengthened (Kim, 1996). However, it islikely that the schemes have generated severd
commercidly useful technologies and led to vauable spillovers and linkages among the actors. The
research ingtitutions may aso have created alot of useful learning on research techniques that fed
into private sector R&D.

Taiwan: Tawan has aso developed a comprehensive system for financing technology activity. In
the early 1980s, the government felt the financid system was failing to meet the need of technology-
based enterprises. It set up a capita investment fund of NT$ 800 million in 1983, which it
augmented in 1991 by a second fund of NT$ 1.6 billion. By mid-1993 it had 23 venture capita
companies, which had invested some NT$ 9 billion (US$ 340 million) in nearly 400 companiesin
high technology indudtries (nearly hdf the funds went into two activities, information and eectronics).

4.2.7 Technology I nfrastructure and SME Support

The technology infrastructure consists of four sets of ingtitutions. The MSTQ structure (conssting of
metrology, Sandards, testing and qudity ingtitutions) provides the basic ‘language’ and measures of
al technologica activity. Public, private and collaborative R& D institutions conduct basic, applied
and contract research. The university and technical college system does basic research aswell as
applied work for industry. Technical extension services help smdl and medium enterprises. Some
countries also have inditutions to provide information on foreign sources of technology, help firmsto
match-make with potentid technology suppliers, commercidise technologies developed in public
research bodies, stimulate innovation networks and promote new entrepreneurs.

Thisisin addition to the physicd infrastructure that supports R& D — science parks, technology
cities and the like — and the indtitutions thet provide the human capitd for technology. A significant
part of the knowledge infrastructure is intended to provide the ‘ public goods' of technologica
activity, such as standards, information, extenson or basic research. Somefillsin for the private
sector until sufficient capabiilities have developed to undertake the activity. And some subdtitutes for
private services. In generd, these indtitutions are a country’s ‘antennd on knowledge cregtion in the
world, monitoring trends, trandating them to practica loca use, training people in their use, cregting
new technologies and diffusing information to enterprises and researchers.

Unfortunately, the redlity of public technology inditutionsin developing countries tends to be very
different. Many inditutions do not support productive technologica activity. Research bodies are
generdly delinked from the sectors they are to serve, doing basic research of poor quaity and no
practical use. Many are out of touch with internationd trends, have outdated equipment and libraries
and employ underpaid, badly managed and unmotivated personnd. Even service providerslike
extension or quaity bodies tend to be badly staffed and managed, and do little to help their
prospective clients. Universities do little research, and cannot link what they do to what enterprises
need. As a consequence, in most developing countries enterprises have little regard, and even less
time, for public sector technology indtitutions or universties. Neverthdess, the need for good
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knowledge infragtructure is undeniable. The technologicd leedersin Asahave invested heavily in
improving their infrastructure indtitutions, as the following examplesillustrate.

Korea: The Korean government set up alarge array of technology infrastructure inditutions. In 1966
it launched KIST (Korea Ingtitute of Science and Technology) to conduct applied research for
industry. In early years, KIST focused on solving problems of technology transfer and absorption. In
the 1970s, the government set up other speciaised research indtitutes related to machinery, metals,
electronics, nuclear energy, resources, chemicals, telecommunications, sandards, shipbuilding,
marine sciences, and S0 on. These were largely spun off from KIST, and by the end of the decade
there were 16 public R& D indtitutions. In 1981 the government decided to reduce their number and
rationalise their operations. The exigting inditutes were merged into 9 under the supervison of the
Ministry of Science and Technology. KIST was merged with KAIS (Korea Advanced Ingtitute of
Science) to become KAIST, but was separated again — as KIST — in 1989.

The government’ s srategic thrugt in this sphere was mainly aseries of National R& D Projects
launched in 1982. These were large-scale projects regarded as too risky for industry to tackle alone
but considered in the country’ s industrid interest. Nationa Projects were conducted jointly by
industry, public research ingtitutes and the government, and covered activities like semiconductors,
computers, fine chemicas, machinery, materid science and plant system engineering. ‘ Centres of
Excdlence were set up to boost long-term competitivenessin these fields. National Projects were a
continuation of policiesto identify and develop Korea s dynamic comparative advantage,
orchestrating the different actors involved, underwriting a part of therisks, providing large financid
grants, and filling in gaps that the market could not remedy.

Since the early 1980s a number of laws were passed to promote SMEs, leading to a perceptible
rise in their share of economic activity (over 1975-86 the share of SMEsin employment, sales and
vaue added rose by at least 25 per cent). This policy support was crucid to the reversd in their
performance: it covered SME gtart-up, productivity improvement, technology development and
export promotion. A hogt of tax incentives was provided to firms participating in these programs, as
well asfinance a subsidised rates for using support services, credit guarantees, government
procurement and the setting up of a specialised bank to finance SMIEs. A number of other
ingtitutions were set up to help SMEs (such as the Smadl and Medium Industry Promotion
Corporation to provide financid, technica and training assistance and the Industrial Devel opment
Bank to provide finance). The government greetly increased its own budget contribution to the
program, though SMESs had to pay a part of the costs of most services provided to them.

