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INTRODUCTION

This publication comprises volume 3 of Technology Transfer and Technological 
Capability-building in Asia and the Pacific. It covers the least developed and Pacific 
island countries and the economics in transition and contains the following three 
studies:

(a) Matching investment opportunities and relocation of industries: the 
economic integration of the Pacific island countries with Asia

(b) Promotion of technology flows from advanced developing countries to 
less developed countries

(c) Promotion of technology flows of the Central Asian republics to and 
from other countries of Asia and the Pacific.

These studies have been undertaken in preparation for the two main regional 
studies envisaged in the Action Programme for Regional Economic Cooperation in 
Investment-related Technology Transfer, which was endorsed by the Commission 
in its resolution 50/9 of 13 April 1994.

Along with these three studies, six other studies for different regional 
groupings and countries have been undertaken under a project on the promotion of 
technology transfer and technological capability-building funded by the 
Government of Japan.

Technology flows to and from China and India, as well as from developed 
regional countries, particularly Japan, arc analysed in volume 1. Volume 2 deals 
with selected economics of the Association of South East Asian Nations, the 
newly industrialized economics, and the countries of the South Asian Association 
for Regional Cooperation. Volume 4 will contain the two regional studies envisaged 
in the Action Programme.

All the above studies were discussed at a regional seminar held in New Delhi 
in November 1997. The purpose of the seminar was to develop a set of policies 
and other recommendations at the regional and national levels for the promotion of 
technology transfer and technological capability-building. The representatives of 10 
countries of the region participated in the seminar and presented country 
papers.
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Advanced developing countries such as the newly industrialized economics 
have been able, as cited in volume 2, to attract investment and technology and 
expand on their local technological capability because of the continuing domestic 
efforts to develop that capability. They apparently had adequate domestic resources 
to do this on their own. However, there are a number of developing countries of 
the region that are not so well endowed, and have been left out of the mainstream 
of regional economic development, primarily because local conditions such as the 
availability of skills, good technology infrastructure, good physical infrastructure, 
adequate market size, and trade and other policies continue to be unfavourable. In 
addition, lack of information and paucity of financial resources constrain flows of 
investment and technology. Such countries have therefore been unable to attract 
large flows of investment and technology.

Although there is no substitute for national action for the creation of a 
national policy framework and science and technology infrastructure and for 
increasing the pace of endogenous technological capability-building, particularly 
through human resources development, a concerted effort in the region to assist 
less advanced countries in promoting investment and technology flows and 
developing technological capability would improve the situation considerably.

Since the private sector has emerged as the central actor in foreign direct 
investment and technology transfer, corporate strategy determines to a large extent 
the spectrum of technology to be transferred and the efficiencies of its use over 
time. At the same time, such strategy could be influenced by national policy, the 
availability of resources, and technological capability.

For less developed countries which have abundant cheap labour, foreign 
direct investment and the relocation of industries from more advanced developing 
countries may have some advantages in terms of the type of technology involved. 
The technology of the relocated plant would have already been adapted to the 
conditions of a developing country and might have a lower requirement for skilled 
personnel. Developing country firms usually employ small-scale production 
processes and labour-intensive technologies generating low-skill employment. 
Furthermore, corporations from developing countries usually work with local 
partners, and this provides opportunities for a spillover effect on economic 
development and, in particular, the building of some technological capability.

The growth of least developed and Pacific island countries and economies in 
transition can help other countries of the region through the development of new
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markets for goods from the region. Figure I presents, in a simplified form, a model 
of market development in a country receiving forgien direct investment and 
technology. It should be noted that there is growing evidence that, on balance, 
increased trade with emerging markets does not result in lower levels of 
employment in more advanced countries.

It is hoped that the studies in volume 3 will be of interest to policy makers 
and the private sector, in both less developed economics and more advanced 
countries, as well as international and non-governmental organizations.



Figure I. Trade development through foreign direct investment and associated technology transfer
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Part One

MATCHING INVESTMENT OPPORTUNITIES AND THE RELOCATION OF 
INDUSTRIES: THE ECONOMIC INTEGRATION OF 

PACIFIC ISLAND COUNTRIES WITH ASIA*

* This study was prepared by David J.C. Forsyth, Professor, University of the South Pacific, Suva
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SUMMARY

This study examines the potential for relocating certain industries away from 
the more developed and dynamic economics of Asia to the Pacific island countries 
through foreign direct investment by the Asian firms concerned. Such relocation 
would be driven by market forces as firms in the Asian countries shifted towards 
more technology intensive and human capital intensive processes, and could prove 
to be an effective mechanism for promoting the economic integration of the Asian 
and Pacific region. The main conclusion of the study is that, although the Pacific 
island countries are not currently obvious partners for Asian countries in such a 
process, if they take appropriate policy initiatives it should be possible for them to 
provide attractive relocative investment prospects across a fairly restricted range of 
industries.

What is abundantly clear is that inward foreign investment of this sort could 
be of value to the Pacific island countries in solving some of the economic 
problems they face. In recent years, the growth of per capita income has slowed 
down to the point where the overall average rate for the eight core countries in 
1983-1993 was only marginally positive (and was, indeed, negative if Fiji is 
excluded). Export performance, which is of critical importance in these small, very 
open economics, has been sluggish, lagging far behind that of the majority of Asian 
countries. The productivity of investment has been very low. Moreover, of 
particular concern, given these adverse indicators, the external trading environment 
is now threatening: while deregulation of world trade creates exciting opportunities 
for energetic and successful trading countries, it could bring serious difficulties for 
those less dynamic economics that have prospered under a regime of preferential 
market access and trade diversion.

In these circumstances, investment by efficient, fast-growing Asian firms 
with dynamic trading performance, ready access to overseas markets (including the 
parent firms themselves), and a wide range of technological, managerial, and 
marketing know-how would obviously be attractive to the Pacific island countries. 
Moreover, such investment would automatically facilitate the integration of those 
countries into the Asia-Pacific economy. By accelerating the reorientation of 
Pacific island country trade away from traditional patterns determined by 
administrative arrangements and market interventions and towards patterns 
determined by genuine cost and price advantage, such “open regionalism” would 
create a more sustainable pattern of resource allocation.
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As things stand, the Pacific island countries can offer relocating investors 
energetic and tractable labour forces, with high overall human development 
standards, given their per capita income level (especially with regard to basic health 
and literacy), a very favourable industrial relations climate, and an investment 
environment well disposed towards private enterprise. Although Asia and the 
Pacific island countries are not traditional economic partners, recent years have 
seen a significant growth of trade, investment, and aid links. These provide a base 
of local knowledge and commitment to the islands which Asian investors are likely 
to find reassuring.

However, the Pacific island countries also suffer from a number of 
disabilities as potential hosts for incoming relocative investment. Some of these are 
the direct result of remoteness and very small size (the average population of the 
eight largest countries being only 150,000), the high unit costs of freight and 
infrastructure, the small and narrow resource endowment, the lack of supporting 
industries in the manufacturing sector, and the limited absorptive capacity for 
technology.

In addition to these inherent problems, the Pacific island countries display a 
number of discouraging features which are more or less policy-related. Unit labour 
costs are high and productivity is low; overall economic performance has been 
weak for some time; and artisanal, technical, and managerial skills are in short 
supply. Although most economies have achieved acceptable levels of macro- 
economic stability in recent years, chronic imbalances in budgetary and external 
current accounts create an overhang that continually threatens that stability. Most 
Pacific island country governments have failed to deliver on their generally 
progressive policy packages, and erratic policy-making, heavily influenced by short- 
run considerations and changes of regime, is commonplace. The lack of 
accountability of governments is a problem in some countries. While the overall 
state of law and order is satisfactory, uncertainty over security of tenure of 
leasehold land is a constant threat to foreign investors in several countries, notably 
Fiji, Vanuatu, and Solomon Islands. Finally, and very importantly, the level of 
regulation of trade remains undesirably great, with high trade taxes still operational 
in several countries (largely because of their importance as revenue raisers), and 
incoming foreign investment, while welcomed and offered a variety of 
inducements, is subjected to unduly complex and confusing entry regulations and 
operating controls.

Taken together, these unfavourable factors mean that the South Pacific is a
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much more specialized location for relocative investment than the larger and more 
diversely endowed Asian developing countries. The range of attractive target areas 
is narrow, restricted largely to export-oriented activities based on processed and 
unprocessed local resources and raw materials, and service provision (notably 
tourism).

Furthermore, if the potential advantages to host and source countries from 
relocative Asian investment in the South Pacific are to be realized, appropriate 
policy initiatives will have to be adopted. In general, Pacific island country 
governments need to accept that their proper role in relation to relocative 
investment is that of providing a stable, predictable macroeconomic environment 
in which regulatory activity is geared to encouraging competition, and of ensuring 
that the infrastructure needed to complement private investment is in place. It is 
also important that Pacific island country governments press ahead with the 
creation of a liberal trading environment and seek urgently to deregulate foreign 
investment, simplify entry procedures, and establish equal treatment for domestic 
and foreign firms (which will largely do away with the need for investment 
incentives for overseas firms). Improving the efficiency of the fiscal system is also 
a priority if tariff levels are to be cut and, more generally, if budgetary stability is to 
be established. In addition, policy attention should be directed to strengthening the 
capacity to transfer and absorb technology, which is largely a matter of providing 
appropriate human resources. Pacific island governments will have to step up 
promotion activities possibly with the assistance of aid donors in order to improve 
external awareness of the investment opportunities offered by the island countries.

Governments of potential Asian source countries also have a role to play in 
facilitating the relocation process: by assisting with the identification of investment 
opportunities in the Pacific island countries, and providing adjustment assistance at 
home when relocation necessitates retraining and new infrastructure inputs.

Many of the possible policy initiatives referred to above fall squarely within 
the terms of reference of the Action Programme for Regional Economic 
Cooperation in Investment-related Technology Transfer. Thus the opportunity 
exists for the United Nations (and, in particular, ESCAP) to play an important role 
in promoting and accelerating the processes of technology transfer and relocative 
direct investment, and hence enhanced regional integration, to the advantage of 
both host and source countries.
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I. INTRODUCTION

A. OBJECTIVES OF THE STUDY
As the dynamic Asian economies shift to more technology-intensive and 

human capital intensive production, cost and input availability considerations 
encourage firms to relocate certain industries, or segments of industries, to less 
advanced countries. This is typically achieved, in part at least, through foreign 
direct investment (FDI).

This study examines, in a preliminary fashion, how and how far the relocation 
of appropriate industries to the Pacific island countries from the more advanced 
economies of Asia and the Pacific could act as an important stimulus to 
development in the Pacific island countries and promote their closer integration 
with the rest of Asia. Consideration is given to the extent to which the Pacific 
island countries are currently a suitable target area for relocative FDI, and what 
policies might be adopted to facilitate relocation.

In this policy context, special attention is paid to the potential role of the 
United Nations (and, in particular, ESCAP) in encouraging and accelerating 
relocative investment and technology transfer under the Action Programme for 
Regional Economic Cooperation in Investment-related Technology Transfer.B. COUNTRY COVERAGE

The study covers all the Pacific island countries. Most of the discussion 
refers to the eight “core” countries - Fiji, the Federated States of Micronesia, 
Kiribati, Marshall Islands, Tonga, Samoa, Solomon Islands, and Vanuatu, which 
account for the bulk of economic activity in the South Pacific. However, where 
data permit, reference is also made to three “micro-states” - Cook Islands, Niue, 
and Tuvalu.

The potential Asian source countries for relocative FDI considered in the 
study are Japan; the four newly industrialized economies (NIEs) (Hong Kong, 
China; Republic of Korea; Singapore; and Taiwan Province of China); the 
ASEAN-4 (Malaysia, Indonesia, the Philippines, and Thailand); the four South Asia 
developing countries (Bangladesh, India, Pakistan, and Sri Lanka); and China.
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Following this introduction, chapter II sketches the status of the Pacific 

island economics, examining the nature and causes of the current and potential 
economic difficulties of the subregion (focusing, in particular, on the poor growth 
and productivity records, the weak trading performance, and the deteriorating 
trading environment), and then explains the many potential advantages that an 
inward flow of relocative investment from Asia and integration into the Asia- 
Pacific economy might be expected to bring with it.

In chapter III, factors generally reckoned to be favourable to relocative FDI 
arc identified as a prelude to the detailed assessment in chapter IV of the current 
suitability of the Pacific island countries as targets for such investment. Special 
attention is paid to the impact of the inherent economic problems and the 
disadvantages of small developing countries (the key issues here being the 
consequences of size for cost structures, and for macroeconomic, legal, and social 
stability), and the extent to which the Pacific island countries have succeeded in 
deregulating their economies and rendering them “market friendly” from the 
perspective of foreign investors.

Chapter V first focuses on the basic characteristics that arc likely to typify 
Asian industries suitable for transplanting in the South Pacific, and then suggests a 
number of manufacturing, primary, and service sector activities which might prove 
viable in the Pacific island countries.

The study concludes, in chapter VI, with detailed proposals for policies 
aimed at facilitating a flow of relocative investment from Asia to the developing 
Pacific, including possible initiatives under the ESCAP Action Programme for 
Regional Economic Cooperation in Investment-related Technology Transfer.
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II. ECONOMIC PROBLEMS OF THE PACIFIC ISLAND COUNTRIES 
AND POTENTIAL GAINS FROM

RELOCATIVE FOREIGN DIRECT INVESTMENTA. ATTRACTIONS OF RELOCATIVE INVESTMENT
Relocative FDI is particularly attractive to the Pacific island countries for 

two separate, though connected, sets of reasons. First, the economic performance 
of the islands has been disappointing in recent years, with near zero growth rates 
and low productivity of domestic investment. An infusion of investment, which 
carries with it the dynamic technological and managerial characteristics of the 
Asian source economies, could breathe new life into the stagnating economies. 
Second, the closer integration with Asian firms which relocative investment would 
bring with it has specific advantages for economies which, because of their small 
scale, find developing their own technologies and overseas markets difficult. These 
problems have particularly serious implications at a time when established patterns 
of the trade of these countries seem certain to be disrupted by global liberalization. 
These difficulties, and the precise ways in which relocative investment could bring 
major benefits, are discussed below.B. INHERENT DISADVANTAGES OF THE PACIFIC ISLAND ECONOMIES

The economic problems affecting the Pacific island countries stem, in large 
part, from their size and geographical location. As the figures in table 1 indicate 
very clearly, their central feature is the very small scale of their economies. 
Populations range from 759,000 (Fiji) to only 2000 (Niue), with an overall average 
(12 countries) of 150,000, and gross domestic product (GDP) runs from US$1.6 
billion down to US$7 million. When combined with a narrow resource base, these 
characteristics result in a limited range of industries, many of which cannot 
compete successfully in export markets because of the very small scale of 
operation and high freight costs. This has resulted in very open and dependent 
economies, with export bases that are highly concentrated in terms of commodities 
and geography and dominated by primary commodities and services. These 
characteristics have retarded the transformation of the Pacific island economies. 
Manufacturing sectors remain small, the capacity for mastery and independent 
development of technology is negligible, and external market creation and 
expansion prove extremely difficult.
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1. Economic growth

The decade 1983-1993 saw an average annual growth in real GDP of 2.2 
per cent for the eight “core” Pacific island economies. Given the rapid rates of 
population growth, however, this permitted only a very limited overall growth in 
per capita real GDP and, indeed, a negative rate (of -0.4 per cent per annum) if Fiji 
is excluded.1

Key indicators for selected Pacific island countries are presented in table1.

Table 1. Key indicators for Pacific island countries

Country Population 
(thousands)

GDP
(US$ million)

GNP 
product

Ratio to GDP Area 
(sq. km)Ind. Agri- Imports

Cook Islands 18 63 3424 7 18 237

Fiji 759 1647 2140 17 18 41 18,274

Kiribati 76 38 710 9 8 74 811

Marshall Islands 53 85 1610 14 •• 181

Micronesia (FS of) 110 194 1554 2 25 •• 701

Niue 2 7 1366 16 •• 259

Samoa 163 122 980 18 34 88 2934

Solomon Islands 346 245 750 8 27 106 28,370

Tokelau 2 560 •• 26

Tonga 93 148 1610 13 34 51 720

Tuvalu 7 9 1100 21 24 51 24

Vanuatu 161 187 1230 15 20 45 12,189

* Figures are drawn from various national sources and refer to the latest year for which 
data are available.

1 Since 1990 there has been virtually no change In the per capita gross domestic product of Fiji.
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2. The external sector

Given the openness of the Pacific island economies and their heavy 
dependence on trade, it is to be expected that GDP and export performance will be 
closely related. The continued reliance on a narrow range of primary products 
means that it is also to be expected that export revenues, and hence GDP, will be 
volatile and vulnerable to sudden price and demand shifts outside local control. 
These difficulties are compounded by the high incidence of natural disasters (in 
particular, hurricanes and flooding) in the islands, which have serious consequences 
especially for the primary export sector.

The Pacific island countries have made noticeable progress in recent years 
with the necessary process of diversifying their export bases. Fiji has increased the 
share of a range of manufactures in exports from a negligible value a decade ago to 
around 8 per cent. Elsewhere, modest advances have been made through the 
development of niche markets (veal exports from Vanuatu, sashimi tuna from the 
Federated States of Micronesia, squash from Tonga, coconut cream from Samoa, 
and seaweed from Kiribati are much-quoted examples). But overall progress has 
been very limited and somewhat precarious. Reliance on primary exports is still the 
rule, and history suggests that niche export opportunities can evaporate with 
alarming suddenness and finality. Moreover, almost all of the Pacific island 
countries still run very large merchandise trade deficits.

The overall trading performance of the Pacific island countries, in 
comparison with that of other countries, has not been impressive in recent years. 
Comparative figures for growth rates in visible trade in the leading countries and 
other trading areas in the region are presented in table 2. In common with most 
other countries, the Pacific island countries expanded their exports particularly 
rapidly in the years 1975-1980, experienced a slowdown in 1980-1985, and 
expanded trade again in the period 1985-1990. However, export growth has tended 
to be weaker than that for other developing countries, for NIEs, for the ASEAN-4 
bloc, for other South Asian countries, and for the world as a whole.