To promote subcontracting to SMEs, the government enacted alaw designating parts and
components that had to be procured through them and not made in-house by large firms. By 1987
about 1200 items were so designated, involving 337 principa firms and some 2200 subcontractors,
mainly in the machinery, ectricd, dectronic and shipbuilding fidds. By thistime, subcontracting
accounted for about 43% of manufacturing output and 65-77% of the output vaues of the dectricd,
transport equipment and other machinery industries. Generous financia and fiscal support was
provided to subcontracting SMES to support their operations and technology. Subcontracting SVIEs
were exempted from stamp tax and were granted tax deductions for a certain percentage of their
investments in |laboratory/inspection equipment and for al their expenses on technica consultancy.
Subcontracting promotion councils were set up by industry and within the K orea Federation of
Small Business to help SME contracting, arbitrate disputes and monitor contract implementation.
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Taiwan: Tawan'stechnology infrastructure for supporting its SVIEs is comprehendve and well
funded. In 1981, the government set up the Medium and Smdl Business Adminigtration to support
SME development and co-ordinate the severd agenciesthat provided financia, management,
accounting, technological and marketing assistance to SMESs. Financid assstance was provided by
the Tawan Medium Business Bank, the Bank of Taiwan, the Small and Medium Business Credit
Guarantee Fund, and the Small Business Integrated Ass stance Center. Management and technology
ass gance was provided by the China Productivity Center, the Industrial Technology Research
Ingtitute (ITRI) and anumber of industrid technology centers (for metal industry, textiles,
biotechnology, food, and information). The government covered up to 50-70 percent of consultation
fees for management and technical consultancy servicesfor SMEs. The Medium and Small
Business Administration established a fund for SVIE promotion of NT$ 10 billion. The “ Center-
Satellite Factory Promotion Program” integrated smdler factories around a principa one, supported
by vendor assstance and productivity raising efforts. By 1989 there were 60 networks with 1,186
satellite factories in operation, mainly in the dectronics indudtry.

Severd technology research indtitutes support R& D in the private sector. The China Textile
Research Center, set up in 1959 to ingpect exports, was expanded to include training, quaity
systems, technology development and directly acquiring foreign technology. The Metal Industries
Development Center was set up in 1963 to work on practical development, testing and quaity
control work in metal-working industries. It later established a CAD/CAM center to provide training
and software to firms in this industry. The Precision Instrument Devel opment Center fabricated
instruments and promoted the instrument manufacturing industry, and later moved into advanced
aress like vacuum and e ectro-optics technology.

The most important center was the Industrial Technology Research Ingtitute (ITRI). ITRI
conducted R& D for technology projects considered too risky by the private sector. It had seven
laboratories, deding with chemicas, mechanicd indudtries, ectronics, energy and mining, materids
research, measurement standards and e ectro-optics, but dectronics was the ingtitute's principal
focus, with its Electronics Research & Service (ERSO) division accounting for two-thirds of the
Ingtitute's $450 million budget. ERSO has spun off laboratories as private companies including
United Microeectronics Corporation (UMC) in 1979 and Taiwan Semiconductor Manufacturing
Company (TSMC) in 1986, Taiwan's most successful integrated circuit makers. The Ingtitute for the
Information Industry (I11) was set up to complement ITRI’swork on hardware by developing and
introducing software technology.

The government also occasiondly played alead role in importing very advanced technologies. It
entered into ajoint venture with Philips to set up the Taiwan Semiconductor Manufacturing
Company, the first wafer fabrication plant in the country (today one of the leedersin the world). The
government strongly encouraged industry to contract research to universities, and haf of the
Nationa Science Council’s research grants (about $200 million per year) provided matching funds
to indugtry for such contracts. The Program for the Promotion of Technology Transfer maintained
close contact with foreign firms with leading-edge technologies in order to facilitate the transfer of
those technologies to Taiwan.



QEH Working Paper Series QEHWPHA8 Page 24

The China Productivity Center (CPC) promoted automation in industry to cope with risng wages
and increasing needs for precison and qudity. The CPC sent out teams of engineersto vist plants
throughout the country and demongtrate the best means of automation and solve relevant technica
problems, at the rate of gpproximately 500 visits making some 2000 suggestions per year. CPC adso
carried out more than 500 research projects on improving production efficiency and linked
enterprises to research centers to solve more complex technica problems. The government set up a
science town in Hsinchu, with 13,000 researchersin two universities, six nationd laboratories
(induding ITRI) and a huge technology indtitute, as well as some 150 companies specidizing in
electronics. The science town makes specid effort to attract start-ups and provides them with
prefabricated factory space, five-year tax holidays and generous grants.

Sngapore: Singgpore is renowned for its infrastructure in technology aswell asin other fidds. Here
we congder only its support for SMEs. In 1962 the Economic Development Board (EDB) launched
aprogram to help SMEs modernise their equipment with funds provided by the UNDP. In the mid-
1970s severa other schemes for financid ass stance were added; of these, the most Sgnificant was
the Small Industries Finance Scheme to encourage technologica upgrading. The 1985 recession
induced the government to launch stronger measures, and the Venture Capital Fund was set up to
help SMEs acquire capitd through low interest loans and equity. A Small Enterprises Bureau was
established in 1986 to act as a one-stop consultancy agency; this helped SMEs with management
and training, finance and grants, and co-ordinating assistance from other agencies. In 1987, aUS$
519 m. scheme was launched to cover eight programs to help SMES, including product
development assistance, technica assistance to import foreign consultancy, venture capita to help
technology start-ups, robot leasing, training, and technology tie-ups with foreign companies.

In addition, the Singapore Ingtitute of Standards and Industrial Research (S'ISIR) disseminated
technology to SMEs, and helped their exports by providing information on foreign technical
requirements and how to meet them. The Nationa Productivity Board provided management advice
and consultancy to SMEs. The Technology Development Centre helped locd firmsto identify their
technology requirements and purchase technologies; it dso designed technology-upgrading
drategies. Since its foundation in 1989, the TDC provided over 130 firms with various forms of
technical assstance. It also administered the Smal Industry Technical Assstance Scheme (SITAS)
and Product Development Assistance Scheme to help firms develop their design and devel opment
cgpabilities. It gave grants of over $1 million for 29 SITAS in the past 5 years, mainly to locd
enterprises. Its earnings have risen to alevel where its cost-recoverable activities are sdf financing.

The EDB encouraged subcontracting to locd firms through its Locd Industries Upgrading Program
(LIUP), under which MNCs were encouraged to source components localy by *adopting’

particular SVIEs as subcontractors. In return for acommitment by the MNCsto provide on the job
training and technical assistance to subcontractors, the government provided a package of assistance
to the latter, including cost sharing grants and loans for the purchase of equipment or consultancy
and the provision of training. By end-1990, 27 MNCs and 116 SMEs had joined this program.
Over 1976-88, the totd value of financid assstance by the Singapore government to SVIEs
amounted to S$ 1.5 hillion, of which 88% was in the Smal Indugtries Financing Scheme. Grants of
various kinds amounted to S$23.4 m. and the Skills Development Fund for S$48.6 m.
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4.2.8 Export Promotion

New exporters, especidly smdler ones, invariably face high cogtsin obtaining information on export
markets. amgor barier to the development of competitive capabilities. The Tigers have invested
heavily in overcoming this deficiency.

In Korea, in particular, the promotion system became a compelling means of forcing firmsinto
export activity. Exports targets were st at the industry, product and firm levels (Rhee et al., 1984)
by firms and industry associationsin concert with the government. There were monthly meetings
between top government officids (chaired by the President) and leading exporters. Targets were
as0 enforced by denying accessto subsidised credit and import licences to poor performers, and
subjecting them to severe tax audits. Successful exporters were given continued access to credit and
licenses, and rewarded with perfunctory audits, publicity and prizes. Bureaucrats were aso held
responsible for meeting export targets in their respective industries, and had to keep in close touch
with enterprises and markets. There regular sudies of each mgor export industry, with information
on world market conditions, competitors, technologica trends, and so on. The selectivity of these
promotion measures mirrored those used to promote infant industries.

Korea set up trading houses (owned by the chaebol) on the Japanese modd, with preferentia 1oans
from the government for stocking products and preferentid cellings on forelgn exchange holdings
oversess. By 1976 there were 11 genera trading houses that met the criteria set in terms of export
volumes, paid-up capita and number of overseas branches. By 1982 they accounted for about half
of Korean exports, with an average of 23 offices overseas (Rhee et al., 1984, p. 53). The initia
heavy reliance on foreign buyers was reduced as loca marketing capabilities were built up. Today,
the chaebol have amassive internationd presence in practicaly al foreign markets and are investing
enormous sums in building up an ‘image’ 2

Taiwanese exporters were given preferentia tax trestment and access to credit on favourable terms
(above). According to Wade (1990), they were encouraged to form cartels and provided with
quality assstance, marketing information and prizes. Loca enterprises, predominantly SMESs, led the
export drive, first by usng the “ Chinese connection” in Asaand then, asther horizons widened, by
tapping Japanese trading companies and American mass-market buyers. In the 1960s, about 60%
of textile exports were sold through Japanese sogo shosha, and even today these companies handle
athird to haf of Tawanese exports. US buyers grew more important over time, with the
government facilitating contacts with small suppliers, with aggressive assstance from industry
associations and other private organisations. In addition, there aso emerged large numbers of
reaively smdl locd trading houses, which proved vauable sources of technicd, design and
marketing information to Taiwanese exporters.in genera, however, there was considerably less
selectivity in promoting exports in Taiwan than in Koreg; in particular, there was no targeting of
specific products, indudtries or firms. While the Taiwanese government gave strong generd incentive
for itsfirms to go multinationd and rel ocate uncompetitive facilities oversess, these were more
functiond than selective in nature.

2 At the same time, the chaebol used their technological strengths to sell OEM products (mainly in the electronics
industry) to the world' s leading innovative MNCs. OEM contracts proved a valuable means of accessing new technology, in
particular the tacit knowledge that was difficult and costly to replicate locally.
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An important inditutiond tool in al the Tigers was the establishment of trade promotion centres.
The Hong Kong Trade Development Council is highly regarded for its ‘matchmaking’ between
foreign buyers and exporters. Tawan's China Externd Trade Development Council (CETDC) is,
however, perhaps the most effective. The Singapore Trade Development Board (SRDB) started
later and was doing extremely well within five years, again, its scope isfarly limited because over 80
per cent of manufactured exports are from MNC affiliates that do not need such assstance. The
Korean Trade Promotion Council (KOTRA) was modelled upon the Japan External Trade
Research Organisation; it is regarded as less effective than its Hong Kong and Taiwanese
counterparts. Most Korean exports are handled by its giant trading companies that buy from smaller
enterprises, or €lse emanate directly from the chaebol.