This was true for the period 1980-1985 when Pacific island country exports 
actually declined by an average of 4.3 per cent per annum, much worse than for 
any other of the groupings quoted and for the world as a whole, and for 1985-1990, 
when these countries achieved only a modest average of 5.2 per cent expansion per 
annum as against average figures for the other groupings, ranging from nearly 2.4 
times that figure for world exports to 3.5 times for NIEs and nearly 4 times for 
China. And, while Pacific island country exports to Asian countries grew at roughly
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Table 2. Trading performance of selected Pacific island countries

(Average annual growth rates : percentage per annum)

Country Total exports Exports to Asian countries

1975/80 1980/85 1985/90 1990/95 1975/80 1980/85 1985/90

Fiji 15.9 -8.5 9.1 -0.3 23.8 -8.8 12.9
Samoa 19.1 16.3 -20.4 -8.3 21.1 14.8 -9.7

Solomon Islands -1.0 1.6 25.0 13.8 2.1

Tonga -5.8 129 0.4 -2.5 9.1

Vanuatu 0.3 -6.9 6.7 23.3 7.7

Total PICs 19.7 -4.3 5.2 24.0 -6.5 12.0

All ESCAP 18.6 4.8 13.2 19.2 5.0 15.5

NIEs 28.0 8.0 18.4 11.5 26.6 10.0 21.5

ASEAN-4 25.1 -0.6 13.5 14.8 26.1 0.5 12.6

South Asia 15.6 3.3 12.7 9.0 14.0 0.5 13.2

China 25.8 8.5 20.5 14.0 23.3 11.0 20.9

WORLD -0.9 12.1 2.3

Source : ESCAP, Trade Prospects for the Year 2000 and Beyond for the Asia and Pacific Region, 
(ST/ESCAP/1516) tables 1 and 2.

the same rate as world exports over 1985-1990 (i.e. 12.0 per cent per annum and 
12.1 per cent per annum, respectively), all the other groupings experienced more 
rapid growth of their exports to Asian countries. With regard to imports, Pacific 
island country imports from Asian countries over 1985-1990 grew marginally more 
slowly than total Pacific island country imports, 9.0 per cent per annum as against 
11.0 per cent per annum.

Thus, overall, while Pacific island country trade has grown more rapidly than 
GDP in recent years, export performance has been sluggish by world standards and 
by Asian standards though, as noted earlier, within a fairly modest overall export 
performance, exports to Asian countries have been a relatively rapidly expanding 
sector.
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3. Investment performance

Levels of investment in the Pacific island countries have been relatively high 
in recent years, but this has not been reflected in improved economic performance. 
The eight “core” countries achieved an average gross investment rate of 28.5 per 
cent of GDP over the period 1980-1992; so, given the generally low GDP growth 
rates, it is clear that the overall efficiency of investment is low, particularly in the 
public sector. (The situation in Fiji, the dominant economy in the subregion, is 
somewhat different from, and even more serious than that in the other countries. 
Not only has much investment been unproductive, but there has also been a severe 
slump in overall investment activity, figures for recent years indicating that total 
investment is running at around 13 per cent of GDP, and private sector investment 
at a very low level of below 5 per cent of GDP. (Fiji, 1995)).

4. Deteriorating external trading environment

Reinforcing concern regarding trading performance and its impact on overall 
economic performance is the virtual certainty that external trading conditions 
facing the Pacific island countries will deteriorate in the near future. This is mainly 
because these countries may, as a result of the completion of the Uruguay Round 
of multilateral trade negotiations, lose preferential access to a number of key 
markets. Particularly significant here are the probable erosion of the current levels 
of preference in the Australian and New Zealand markets and the possible loss of 
preferential access to the European Union (EU) markets for sugar (from Fiji), tree 
crop products, and canned tuna (from Fiji and Solomon Islands). More generally, 
the benefits that might have accrued in the future to the Pacific countries from 
access to European markets for a very wide range of goods, including 
manufactures, will now almost certainly be lost as the EU market is deregulated 
and the Lome preferences are wound down.

The implications of these changes for the Pacific island countries are strongly 
adverse. While deregulation of world trade should bring long-term benefits to the 
the world economy as a whole through more efficient production and trade 
expansion, there will inevitably be some losers, at least in the short and medium 
terms. Given their privileged position as relatively inefficient producers benefiting 
from “trade diversion”, and their poor track record with regard to aggressive 
entrepreneurial activity in world markets, the Pacific island countries are likely to 
be among the “losers” unless countervailing action is taken very quickly.

Furthermore, given the high levels of protection which most of the Pacific
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island countries have traditionally extended to inefficient import-substituting 
industries, the continuing external pressure for progressive removal of barriers to 
trade is likely to jeopardize substantial sectors of domestic production and, with 
them, employment and income levels.

While deregulation of world trade creates exciting opportunities for energetic 
and successful traders, it could bring with it serious difficulties for the less dynamic 
Pacific island economies.D. POTENTIAL GAINS FOR THE PACIFIC ISLAND COUNTRIES FROM INTEGRATION INTO THE ASIA-PACIFIC ECONOMY

Before discussing the specific benefits likely to accrue to the Pacific island 
countries from relocative direct investment, it is necessary to justify the shift to 
closer regional integration with the Asia-Pacific economy. Could the switch from 
one set of trading partners (primarily the EU and Australia/New Zealand) to 
another (Asia) result merely in the substitution of one set of distortions by 
another? Is the reorientation likely to be worthwhile?

It is not possible here to make detailed estimates of the probable gains and 
losses from realignment of the Pacific island economies. But the balance of a priori 
argument is heavily in favour of such a change. The logic runs as follows:

(a) First, while it is true that several Pacific island countries have benefited 
from the distortion of trading and investment patterns promoted by the South 
Pacific Area Regional Trade and Economic Cooperation Agreement (SPARTECA) 
and the Lome provisions, these benefits may not last much longer; at the very best, 
their future is highly uncertain. When, and if, preferential access is withdrawn, 
certain important island industries (for example, sugar) will find difficulty in 
maintaining sales at current levels or may even face total market collapse (for 
example, of cut-and-trim garment production).

(b) In this situation, the hand of the Pacific island countries is forced. New 
export products must be developed and comparative advantage reoriented if 
income levels are to grow. Ideally, such reorientation of the export sector should be 
market directed to reduce the risk of introducing a new set of distortions and 
associated instabilities.

(c) Closer tics with Asia arc natural because of the unique dynamism of 
the region. No new set of distortions is implied, since Asian regionalism is a
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market-induced phenomenon (a response to expanding market opportunities, and 
not the result of introducing preferential trade policies); hence the description 
“open regionalism” (Drysdale and Garnaut, 1993). Growing integration of the 
Asian economies has not meant retreat into local market orientation. Indeed, the 
value of Asian exports to countries outside the region has grown very rapidly in 
recent years despite the explosion of intraregional trade. Closer ties with Asia 
certainly do not mean that the Pacific island countries will be cut off from 
traditional trading partners if export opportunities remain. But the experience of 
Australia and New Zealand is instructive here. Until the early 1960s, their trade 
with Asia was limited. But the decline of Commonwealth preference led to a major 
redirection of trade towards Japan and developing Asian countries, and these 
markets have now become crucial. Much the same may be expected to happen to 
the Pacific island countries, though their entry into the dynamic Asia-Pacific 
economy has been delayed by over 20 years by the survival of preferential market 
access which has been accorded them as a form of aid.E. BENEFITS FROM RELOCATIVE DIRECT INVESTMENTIN THE PACIFIC ISLAND COUNTRIES

The combination of problems facing the Pacific island countries, such as the 
inherent disadvantages encountered by enterprises in small, remote economies, a 
weak and deteriorating overall economic record, poor trading performance, and the 
prospect of increasing difficulty in finding overseas markets and combating 
competition from imports in domestic markets, are prompting Pacific island 
countries to look urgently for the means of diversifying and modernizing their 
export bases. Given the persistently weak performance of their indigenous 
industrial sectors in export markets, it is natural that their attention should have 
turned to inward foreign investment as a possible means of achieving this goal.

Relocative private investment from Asian countries seems likely to be 
particularly beneficial because it promises to bring with it the answers to some of 
the most acute economic problems. In particular, such investment could achieve 
the following:

(a) It is likely that the parent firms would be characterized by dynamic 
trading performance. Access to otherwise unavailable inputs, new export products, 
new export markets, and marketing know-how could have a major beneficial 
impact. By broadening the access to overseas markets and, very probably, shifting 
the comparative advantage base towards a more dynamic structure, which is less
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dependent on primary products, and focusing rather on the higher income elasticity 
industrial products currently produced by the Asian countries, relocative FDI could 
answer the central problems of market access and the “backward” commodity 
composition of exports.

(b) As well as providing additional investment funds, relocative FDI is also 
likely to have superior productivity to current domestic investment. This reflects 
the typically high efficiency of the parent firms in Asia. The overall effect is thus 
likely to combine increased levels of output with lower unit costs, improved overall 
competitiveness in world markets, and much reduced reliance on preferential 
treatment from foreign importers.

(c) The Pacific island countries currently have very little technology- 
generating capacity. This means that the creation and development of new, 
indigenous technologies is almost totally absent and that technology transfer and 
absorption arc difficult, with consequential penalties in export markets. Inward 
relocative FDI brings with it both technology and the managerial, entrepreneurial, 
and technical skills required to absorb and deploy that technology. (The fact that 
absorption may, nevertheless, still cause problems is returned to in chapter IV.)

(d) Since relocative inward investment could, in some cases, take the form 
of the transfer of individual processes or sub processes (known as “segmentation”) 
rather than complete production systems, the efficiency losses sometimes 
associated with small-scale production might be side-stepped or reduced 
appreciably. By, in effect, acting as sub-contractors, producers would also reduce 
the risk liability of their activity, since a market would be guaranteed, and they 
could economize on entrepreneurial input, never a plentiful resource in the islands.

(e) The reorientation of production and trade in line with genuine cost and 
price advantage would replace older, less efficient patterns of resource allocation 
and trade, sustained by administrative arrangements and market interventions, by 
more efficient market-directed patterns of resource allocation, which would permit 
increased output and income growth.

(f) By acting as “growth poles”, incoming firms could increase the demand 
for domestic output in the Pacific island countries directly. Through the process of 
diffusion of technological and managerial expertise, which often results from 
building up local supply linkages, they could encourage the upgrading of the 
industrial sectors in the Pacific island countries.
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After some decades of suspicion bordering on hostility, the potential gains 
from inward foreign investment are, in fact, now recognized in most of the Pacific 
island countries. Most island governments are willing to encourage the inflow of 
foreign funds and firms. However, the advantages of relocative private foreign 
investment from Asia have not yet attracted much attention.
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III. FACTORS FAVOURING RELOCATIVE
FOREIGN DIRECT INVESTMENT

If the Pacific island countries are to take advantage of the potential benefits 
of inward relocative investment from Asia, it is important that the factors 
favouring such investment are understood. These fall into two categories: host 
country and source country factors. Both are discussed below.A. HOST COUNTRY FACTORS

1. Introduction

Extensive research on FDI over three decades has resulted in a high degree 
of agreement on its determinants. Dunning’s widely accepted “eclectic paradigm” 
(Dunning, 1988) focuses on three crucial factors: ownership (O) of proprietory 
assets (for instance, patents) which may yield rents, locational advantages (L), and 
the possibility of internalizing (I) both of these in the form of increased profits. Of 
these OLI factors, only location is relevant in the current context, as production for 
domestic Pacific island markets is unlikely to be significant for most incoming 
firms.

Broadly speaking, host country locational factors fall into three categories: (a) 
those that reduce unit costs for firms moving into the Pacific island countries (or 
hold them below costs in the country of origin); (b) those that reduce long-term 
risk liability and uncertainty associated with foreign investment in these countries; 
and (c) those that reinforce the regular gains from FDI by encouraging free interplay 
of market forces. These three categories are discussed below.

2. Cost-reducing factors

(a) Lower input costs

Given that relocative investment in the Pacific island countries is seen as a 
means of creating a base for exports, international competitiveness is a key 
consideration. Relocation will be attractive only if costs, which include the costs of 
relocating and of transferring technology, are lower than those at home or in 
alternative host countries (since the parent firms are under no obligation to invest 
in the Pacific island countries) and in other countries where competing products are 
made.
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Key factors in this context are as follows:

(a) Unit costs of factors of production, especially labour.

(b) Productivity of factors of production, particularly labour productivity, 
which depends largely on the skills of the labour force, its level of motivation, and 
the quality of the managerial/organizational input; this affects operating efficiency, 
the costs of actually transferring technology (which may be substantial (Wang and 
Blomstrom, 1992), and absorptive capacity for transferred technology.

(c) Infrastructural support. Efficient industrial production (and efficient 
technology transfer) requires a range of largely non-tradeable inputs in the form of 
infrastructure, without which relocative FDI will not be successful. These must be 
provided locally, the main items being adequate transport services and facilities 
(road, air, sea); efficient up-to-date communications facilities (telecommunications 
and postal services); utilities (especially reliable provision of power and water); and 
financial, commercial, and legal services.

(d) Availability of competitively priced inputs from local industry. In most 
cases, incoming (“relocating”) firms will wish to source a significant proportion of 
their inputs locally in the interests of efficiency and logistical convenience. The 
availability of basic materials, parts, auxiliary materials (such as packaging), and 
engineering and other service inputs will be a clear advantage for a given location, 
bearing in mind the increasing international competitive pressure for efficiency, 
including efficient inventory management and the flexibility of production 
scheduling and tasking.

(e) Transport and communications costs.

(b) Risk reduction

Undue risk liability in a project has the same effect as a cost increase, and 
may rule out potential foreign investment projects by cutting the expected value of 
future returns. Conversely, risk reduction increases the attractiveness of projects. 
Key considerations in this context are set out below:

(a) A stable and predictable macroeconomic environment with special 
reference to the need for the following:

* Low and non-volatile rates of inflation (so that accurate cost projections 
may be made and international competitiveness maintained)
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* Foreign exchange rates that are stable and reflect market forces 
accurately

* Stable, market-determined interest rates

* Absence of serious internal/external macroeconomic imbalances (as 
these may trigger sudden and sizeable changes in key parameters such as 
the exchange rate, tax rates, interest rates, and the inflation rate)

* More generally, clear and consistent economic strategics pursued by 
national governments

(b) A stable political environment, which implies the existence of political 
and governance systems conducive to establishing administrations with broadly- 
based, long-term mandates for their policies (rather than frequently changing 
administrations with widely differing views on policy). Clear-cut, durable, and non- 
adversarial official attitudes towards inward foreign investment are a specific 
requirement in this context.

(c) A dependable legal environment characterized by the following:

* Transparent legislation relating to commercial activities in general and 
foreign investment in particular

* Efficient, speedy, and reliable enforcement of legal provisions

* Absence of corruption

(d) A welcoming social environment with no serious law and order 
problems, and a generally accepted formula for dealing with land tenure and land 
acquisition issues, especially with regard to native lands.

(e) Strong recent economic performance since foreign investors searching 
for a new base for production for exporting arc attracted, and reassured, by 
evidence of a potential for rapid growth, especially in external trade, not because 
this has any implications for local sales, but rather because it is indicative of a local 
capacity to produce efficiently and competitively.

3. “Market-friendly "attitudes and policies

The prospects for success of relocative FDI, including its long-run 
profitability, arc increased by the prevalence of “market-friendly” attitudes and 
policies in the host country. Particularly important arc the following:
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(a) The existence of a liberal trading environment with low, or zero, tariffs 
on imports and few non-tariff barriers.

(b) A liberal foreign investment regime, which accords non-discriminatory 
“national treatment” to all firms, regardless of provenance, in respect of taxation, 
foreign exchange remittance regulations, and operating regulations and conditions.

(c) A generally favourable official attitude towards privatization and 
deregulation. B. COUNTRY OF ORIGIN FACTORS

For relocative FDI to occur, it is clear that certain conditions must obtain in 
the countries of origin (in this case, the Asian countries). The key requirements are 
as follows:

(a) The existence of source country firms, which stand to gain from 
transferring all or part of their production abroad. Here, the OLI factors would 
come into play.

(b) An awareness among such firms of the potential gains from foreign 
investment and the conditions in potential host countries.

(c) Government policies that do not discourage foreign investment 
(through unfavourable exchange control regulations, punitive tax treatment of 
foreign profits, or “extraterritorial” legislation).

These “country of origin” conditions do, by and large, exist in the majority of 
Asian countries under consideration. Thus the “supply side” of the relocative FDI 
process need not be seen as a problem, especially in view of the very large foreign 
investment potential of the source countries and the relatively trifling investment 
needs of the Pacific island countries. However, the situation with regard to host 
country conditions is much less favourable. These conditions are examined in detail 
in chapter IV.
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IV. ASSESSMENT OF THE CURRENT SUITABILITY OF
PACIFIC ISLAND COUNTRIES AS TARGETS FOR

RELOCATIVE PRIVATE INVESTMENT

A. INTRODUCTION
Having considered the factors tending to attract relocative FDI, it is now 

possible to assess the current suitability of the South Pacific economics as targets 
for Asian firms wishing to relocate production. In this chapter, the relevant 
characteristics of the island economics arc discussed, the main finding being that, 
as things stand, while the Pacific island countries do have a number of attractive 
factors for firms considering relocative investment, they also possess a number of 
discouraging factors.

The analysis comprises two parts. First, in section B attention is directed to 
the general issue of whether or not the Pacific island countries make natural and 
obvious partners for Asian enterprises considering relocating, in terms of past and 
current levels of economic interaction between the two regions, and their relative 
sizes, dynamism, and economic character. Following this, in section C, the current 
status of the Pacific island countries is considered with regard to the specific 
locational factors likely to attract or deter relocative FDI.B. CURRENT STATUS OF ECONOMIC RELATIONS BETWEEN PACIFIC ISLAND COUNTRIES AND ASIA

Traditionally, economic relations between Pacific island countries and Asia 
have not been strong. In terms of trade and foreign investment, the islands have 
tended to be oriented towards Australia, New Zealand, Flurope, and North 
America. These links remain, but there is evidence of a shift in the emphasis of 
merchandise trade patterns towards the more dynamic Asian economics, 
particularly China; Japan; Hong Kong, China; Singapore; and Taiwan Province of 
China.

Figures for Pacific island country exports and imports, by trading partners, arc 
given in tables 3-6. For six of the seven Pacific island countries covered, the 
proportion of exports going to Asian countries rose significantly over the period 
1982-1993, the value of these exports increasing almost fourfold over the decade.
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Table 3. Pacific island country exports to Asia, 1982-1994

Exporter Proportion of exports going to Asia (percentage)

1982-1984 1991-1993 1993 1994

Federal State of Micronesia a 48 78 0 ---

Fiji 5 15 12 ---

Kiribati 0 49 ___

Samoa 1 0 0 3

Solomon Islands 47 62 76 ---

Tonga --- 57 57 60

Vanuatu 19 25 27 27

Sources : For 1982-1984 and 1992-1993 : World Bank, 1995. Fiji: Restoring Growth in a Changing 
Global Environment (Washington, DC); for 1993 and 1994: International Monetary Fund; 1994. 
International Financial Statistics (Washington, DC); Australian National University Database.

a Exports to Japan only

Particularly rapid rates of growth were recorded for Fiji, Kiribati, Solomon Islands, 
Tonga, and Vanuatu. Although the geographical distribution of export sales from 
individual Pacific island countries is erratic from year to year (reflecting the low 
absolute volumes of trade and the substantial impact of individual deals, such as a 
one-off sale of sugar by Fiji to an Asian customer), the figures do suggest that 
there has been a shift in the direction of export trade towards Asia, which 
accounted for just over 25 per cent of the island exports in 1993.

This overall expansion does, however, conceal a very uneven distribution of 
Pacific island country exports across their Asian customers. Japan is, as might be 
expected, both the main Asian market for Pacific island country exports and the 
main supplier of imports. But no other Asian country took as much as 1 per cent of 
Pacific island country exports in 1993 except Malaysia, which bought a one-off 
consignment of Fiji sugar in that year.

The situation is very different with regard to imports. As the figures in table 6 
show, while Japan clearly enjoys the lion’s share (45 per cent) of the Pacific island
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Table 4. Pacific island country exports to Asian countries, 1993 
(Millions of US dollars)

Fiji Samoa Tonga Vanuatu Solomon Total

importer US$ (%)
China 2 2 0.3

Hong Kong 2 2 0.3

Japan 30 13 83 132 18.9

Malaysia 26 26 3.7

Philippiness 1 3 4 0.6

Rep. of 
Korea 0 0.0

Singapore 3 3 6 0.9

Sri Lanka 0 0.0

Taiwan (POC) 3 3 0.4

Thailand 5 5 0.7

Total dev 
Asia .32 0 0 0 16 48 6.9

Total 
Asia 62 0 13 6 99 180 25.8

All LDCs 129 1 1 3 25 159 22.7

All indus
trialized 
countries 374 5 21 19 106 525 75.0

TOTAL 518 6 23 22 131 700 100.0

Source : International Monetary Fund, 1994. International Financial Statistics (Washington, DC)

market, Singapore (19 per cent), China (11 per cent), Hong Kong (10 per cent), and 
Taiwan Province of China (7 per cent) arc also serious players. The total purchases 
of the six main importers grew by an average of just under 2 per cent per annum
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Table 5. Pacific island country imports from Asia, 1980 and 1993

Importer Imports Percentage Change

1980 1993
(Millions of US dollars)

Fiji 134.0 194.4 +45.1

Kiribati 3.6 10.2 +183.3

Samoa 11.9 5.7 -52.1

Solomon Islands 24.1 9.3 -61.4

Tonga 1.9 5.6 +194.7

Vanuatu 5.5 4.5 -18.2

Total 181.0 229.7 +26.9

Sources : World Bank, Fiji. Restoring Growth in a Changing Global Environment (Washington, DC) 
International Monetary Fund, 1994. International Financial Statistics (Washington, DC)

from 1980 to 1993, though for three of these countries there was an overall 
decline.

Thus, although their trade seems to be shifting to a significant extent towards 
Asia, the Pacific island countries still appear to find it difficult to penetrate any 
Asian market other than that of Japan. This presumably reflects the limited range 
of products offered by the Pacific island countries and, in particular, the paucity of 
industrial products in their repertoire. This, in turn, confirms that these countries 
currently do not offer a well-established industrial foundation on which relocative 
FDI can be built. Incoming Asian firms will, with very few exceptions (such as 
garment producers in Fiji), be pioneers in any industries they choose to enter in the 
South Pacific.

Moreover, trade with Asia, although now important to several of the Pacific 
island countries is, in absolute terms, dominated by Fiji and Solomon Islands, 
which together account for nearly 90 per cent of the islands’ exports to and imports 
from Asia. Asian trade with the other Pacific island countries is negligible as well as 
erratic in volume and value.

With regard to foreign investment, recent years have seen the growth of 
Asian participation in the economies of several of the Pacific island countries. The
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(Millions of US dollars)

Table 6. Pacific island country imports from Asia, by country, 1993

Exporter Fiji Kiribati Samoa Solomon 
Islands

Tonga Vanuatu TOTAL
Mill.
US$

%

China 24.6 0.6 25.6 11

Hong Kong 23.4 0.6 24.1 10

India 9.9 9.9 4

Japan 79.7 7.8 3.0 3.4 5.2 4.5 103.6 45

Singapore 40.3 0.8 3.1 0.4 44.6 19

Taiwan (POC) 16.4 16.4 7

Other Asia 0.0 2.4 0.7 2.8 0.0 0.0 5.9 3

Total dev
Asia 114.7 2.4 2.7 5.9 0.4 0.0 126.1 55

Total Asia 194.4 10.2 5.7 9.3 5.6 4.5 229.7 100

Total Imports653.0 25.4 102.0 144.5 51.5 72.0 1048.4

Asia
% of total 29.8 40.2 5.6 10.9 6.3 6.4 21.9

Source : International Monetary Fund, 1994. International Financial Statistics (Washington DC) 

main targets have been the tourism industry (notably in Fiji, though smaller 
developments have been undertaken elsewhere), tuna fishing and canning (notably 
in Solomon Islands), logging (particularly in Solomon Islands) and garment 
production (in Fiji).

Comprehensive data shown in table 7 on foreign investment into the Pacific 
island countries are not available, but it seems unlikely that any year thus far has 
seen a total inflow from all sources much greater than the 1990 figure of US$103 
million (this including US$25 million profit reportedly reinvested in Vanuatu) - out 
of a total annual gross investment figure of US$400-500 million for the seven 
largest Pacific island countries.2 Foreign investment by Asian countries has recently

2 This refers to gross investment, 1990-1992, in Fiji. Kiribati, Marshall Islands, Samoa, Solomon Islands, Tonga, and Vanuatu.



30 Matching investment opportunities and the relocation of industries

(Millions of US dollars)

Table 7. Foreign direct investment in Pacific island countries, 1987-1993

Recipient 1987 1988 1989 1990 1991 1992 1993

Fiji 11 32 8 80 15 50 29

Kiribati -- -- -- -- -- -- --

Solomon Islands 10 2 12 10 15 14 na

Tonga -- -- -- -- -- 1 --

Vanuatu* 13 11 9 13 25 26 26

Source : IMF, international Financial Statistics, various. (Washington, DC) 
*All reinvested profits.
-- Zero or negligible.

been exceeding US$4000 million per annum (1993), so even a fairly limited 
diversion of this flow towards the Pacific island countries would cover any 
probable requirements of the latter. Looked at another way, these figures make it 
clear that the Pacific island countries, in aggregate, can at best constitute only a 
relatively minor target for Asian FDI.

The development of the foreign aid relationship between the Pacific island 
countries and Asia parallels that for trade. In recent years, Asian donors (notably 
Japan, although China, the Republic of Korea, and Taiwan Province of China have 
also made significant contributions) have become relatively more important as 
sources of grant finance, especially for infrastructure projects.

To sum up, in recent years the Pacific island countries have begun to develop 
closer economic relationships with Asian countries in the areas of trade, foreign 
investment, and official development assistance (ODA). While still much smaller 
than the corresponding links with traditional partners, these developments do 
indicate a growing involvement of Asia with the South Pacific. This, in turn, 
suggests that a base of local knowledge and commitment to the islands, albeit a 
narrow one, already exists, and it is to be expected that this will facilitate relocative 
FDI.
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To what extent do Pacific island countries display characteristics that seem 

likely to attract or deter relocative FDI?

Factors that may attract investors to Pacific island countries are examined in 
section 1 below. Then, in sections 2 and 3 potential deterrents arc discussed. 
Section 2 covers factors that arc inherent in, or have developed as a direct result of, 
the smallness and remoteness of the Pacific island countries, and section 3 covers 
factors that are more clearly the result of policy choices, or failures of policy.

1. Factors that may attract investors to the Pacific island countries

For industrial concerns that look to investing in the Pacific island countries, 
the main locational advantage is likely to be the labour force. Standards of health 
and basic education arc high, and while, for the most part, labour in the islands is 
unfamiliar with workplace discipline, it has proved to be diligent and tractable. 
Labour relations are generally good, and industrial disputes arc relatively 
uncommon.

The physical environment is largely unspoiled and attractive, though this 
feature is usually seen as creating opportunities in tourism rather than favouring 
industrial development. Most of the Pacific island countries have a significant 
natural resource endowment. Marine resources are the most widely distributed, but 
several countries have important forest, agricultural, and mineral resources too.

Lastly, although communalism is the basis of traditional island society, there 
is no hostility towards private economic activity in the modern sector, and the 
attitude of the governments to investors is, in principle, welcoming. (The apparent 
paradox of heavy involvement of government in most of the economics of these 
countries has more to do with smallness and unwillingness to delegate authority 
than with ideological conviction.)

2. Factors that may deter investors: smallness and/or remoteness

The Pacific island countries display a number of features typical of small 
island least developed countries which arc likely to reduce their attractiveness to 
potential foreign investors. The more important of these factors arc the following:
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(a) Small local markets

Only a minute proportion of the total output is likely to be sold locally.

(b) High international transport costs

The interrelated factors of small traded volumes, the frequent need to break 
bulk, and the prevalence of entrepot trading within the South Pacific tend to raise 
transport costs for all but the largest exporting firms in the Pacific island countries. 
While this cost and access disadvantage (applicable to both sea and air freight) may 
not directly affect large new exporters located in those Pacific island countries best 
served by international carriers (Fiji and Solomon Islands being relatively well 
favoured in this respect), there will certainly be a problem in the smaller and more 
remote locations. Moreover, even large incoming firms cannot wholly escape 
transport cost penalties in the Pacific island countries, since most of their local 
suppliers themselves will find their costs raised for this reason. Furthermore, freight 
problems also come in the shape of inflexibility of response to orders, which could 
be a serious handicap for firms dependent on rapid reaction to the market’s varying 
demands.
(c) High costs of infrastructure

Given the small scale of infrastructural activities, unit production costs of 
most physical infrastructure (water, power, and roads in particular) tend to be 
higher in Pacific island countries than in larger least developed countries at 
corresponding levels of gross national product (GNP) per capita. The consequence 
is that unit charges for water and electricity, where there is a public supply, tend to 
be high and most road systems are incomplete. With regard to the financial 
infrastructure, Pacific island countries tend to possess only a restricted range of 
financial institutions, often no more than a small number of branches of 
commercial banks plus a development bank. Specialist financial institutions such as 
merchant banks, import-export finance houses, and stock exchanges are either 
absent or very small. Legal and commercial infrastructure may also be lacking, 
especially in the smaller countries.
(d) Lack of supporting industries

The economies of the Pacific island countries are too small to sustain a dense 
network of supporting industries for any sector. The limited size of the local 
market rules out, or restricts, the presence of many supporting industries. This is 
true even for the largest enterprise in the South Pacific, Fiji’s long-established sugar 
industry. In all the Pacific island countries, manufactures comprise a small
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proportion of total output, their average share of GDP for the seven largest 
countries being only 7.4 per cent. Moreover, much of the reported manufacturing 
refers to food processing (sugar refining, tuna canning, brewing etc.) and not to 
processed materials and components from the engineering sector of the kind that 
would be required by many incoming Asian manufacturers. Thus, aside from certain 
basic agricultural and marine raw materials, most of the inputs required by 
relocating industrial producers will, at least initially, require importation. In 
particular, most manufactured inputs and engineering services are unlikely to be 
available locally, or are available only at prohibitively high cost.
(e) Limited absorptive capacity for technology transfer

In all the Pacific island countries there is a serious shortage of the skills 
needed to support the inward transfer and operation of modern manufacturing 
technology. Basic operating skills for a wide range of hardware are in short supply 
or absent, as are the usual technology support networks of repair and maintenance 
facilities and technical consultancy services. This reduces the absorptive capacity 
for incoming technology, increases costs, and makes the outcome of individual acts 
of technology transfer more uncertain.

(f) Small and narrow resource base

The smallness and narrowness of the resource base in the Pacific island 
countries inevitably restricts the range of industries that can operate profitably. In 
the more extreme cases (Niue, Tokelau, and Tuvalu) it may be very difficult to find 
any new activity that is likely to be profitable and attractive to incoming firms. 
Even in the larger countries, many Asian companies that may consider relocating 
would be unable to transfer processes and subprocesses because of a lack of 
comparative advantage in their particular lines of activity.

This scale factor is well illustrated by the labour force figures given in table 8. 
For three of the nine countries, the total labour force numbers 10,000 or less; 
clearly, in such cases, the amount of free labour available to incoming firms in one 
location, and at one point in time, could indeed be negligible.

In this respect, the Pacific island countries represent a much more specialized 
target location for relocative FDI than do larger and more diversely endowed least 
developed countries in Asia, in the sense that the range of industrial possibilities 
available for relocative FDI is seriously constrained not only by cost advantage 
cosiderations but also by absolute physical limits on the nature and availability of 
indigenous inputs.
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Table 8. Estimates of labour force size in the Pacific island countries

Country Labour Force 
(thousands)

Country Labour Force 
(thousands)

Cook Islands 6.5 Niue 1.2

Fiji 250.0* Samoa 88.0

Marshall Islands 10.0 Solomon Islands 65.0

Micronesia Tuvalu 2.5
(Federated States of) 30.0 Vanuatu 60.0

*Around 35 per cent are in full-time formal employment.

(g) Vulnerability to natural disasters

A further drawback of the Pacific island countries as a location for relocative 
FDI is their vulnerability to natural disasters. In recent years, hurricanes and 
flooding, in particular, have caused significant setbacks to economic activity in 
several countries, notably Fiji, Samoa, and Vanuatu. Manufacturing activity, 
however, though not immune to the problems caused by such disasters, does tend 
to be less affected than are farming and fishing.

3. Factors that may deter investors:: policy-related characteristics

In addition to the inherent deterrent characteristics itemized in section 2 
above, several characteristics that stem from policy action or inaction must also be 
considered:

(a) Recent economic performance

In the Pacific island countries, the overall economic performance has been 
weak in recent years. It is not surprising to find that this is reflected in the 
performance of exporters. As compared with other countries in the ESCAP region, 
the Pacific island countries have a very small export base with a poor growth 
record. In both 1980 and 1993, these countries accounted for approximately 0.02 
per cent of world exports. By contrast, the share of “developing Asia” in world 
exports was 7.6 per cent in 1980 and 17.2 per cent in 1993. (The corresponding 
figures for NIEs were 3.8 per cent and 10.2 per cent, respectively, and for the 
ASEAN-4, 2.3 per cent and 3.6 per cent.) Thus not only do other potential host 
countries for relocative FDI possess a much larger export base (several hundred
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times the size of that of the Pacific island countries) but they are also rapidly 
increasing their share of world markets, whereas the share of Pacific island 
countries is static. Moreover, while recent trends provide no reason for optimism in 
respect of the future growth path of Pacific island country exports, Asian 
producers are expected to continue expanding sales at a rapid rate, at least up to the 
year 2010. A recent study forecasts the rates of growth set out in table 9, the 
lowest average annual rate being a respectable 5.1 per cent for Japan, and the 
overall average for the 12 countries quoted being 11.0 per cent.

(Percentage growth per annum)

Table 9. Forecast growth rates of Asian exports to 2010

China 12.6 Japan 5.1 Rep. of Korea 9.9

Hong Kong, China 15.5 Malaysia 11.6 Singapore 10.5

India 11.7 Pakistan 7.0 Taiwan POC 8.2

Indonesia 11.3 Philippines 15.6 Thailand 12.8

Source : ESCAP 1995. Trade Prospects for the Year2000 and Beyond(ST/ESCAP/1516), table 5.

The implication of these figures is that, as things stand, the Pacific island 
countries constitute a tiny and slow growing export base, characteristics which, 
taken alone, would not encourage inward investment. Clearly, if these countries are 
to attract relocative FDI, the assumption must be that these considerations arc not 
seen by the investing firms as decisive.

(b) Labour costs and productivity

By and large, wages for manual and artisanal labour in the Pacific island 
countries tend to be high, given the level of GNP per capita. This reflects, in part, 
the high reservation wage resulting from the prevalence of “subsistence affluence” 
(i.e. a prosperous rural/subsistence sector, with a relatively even income 
distribution and little acute poverty) reinforced in some cases by substantial inflows 
of remittances from migrant workers and grant aid. In addition, in many of these 
countries the public sector acts as a wage leader and has a history of pushing 
earnings up ahead of productivity growth.

Accurate wage rate data arc not available for most Pacific island countries, 
but it is possible to piece together some indicative information on orders of
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magnitude; this is done in table 10. Tonga, Federated States of Micronesia, and Fiji 
appear to be the countries with the highest wages in the region, while the lowest 
daily rate is the minimum wage for Solomon Islands at US$2.56.

Table 10. Indicative average daily wage rates in Pacific island countries

Country Category of Labour Daily Wage 
(USdollars)

Year

Fiji All employees 10.15 1993

agricultural 6.93 1993

construction 10.66 1993

Kiribati Unskilled 4.20 1993

Micronesia
(Federated States of)

Minimum wage 10.80 1993

Samoa Unskilled 4.88 1994
Solomon Islands Unskilled 2.56 1994
Tonga Artisan 14.60 1992

Unskilled 8.64 1992
Tuvalu Artisan(public sector) 5.60 1991/2

Unskilled(public sector) 4.70 1991/2

Sources : Fiji, Samoa, Solomon Islands., Tonga, Tuvalu: author’s estimates. Other Pacific island 
countries: Forum Secretariat, Review of the Foreign investment Climate in the South Pacific Forum Island 
Countries (Suva).

Wage rate comparisons of Pacific island countries with Asian countries are 
complicated by the limited availability of data and problems of comparability. The 
figures stated in table 11 refer to wages in a number of countries which would 
presumably be the stiffest competitors for footloose relocative FDI. The precise 
differentials suggested by these published figures should not be taken literally, but 
they probably give a reasonable idea of orders of magnitude. They suggest, at the 
very least, that Pacific island countries cannot be termed “low wage” producers. 
Major exporters of manufactures such as Singapore, Hong Kong, and the Republic 
of Korea all appear to pay basic wage rates below those prevailing in Fiji and
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Table 11. International comparisons of daily wage rates: 
Pacific island countries and Asian countries

Country Category of Labour/Wage Index of Daily Wage 
rate (Fiji = 100)

Fiji Construction Employees 100

Tonga Unskilled 85

Samoa Unskilled 46

Tuvalu Unskilled (Public Sector) 41

Kiribati Unskilled 39

Solomon Islands Unskilled 24

Rep. of Korea Unskilled 76

Singapore Unskilled 65

Hong Kong Unskilled 66

Malaysia Unskilled 22

Indonesia Unskilled 19

Philippines Unskilled 17

India Unskilled 16

Sri Lanka Unskilled 8

Source : Pacific island countries : table 10 above; Asian countries : calculated from P.A. McGavin, 
1993. “The 1992 Minimum Wages Board Determination : Implications for Employment and Growth”, 
The Papua New Guinea Economy (Australian International Development Assistance 
Bureau, Canberra), table 3.9.