The main contribution of these organisations has been to hdp SMEs establish contacts with foreign
buyers and bresk directly into new markets. They are highly skilled and professiond. For instance,
in thefirg three organisations “most of the officids .... come from overseas-Chinese communities
that are business-oriented in the extreme and highly sophidticated in internationd trade. Many of their
higher officids have MBAS, postgraduate degrees in practica fields such as engineering or design, or
substantid previous business experience. Most have degrees from firdt-rate universities. Each gives
its daff excdllent training” 2 All four have large computerised information bases, and actively help
enterprises in etablishing contact, participating in trade fairs and missions, conducting research and
often providing industrial and packaging assistance.

5. Limitationsto Sdective Industrial and Trade Policies
5.1 Limitations to Selective | nterventions

Whileit is easy to establish atheoretica case for interventions to promote industry, and to show that
it was effective in some countries, this does not prove that it will work in practice in dl countries. Itis
vitd to bear in mind therisk of government failure. The history of development is replete with
faled policies; the current liberdisation is partly areflection of such falure. By the same token, the
falure of some interventions does not mean thet all interventions are undesirable. Aslong as market
falures exist, wholesde reliance on free markets has costs, and it may be desirable to see how
government failures can be overcome. Any indudtrid policy must include a consideration of which
interventions suit its government capabilities and how such capabilities can be improved. The main
constraints to selective policies are asfollows.

Lack of Clarity of Objectives. Governments often have unclear or conflicting objectivesin their
economic and trade policies, making it difficult to implement interventions thet cdl for a strong,
unambiguous pursuit of efficiency. ‘Leaving it to the market’ has the advantage that isimposes a
clear st of priorities on policy makers and is easily understood by the actors. Clarity of objectivesis

% Keesing (1988), pp. 9-10. Most institutions have substantial government financial support. The Singapore agency is fully
funded by the government. The Korean one gets 70% of its funds from the government, the remainder from alevy on
imports. That in Hong Kong is financed by an ad valorem levy on domestic exports and imports. The Taiwanese agency is
funded by afixed donation by exporters based on the value of exports. KOTRA had a staff of 933 in 1988, STDB of 350,
HKTDC of 650 and CETDC of over 600.
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amatter of politica leadership rather than economic anadyss, and its nature varies with the country’s
political system and over time*

Information problems: A government using indudtrid policy needs information on technologies,
markets, loca capabilities and indtitutions. The failures that afflict markets in optimising resource
alocation aso affect governments. The government may not have access to better information than
firms infact, a the detailed leve of products, markets and technologiesit is very unlikely to do so.
However, the government is better placed than individua agents to tackle co-ordination problems
and externalities (Stiglitz, 1994). Moreover, it is possible to over-gtress information problems
involved in ‘picking winners a the industry level. Neoclassical economidts, in their quest for unique
equilibrium solutions, cannot conceive how governments can ever optimise (overlooking the
problems that private agents face in this respect). The issue facing governmentsis not, however, to
solve a gigantic optimisation problem. Given the possibilities of multiple equilibria, they have to
decide upon which path they set the economy upon, not to caculate in detail the costs and benefits
of different outcomes. Stiglitz (1966) notes “Good decision-making by the government necessarily
involves making mistakes: a policy that supported only sure winners would have taken no risks. The
relatively few mistakes spesk wel of the government’ s ability to pick winners’ (p.162).

Developing countries choose technologies that are established e sewhere and, with some effort, they
can obtain full information on the parameters involved. Thisis much esser than picking winners at
the frontiers of innovation, the problem in advanced industria countries. It does not matter very
much which particular activity countries choose to promote between a reasonable range of
technological choices. A coherent and integrated series of interventions can create winner's, just
what the interventionist Tigers did. Each defined a set of favoured activities (within a strategic
framework), then mobilised factor and product markets with gppropriate interventions to guide
enterprises and indudtries. To offset some dangers of intervention, they imposed export discipline.
Mistakes were made, as with private investments, but flexible and rapid response ensured that the
costs were kept down.

This does not mean that any set of activities would have worked equaly well. The choices have, as
noted, to be ‘reasonabl€’, but what does this mean? Given the incrementa and cumulative nature of
technologicd learning, the activities had to rely on the existing base of skills and cgpatiilities and the
rate at which these could be increased. The technol ogies developed had to have commercia
goplications, and the private sector that was to use them had to have the financia wherewitha to
mount the necessary investments. The main demands were organisationd rather than informationd.
The migtake of import subgtituting governments was to ignore efficiency and international markets,
and to assume away capability problems. In effect, they believed that the necessary capabilities
existed within the country, or would be created automaticaly and without extra cos.

4 The Tigers had different degrees and types of government commitment. For instance, Korea, with its tight government-
chaebol nexus, was very different from Taiwan, where relations between government and business were much more arm’'s
length. Over time, tensions devel oped between the Korean government and the chaebol, especially in the 1980s as the
government started to reduce its direct interventions and the chaebol felt they could do better without such interventions.
However, what was common to all successful industrial policy was the commitment to achieving dynamic competitiveness: it
was the realisation of this commitment that varied.
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The best guide to the design of economic Strategiesis the experience of countries further dong the
road of industria development that pursued successful policies. Of course, the particular model
chosen has to suit the palitical and socid conditions of the country: many governments firmly believe
in market oriented policies and may not wish to emulate the Korean strategy. Many may wish to do
s0 but lack the politica economy to direct and control enterprises. Taiwan isamore useful modd for
them. For those that believein liberd trade policies and openness to FDI, the best modd is

Singapore.

ills: Indudtrid policy is very demanding of the technical and adminidrative skillsin short supply in
most developing countries. Of course, the need for killsis not uniform, and depends on the leve of
industrial development and the degree of sdectivity aimed for. The more advanced the indudtrid
base and the more adventurous the strategy, the higher the levels of skillsinvolved. In countries with
amal and smple indudtrid activities, the Srategies can be devised far more easily and thelr
implementation may need asmadler range of technica skills. The degree of sdlectivity must be geared
to the capabilities of the bureaucracy and the pace at which it can be improved. Note that strong
adminigtrative capabilities are not required only for salective srategies, they are just asimportant for
market friendly policies to provide education, manage competition policy, collect and alocate
revenues and 0 on. Government skills are not given in perpetuity. Improved training, selection,
sdaries, promotion and incentives can improve them. The socid datus of the civil serviceisa
determinant of its confidence and ability to liaise with the private sector.