Tonga. And the rates quoted for Indonesia, Malaysia, and the Philippines, all 
rapidly developing exporters, are lower than those for all the six Pacific island 
countries quoted.

Thus, it appears that attempts to attract relocative FDI are likely to be 
hampered by high unit labour costs. When it is recalled that labour productivity is 
also believed to be low, relative to remuneration in South Pacific manufacturing, 
the task of competing successfully for relocative FDI seems even more daunting.
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(c) Skill availability

Pacific island labour forces are generally deficient in manual, technical, and 
managerial skills. Furthermore, in the large majority of ethnic groups which 
comprise the Pacific community, traditional cultural norms exclude individualism 
and entrepreneurship. Breaking with these norms is proving difficult, as is 
developing a solid base of skills.

Basic literacy levels in the Pacific island countries are high, the average adult 
literacy rate for the 12 countries is 89.2 per cent, and only four countries have 
values below 90 per cent. However, in most countries, there are serious doubts 
about the quality of secondary school education, and facilities for technical training 
and business education are inadequate (World Bank, 1992). Moreover, in several 
countries (notably Cook Islands, Fiji, Niue, Samoa, and Tonga), skilled manpower 
has ready access to employment opportunities in Australia and New Zealand, and 
out-migration is common.

The lack of skilled labour is clearly a cause of the virtual non-existence of 
manufactured exports from most of the Pacific island countries in the past, and 
constitutes an important barrier to expansion of the manufacturing sector in the 
future.
(d) Macroeconomic  stability

The record of Pacific island countries on macroeconomic stability is mixed, 
as can be seen from the following:

(i) inflation rates in the 1990s have, as table 12 indicates, been fairly 
modest in most Pacific island countries. The average annual rate for the 
nine countries listed in the table was 6.6 per cent in 1990-1994. Only in 
Solomon Islands and the Cook Islands was double-digit inflation 
observed. However, long-term stability is difficult to guarantee as the 
monetary authorities have only limited influence over domestic price 
levels, given the very open nature of their economies and the associated 
problems with imported inflation.

(ii) Exchange rates have, on the whole, been prudently managed in recent 
years. Drastic changes in rates are very unusual as are exchange rates that 
are seriously out of line with market parities. However, in the 1990s 
several countries (notably Fiji) have permitted their currencies to 
appreciate significantly. Given the high nominal wage rates and low 
productivity observed in these countries, it may be argued that further
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depreciation is now called for in those countries that manage their own 
currencies.

(iii) Budgetary imbalance in the form of a chronic tendency to deficit is a 
pronounced characteristic of 9 of the 10 countries for which data are 
presented in table 12. (In the tenth case, Kiribati, an underlying tendency 
to deficit has usually been offset by drawing on the Revenue Equalization 
Reserve Fund.) In most Pacific island countries, government spending is 
typically 40-70 per cent of GDP and far exceeds domestic tax and non-tax 
revenue. Inadequate mechanisms for collecting taxes, an excessively large 
public sector, continued support for public sector enterprises in the red 
(Air Marshall and Polynesian Airlines being particularly striking recent 
examples), unduly relaxed attitudes towards wage and salary increases in 
the public sector and towards monetary expansion, and generally weak 
fiscal discipline are, in varying degrees, characteristic of most Pacific 
island countries.

Table 12. Macroeconomic indicators for the Pacific island countries, 1995

Country Real GDP Inflation
Growth Rate Rate

1983-93 1990-94
(percentage per annum)

Average budget Average
Balance, Expenditure
1990-94 1990-94
(percentage of GDP)

Real
Effective 

Exchange rate 
(1985=100)

Cook Islands 10.0 - 0.5

Fiji 2.4 5.2 - 2.2 31.8 71.3

Kiribati 0.8 5.1 + 0.3 94.8 96.7

Marshall Islands 0.8 4.6 - 11.6 100.9 96.1

Micronesia 0.8
(Federated States of)

4.6 - 0.4 97.5 101.9

Samoa 1.0 6.1 - 8.9 72.6 86.2

Solomons 3.2 11.9 - 25.1 53.2 65.0

Tokelau - 31.3

Tonga 2.1 6.8 - 3.5 43.0 128.7

Vanuatu 2.8 5.5 - 5.5 45.7 95.6

Source : World Bank, 1995. Pacific Island Economies (Washington, DC).
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The persistence of such imbalances poses a continued threat to macro- 
economic stability, and hence to prospects for inward FDI. Furthermore, 
the need to reduce import and export duties as part of overall deregulation 
seems likely to put additional pressure on budgets as these duties are 
currently a major source of revenue.

(iv) External imbalance The Pacific island countries are characterized by 
large visible trade deficits, ranging from 10 per cent of GDP in the case of 
Fiji up to 80 per cent in Samoa. Invisible earnings, remittances, and grant 
aid provide some assistance in financing deficits but, except in the case of 
Fiji, the overall current account deficit remains large, at 17-65 per cent of 
GDP. Such a deficit overhang leaves the Pacific island countries 
vulnerable to changes in world market conditions. This, in turn, increases 
the risk of unforeseen fluctuations in exchange rates, the level of overall 
economic activity, fiscal demands on taxpayers, and even physical 
availability of imported goods. All of these possibilities are clearly 
potential deterrents to inward relocative FDI.

(v) Interest rates Interest rates have been fairly stable over the last decade in 
most Pacific island countries. Real rates have averaged 6-7 per cent since 
1990, at times falling as low as 4-5 per cent in countries experiencing 
excess liquidity.

(e) Clarity, consistency, and transparency of economic strategies

While positive strategy statements abound in the Pacific island countries, 
actual economic policy in several countries has been erratic and has frequently 
diverged from ostensible long-run aims and methods. This is due, to some extent, 
to the inherent instability of the very open economies and the limited room for 
manoeuvre resulting from very narrow revenue-raising bases. But problems have 
also arisen because of underlying political instability. Changes of government have, 
on a number of occasions, led to sharp changes in policy, notably, in the recent 
past, in Kiribati, Solomon Islands, Tuvalu, and Vanuatu. Moreover, unresolved 
ethnic, regional, constitutional, and cultural issues threaten further instability in 
several of the more populous countries.

Lack of accountability of governments and the very “thin” nature of national 
polities have also permitted deviations from proclaimed strategies and, in some 
cases, bypassing of established administrative, legal, and constitutional procedures.
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In addition, in some Pacific island countries, the reliability and integrity of 
legal processes (including those relating to business and foreign investment) have 
been questioned, and instances of corruption have been suggested.

(f) Social environment

The overall law and order situation is favourable, as compared with that in 
most other parts of the world. Concern in certain countries, notably Fiji, the social 
tensions created by the combination of urbanization and growing unemployment, is 
justified, but the problem is not yet acute.

More worrying for potential investors is the important unresolved issue of the 
commercial use of land. In most Pacific island countries (Fiji being the exception), 
foreigners cannot own land. Leases are often uncomfortably short (for example, 25 
years in the first instance in Tuvalu), and the process of identifying owners and 
obtaining a secure leasehold title can be time consuming. In several countries, even 
the possession of legal authorization to use land does not guarantee immunity from 
retrospective attempts by landowners to modify the terms of agreements. 
Difficulties over the security of tenure of land leased to foreign investors have 
arisen in Solomon Islands and Vanuatu and, perhaps most dramatically, in Fiji 
where, on a number of occasions, conflict has erupted over communally-owned 
property leased for tourism development. The conflict took the form of road
blocks, forced entry, and fencing-off properties. Fiji’s National Economic Summit 
Subcommittee on Private Sector Development recently described the land 
availability situation faced by investors as a major discouragement such that the 
business sector found that Fiji was less than a secure environment for future 
investment (Fiji, 1995).

4. Progress with deregulation of the trading environment

In order to encourage inward relocative FDI and to secure the maximum 
advantage from such investment for both the host economy and investors, it is 
important for the internal and external sectors to be as “market friendly” as 
possible. The current situation in the Pacific island countries with regard to 
deregulation is reviewed below.

(a) A liberal trading environment?

While steps have been taken by most Pacific island countries to deregulate 
what have been heavily regulated external sectors, the process is by no means
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complete. Import tariffs and export duties have been reduced in recent years, but 
average effective rates of protection still stand at somewhere between 10 per cent 
and 40 per cent. Rate structures are generally progressive, protection increasing 
with the degree of processing of the product. Of the larger Pacific island countries, 
Marshall Islands, Federated States of Micronesia, and Kiribati have achieved 
relatively low protection levels (Marshalls Islands having the lowest value, with an 
estimated effective rate of protection of 7 per cent). Fiji, Samoa, Tonga, and 
Vanuatu, however, still have high average effective rates of protection, estimated 
in the range 30-63 per cent (Tonga having the highest value of all). These 
protection levels put the Pacific island countries on the high end of the range found 
in small island economies.

The experience of Fiji, which is by far the largest South Pacific importer, 
accounting for around 60 per cent of all Pacific island country imports, highlights 
the difficulties experienced in reducing protection levels. Although committed to 
thoroughgoing trade reform, Fiji has found it increasingly hard to make progress in 
recent years. Import tariffs were substantially reduced in the initial rounds of cuts 
and were abolished in 1992, when a fiscal duty levy of 10 per cent was introduced. 
The average fiscal duty has since been reduced to 6.3 per cent, but because of the 
imposition of customs value added tax (VAT), the average total tariff had actually 
increased to 16 per cent in 1994. The main barriers to more complete removal of 
import taxes in Fiji are resistance from firms in the many sectors that have 
prospered under the former import-substitution regime, the need to maintain fiscal 
revenue levels, and administrative inertia. The same is true in several of the other 
Pacific island countries. Most of the island economies depend heavily on trade 
taxes for budgetary purposes. In some countries, notably Solomon Islands, such 
reliance is actually increasing. In 1990-1993, the proportion of revenue generated 
from this source was as follows:

Percentage Percentage

Fiji 30 Samoa 58

Kiribati 24 Solomon Islands 65

Marshall Islands 27 Tonga 52

Micronesia
(Federated States of)

7 Vanuatu 53
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These figures suggest that the Pacific island countries are “considerably more 
reliant on trade taxes for Government revenue than arc the northern Pacific nations 
or other small island countries” (World Bank, 1995a). Such impositions impart a 
significant anti-export bias to fiscal and cost structures. Not only are certain exports 
explicitly penalized, but the extensive taxation of imports is also sure to lead to 
higher costs in the export sector, given the very open nature of the Pacific island 
economies and the need to source much of the input requirement from abroad. As 
such, the trade tax structure of these countries clearly restricts trade, increases 
operating costs, and impairs competitiveness. This must inevitably reduce the 
attractiveness of the Pacific island countries as a possible locus of inward 
investment, both directly, by increasing the immediate cost of doing business there, 
and indirectly, by repressing the emergence of the private sector and the supporting 
environment which it might provide for relocating firms.

(b) A welcoming foreign investment environment?

The Pacific island countries seek to attract foreign firms by offering them a 
host of inducements. The main benefits offered by seven of the countries are 
summarized in table 13, but the flow of inward investment is so small that many 
deals (especially large ones) are treated as one-off, and additional inducements may 
be offered to individual firms, depending on the circumstances of the case.

At the same time, the Pacific island countries continue to regulate incoming 
investment in a variety of ways, which arc seen by most potential (and actual) 
investors to constitute significant discouraging factors. Important among these are 
the investment approval procedures and the formalities related to obtaining 
permission to employ expatriate workers.

With regard to the former, in some cases (for example, the Marshall Islands 
and Kiribati) these arc heavy-handed, to the point where Cabinet permission is 
required for most proposed new foreign-owned projects. In others, procedures may 
ostensibly be more streamlined, though this is rarely the case in practice. Thus, in 
Fiji, the Fiji Trade and Investment Board is often officially described as a “one-stop 
shop”, but most incoming firms complain that obtaining permission to establish in 
the country is a protracted business, necessitating direct dealings with a wide range 
of government agencies. Similarly, in Solomon Islands, the Foreign Investment 
Board is designated as the sole authorizing agency for inward FDI, yet the Board 
frequently finds that other departments involve themselves in vetting applications, 
thus confusing and complicating the approval procedure. (This process has, on



44 Matching investment opportunities and the relocation of industries

Table 13. Inducements offered by Pacific island countries to potential investors

Form of 
Inducement

Country

Cook
Islands

Fiji Kiribati Samoa Solomon 
Islands

Tonga Vanuatu

Corporate tax * * * * * --

Relief * * * * * * --

Accelerated 
depreciation

* * * * * * --

Import 
duty waiver

* * * * * * *

No with
holding tax

* --

Export 
tax relief

* * * * --

Training tax 
allowance

* --

Protection 
from competiton

* * --

Site and service 
provision

* * *

Concessionary 
export finance

*

Tax free zone/ 
Factories

* * --

Government 
equity participation 
is possible

*

Export related 
tax incentives

*

*Vanuatu has neither corporate nor personal income taxation.
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occasion, been carried even further in Solomons Islands, such that projects still 
under consideration by the Board have been declared “approved” at a higher level, 
and have gone ahead on that basis. While this certainly short circuits the approval 
process, it does not engender confidence in the reliability of the system as a whole.)

A qualification that should be made at this stage is that, while investment 
policy in the Pacific island countries is by and large interventionist, this is not true 
of technology transfer policy itself. Island investment codes have very little to say 
on the nature of the technologies to be transferred, the general approach being to 
welcome modern technologies and the prospect of upgrading local technical skills. 
The important exception to this rule is that most Pacific island countries draw 
attention to the need to exclude technologies likely to cause undue environmental 
damage. However, in general, legislation governing incoming foreign investment is 
labyrinthine and approval processes tend to be lengthy. It seems likely that this acts 
as a deterrent to incoming investment.

With regard to the treatment of expatriate personnel, as a matter of 
operational necessity, incoming firms almost invariably need to employ a number 
of expatriates, often from the parent firm, for at least the running-in phase, and 
perhaps for very much longer. All Pacific island countries require such employees to 
obtain work permits, and it is standard practice that these are issued only when no 
suitable local candidate is available. This in itself is unexceptionable, but problems 
have often been experienced over delays in issuing permits, unduly frequent 
reviews of the need for existing permits (notably in Samoa, Solomon Islands, and 
Vanuatu), attempts to impose blanket percentage (of labour force) quotas on 
permit issues, attempts by immigration authorities to change unilaterally the 
original understanding with regard to the number of permits to be issued, and even 
unexplained revocation of individual permits. Moreover, as in the case of 
permission to set up a production facility, local administration is not always 
smoothly coordinated in the issuance of work permits. In a recent study of this 
issue in Solomon Islands, cases were reported of work permits being issued to 
workers who were at the same time refused residence permits and vice versa 
(David J.C. Forsyth, 1994). Clearly, problems of this kind do nothing to attract 
foreign investment.

Lastly, some Pacific island countries discourage foreign investment in certain 
fields of production. However, as these are generally lines appropriate to small- 
scale local enterprise (for example, bus and taxi operation in Vanuatu, small-scale 
retailing in the Cook Islands, reef fishing in Solomon Islands), they are unlikely to
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act as a deterrent to relocative FDI.

In sum, it seems clear that inward investment into the Pacific island countries 
is still subject to appreciable regulation, and that the associated bureaucratic 
requirements leave much to be desired. The complexity, uncertainty, and 
capriciousness of the procedures discourage potential foreign investors.
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V. POSSIBLE TARGETS FOR RELOCATIVE INVESTMENTA. INTRODUCTION
Which Pacific island countries and which industries are likely to be the most 

promising targets for relocative investment by Asian firms, assuming that the 
disadvantages confronting potential investors can be reduced, as far as possible, by 
appropriate policy action?

The earlier discussion made it clear that in the Pacific island countries the 
range of choice of product and location is more severely constrained than in many 
other least developed countries. However, the constraints are less daunting for 
foreign than for local firms. The former can bypass many of the otherwise crippling 
diseconomies of small-scale operation via their access to the technological, 
marketing, and other operating and managerial facilities of the parent firm. 
Moreover, the availability of ready-made markets (including the parent firms 
themselves) for many potential products opens up possibilities not accessible to 
local firms.

In this chapter, the characteristics of activities likely to be viable, or non- 
viable, in the Pacific island countries arc first discussed in general terms in section 
B. Then, in section C, an indicative (and inevitably speculative) assessment of 
possible relocative investment opportunities is set out.B. BASIC PARAMETERS OF VIABILITY

What characteristics (product and process) of activities that might be 
financed through relocative FDI arc likely to improve the prospects for commercial 
success? Well-established theories in the fields of foreign investment and 
international trade suggest that attention should focus on production function 
characteristics, resource endowments, factor productivity, and market structure. 
These guides, in turn, imply the following characteristics, which arc perhaps best 
seen as necessary (though certainly not sufficient) parameters of viability for 
incoming projects.

1. Target markets

Given the small size of the domestic markets of the Pacific island countries, 
the stultifying effects of past concentration on import-substituting investment, and 
the expressed desire of governments to reserve the more obvious opportunities for
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servicing local markets for local processors (by setting up “reserved” sectors and 
occupations), it is apparent that the potential for relocative FDI in producing for 
internal markets is limited. Opportunities will, of course, always emerge, especially 
in the larger countries, notably Fiji, which also supplies many other Pacific island 
countries. But, overall, the most attractive market possibilities for incoming FDI in 
the South Pacific are likely to lie in export markets in the Asian region and beyond. 
Incoming relocative FDI is therefore almost certain to be export market-oriented.

2. Nature of technology and operations

The following characteristics are desirable in process or product technologies 
to be used in the Pacific island countries:

(a) Technologies do not require very large plant-level economies of scale 
to be competitive. This proviso should not, in itself, rule out most industries. Many 
technologies exhaust economies of scale fairly quickly and can be, and are, 
successfully organized around establishments of 200-300 employees. In fact, 
establishments of this size are fairly common in Fiji, and certainly not unknown in 
several other Pacific island countries. Moreover, even a small economic base may 
be able to support a very few fairly large establishments; the four sugar mills in Fiji, 
the tuna cannery in Solomon Islands, and the wiring harness plant in Samoa are 
cases in point, all having over 1000 employees. Again, it is worth noting that the 
average number of persons engaged per establishment in manufacturing in the 
Republic of Korea is currently 44, in Thailand 100, in Malaysia 124, and in Hong 
Kong only 15. Having stated all this, however, the fact remains that multinational 
corporations engaging in activities characterized by strong technological economies 
of scale are unlikely to find the Pacific island countries suitable locations. Nor is it 
likely that the heavy concentration of employment implied by the setting up of 
very large units would appeal to countries already keen to diversify their economies.

(b) Technologies are not particularly intensive in unskilled or semi-skilled 
labour. This is partly because of the scale factor (i.e. small labour forces), but it 
also recognizes the high wage and low labour productivity handicaps of most 
Pacific island countries.

(c) Processes can be de-skilled, or “routinized”, in such a way as to reduce 
the need for sophisticated operating or technical skills on the part of the local 
labour force, these being in short supply in the Pacific island countries.

(d) Processes are not intensive in, or particularly dependent on, expensive 
infrastructural inputs.
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(e) Processes are not heavily reliant on the local provision of engineering 
supplies and services, unless incoming firms are able to bring these with them in 
the form of satellite enterprises from the home country.

(f) Processes are acceptable in terms of their environmental impact.

(g) Products have high value/weight ratios, minimizing the freight cost 
penalty.

(h) Products are “design-intensive”, and/or rely for competitiveness on 
flexibility of specification and short production runs. (The success of several of 
Fiji’s leading garment exporters, most of them foreign-owned, in moving away from 
the “cut-and-trim” type operation into higher value-added products, which are 
much less reliant on preferential access to metropolitan markets, is an interesting 
case in point. Product design capacity and flexible, alert, and well-informed 
management, rather than labour force skills and scale economies, have been the key 
factors here.)

3. Natural resource intensity

Asian firms making intensive use of natural resources similar to those offered 
by the Pacific island countries may find relocative FDI attractive. Marine resources 
are by far the most widely distributed resources in the Pacific island countries, in 
some cases constituting the only material asset. Some countries have forest and 
agricultural resources, and a few have significant mineral deposits. All Pacific island 
countries have sufficiently attractive, or individual, environmental characteristics to 
warrant the further development of tourism.C. SECTORAL POTENTIAL

In the light of the discussion in section B above, a preliminary assessment 
may be made of the sectoral potential of Asian relocative FDI in the Pacific island 
countries. Identifying possible relocative investment prospects involves going one 
step beyond the earlier analysis; it is not enough for a possible investment 
opportunity to be technically feasible. The critical question is “why relocate in the 
Pacific island countries rather than in more obvious host countries”? Only 
investment prospects in which the Pacific island countries have a clear-cut, 
decisive advantage over alternative locations will, in a deregulated world, attract 
relocative FDI. This further narrows the range of investment prospects.
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1. The manufacturing sector

It seems unlikely that the very smallest Pacific island countries will be 
suitable for relocating Asian manufacturing ventures. With their tiny populations, 
almost total lack of support facilities and suppliers, and limited (and expensive) 
freighting facilities, they are certain to be high-cost producers. In the larger 
countries, however, there may be possibilities.

Specific subsectors of manufacturing, as suggested in the earlier discussion 
and by the very recent successful experience of local and foreign-owned firms 
operating in the South Pacific, are, with one or two exceptions, clustered in 
resource-processing industries, in sectors supporting such industries, and in light 
manufactures (in many cases in non-traditional products with which familiarity and 
expertise have been developed during the import-substituting and protected exporting 
phases). Relocative investment opportunities may exist in the following areas:

* Processed vegetable oils

* Automobile parts

* Leather products

* Boat and shipbuilding and repairing

* Canned, or otherwise processed, fish

(especially tuna and shellfish)

* Canned, bottled, or otherwise processed fruit and vegetables 
(notably pineapples, pawpaw, mangoes, ginger)

* Steel structural materials

* Sugar products (rum, confectionery)

* Upmarket wooden furniture, wooden domestic fixtures, plywood, 
veneers, blockboard, structural wooden components

* Clothing (especially fashion)

* Footwear (especially fashion)

* Light engineering products, intermediate and final: mechanical,
electrical, and electronic products, cans and packaging materials, 
household utensils

* Printing
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2. Primary product exporting sector

Relocation of existing Asian production facilities to the Pacific island 
countries in order to extract and export raw materials is unlikely to be an important 
element in relocative FDI, but some prospects may exist in the following areas:

* Sashimi tuna, frozen tuna, and other fish

* round and sawn timber, and woodchips

3. The service sector

Many types of service activity conform well to the requirements for 
successful inward investment discussed in section B above: viable on a small scale; 
not dependent on inputs of low-level skills, cheap infrastructure, or local supplies 
of materials and components; high value added and high value-weight ratio; and 
environmentally friendly. The main drawback is that it often proves difficult to 
extend the export market much beyond the South Pacific subregion. Thus, while 
many opportunities exist for the provision of technical, professional, and 
consultancy services (in the fields of accounting, architecture, construction, data 
processing, education, law, media management and production, personnel 
management and recruitment, telecommunications etc.), their range and scope will 
be limited by severe competition in the metropolitan markets. This problem would 
be far less serious for an incoming Asian firm with established markets outside the 
Pacific; so relocative FDI may have potential here. Moreover, investment in such 
activities may prove to be of interest as a back-up and resource for incoming Asian 
FDI3

Major worldwide exporting opportunities in this sector do lie, however, in the 
tourism and hospitality industry. Virtually every Pacific island country is in favour 
of attracting foreign investment to finance large-scale projects currently beyond the 
scope (in terms of skills and finance) of local entrepreneurs. In some cases, the 
figures involved arc very small. Thus Tuvalu attracts only around 200-300 genuine 
tourists annually and a doubling of this figure would be seen as a significant 
achievement, but Fiji, Samoa, Solomon Islands, Tonga, and Vanuatu have 
considerable unrealized potential in absolute terms. Japanese investment in this 
sector is already substantial, and there is a limited involvement by Malaysia and the

3  In many cases, however. Asian FDI might well represent a straightforward extension of the activities of parent firms 

rather than relocative FDI.
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Republic of Korea; but this is one area in which unrealized opportunities seem 
clear cut, and in which Asian FDI appears particularly appropriate, given the rapid 
growth of Asian tourism in the Pacific island countries.
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VI. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS
The main conclusions that emerge from this study are the following:

(a) Relocative FDI from Asia to the Pacific island countries, and the closer 
integration into the regional economy that it would bring, could be of considerable 
benefit to the island countries in their attempts to achieve real improvements in 
their living standards in an increasingly difficult world economic environment.

(b) However, the Pacific island countries are not natural first choices as 
partners of Asian producers in the relocation process. Aside from inherent 
disadvantages stemming from their small size and remote location, they also suffer 
from a number of policy-induced (or policy-amenable) disabilities, including an 
overhang of regulation, excessive state involvement in economic activity, and a 
tendency for inadequate macro policies to permit chronic internal and external 
imbalance.

(c) If relocation to the Pacific is to become a reality, corrective policy 
measures, of the kind outlined in section C below, will be required. With such 
policies in place, relocation of segments of Asian industry to the Pacific island 
countries will still be restricted by local production conditions to a fairly narrow 
range of activities, but may nevertheless bring benefits to both partners in the 
process. B. RECOMMENDATIONS

1. Host country initiatives

In general, the appropriate role of the government in promoting inward 
relocative FDI is that of a collaborator responsible for providing a stable macro- 
economic environment in which regulatory activity is geared to encouraging 
competition, and for ensuring that the infrastructure needed to complement private 
investment is in place. The State should be seen as the willing partner of the 
private sector, with a prime responsibility for creating opportunities for growth and 
development rather than involving itself directly in the productive process. Specific 
policy initiatives which would help to bring this about arc discussed below.
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(a) Creating a liberal trade and in vestment environment

A central prerequisite for effective industrial relocation is the existence of a 
liberal trade environment. The policy measures needed to create such an 
environment are discussed below.

(i) Reducing or removing import tariffs and non-tariff barriers In this context, 
liberalization ensures that potential investing countries do not retain 
industries in which comparative advantage has been lost. In the host 
countries, it encourages the investor to use the host as a base for targeting the 
world economy and not just the domestic market. In order to increase the 
benefits, the liberalization process should cover basic, intermediate, and final 
goods, since relocation may take the form of the transfer of processes and 
subprocesses, as well as complete industries.

With regard to non-tariff barriers, while certain health and safety 
requirements should remain, the Pacific island countries do need to examine 
such barriers with a view to removing those that are clearly out of line with 
international norms or discriminate between countries or firms. A full 
codification of existing measures would be a useful means of identifying 
undesirable and redundant non-tariff barriers in place in the Pacific island 
countries.

(ii) Deregulating foreign investment Minimizing discrimination between 
domestic and foreign-owned firms, and simplifying procedures and rules 
relating to the entry and operations of such firms, are the main issues here.

Minimizing legal differentiation between local and incoming firms with 
regard to such matters as the extent of foreign shareholdings, restrictions on 
imports, minimum exporting requirements, reporting requirements, 
remittance of funds overseas, and tax and tariff treatment creates confidence 
in potential investors by making it clear that all firms will be treated alike. 
Entrenchment of discrimination in the law has the opposite effect: it creates 
the presumption that wholly different policies may be applied to home and 
overseas firms.

Simplifying the structure and content of formalities, permissions, and 
requirements to be followed by incoming firms is an important concomitant 
of the deregulation of FDI, Byzantine bureaucratic procedures have an 
important delaying effect, they increase set-up costs, and open the door to
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corrupt practices at many different levels. In the interests of reducing their 
disincentive effects, such provisions should be kept to a minimum, and really 
serious efforts should be made to restructure authority in order to permit 
one-stop treatment of applications. Establishing equal treatment of domestic 
and foreign firms will, of course, facilitate such simplification.

(iii) Winding down formal investment incentives Investment incentives, for 
the most part, distort the pattern of investment away from that dictated by 
the market. In the interests of achieving an efficient allocation of investment 
resources, it is important that discrimination in favour of certain firms in the 
form of especially favourable tax arrangements, subsidies, and so on should 
be scrapped, and incoming firms treated in the same way as local firms. The 
only possible exceptions to this rule are cases in which an incoming foreign 
enterprise seems likely to confer substantial advantages, in the form of 
“externalities” (for example, transfer of valuable technology or know-how) 
on the domestic sector. In order to encourage such firms to invest, it may be 
necessary to enable them to capture part of the benefits they generate. This 
can be done by offering some form of fiscal or other inducement.

In the context of the South Pacific countries as a group, it is also 
important that individual countries do not engage in competitive bidding for 
inward investment. Such “beggar-my-neighbour” tactics not only create 
undesirable distortions in resource allocation, but may also significantly 
reduce the net benefits accruing to the Pacific island countries from 
relocative FDI. Formal international agreement on this should be sought, 
perhaps through the auspices of the Forum Secretariat.

2. Reinforcing fiscal and budgetary system

Erratic budgetary and fiscal performance and associated uncertainty about 
the future course of fiscal measures are important disincentives to investment. 
They need to be addressed urgently, especially in view of the pressing need to 
reduce trade taxation and replace it with an alternative revenue source.

Particular attention needs to be paid to broadening the base of taxation (the 
introduction of a value-added tax where none exists is an obvious possibility), and 
to investing more resources in improving the tax take from existing fiscal measures. 
The recommended reduction in discriminatory fiscal benefits offered to foreign- 
owned firms should help to improve the situation.
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More generally, improving budgetary discipline by tightening public sector 
spending controls and reducing budgetary commitments by selective spending cuts 
and divestment of loss-making public sector enterprises are important policy 
requirements.

3. Maintaining macroeconomic stability

Avoiding serious fiscal and external imbalances, and taking determined steps 
to maintain a stable price level, foreign exchange rates, and interest rates are 
important responsibilities of any government intent on encouraging inward FDI.

4. Establishing clear-cut, explicit, and reliable policy positions

The governments of Pacific island countries must establish an investment
friendly, risk-reducing environment. This primarily requires not the offering of 
financial inducements but, rather, clear statements of policy intentions and 
philosophy, expeditious delivery of promised programmes, and avoidance of 
sudden or frequent shifts in policy. The following factors are important:

* the creation of a solid macroeconomic environment

* the provision of a transparent and reliable legal code

* the solution of the problem of land tenure for foreign firms

5. Providing infrastructure

The provision and upgrading of infrastructure is an important cost-reducing 
obligation of the State if relocative FDI is to be attracted to the Pacific island 
countries. Where, in particular, road, port, or other transport facilities, water, 
electricity and other utilities, and telecommunications are inadequate, these may be 
supplied directly by host governments, preferably through corporations having a 
maximum of managerial autonomy and open to public scrutiny.

Alternatively, where possible, in the interests of reducing pressure on the 
public finances and improving operating efficiency, infrastructure should be opened 
to private sector provision, either local or foreign, subject to appropriate regulation 
in the case of natural monopolies (which may require the removal of regulatory 
obstacles inhibiting or prohibiting private supply). Where private sector initiatives 
are not forthcoming, the possibility of initial government supply on a build-operate- 
transfer basis should be examined.

In order to offset the inherently high unit cost of providing infrastructure in
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small countries, donor assistance should be sought for capital costs. In some cases, 
this may be provided by the country of origin of the relocative FDI. In the specific 
case of very high transport costs associated with a site that is otherwise viable in 
terms of cost advantage, a subsidy of a “freight equalization” kind, possibly ODA- 
financed, might be considered. Solomon Islands, for example, already offers 
generous tax remissions to foreign-owned firms on expenditure on inter-province 
freight.

6. Encouraging  supporting industries

An important form of infrastructure is the network of supporting industries 
which provide materials, components, and services to incoming firms. Since these 
are thin on the ground in the Pacific island countries, governments should consider 
the possibility of encouraging the development of local suppliers by ensuring that 
adequate credit and technical support facilities are available, and/or should seek to 
attract foreign-owned firms that could provide the requisite inputs. (These firms 
will, in many cases, already be suppliers of the incoming firms.)

7. Facilitating the transfer and absorption of technology

Absorptive capacity for technology is determined by the availability of 
relevant operating, technical, and managerial skills. The human resources required 
are in short supply in most Pacific island countries and, though the employment of 
expatriate workers could bridge some of the gaps, cost factors and political 
considerations set limits on this expedient. It is therefore necessary for host 
governments to facilitate successful transfer by intensifying human resources 
development efforts, by providing the requisite training capacity in local 
institutions or securing funding from aid donors to finance training in appropriate 
developed country institutions.

8. Promotion

The capacity of Asian firms to identify viable investment opportunities in 
the Pacific island countries will be enhanced if governments accept the 
responsibility for promoting and marketing the islands as a suitable location for 
relocative FDI. Assuming that other locational requirements arc present, the 
prospects for attracting foreign firms could be improved if readily available market 
information is augmented by promotional seminars, specialized missions, and the 
like. Donor finance may well be available for such activities.

A specific factor that might be developed in the context of promotional
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initiatives is cultural affinities. Fiji, in particular, has sizeable Indian and Chinese 
communities which might have an advantage in seeking investment from their 
respective home countries.

9. Reorientation of official development assistance

The Pacific island countries, as a group, receive exceptionally high per capita 
foreign aid subventions, mostly in the form of grants, from a wide range of bilateral 
and multilateral donors and non-governmental organizations. Individual sources 
tend to “specialize” in certain kinds of assistance and, despite some steps in that 
direction, really effective donor cooperation is by no means widespread. As a result, 
assistance tends to be scattered widely across a variety of uses and sectors.

At the same time, the excessively high proportion of all aid currently spent 
on technical assistance (somewhere between 40 per cent and 50 per cent overall) 
warrants investigation of the return on this investment and the possibilities for 
reallocating funds towards more productive uses.

A strong case could be made for focusing aid more precisely rather than 
diffusing it over a large number of uses and projects. Physical infrastructure and 
human resource development are two areas in which a greater concentration of aid 
might well yield a high rate of return in terms of the impact on the directly 
productive sector, including incoming Asian firms. The process of relocative 
investment would also be assisted by increasing allocations to investment 
promotion activities of the kind discussed earlier.

10. Regional cooperation

Attempts at regional cooperation in the South Pacific have, with one or two 
exceptions, met with failure. However, a few possibilities for mutually beneficial 
cooperation in areas that might facilitate relocative FDI, or render it more effective, 
do suggest themselves.

In order to improve the competitiveness and efficiency of Pacific island 
country producers, consideration should be given to joining the Asia Pacific 
Economic Cooperation framework. With respect to trade administration, benefits 
in the form of reduced trading costs could accrue from coordinating and 
standardizing customs codes and documentation, tariff classifications, quarantine 
rules and procedures, packaging and labelling legislation, and trade licensing.

With regard to external freight costs, economies could be achieved by
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rationalizing existing air freight services. At present, most Pacific island countries 
have their own carrier, and most Pacific carriers sustain losses. A possible solution 
would be to cut administrative costs and take advantage of the considerable scale 
economies available in air freighting by reverting to a single regional airline, perhaps 
based on one of the few profit-making concerns, Fiji’s Air Pacific. However, 
though the recent severe losses incurred by several carriers have injected a measure 
of realism into local attitudes on the issue of national airlines, the prospect of 
major restructuring is still remote.