Agency Problems: Policy makers have to devise suitable incentives and monitoring mechanismsto
ensure that the ‘ contract’ between them and agents (mainly in the private sector) is enforced. The
Tigers did thisin different ways. the most important and common one was export performance as a
monitoring and alocation device (‘ creating contests'), but there were others. Banks acted as agents
of monitoring export policy. Regular meetings between industry and government permitted the inter-
flow of information, backed by detailed industry and strategy studies. Close contact between the
bureaucracy and industry was promoted, with personnel moving between the two. Korea's
promoation of the chaebol dlowed the government to limit the number of agents, and to use them as
interlocutors with the rest of the industria sector. Industry associations adso acted as interlocutors.
They dso ensured close co-ordination with the private sector (World Bank, 1993).

Inflexibility: Many interventions turn out to be costly not so much because they are poorly designed
(private business makes huge mistakes dl the time) but because changing courseis difficult for
governments and there is little accountability for the outcome. Clearly, dl interventions have to be
designed flexibly and monitored constantly so that mistakes can be rectified as they gppear. There
are precedents in the corporate sector on how this can be done, but the use of export performance
is perhaps the best way to monitor export policies.

Sectional interests: While the *hijacking’ of policies by sectiond interestsis a danger in most
countries, regardless of the nature of policies, the danger is greater where the government has
selective as opposed to functiond interventions. Strong leadership and indtitutions, and interna
checks on the alocation of favours, can offset this. That nationd interests can indeed dominate
sectiond interestsisillustrated by the Asian experience.

Corruption: There may be severd leves of officid corruption: the higher the leve the more difficult
itisto solve. At lower levels, changesin monitoring, employment conditions, sdaries and incentives
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may help reduce rampant corruption. At the top levels, however, if there is no one able to impose
sanctions on wrong-doers and there is no genuine commitment to economic development, thereis
redly no way of mounting selective, or indeed any useful development, policies. Vendity at thetop
will aso tend to breed and condone that lower down the scale, and it follows thet the greater the
risk of corruption the less selectivity should be exercised.

In generd, the lower the capabilities, accountability and commitment of the government, the lower
the degree of sdectivity that it can safely be entrusted with. The lower the levd of sdectivity, the
lower dso the risks involved as well as the payoff in transforming the competitive structure. If a
rationd choice of Strategy differentiated by country were possble, the optima one would take into
account present and future government capabilities. Unfortunately, governments do not choose
strategies on a realistic assessment of their capabilities and limitations. Externa advisors or
andysts may be able to provide such an assessment, but there is little guarantee that a government
will base its strategy on such advice.

5.2 Changing Environment for Policy

Developing countries are faced with aworld in which industrid policy faces more limitations than at
the time the Asan Tigers mounted their interventions. Four factors affect this, two to do with the
changing economic redity and two with the policy framework adopted by national governments or
imposed upon them by the internationd ‘rules of the game'. They are taken in turn.

Accelerating Technical Change: So rapid and sweeping istechnicd change that anadysts see the
emergence of anew ‘technologica paradigm’ (Freeman and Perez, 1988). New technologies are
highly intengve in the use of information: new IT skills and the ability to network are among the most
important determinants of success. Innovation is changing the nature of knowledge and product
flows across countries (flows of people remain more limited and controlled), with rapid and often
griking changes in nationa comparative advantages. Trangport and communications costs are fdling,
and agrowing portion of knowledge is available via the Internet at negligible cost. Part of the flow
of information isin the private domain, within companies or closed networks; a great ded is publicly
avaladle, at least to those with equipment and skillsto tap it.

Thus, today’ sworld is different from that when the strategies described above were formulated.
Rapid technical change reduces the scope for, and raises the risks of, some forms of industrid
policy: isolation from rgpidly moving technologies may hold back the development of competitive
capabilities and make targeting more difficult. At the same time, however, there is greater need to
build the (more advanced) capabilities to absorb new technologies. Free market forces are not
conducive to costly and prolonged learning processes, and Smply exposing a developing economy
to trade and investment may not take it much beyond the exploitation of static skills and low wages.

Globalization of production: Technica change and globdization are reflections of the same
phenomenon. The pace and rising costs of innovation make it necessary to sl to world markets and
to set up globa production and ditribution structures, while fdling transport and communication
cogts and new organisationa techniques make this more feasible. MNCs are increasingly integrated
production structures across countries (within their own networks as well as between themselves
and independent firms) and rationalisng supply and digtribution structures. Thisis leading in many
countries to export specidisation in narrow industria activities geared to MNC needs. MNCs
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themselves increasingly dominate trade, so that their participation becomes essentid for certain kinds
of export dynamism.