Finally, existing Pacific-wide cooperation in tertiary education could be more 
sharply focused on the specific manpower needs of the region. The offerings of the 
University of the South Pacific are entirely demand-driven, and an increasing 
output of graduates goes side by side with growing shortages of islanders trained in 
scientific, engineering, technical, and business skills. The supply of skills 
appropriate to the needs of local industry could be usefully augmented by some 
fairly basic manpower planning, with the introduction of new training programmes 
perhaps being financed by ODA.C. SOURCE COUNTRY INITIATIVES

Asian source countries for relocative FDI could take several measures to 
facilitate and reinforce the market pressures encouraging such restructuring. In 
particular, firms could be given assistance in identifying relocation opportunities. 
Such assistance could take the form of information on the relevant characteristics 
of possible sites and actual investigation of promising sites. Relocative activity 
could also be encouraged by the availability of government finance to ease the 
adjustment process, in the form of grants for retraining and infrastructure 
appropriate to the new productive activities replacing those relocated. Lastly, 
source countries could provide ODA, possibly in collaboration with other donors, 
to help finance promotional activities by the Pacific island States themselves and, 
perhaps, to defray the particularly high freight costs which reduce the attractiveness 
of several of the more remote islands as sites for relocative investment.D. THE ROLE OF THE UNITED NATIONS ACTION PROGRAMME

Given the limited nature of available resources, it will clearly be necessary to 
target initiatives carefully in order to maximize the impact of each intervention. 
This, in turn, puts a premium on the need to identify very precisely areas in which 
action is likely to trigger self-sustaining beneficial sequences of events or to
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remove important obstacles inhibiting the relocative FDI process. Pending such 
detailed analysis of the situation in the Pacific island countries, the following broad 
priority areas for advocacy and intervention within the context of the Action 
Programme for Regional Economic Cooperation in Investment-related Technology 
Transfer seem promising:

(a) Absorptive capacity for transferred technology may be enhanced by 
encouraging the following:

* expanded investment in human resources development, particularly at 
artisanal, technical, and managerial levels

* more effective use of existing human resources development inputs 
through expanded subregional (i.e. Pacific island country) cooperation 
in, and integration of, technical and other tertiary education

* more intensive use of ESCAP advisory services on the sharing and 
dissemination, at the regional level, of experience and information on 
approaches to planning the development of human resources and 
reducing demand-supply imbalances

* upgrading, through training, of the capacities of Pacific island country 
firms with regard to contract negotiation for technology transfer and 
the formulation of proposals for inward FDI

(b) Local technological capacity requires upgrading through the following:

* promotion of the development of a research and development 
infrastructure, at least in the larger Pacific island countries

* promotion of standardization, quality control, metrology, and 
certification

* encouragement of a build-up of subregional capability in engineering 
and management consultancy services (perhaps via an ESCAP 
consultancy development programme)

(c) Pacific island country legislation on trade and foreign investment may 
be improved through the provision of the following:

* advice to the Pacific island countries on appropriate deregulation 
techniques and experience
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* assistance with framing new investment codes

* promotion of subregional cooperation on harmonizing trading 
regulations and practices

Finally, although not strictly within the terms of the Action Programme, the 
central purpose of maintaining a stable and predictable portfolio of 
macroeconomic policies in each Pacific island country should be emphasized. 
Unless investors have confidence in the long-term future of the Pacific island 
economies, no amount of fine tuning at the microeconomic level will generate the 
relocative FDI that is urgently required.



62 Matching investment opportunities and the relocation of industries

REFERENCES

Asian Development Bank, 1995. Human Resource Development: Small Pacific Island 
Countries.

Central Bank of Samoa, 1995. Bulletin (June).

Central Bank of Solomon Islands, 1995. Quarterly Review (September).

Drysdale, P. and R. Garnaut, 1993. “The Pacific: an application of a general theory 
of economic integration,” in M. Noland and others, eds., Pacific Dynamism in the 
International Economic System (Washington, DC, Institute for International 
Economics).

Dunning, J., 1988. for Foreign Investment (London, Unwin).

ESCAP, 1995. Trade Prospects for the Year 2000 and Beyond for Asia and the Pacific 
Region (ST/ESCAP/1516).

Fallon, J., 1994. The Vanuatu Economy (Canberra, Australian International 
Development Assistance Bureau).

Forsyth, David J.C., 1994. The Solomon Islands Tuna Industry (Suva, Department of 
Economics, University of the South Pacific).

Fiji, 1995. “National Economic Summit: subcommittee report”, Suva, Ministry of 
Finance and Economic Planning.

International Monetary Fund. Government Financial Statistics  various issues 
(Washington, DC).

International Monetary Fund. International Financial Statistics, various issues 
(Washington, DC).

Pacific Economic Bulletin, 1994. Vol. 9, No. 2 (December).

Reserve Bank of Fiji, 1995. Quarterly Review (June).

Wang, J.Y. and M. Blomstrom, 1992. “Foreign investment and technology transfer: 
a simple mode”, European Economic Review, Vol. 36, No. 1, pp. 137-156.

World Bank, 1992. Post-Secondary Education in the South Pacific (Washington, DC).



Matching Investment opportunities and the relocation of industries 6 3
________ , 1995a. Fiji; Restoring Growth in a Changing Global Environment 
(Washington, DC).

, 1995b. Pacific Island Economies (Washington, DC).



Blank page

Page blanche



Part Two

PROMOTION OF TECHNOLOGY FLOWS FROM ADVANCED DEVELOPING 
COUNTRIES TO LESS DEVELOPED COUNTRIES*

* This study was prepared by Ashok Parthasarathi, Additional Secretary, and S.P Agarwal, Director, 
Department of Scientific and Industrial Research, Government of India, New Delhi.



Blank page



Promotion of technology flows from advanced developing countries to less developed countries 67

SUMMARY

It is widely recognized that technologies and technological capabilities are 
key inputs for sustainable economic development and an improved standard of 
living. Although it would be difficult for most countries to be at the forefront of 
technological advancement, they should ensure that they do not lag behind and 
become marginalized from the interactive process of economic growth and 
technological change. Many of the countries of the ESCAP region have high 
growth rates and a technological and industrial capability of international standard 
in several areas; others are at various stages of development. The region is 
characterized by the presence of least developed countries, island developing 
countries, and economies in transition, as well as subregional groupings such as the 
Association of South East Asian Nations (ASEAN) and the South Asian 
Association for Regional Cooperation (SAARC). The developed countries of the 
region (Australia, Japan, and New Zealand), international organizations such as 
ESCAP, and financial institutions such as the Asian Development Bank (ADB) 
have catalysed technological and industrial growth in the region.

The more advanced developing countries of the region have selectively 
introduced technologies from industrially developed countries, and have evolved 
appropriate domestic policy frameworks to encourage the development of 
technological capability and technology-based foreign direct investment (FDI). The 
less developed countries can take advantage of this capability and experience. The 
technology flows occur through various routes, such as technology licensing 
arrangements involving know-how fees and royalty payments with or without 
foreign equity; subsidiaries or affiliates of foreign companies; import of capital 
equipment; technical and consultancy services and training. The discussion in part 
two is based mainly on technology flows associated with FDI and on such data as 
could be collected on direct technology flows.

In recent years, many advanced developing countries have been emphasizing 
the development of science-based technologies and have evolved new policy 
frameworks to strengthen their technological capability through increased research 
and development (R and D) expenditure at both national and enterprise levels, the 
initiation of specialized development projects, and the enhancement of 
institutional infrastructure facilities for technological innovation. Recent initiatives 
also include establishing research companies, undertaking joint research projects at



68 Promotion of technology flows from advanced developing countries to less developed countries

the international level, and increasing FDI and technology-led exports. Such 
initiatives have enabled these countries to build up in several areas a strong 
technological and industrial capability comparable to that of industrially developed 
countries.

The selection and acquisition of technology on the most competitive terms 
require a high level of expertise and long experience. Framing, and concluding, 
technology transfer agreements also requires technical, commercial, and legal 
expertise. The absorption and upgrading of imported technologies and the 
development of new technologies require adequate in-house technological 
capability at the enterprise level and fiscal measures and technical support facilities 
on the part of governments. Factors such as environmental degradation, energy 
management, international standards and quality requirements, large capital 
investments, and employment need special consideration in technology transfer.

The Final Act of the Uruguay Round of multilateral trade negotiations of 
December 1993 included the following:

(a) an agreement on Trade-related Investment Measures (TRIMs);

(b) the General Agreement on Trade in Services (GATS);

(c) an agreement on Trade-related Aspects of Intellectual Property 
Rights (TRIPS).

These agreements will have a major bearing on technology trade in the region, 
although their full implications will unfold only as they are implemented. TRIMs is 
expected to enhance FDI flows, while GATS is expected to strengthen the service 
sector and promote technical cooperation among the member countries of the 
World Trade Organization (WTO). TRIPS is expected to enhance indigenous R and 
D capabilitiy at national and enterprise levels and to accelerate technology flows, 
particularly in areas such as food, chemicals and petrochemicals, biotechnology and 
genetic engineering, information technology, and microelectronics. Most countries 
will, however, have to amend their patent laws and develop expertise and 
awareness with regard to the role and importance of patents.
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VII. INTRODUCTION

A. SUSTAINABLE DEVELOPMENT, ENVIRONMENT, AND THE ROLE OF TECHNOLOGY
The contribution of natural resources to a country’s wealth has been 

recognized for a long time. Such resources are exhaustible and their exploitation 
should be controlled. An important factor contributing to the degradation of the 
environment is the overexploitation of resources. In 1987 the World Commission 
on Environment and Development published its report Our Common Future (“ the 
Brundtland Report ”) in which the prevailing patterns and rates of economic 
development were severely criticized as being ecologically non-viable. A rapid 
change towards sustainable development was urged. Sustainable development is 
defined as development that meets the needs of future generations without 
compromising the ability of present generations to meet their own needs.

The wealth of the world is the sum total of all prerequisites for the fulfilment 
of human needs, including natural resources (materials-related resources, energy- 
related resources and information-related resources, including genetic information 
and biodiversity), and produced resources (materials-related resources such as 
waste deposits), capital-related resources (such as manufactured goods and capital), 
and labour-related resources. The supply of goods and services requires flows of 
resources.

An article on long-term perspectives on science and technology for 
development (Sagasti, 1995) indicated that the outlook for the 1990s with regard to 
the environment points to a series of changes that could impose serious constraints 
on the development possibilities of the Third World. The most important and 
urgent contribution that science and technology can make is to increase 
understanding of the situation and to explore possibilities to minimize ecological 
damage as a result of development efforts.

Environmental degradation has been a subject of serious concern and 
discussed at national and international levels, including in the United Nations 
system. Several initiatives have been taken to reduce or minimize the adverse 
impact of human activities on the environment. These include the generation, 
adoption, and transfer of clean technologies since, in general, the environmental 
problems to which development gives rise are technology-determined. The most 
efficient technologies are needed for the provision of goods and services in order to
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minimize environmental consequences and close the gap between the North and 
South. However, this requires optimum coordination of development policies at 
the national, regional, and global levels.

A major problem is the continued increase in the world’s population, which 
might reach a plateau of about 12 to 15 billion individuals in the period 2100 - 
2150, a 2.5 increase over the current level. With regard to resource consumption, 
one inhabitant of the North consumes about seven times more than one from the 
South; however, most of the population increase occurs in the South, with the 
population of the North remaining fairly stable. The Pugwash Conference on 
Science and World Affairs (Proceedings, 1994) has suggested the following as 
possible areas for environmental protection:

* improving efficiency in the production and use of material resources, 
including energy production, transport, and use;

* improving the transfer of information (education and technology) to 
the developing countries;

* decreasing the use of water in certain processes;

* developing cheaper solar photovoltaic cells.

With the exception of some of the exotic energy sources such as fusion, 
these developments do not call for new technologies, but rather for the 
improvement of proven technologies.

The Asian and Pacific Centre for Transfer of Technology (APCTT), located 
at New Delhi, is engaged in the promotion of environmentally sound technologies 
(EST). It has initiated several activities, including the Mechanism for Exchange of 
Technology Information (METI) which focuses on clean technologies. In addition, 
ESCAP has taken many initiatives to promote environmentally friendly technology 
flows in the region. The adoption of clean technologies, particularly by small 
industries, poses several difficulties, such as the identification of suitable 
technologies; the large investments required; the absence of skills, regulatory 
procedures, and systems; and the need to change attitudes and raise awareness.B. SOURCES OF TECHNOLOGY

Many developing countries in the ESCAP region have been able to 
industrialize on the basis of technology flows from the highly industrialized
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countries through, for example, FDI in identified sectors of interest, coupled with 
appropriate policies and institutional mechanisms and commitments at the highest 
levels. These countries have also built up the technological capability to acquire, 
absorb, upgrade, and develop new technologies in several areas, and are competing 
in the markets from which they first acquired the technologies. The developmental 
emphasis has been mainly on areas of cost-effective manufacturing and shop floor 
techniques and methods, though there has been increasing emphasis on basic 
research in select sectors by some countries. There are also instances of the 
successful development and commercialization of indigenous technologies of 
international standard in some countries such as China, India, and the Republic of 
Korea.

Decades of market success in general manufactures gave Japan the revenues 
and rationale for even larger investments in education and R and D. These 
investments propelled that country’s entry into areas of technology previously 
dominated by the West. Today several other Asian economies are establishing 
similar patterns of industrialization. Once considered a place for labour-intensive, 
low-skilled manufacturing, Asia now boasts several economies that are active 
supporters of a growing number of high-technology products in the global market 
place. A group of four countries or areas - Hong Kong, China; Singapore; the 
Republic of Korea; and Taiwan Province of China - often referred to as newly 
industrialized economies (NIEs), have made dramatic leaps forward in the global 
economy over the past decade. Another four countries, China, India, Indonesia, and 
Malaysia, have exhibited tremendous growth in technological and industrial areas. 
Thailand is also on the way towards such achievements. According to a report of 
the National Science Foundation in the United States of America, recent 
commitments by the governments of these countries to the pursuit of technology
based economic growth might mean that one or more of these countries could be 
the next “tiger” of Asia (Rausch, 1995). These four or five countries are often 
referred to as the emerging Asian economies.

Flows of technology have increased considerably from advanced developing 
countries to the less developed countries in the last few years. While flows of 
technology to the least developed and island developing countries from other 
developing countries have been small, such flows are important for the host 
economy. For instance, FDI to Bangladesh from other developing countries has 
been important in stimulating the further development of technological capabilitiy 
in the textile and clothing industries. Indian investments in island developing
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countries are concentrated mostly in manufacturing. There is also a flow of 
technology from the developed countries of the region to the least developed and 
island developing countries. As of March 1991, 104 Japanese subsidiaries were 
located in Pacific island countries. In general, however, the intraregional flow 
occurs predominantly among the most advanced economies, giving little benefit to 
the vast majority of countries, particularly the least developed and island 
developing countries.

The reasons for such a skewed distribution of technology flows lie in the 
differences in the technology climate in the countries of the region. Unfortunately, 
a majority of least developed and island developing countries have an overall 
technological environment adverse to technology flows. This includes an 
unfavourable overall economic situation; an inadequate policy framework; a 
shortage of skilled and semi-skilled human resources; the absence of an efficient 
support network, such as consultancy services, standardization services, and 
certification and quality control; the lack of telecommunication and information 
facilities; small and stagnant informal markets; the lack of capital etc.(ESCAP, 
1994a). In addition, policies and institutional mechanisms conducive to technology 
development are generally inadequate. Many developing countries, such as India, 
have gone through painstaking processes from situations almost similar to those in 
the least developed countries. It is most appropriate therefore that the least 
developed countries share experience and capability with the developing countries 
in the region to the extent their requirements are met, rather than look to the 
developed countries for the most advanced technologies which may not be relevant 
to their needs. The least developed countries may not be able to absorb and 
downscale advanced technologies to the level of their own requirements, and they 
face the risk of acquiring obsolete and uncompetitive technologies.C. DEFINITION OF TECHNOLOGY

There is no standard definition of technology. According to Parathasarathi 
(1995), technology, in the sense of knowledge organized to do a task, has always 
played a major role in economic and social activity. Technologies in general, and 
industrial technologies in particular, constitute commercial commodities carrying 
costs and prices. Their supply by one party to another constitutes a commercial 
transaction. Hence one should really speak of “technology transaction” rather than 
“technology transfer”. Industrial technology is not a “black box’”; it has a structure 
with a number of constituent elements, the most important of which are:
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* Documented knowledge

* Skills

* Hardware/machinery

Basically, technology can be viewed as a knowledge of skills. It can be 
divided into four main components, namely, technoware, infoware, humanware, 
and orgaware (Sharif and Ramanathan, 1987). However, Autio and Laamanan 
(1995) define technology as the ability to recognize technical problems, to develop 
new concepts and tangible solutions to technical problems, and to exploit such 
concepts and tangibles in an effective way.

Ambrosio (1995) defines technology as the general answer to specified 
problems of a technical and economic nature:

Technology = technique + economics

Technique is related to design, production, and manufacturing, and economics 
refers to those aspects related to costs and prices, including those related to 
product marketing. For example, Holstius (1995) argues that technology does not 
exist in a vacuum, but is embodied in the three “Ps”: products, processes, and 
people. Hence, it includes hardware, software, and supporting activities. Al- 
Ghailani and Moor (1995) refer to technology as practical knowledge, know-how, 
skills, and artifacts that can be used to develop a new product or service or a new 
production process. Correa (1994a) views technology as a critical asset for 
production, competitiveness, and long-term growth. Thus there is no agreement on 
the definition of technology; the term is complex and broad-based.D. TECHNOLOGY TRANSFER TYPES

The expression “technology transfer” is also complex and broad-based. There 
are several mechanisms and types of technology transfer. In its simplest form, it is 
an activity that satisfies the needs of a technology supplier and technology buyer, 
on mutually agreed terms, for the production of goods and services of specified 
characteristics. Technology transfer can be from R and D institutions to an industry, 
which is known as vertical transfer, or from one enterprise to another enterprise, 
known as horizontal transfer. The transfer may be direct or through an intermediate 
agency, usually a consultancy or a technology transfer organization, which provides 
a variety of support services for the effective transfer of technologies, satisfying 
both parties. It can be accomplished through licensing or the sale of know-how,
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capital goods and allied services, patents, joint ventures for production/services, 
with equity or without equity, training, consultancy, the provision of designs and 
drawings only, and R and D collaboration arrangements. These arrangements are 
normally through a technology transfer agreement between the two parties. At 
times, technologies are transferred through informal arrangements when equipment, 
components, and other materials are purchased in completely knocked down or 
semi-knocked down form for a specific purpose. Advanced technologies are 
normally transferred through agreements, while low-level technologies may be 
through informal arrangements. Mutual reliability and confidence among the parties 
involved are important for the success of the technology transfer arrangements, 
whether formal or informal. At the same time, drawing up a technology transfer 
agreement/contract is a specialized task, which requires extensive information, 
experience, and technological/managerial capability.

The technology transfer process can further be classified as active, inert, or 
pseudo depending upon the extent of involvement of the purchaser and the 
technological capability to absorb, upgrade, and develop new technologies. Turnkey 
operations/contracts, which are usually preferred in developing countries at the 
initial stages, hardly involve the transfer of technology, but rather the learning of 
production or operational procedures and systems. Packages of technology need to 
be unbundled into their components and systems, and only those components that 
are not easily available domestically or cannot be easily developed locally need to 
be imported or acquired.

Issues considered important in technology transfer include changes in the 
international scenario; intangible investments and R and D expenditures; shorter 
product life cycles; the opening up of economies; industrialization and changes in 
technology demand; the role of different modalities of formal technology transfer, 
including FDI and licensing, joint ventures, strategic alliances, the bargaining power 
of the technology purchaser; industrial property systems; and environmental 
protection (Correa, 1994a).

Autio and Laamanan (1995) have made a detailed study of technology 
transfer activity supported by 12 case studies of American companies. They define 
technology transfer as an intentional, goal-oriented interaction between two or 
more social entities, during which the pool of technological knowledge remains 
stable or increases through the transfer of one or more components of technology.

Holstius (1995) has underlined the importance of national culture, business
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culture, and corporate culture on the efficacy of technology transfer activities, and 
the selection of modes of transfer. Such modes depend on the overall capability, 
including technological, managerial, and financial capability at national and 
enterprise levels, as well as resources and requirements. There is wide disparity in 
such capability between the advanced developing countries and the less or least 
developed countries. However, the technology transfers or flows will still be to the 
advantage of both groups of countries in many areas in which appropriate 
technologies are available within the ESCAP region, compared with transfers 
between highly industrialized and developing countries. Therefore, serious efforts 
to promote such transfers need to be made by the countries themselves, as well as 
by the organizations of the United Nations, including ESCAP, and promotional 
agencies in addition to multilateral and bilateral funding bodies. Technological 
capability needs to be strengthened in terms of policies and institutional 
mechanisms, trained personnel, support systems, including consultancy and design 
engineering organizations and information systems, so that appropriate modes of 
transfer are chosen by an enterprise.E. STRUCTURE OF THE STUDY

In view of the success in building up technological industrial capability by 
some of the countries in the ESCAP region, it is useful to analyse how such 
success was achieved, mainly from the point of view of enhancing the technology 
flows from advanced developing countries to less developed countries and to 
promote technical cooperation in the region. There have been a large number of 
studies and reports on industrial performance, economic development, trade and 
commerce, but generally not on technology flows. ESCAP has taken the initiative 
of studying technology flows in the ESCAP region, including those related to FDI, 
and has brought out a number of reports on the subject. However, there is a need 
to examine the pattern of technology flows from a holistic point of view. The 
present study is intended to achieve this objective.The study is structured as 
follows: chapter VIII covers flows of technology in the region; chapter IX, the 
lessons in attracting technology transfer and technological capability-building; 
chapter X discusses the capability to adopt foreign technology; chapter XI covers 
possible implications of the Uruguay Round agreement on the flow of technology 
to the less developed countries; and chapter XII discusses measures for promoting 
technology flows to less developed countries. Finally, action-oriented 
recommendations have been made to promote and encourage technology flows 
from advanced developing countries to less developed countries.



76 Promotion of technology flows from advanced developing countries to less developed countries

VIII. FLOWS OF TECHNOLOGY IN THE REGION

A. FORMS OF TECHNOLOGY FLOW
As mentioned earlier, technology flows take place through various channels 

and modes of technology transfer, generally from more advanced countries to less 
advanced countries. In the ESCAP region, the economies are at different levels of 
development, ranging from highly industrialized to industrializing, and therefore the 
flow of technology is increasingly from more advanced to less developed countries 
within the region. The form of these flows includes investment-related technology 
transfers; joint ventures; subsidiaries; licensing of know-how through technology 
transfer agreements which involve lump sum and royalty payments, besides 
payments for training and other support services (including consultancy, sale of 
designs and drawings, training, and supply of machinery and equipment) with 
associated services (including turnkey projects). The extent of value addition in the 
manufacturing process in the host country is an indication of its technological 
capacity and the effectiveness of technology flows.

Data on the volume and pattern of technology flows in the region are not 
readily available since such flows are often associated with investments and with 
the supply of capital goods. The supply of capital goods is also related to 
investments, including FDI. Therefore, FDI has been taken as a measure of 
technology flows, although the extent of flows depends largely on the technological 
capability, policies, infrastructure, and support facilities, as well as market potential 
and socio-economic conditions in the host country. In the present study, FDI data 
for some countries have been examined for indirect inferences about quantitative 
technology flows, while data on direct technology flows have been presented 
wherever available. Patterns or areas of technology flow are more or less related to 
areas or sectors of industry where there has been FDI. However, the volume and 
pattern, as well as the quantity of technology flows, may vary from country to 
country for the same amount of FDI.B. FOREIGN DIRECT INVESTMENT

FDI in developing countries culminated in inflows of $51 billion in 1992 and 
an estimated $80 billion in 1994. The share of developing countries in FDI inflows 
has continued to increase since 1989 and reached 32 per cent in 1992 and an 
estimated 41 per cent in 1993. Asia and the Pacific, and Latin America and the
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Caribbean have received the bulk of these investments, while Africa and the least 
developed countries in all regions have lagged behind other developing countries as 
recipients of FDI inflows (sec table 14).

Fuelled by high growth rates, large and increasingly affluent domestic 
markets, low production costs in a number of countries, and a further liberalization 
of FDI policies, investment inflows to East, South, and South-East Asia and the 
Pacific reached $30 billion in 1992 — an increase of 45 per cent over the previous 
year. With inflows exceeding $11 billion, China emerged as the largest recipient of 
FDI among all developing countries in 1992, and dominated flows into Asia. 
Investments in China increased further to about $26 billion in 1993. Excluding 
China, the increase in investment inflows to East, South, and South-East Asia, and 
the Pacific was considerably less in 1992: 15 per cent for a total of $19 billion (sec 
table 15). However, many of these economies continued to fare better and better, 
thereby indicating that FDI is not the only tool for technological and industrial 
development.

Japan, still the principal source of FDI for the region, has increased its 
investments in the new destinations at the expense of the NIEs. The share of the 
latter in the investment outflows from Japan to East, South, and South-East Asia 
has declined steadily from 60 per cent in 1989 to 24 per cent in 1992. Japanese 
transnational corporations facing financial difficulties and low profits at home, as 
well as an appreciating exchange rate, have been seeking to reduce costs by shifting 
production to the second-tier industrializing countries, including China. In their 
decisions about where to locate production, an important consideration appears to 
be whether wage increases outstrip productivity gains. This places NIEs at a 
disadvantage.

Japan’s direct overseas investment in Asia is indicated in tables 16 and 17. 
Openness was vital for Asian success, and technology imported from transnational 
organizations was an essential ingredient. However, an active strategy to maximize 
indigenous capabilities was essential for the industrial process of the larger “tigers”. 
There remain many deficiencies in free markets as far as industrial and 
technological developments arc concerned, and a positive role exists for careful and 
selective government interventions in using FDI.

A survey was taken on technology transfer associated with Japanese FDI in 
Indonesia, Malaysia, Singapore, and Thailand for five consecutive years before and 
after 1985, when the rapid appreciation of the yen commenced. It indicated that
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Table 14. Foreign direct investment inflows to developing 
countries, by region, 1981-1992

(Billions of US dollars and percentage)

Region 1981-1985 1986-1990 1991 1992

(Annual average)

DEVELOPING COUNTRIES

Total 13.1 24.9 39.1 51.5

Share of the world total 
(percentage) 26.3 16.0 24.1 32.5

Total without least developed 
countries

12.9 24.4 38.4 51.2

AFRICA

Total 1.7 2.8 2.7 3.0

Share of developing country 
total (percentage) 12.9 11.4 7.0 5.9

Total without least developed 
countries 1.5 2.3 2.4 2.8

LATIN AMERICA AND THE CARIBBEAN

Total 5.9 7.7 15.0 17.7

Share of developing country 
total (percentage) 44.7 30.9 38.5 34.4

Total without least developed 
countries 5.8 7.7 15.0 17.7

WESTERN ASIA

Total 0.4 0.4 0.5 0.7

Share of developing country 
total (percentage) 3.4 1.7 1.3 1.5

Total without least developed 
countries 0.4 0.4 0.5 0.7
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Table 14 (cont.). Foreign direct investment inflows to developing 
countries, by region, 1981-1992

(Billions of US dollars and percentage)

Region 1981-1985 1986-1990 1991 1992

(Annual average)

EAST, SOUTH, AND SOUTH-EAST ASIA

Total 4.9 13.6 20.2 29.4

Share of developing country 
total (percentage) 37.6 54.8 51.8 57.1

Total without least developed 
countries 4.9 13.6 20.2 29.4

LEAST DEVELOPED COUNTRIES

Total 0.2 0.5 0.3 0.3

Share of world total (percentage) 0.4 0.3 0.2 0.2

Share of developing country 
total (percentage) 1.4 2.1 0.9 0.6

Source : UNCTAD, World Investment Report, 1994 
(United Nations publications, Sales No. E.94.II.A.14)

Japanese managers had transferred operational technology (the first stage of 
technology transfer) but had hardly transferred any technology for new product and 
equipment development (considered to be the last stage of technology transfer). 
Details given in table 18 indicate the extent of technology transfer in Malaysia, 
Singapore, and Thailand. Japanese-affiliated corporations were engaged mostly in 
the initial stages of technology transfer, but not the later stages, such as the 
transfer of R and D. However, there arc a small number of companies that have set 
up local research centres (ESCAP, 1994b). A similar trend is generally expected in 
other companies.

Another study (Kokko and Blomstrom, 1995) relating to technology imports 
of United States majority-owned foreign affiliates in 33 host countries, including 
India, Indonesia, Japan, Malaysia, the Philippines, the Republic of Korea, and 
Singapore, suggests that policies promoting local investments, competition, and 
education may sometimes be alternatives or complements to formal technology
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Table 15. Foreign direct investment inflows to selected South, East and 
South-East Asian countries/economies, 1981-1992

(Millions of US dollars)

Country or Area 1981-1985 1986-1990

(Annual average)

1991 1992

China 850 2 853 4 366 11 156

Hong Kong 576 1 945 538 1 918

India 59 182 145 140

Indonesia 236 599 1 482 1 774

Malaysia 1 083 1 126 3 998 4 469

Pakistan 77 175 257 349

Philippines 63 493 544 228

Republic of Korea 117 676 1 116 550

Singapore 1 349 3 247 4 395 5 635

Sri Lanka 42 40 48 123

Taiwan Province of China 189 987 1 271 879
Thailand 279 1 188 2 014 2 116

Viet Nam 6 6 32 --

Source : UNCTAD, World Investment Report, 1994.
(United Nations publications, Sales No. E. 94. II. A. 14)

transfer regulations. The data suggest that imports of capital equipment are the 
main mode of technology transfer for affiliates in developing countries, whereas 
affiliates in developed countries rely more on technologies that can be imported in 
the form of licenses.C. STRATEGIES FOR FOREIGN DIRECT INVESTMENT

1. Advanced developing countries

The high-growth economies of East and South-East Asia may be divided
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Source: International Journal of Technology Management, vol.10, Nos. 7/8, 1995, pp. 714-731.

Country or Area 31 March
1987

31 March
1991

Increase 
(percentage)

Japanese investments 
as a percentage of total 

in country
China 513 2 823 450 11.7

Hong Kong 3 433 9 850 187 20.5

Indonesia 8 673 11 540 33 34.2

Malaysia 1 283 3 231 152 30.7

Philippines 913 1 580 73 15.7

Republic of Korea 2 118 4 138 95 51.6

Singapore 2 571 6 555 155 41.5

Taiwan Province 
of China 1 051 2 731 160 23.6

Thailand 884 4 422 400 20.5

Industry 31 March 1985 31 March 1991 Increase (percentage)

Mining 5 883 7 357 25

Finance and insurance 613 4 231 590

Electrical machinery 781 4 175 434

Commerce 922 3 792 311

Iron and non-ferrous metals 1 661 2 804 69

Chemicals 1 253 2 641 111

Textiles 1 173 1 867 59

Transportation equipment 541 1 699 214

General machinery 504 1 649 227

Table 16. Japan’s direct overseas investment in Asia, 1987 and 1991
(Millions of US dollars)

Source: International Journal of Technology Management, vol.10, Nos. 7/8, 1995, pp. 714-731.

Table 17. Increase of Japanese investment in Asian industries, 1985 and 1991

(Millions of US dollars)
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Table 18. Stage of technology transfer in Japanese-affiliated companies

Malaysia Singapore Thailand

Operational technology 75.0 63.2 78.7

Maintenance 54.2 57.9 57.4

Quality control 58.3 47.4 46.8

Production management 25.0 47.4 21.3

Improved technology 12.5 21.1 6.4

Moulding 8.3 05.3 6.4

Design 0.0 10.5 8.5

New product development 0.0 0.0 4.3

Equipment development 0.0 5.3 2.1

Source : S. Yamashita, N. Kawabe Takenchi and S.Takehana, “ASEAN shokoku ni okeru 
nihonteki keiei to gigyutsuiten ni kansuru keieisha no ishiki chose” (Japanese Manager’s 
Consciousness on the Japanese Type Management and Technology Transfer in ASEAN 
Countries), Hiroshina Economic Studies, No.10 (March 1989).

into the following four broad categories as far as FDI strategies are concerned:
(a) economies that followed passive, open-door policies on FDI and did 

not intervene to promote industrial development in other ways (for example, Hong 
Kong, China);

(b) countries that pursued active industrial policies for certain industries 
and promoted local enterprises in certain activities, but adopted open-door, non
interventionist policies in some export-oriented industries (for example, Malaysia 
and Thailand);

(c) countries that actively sought heavy transnational corporation 
participation in manufacturing but intervened selectively to guide investors in 
directions and technological activity thought to be desirable for industrial upgrading 
(for example, Singapore);

(d) economies that selectively restricted FDI and sought to maximize 
reliance on technology transfer through collaborative arrangements in the context 
of a comprehensive set of industrial policies to deepen the manufacturing sector, 
promote local linkages, and increase local innovative capabilities (for example, the 
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Republic of Korea, Taiwan Province of China, and earlier Japan). These industrial 
policies encompassed interventions in trade, finance, skills, technology, and 
institution-building, with strongly selective aspects to practically all interventions.

Table 19 shows the share of FDI in gross domestic capital formation in these 
economies, as well as R and D expenditure by productive enterprises. It shows that 
the economies that developed the most diverse, complex, and technologically 
dynamic industrial sectors had the least reliance on FDI.

Factors influencing the sustainability of FDI flow to developing regions 
(East, South, and South-East Asia) are indicated in table 20.

Advanced developing economies are investing increasingly within the region 
as well as in developed economies outside the region. For example, annual FDI 
outflows from the Republic of Korea, Singapore, and Taiwan Province of China

(Percentage)

Table 19. Foreign direct investment as a share of gross domestic investment and 
R and D as a share of gross domestic product in selected East and 

South-East Asian countries/economies, 1981-1985 and 1986-1991

Economy FDI/GDI 
1981-1985

FDI/ GDI 
1986-1991

R and D by productive 
enterprises as a share of 

GDP

Hong Kong 10.7 11.4 0.3

Japan 0.1 0.1 1.9

Malaysia 1.5 9.7 0.1

Republic of Korea 0.5 1.1 1.3

Singapore 17.4 29.4 0.2

Taiwan Province of 
China 1.5 3.5 0.6

Thailand 0.1 6.3 0.03

Source: UNCTAD, World Investment Report 1994 
(United Nations publication, Sales No. E. 94. II. A. 14)
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Table 20. Factors influencing the sustainability of foreign direct investment 
flows to developing regions

East, South, and South-East Asia

ECONOMIC FACTORS

* Continued rapid economic growth

* Ability of some major recipients (e.g., China, Taiwan Province of China, Thailand ) to 
overcome infrastructure bottleneck

* Extent of transnationalization of Asian-based transnational corporations driven by cost factors 
or market access, including those from the newly industrializing economies (especially 
Singapore), the “second-tier” industrializing economies (Indonesia, Malaysia, Thailand), 
and China

* Continuous availability of low-cost, productive, and increasingly skilled labour

* Economic recovery, coupled with yen appreciation in Japan, the dominant investor in 
the region

* Ability of China to sustain, and India to attract, more FDI

POLICY FACTORS

* Economic reform in the Asian economies in transition

* Further liberalization of FDI and outward-oriented trade policies

* Private-sector support, including that exerted through privatization

* Strengthening regional economic integration (through the Association of South East Asian 
Nations, growth triangles)

STRATEGIES

* Regional rationalization and integration strategies of transnational corporations

* Market penetration

Source : UNCTAD, World Investment Report, 1994
(United Nations publications, Sales No. E. 94. II. A. 14)

were $5.7 billion in 1988-1992 as compared with $0.4 billion in 1983-1987. In the 
1990s China has become a sizeable outward investor. India is also following suit. 
All in all, FDI by developing countries from Asia into other developing countries of 
the region has become a considerable factor behind the increasing flows of these
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investments to developing countries. This is suggestive of the fact that technology 
flows related to investments are increasing among countries within and outside the 
region.

2. FDI in least developed countries

Factors that have discouraged investment inflows to the least developed 
countries have included the falling global demand for most of their primary exports, 
often coupled with their high levels of external indebtedness, persistently small 
domestic investment and slow economic growth, small domestic markets, poorly 
developed physical infrastructure, and poorly skilled labour force. Political 
instability, violence, and civil strife are also deterrents to FDI in some countries. 
While a number of least developed countries have embarked upon significant 
structural reforms and liberalized their FDI regulations, such measures have not yet 
proven sufficient inducements for transnational corporations to increase their 
investments in the group of least developed countries as a whole.

Least developed countries in Asia appear to be faring better than those in 
Africa. As a number of Asian developing countries are graduating to higher value 
added FDI, some of the least developed countries are inheriting labour-intensive 
FDI, mostly at the low end of the value added chain. Bangladesh and Cambodia 
fall into this category. Among those countries that have recently adopted market- 
oriented economic policies, the Lao People’s Democratic Republic and Myanmar 
have attracted some investments. Myanmar has the potential to play an important 
role as a source of raw materials important to developed countries and many newly 
industrialized economies. Bangladesh, with about three-quarters of its exports 
being manufactured goods, has been receiving most FDI in manufacturing (textiles 
and apparel). Nepal has also received FDI in textiles and apparel which, together 
with other manufacturing investments (for example, carpets), accounts for nearly 
two-thirds of that country’s exports. Maldives is another country that has received 
considerable FDI in industry (which accounts for one-third of its exports), as well 
as in the development of hotels and tourist resorts.