However, as noted, globdization isahighly uneven process. Market driven trade and investment
are not leading to an equitable distribution of the benefits of new technology. The spread of
underlying comparative advantagesis even less equitable. Innovation continues to be the preserve of
ahandful of countries, within them the process is concentrated in areatively few large enterprises.
While the main innovators are the large multinationds, the engines of globdization, their foreign
investment activity does not lead the knowledge base to be more widdy diffused. The technology
that MNCs deploy in any location depends on the ability of that location to absorb that knowledge
— to provide the ‘immobile e ements (UNCTAD, 1999). Those with low capabilities receive the
samplest operationa know-how, with the danger that their competitive base remains atic. Those
with high capabilities receive more advanced forms (in some cases the R& D process itsdf) and the
base advances over timein interaction with MNC activity. There is new entry from developing
countries, but from asmal number led by the Tigers andysed here. The mgority of developing
countries remain on the periphery, facing the risk of increesng margindisation.

Aswith technica change, globdisation renders some past industrid policy instruments less useful or
most risky and cogtly. For ingtance, the exclusion of FDI isless feasble as a means of boosting
domedtic technologies: few countries have the ability to match internationa innovetion on their own.
The same gpplies to exporting scale-intensve products like automobiles or high technology oneslike
electronics: few developing countries have domestic enterprises with the ability to mount export
drives to match MNC integrated production networks. The ability to impose conditionson MNCsis
aso more limited, as more countries seek FDI. Even the independence of MNC affiliates from
parent companies is circumscribed by tighter organisationd and information controls.

However, this does not imply the need for alaissez faire policy in invesment or cgpability building.
Asraiond profit-making enterprises, MNCs exploit existing rather than potential competitive
advantages in host countries— it is up to the countries to improve their advantages by raising skills
and cgpabilities. Many ample manufacturing activities are not undertaken by MNCs, and their
affiliates dso need a strong base of local suppliersto boost loca content: both need policiesto
promote domestic enterprises. In fact, the stronger the domestic enterprise base, the higher the
‘quaity’ of inward FDI and its spillover benefits. Then, as the Singapore example shows, attracting
FDI into high vaue activities needs targeting and intervention. Thus, astrong role of government
remainsin aglobaising world, in some respects stronger than before.

Policy liberalization: The mogt direct influence on industrid palicy is the widespread move to
liberdisation. Practicaly developing countries are reducing trade and investment barriers, willingly or
under pressure from the Bretton Woods ingtitutions, aid donors and, increasingly, the WTO

(below). Theforces driving liberdization are partly ideologica in nature, but they also reflect
disllusonment with import subgtituting, state-ownership strategies. Many effects of liberdization
have been beneficid. Exigting comparative advantages that were held back by inefficient controls are
now better exploited. Increased competition has forced enterprises to raise efficiency or die out.
Improved resource alocation between enterprises and activities has sometimes promoted growth
and investment. The more open access to information has not only raised the flow of productive
knowledge but also raised awareness of the need for policy reform.
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At the sametime, liberdization is damaging industry in many countries. The case of SSA isthe most
griking (Lall, ed., 1999), but there are examples e sewhere, particularly in Latin America. Even
where enterprises survive and upgrade production technology, there are instances of lower
technologica effort as they become more dependent on imported know-how. This holds back their
technologica deegpening and affects thelr longer-term competitiveness in complex activities. Most
important, the renunciation of trade interventions takes avay the most powerful tool for promoting
new activities and developing infant industries. The theoretical basis for liberdization iswesk (Ldl
and Latsch, 1998), unable to support the massive superstructure of neolibera policy built upon it.

New rules of the game Policy liberadisation within developing countries is shaped, forced and
reinforced, by the ‘rules of the game. These are the rules, procedures and norms embodied in
internationa trade and investment agreements, the arbiters are the donors, aong with internationa
inditutions like the IMF, WTO and World Bank. These rules narrow further the role of government
in economic life, and subject economies to competition and globdization more strongly (though
advanced countries are able to manipulate the rules better than others). Under the WTO, they
acquire greeter force, since the rules now have sanctions to back them up. The rules are spreading
to FDI, loca content, government procurement, intellectua property rights, and services: under
present trends, they will impose a‘leve playing fidd' on dl participating countries. If the leve
playing field restrains the development of nationd capabilities, the new rules will increase the
dominance of the strong and hold back the weak. This sesemsto accord with current trends.

To sum up, liberaisation, technical change and globalization mean that countries are faced with much
stronger technologica and competitive challenge than before. In theory, the new forces encourage
and facilitate learning. They increase the efficiency with which knowledge is transmitted across
countries, and remove many of the policies that cut countries off from information flows and
ditorted the incentives to utilise them. The explaitation of new technologies is undertaken with
increasing rapidity in different locations, by MNCs or by locd firms. Leve playing fieds remove
information barriers and lower transaction codts to enterprises. The same trends make it more
difficult to mount industrid policy, partly for economic reasons and partly for political ones. They
raise the gpeed of technica change, the quantity of information available and the breadth and depth
of skills and indtitutions needed to cope. If countries are thrust into this without the ability to cope,
and without the tools to build that ability, they will remain beggars at the technologica feedt. In
fact, they will be more margina than before, Snce rapid exposure to competition would devastate
ther fledgling industrid sectors and destroy the small base of capatilities.

6. Industrial Policy in Africa

The poor performance of African manufacturing industry iswell documented (see, for instance, Ldl
and Wangwe, 1998) The structure of manufacturing is backward, dominated by the (minima)
processing of natural resources and by smple consumer goods industries. Import liberdization (with
competition largely from other developing countries) is devastating exposed indudtries, including the
ample ones that led export growth in Asa. Despite low wages and welcoming policies on FDI,
thereislittle Sgn of resources flowing into new, export-oriented manufacturing activities. Apart from
primary resources, linkages of large firms with loca suppliers remain minima and superficid.
Technologicd efficiency and dynamism remain low. In many cases manufacturing has been adrag
on, rather than engine for, economic growth and structurd transformation. Governments have
intervened to promote industry, but with these abysma results. Much has been written about the
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falure of government in Africa (for comprehendve surveys see Soludo, 1997, 1998), and on
drawing lessons from the Asian Tigers (Stein, 1995).

Part of the explanation for poor industrial performance in SSA liesin exogenous shocks: droughts,
wars, interna conflict, politica ingability, adverse terms of trade and so on. Bad macroeconomic
management, debt, inflation and uncertainty dso played important roles. So did policies affecting
industry: enforced public ownership, nationdisation, price contrals, infrastructure lags and so on. All
these taken into account, there is ftill aconsderable part that is due to poor industrial policy:
mistakes in trade, domestic competition and ownership policies, wrong interventions in technology
transfer and development, weak human capita creation and neglect of indtitutiona support. But why
did indugtria policies have such poor effects? Part of the reason liesin structurd features and part in
the design and implementation of policies.

Structural factors: The dructurd factors that deterred industrial development include the smal size
and fragmentation of local and regiona markets, poor infrastructure, low entrepreneurid base and
weak human, particularly technica, capital (with gaps with other regions risng over time).

Policy factors: Theseinclude

= Poor information and capabilities on the part of policy makers, neglect of lessons from other
regions, insufficient data, inability to withstand andytica pressure from outsde agencies and
experts, weak negotiation in and preparation for WTO membership and so on

» Lack of clear indugtrid policy objectives, conflicts with other objectives

= Excessve and prolonged protection not offset by export promotion measures or pressures that
would provide incentives for learning and upgrading

» |nadegquate domestic competition policies to stimulate technologica upgrading, permit the entry
of dynamic new enterprises and enforce competitive behaviour

= Lack of coherence between product and factor market policies, such as education and training,
technology support, capital markets and export promotion

= Inability to target and atract FDI into efficient manufacturing and facilitate the upgrading

= Wesk, often non-existent, ingtitutiona structure for supporting capability development: training
ingtitutions, effective qudity and standards bodies, R& D support and SME extenson services,
practicaly no linkages between inditutions that do exist and the industrial sector

= Lack of involvement of industridistsin policy design and implementation

= No monitoring of indudtrid policy and its effects, no flexibility in adapting policies to changing
world market and technologica conditions

=  Wesak legd Sructuresto facilitate property rights and contract, dispute resolution and so on

= Widespread and congtant politica intervention, corruption at dl levels, lack of commitment and
infighting by bureaucrats and leaders.

7. The Way Forward

What is the way forward for industrid policy in Africa? Most countries are dready committed to
liberdization and options have to be considered in this context. The base of technologica capabilities
in Africa (what remains of it) isweak. The liberdisation processis rapid and not guided by a
drategy. Thereislittle attempt to gear the opening up to the learning needs of different activities.
Support policies are virtudly non-existent; on the contrary, the inditutions that can assist the
adjustment process are weak and isolated from industry. This places the entire burden of adjustment
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on firmsthat lack the knowledge, resources and skills to upgrade to internationa levels. Clearly
indudtrid policy is necessary but in anew form.

The scope for indugtrid policy left under the new rules remains agrey area. Much may depend on
the kills of the government concerned in designing measures that are permitted or camouflaging
onesthat are not. It dso necessary to build strong government capabilities to ded with trade
disputesin the WTO; al mgor exporting countries are now engaged (voluntarily or otherwise) in
congtant battles with importers or competitors on detailed, technical matters that can have important
repercussons on their export and import performance. Countries that fail to develop the legal and
economic expertise to cope with these disputes risk losing competitive advantage.

In any case, the new rules do not completdy rule out indugtriad policies. The opening up is more
complete in some countries than in others, and there is still scope to dter the pace and content of the
opening up. Most countries have a grace period before they have to fully liberdise trade and
investment. Depending on the WTO terms agreed upon, they might be able to further prolong the
period or seek exceptions for particular industries or in particular periods. Measures such as export
subgdies, loca content rules, new quantitative restrictions on trade, discrimination againgt investors
by origin are very difficult or impossible to launch now: the only flexibility remains on how quickly
and uniformly they are phased out. For Sub-Saharan Africa, therefore, the management of the
liberalisation process that offers one potentid avenue for the exercise of industrid policy over the
medium term. The other, consdered below, is supply sde policies of the type being increasingly
used inindustriad countries as part of competitiveness dtrategy.

The TC gpproach suggests the need for gradualism in the liberalisation process. It proposes the
remova of high, sustained and indiscriminate protection and other barriers to competition. These
digtort the incentive structure and curtall or distort the process of capability building. However, the
introduction of competition has to be subject to the time and resource needs of learning. Firms
brought up in a protected environment have to rlearn competitive capabilities, and this calls for
clear sgnason liberdization dong with supporting measures in factor markets. The provision of
these measures is a complex task, involving active government policies and guidance. It has to be
undertaken with a strategy, within atime-bound program and with the fina objective of becoming
fully competitive.

Asaofferslessonsin liberdization aswell asintervention. Kores, for instance, sarted to liberdise in
the 1980s in agradud manner, retaining consderable control over resource dlocation during the
process. It accompanied opening up with a strategy of restructuring and upgrading, rather than a
rapid, indiscriminate and sweeping exposure to international market forces. The speed of
liberdisation was based on aredidtic, detailed and differentiated assessment of which activitieswere
viable in the medium term, with the process geared to the learning and ‘relearning’ needs of various
activities. At the same time, there were strong pressures on indudtries to invest in building up new
capabilities to face import competition within alimited period. It was designed to overcome

mar ket failures, not to ignore them. It involved close monitoring of the progress of liberadisation,
and it requires that the government is able to address the supply side needs of industries dong with
alowing a phased process of liberdisation. The Strategy was developed in collaboration with the

® Interestingly, the case for infant industry protection is accepted by the World Bank study by Biggs et al.(1995), while the
World Bank’ s 1994 report on adjustment does not mention this critical need.
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industria sector, and pre-announced so that enterprises had time to adjust. Once announced,
however, governments were able to stick to the programme to minimise backdiding and ‘ hijacking’
by inefficient performers.

Thisisclearly a better Srategy of adjustment for African countries than the adjustment they are now
undertaking. Note that to recommend a gradua and nuanced strategy of liberdisation isnot to
suggest that the sample countries smply abort the adjustment process. What is needed is not to
ddlay the adjustment and then do little else, but to actively prepare for it in the grace period
provided. Even with well-designed adjustment policies, the outcome cannot be expected to be the
same asthat of East Ada, sincetheinitid conditions, capabilities, market Size, location and
infragtructures are very different.

Government capabilities have to be greetly improved (with information, training, better incentives
and greater insulation from the political process) to make gradud liberdisation work effectively. In
contrast to the neoclassca position that the remova of governments restores economic efficiency, it
is the strengthening of governments that is needed to make markets work properly. The most
difficult part of an effective indugtrid policy is perhgps to design a coherent strategy. Most
governments are not geared to this. Decisions affecting industria development and competitiveness
are scattered over an array of ministries and ingtitutions: finance, trade, industry, labour, education,
science and technology. These often have different objectives and communicate poorly, if at dl, with
each other. Thefirgt step isto set up an agency that can mount a strategy cutting across competing
interests and using the resources of each minidry to further nationa ams. Something like ahigh-
powered ‘ Industrial Development Council’, headed by a Cabinet minister and reporting directly
to the head of government (who must be genuindy committed to industrid development), isan
essentia prerequigte.

Then comes the issue of which activities need to be specidly promoted as engines of dynamic
comparative advantage. Thisis ultimately a matter of informed judgement. Existing export activities
have to be divided between those that need specia efforts to be promoted and those doing well as
they are. Among the former a digtinction has be made between those which do not have aviable
future (‘sunset’ industries) and those that do; the former should treated with benign neglect. Labour-
intengve activities like garments are not necessarily sunset indudtries, even though many East Asan
countries are treating them as such. The Itdian example shows how well exports can be expanded in
alow technology, labour-intensive activity, aslong as qudity, desgn and flexibility can be raised
aufficiently. Thistype of upgrading hasto be avitd part of export Srategy, not just picking new
winners in high-tech activities. The sdection has to be based on the current base of capabilities, the
example of other countries, feasible rates of improvement in domestic factor markets and the
expected evolution of demand.

In the absence of trade interventions and subsidies, how are these activities to be promoted?
Governments have to rely mainly on supply side support to selected activities. This can involve
atracting FDI to targeted activities, with incentives for higher value added technologies, and building
the skill, technology support and supplier base needed for foreign investors. It must dso involve
smilar measures to strengthen domestic enterprises. Artificia congraints to competition have to be
removed, and the usud biases in policy aganst SVIEs removed. State owned enterprises must be
reformed or privatised as necessary to make them efficient, and they must be subjected to the same
market discipline as private enterprises. A range of support ingtitutions must be built or improved. In
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addition, governments must support ‘horizontd’ activities like training and technologicd effort by
enterprises by giving non-specific incentives (Lal and Teubal, 1998). Exports must be supported by
agencies that can help dl firmsto access information and markets.

Competitiveness policy asit has evolved in advanced industrid countries provides useful guidesto
acceptable strategies. Apart from the supply side measures noted, these countries use tools like
benchmarking to help enterprises understand their weaknesses and reach best practice levels. There
isanincreasng use of benchmarking for support inditutions as well. Governments invest heavily in
education and training, and provide incentives to enterprises to strengthen their training systems.
They promote R& D and high-tech clusters, and pay particular attention to the cregtion of technology
oriented financid ingtruments. The upgrading of infrastructure, particularly thet rlaed to IT, is
regarded as high priority. Technology policy is set by conducting ‘ Technology Foresight’ exercises
to develop a consensus on future needs between industry, research bodies, academics and
governments.

The private sector (generdly through associations) plays a closdy collaborative, often leed, rolein al
these efforts. Support ingtitutions and universities are given incentives to be more responsve to
industry needs. Many public services and agencies are privatised or thrown open to private sector
provisgon. This can be very effective in such areas as training, testing, consultancy and marketing.
Some countries target support policies to industry clusters rather than individua activities.

Beyond these generdisations, the specific formsindustrid policy takes must depend on a host of
context-specific factors. It isto be hoped that this study will illuminate these factors.
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