A number of least developed countries offer locational advantages, which, if 
coupled with political and economic stability and friendly policies towards 
domestic and foreign companies, can make them attractive to foreign investors. 
These advantages include the availability of natural resources, tourist attractions, 
and a low-cost labour force. In addition to overall FDI liberalization, measures that 
arc necessary, although insufficient, include a good investment climate, and
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targeting specific industries or even firms interested in matching their interests with 
the technical advantages of least developed countries. However, official 
development assistance (ODA) will remain essential for a good part of the 
necessary financing for their investments in the improvement of infrastructure. 
Public support from developed country governments and international 
organizations is also essential to the success of structural adjustment programmes 
carried out by the least developed countries.D. FOREIGN COLLABORATION, KNOW-HOW TRANSFERS, AND JOINT VENTURES

Direct technology flows take place mainly through collaborative 
arrangements, know-how transfer agreements, and the setting up of joint ventures 
involving technology transfer. Such technology flows have been increasing rapidly 
from the advanced developing countries in the ESCAP region to the less 
developed, the least developed, as well as the developed countries, in various 
technologically-intensive areas, including high technology.

The Republic of Korea had 304 technology export transactions during the 
period 1978-1992 as follows: China (46), Indonesia (39), India (31), Malaysia (26), 
Saudi Arabia (23), the Philippines (17), and other countries (122). The most 
important export areas were the oil refinery and chemical industry; electric and 
electronic equipment; ceramics; and drugs. The royalty receipts for technology 
exports amounted to US$215 million during the same period. Table 21 gives a list 
of approved technical/financial collaboration with the Republic of Korea in India 
in 1995. It may be seen from this table that collaboration takes place mainly in the 
areas of electronics and telecommunications, electrical products and textiles. There 
were 41 approved cases of collaboration in 1994 in almost the same areas as in 
1995. The approved financial investment by the Republic of Korea was Rs 1054 
million in 1994 and Rs 6374 million in 1995, and lump sum payments were Rs 518 
million in 1994 and Rs1110 million in 1995. These data show that collaboration 
exists only in a few areas involving the lower spectrum technologies and products, 
although technology transfer arrangements are on the increase.

The Republic of Korea has implemented collaborative R and D projects 
since 1985 as a way to induce the adoption of advanced technologies. It has 
supported 554 projects, with an investment of US$41.4 million, with developing 
and developed countries. As of 1993, a total of 71 projects were under way in 
areas such as laser technology, new materials, geology, information technology, fine 
chemistry and biotechnology, and medical technology. Apart from technology
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Table 21. List of approved technical/financial collaborations with the 
Republic of Korea in India, 1995

SI.
No..

Name of 
Indian 
Collaborator

Name of 
Foreign 
Collaborator

Product

1. Ellyoung Metal Products
Pvt. Ltd., Bombay

Sam Young Nung Kwan Co Ltd 
Republic of Korea

Telescopic antenna, brass scrap 
and stainless steel scrap

2. Seong Eon Jun, Madras Seong Eon Jun, Republic of Korea Stuffed toys

3. Kejriwal Group of Cos.
Bombay

Shin Sung Enterprises 
Republic of Korea

Leather watch straps of goat 
skin and buffalo skin

4. IXL Paging Services P Ltd
New Delhi

Steamers Telecommunication P 
Ltd & Korea Mobile Telecom & 
Samsung Electronics Co Ltd 
Singapore and Republic of Korea

Radio paging services

5. TDT Copper Ltd
New Delhi

Tomen Corp & Taihan Electric 
Wire Co Ltd, Japan & 
Republic of Korea

Electrolytic copper rods or 
black copper rods

6. Modi Telecommunication Ltd
New Delhi

Korea Telecom, Samsung 
Electronics Co Ltd, Seoul 
Mobile Telecom & Nynex Corpn 
Republic of Korea and United States 
of America

Radio paging services

7. Polar Latex Ltd
Male Latex Prophylactics
Calcutta

Shinheng Corporation
Republic of Korea

Condoms and finger cots

8. Onida Savak Ltd
New Delhi

Goldstar Co Ltd
Republic of Korea

Fully automatic washing 
machine

9. Colanac Dong Yang Rubber
Products Pvt Ltd, Madras

Dong Yang Rubber Pvt Ltd 
Republic of Korea

Rubber gloves

10. IXI. Communications & 
Services Ltd, New Delhi

Korea Mobile Telecom & 
Samsung Electronics Co Ltd 
Republic of Korea

Cellular mobile telephone 
services
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Table 21 (cont.). List of approved technical/financial collaborations with the 
Republic of Korea in India, 1995

SI.
no..

Name of 
Indian 
Collaborator

Name of 
Foreign 
Collaborator

Product

11. ITI Ltd
Bangalore

Korea Telecom & Korea Mobile 
Telecom, Republic of Korea

Radio paging services

12. Mesco Kalinga Steel Ltd 
New Delhi

Danieli & Co, United Engg Inc. 
Samsung Corpn & Mitshui & Co 
Ltd, Italy, United States of America, 
Republic of Korea, and Japan

HR coil, pig iron

13. Indo Korean Lighting Ltd 
Calcutta

Advanced Lighting Technology
Republic of Korea

Halogen lamps, compact 
fluorescent lamps and other 
energy saving lamps

14. Compact Electric Ltd 
Hyderabad

Li-Tech Corporation 
Republic of Korea

Energy efficient electricity 
for discharge lamps for 
use in automotive vehichles

15. Orissa Lighting Ltd 
Bhubaneswar

Li-Tech Corporation 
Republic of Korea

Automobile halogen lamps

16. Precision Hana Scales
Pvt. Ltd., Nagpur

Han Insttrumentation
Technology Co Ltd 
Republic of Korea

Electronic weighing counting and 
computing scales and allied 
products

17. Bllyong Metal Products
Pvt. Ltd., Bombay

Sam Young Jung Kwan Co Ltd 
Republic of Korea

Telescopic antenna

18. Suntronics Electronics
India Ltd, Delhi

Han Lim General Electronics 
Co Ltd, Republic of Korea

Different grades of plastic 
film capacitors (both inductive 
and non-inductive)

19. DCM Automotive Ltd
New Delhi

Tong Heung Electric Co Ltd 
Republic of Korea

Automotive seating systems

20. Subhash Projects &
Marketing Ltd, New Delhi

Yorim Textile Co Ltd 
Republic of Korea

Acrylic blankets
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Table 21 (cont.). List of approved technical/financial collaborations with the 
Republic of Korea in India, 1995

SI.
No..

Name of 
Indian 
Collaborator

Name of 
Foreign 
Collaborator

Product

21. SK Big Star Foods Ltd
Visakhapatnam

Big Star Trading 
Corporation Ltd 
Republic of Korea

Surimi (minced fish meat paste) 
from varous fishes like Threadfin 
Bream, Congereel etc

22. Auro Polyfibres Ltd
New Delhi

Kyungbang Ltd & Marubeni 
Corporation, Republic of Korea 
and Japan

All types of melange yam

23. Hotline Teletube & 
Components Ltd 
New Delhi

LG Electronics Inc 
Republic of Korea

Colour cathode ray TV picture 
tubes including video monitor 
cathode ray tubes

24. India Knits Pvt Ltd
Ernakulam

Gilsung Corporation 
Republic of Korea

Dyeing and processing of nylon 
fabric

25. Tirumala Textile
Processors Ltd. Secunderabad

Seung Han Ind Co Ltd 
Republic of Korea

Acrylic blankets

26. Daibeck Co Ltd
Republic of Korea

Processed Industrial garnet 
powder

27. LG Electronics Inc 
Republic of Korea

Manufacturing, marketing and 
sales of colour television receivers, 
audio and video products

28. Nova Kyung Medicare Ltd
Ludhiana

Jin Kyung Trading Co Ltd 
Republic of Korea

Disposable needles and syringes, 
tubular metal needle

29. HFCL Dacom Infocheck Ltd
New Delhi

Dacom International Inc
Republic of Korea

Credit card authorization
service

30. Reasonable Computer
Solutions Pvt Ltd
New Delhi

Samsung Electronics Co Ltd 
Republic of Korea

Colour television receivers, 
other sound reproducing 
apparatus cassette type

31. Hi-Tech Products Ltd
Gorakhpur

Samsung Corporation
Republic of Korea

Syringes with or without 
needle
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Table 21 (cont.). List of approved technical/financial collaborations with the 
Republic of Korea in India, 1995

SI.
No..

Name of 
Indian 
Collaborator

Name of 
Foreign 
Collaborator

Product

32. Colanac Textiles Ltd
Madras

Jungwong
Republic of Korea

Cotton socks knitted, synthetic 
knitted socks and stockings

33. HFCL Kongsung Telecom Ltd
New Delhi

Kongsung Communication &
Electronics Co Ltd
Republic of Korea

Pager, satellite video 
receiver

34. Hitkari China Ltd
New Delhi

BRO Co Ltd
Republic of Korea

Tableware and kitchenware of 
bone china and vitreous wares

35. Taurus Novelties Ltd
Bangalore

Young Poong Ind Co Ltd 
Republic of Korea

Tableware, kitchenware etc

36. Pasupati Taoru Ltd 
New Delhi

Newtech Int Inco
Republic of Korea

Synthetic water proof coated 
fabric

37. Datt Mediproducts Ltd
New Delhi

White Cross Inc & Sheng Jih 
Textile & Surgical Dressings 
Republic of Korea and Taiwan 
Province of China

Gauze swabs, cotton crepe 
(elastic) bandage, lengthwise 
elastic cloth

38. Prakash Rampuria
Calcutta

Korea Onkyo Corporation
Republic of Korea

Audio-speakers

39. Morris Electronics Ltd
Pune

Samwha Electronics Co Ltd
Republic of Korea

Soft ferrite

40. Dalmia Communications
Pvt. Ltd., New Delhi

Korea Mobile Telecom
Republic of Korea

Cellular mobile telephone 
service

41. Premier Merchandising Co 
Ghaziabad

Shin Up Co Ltd 
Republic of Korea

Knitted men’s undergarments

42. Synergies Automotive Ltd
Visakhapatnam

Dooray Corpn
Republic of Korea

Engineering package, supply of 
essential imported equipment, 
specifications for equipment, 
installation
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Table 21 (cont.). List of approved technical/financial collaborations with the 
Republic of Korea in India, 1995

SI.
No..

Name of 
Indian 
Collaborator

Name of 
Foreign 
Collaborator

Product

43. AEC Sangyong Ltd
New Delhi

Sangyong Corporation
Republic of Korea

HDPE tarpaulin and sheeting, 
allied products

44. Attar Shinup Ltd
New Delhi

Shin-Up Co Ltd
Republic of Korea

Gents briefs, gents vests, 
gents T-shirts

45. Avery India Ltd 
Ballabhgarh

Han Instrumentation Co Ltd.
Republic of Korea

Technology weighing machines

46. Tata Telcom Ltd 
Bombay

L G Information & Communi
cations Ltd, Republic of Korea

Radio pager and paging 
equipment

47. Gujarat Bulk Packs Ltd 
Ahmedabad

Korea Polymer Co Ltd 
Republic of Korea

Sacks and bags of polymers of 
ethylene

48. HFCL Kongsung Telecom Ltd 
New Delhi

Kongsung Communication & 
Electronics Co Ltd 
Republic of Korea

Pagers/satcllitc video receiver

49. Prakash Woollen Mills Ltd
Moradabad

B S Corporation
Republic of Korea

Blanket of synthetic fibres

50. JCT Ltd
New Delhi

Korea Act Corporation
Republic of Korea

Steel wire ropes

51. Joo Kriplon Textiles 
Pvt.Ltd, Bombay

Mr I K Joo Trading Company 
Republic of Korea

Textiles

52. Jireh International 
Pvt. Ltd, New Delhi

Mr Joong Hoon Lee &
AHN Duck Kyu, Republic of Korea

All kinds of goods, merchandise 
and services

53. Hi-Tech Medical Products
Ltd., Gorakhpur

Samsung Corporation
Republic of Korea

Syringes (with or without needles)

54. Samsung India Electronics
Ltd., New Delhi

Samsung Electronics Co Ltd 
Republic of Korea

Colour television receivers and 

sound reproducing apparatus 
cassettes
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Table 21 (cont.). List of approved technical/financial collaborations with the 
Republic of Korea in India, 1995

SI.
No..

Name of 
Indian 
Collaborator

Name of 
Foreign 
Collaborator

Product

55. Hyundai Unitech Electrical
Transmission Ltd
New Delhi

Hyundai Engineering & 
Construction Co Ltd & 
Hyundai Corporation 
Republic of Korea

Towers/lattice mast of iron and 
steel, other parts, zinc dust, 
scrap, ferrous scrap

56. Krishna Fabrications 
Pvt, Ltd, Bangalore

Seil Industrial Co Ltd 
Republic of Korea

Moulded carpets for Cielo car

57. Krishna Fabrications 
Pvt. Ltd, Bangalore

Dong Yang Ewha Industry 
Co. Ltd, Republic of Korea

Complete trim items for Cielo
car

58. Autopal Industries Ltd 
Jaipur Co. Ltd,

Korea Advanced Lighting 
Republic of Korea

Arc lamps

59. Man Aluminium Ltd 
Bombay

Hyundai Pipe Co Ltd 
Republic of Korea

Submerged arc welded pipe

60. Tirumala Seung Han 
Textiles Ltd 
Secunderabad

Seung Han Ind Co Ltd 
Republic of Korea

One ply and two ply of acrylic 
blankets

61. Enginetech Systems (I) 
Pvt. Ltd, Pune

Poong Jeong Ind Co Ltd 
Republic of Korea

Automotive rearview mirrors

62. Motherson Sumi Systems Ltd 
New Delhi

Shinsoung Packard Co Ltd 
Republic of Korea

Integrated wiring harness

licensing arrangements, the Republic of Korea has, from as far back as 1963, been 
sharing its technological experience through inviting trainees from other countries 
and providing expert services in areas such as oceanographic research, food 
processing, computer-aided design (CAD)/computer-aided manufacturing (CAM),
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environment protection technology and management etc. There have been 8059 
cases of technology inducement approvals, which entailed royalty payments of 
about US$6959.7 million during the period 1962-1992 (Sagasti, 1995). Technology 
transfer to the Republic of Korea in 1987-1989 involved foreign licensing (worth 
over US$2 million), technical consultancy (US$679 million), capital goods imports 
(US$52 million), and FDI (US$3.4 million) (Correa, 1994a).

China has been encouraging the import and export of technologies through 
various policies and mechanisms. It has imported technologies for 5981 items 
involving a contract value of $60 billion and exported technologies for 1484 items 
involving a contract value of $6.4 billion in 1949-1993 (UNIDO, 1994).

The major sources of technology in Malaysia have been Japan, Taiwan 
Province of China, the Republic of Korea, the United Kingdom of Great Britain 
and Northern Ireland, the United States, and Germany (DSIR, Malaysia, 1993b). A 
total of 601 technology transfer agreements were made in 1981-1985, including 
278 for technical assistance, 76 for joint ventures, and 113 for basic engineering. 
The sector-by-sector breakdown indicates that electronics (92), motor vehicles and 
shipping (90), chemicals (75), food (66), and non-metallic industries (46) accounted 
for the bulk of these agreements. Thailand’s major sources of technology have 
been Japan, the United States, Switzerland, the United Kingdom, the Netherlands, 
and Hong Kong (DSIR, Thailand, 1993d). The technology remittances increased 
from ₿l570 million in 1983 to ₿2383 million in 1987, with the manufacturing 
(₿ 1853 million) and service businesses (₿315 million) accounting for the majority 
of payments. In 1987, 43 per cent of the technology import remittance was 
towards Japan, for manufacturing areas such as metal products, machinery and 
equipment, textiles, chemicals and petro-chemicals, and food and beverages. A 
more recent study (ESCAP, 1994c) has however indicated that Thailand’s 
technology remittances grew over three times from ₿ 2045 billion in 1990. 
Indonesia (DSIR, 1993a) has also acquired technology through foreign capital 
investments, mainly from Germany; Hong Kong, China; Japan; the Netherlands; 
the Republic of Korea; Singapore; Taiwan Province of China; the United Kingdom; 
and the United States mainly in low technology manufacturing and export-oriented 
units.

Singapore has relied heavily on technology flows through FDI (equity 
participation), mainly in high technology based manufacturing areas. The biggest 
investor was the United States ($1.2 billion), followed by Japan ($843.5 million) 
and Europe ($614 million) in 1992-1993. There are more than 3000 transnational



94 Promotion of technology flows from advanced developing countries to less developed countries

corporations based in Singapore, of which more than 700 have manufacturing and 
other operations. The top 10 industries include electronics, transport equipment, 
petroleum products, metal products, paints, pharmaceuticals, industrial chemicals, 
industrial machinery, and printing and publishing. Singapore is rated as second only 
to Taiwan Province of China in science and technology status, and the most 
competitive country among 14 emerging economies. In 1996 it achieved developed 
country status (DSIR, Singapore, 1993e).

In Nepal, the major sources of technology are India and China besides Hong 
Kong, China; Japan; the Republic of Korea; Thailand; and the United States 
(DSIR, Nepal, 1993c). The major areas of technical collaboration are related to 
agro-food processing, electronics, textiles, and chemical products, mostly in small 
sectors. Of 65 projects involving foreign investments in 1987-1988, about 24 
involved some amount of technology transfer.

In India, 20,015 cases of foreign collaboration, including 5987 cases of 
foreign investment, were approved by the government during the period 1948- 
1994. Of this total, 1854 cases of collaboration were approved during 1994 alone 
as compared with 1476 in 1993. In 1994, there were 800 cases of technical 
collaboration approved in areas such as chemicals (142), electrical and electronic 
equipment (142), mechanical engineering (72), and industrial machinery (67), with 
various countries such as China, Germany, Japan, Malaysia, the Republic of Korea, 
Singapore, Taiwan Province of China, the United Kingdom, and the United States. 
Total foreign investment approved during 1994 was Rs 142,070 million, 
representing an increase of 60 per cent over the corresponding figure for 1993. 
Non-resident Indians have contributed Rs 11,430 million or about 8 per cent of 
this investment. The maximum foreign investment has been in areas such as 
electrical and electronic equipment, chemicals, and mechanical engineering. 
Singapore and the Republic of Korea have been major investors among the 
developing countries in the region, and the United States has been the largest 
investor from among the highly industrialized countries. A total of Rs 23,000 
million was approved as lump sum technology payments in 1994 as against Rs 
36,900 million and Rs 22,810 million in 1993 and 1992, respectively. The 
maximum technology transfer payments have been in chemicals, followed by 
industrial machinery and mechanical engineering. A total of 184 cases of 
collaboration have been approved with separate rates of royalty for indigenous 
sales and exports, and 244 cases were approved in 1994 where the royalty rates 
were more than 5 per cent (DSIR, 1994).



Promotion of technology flows from advanced developing countries to less developed countries 95

As far as technology exports from India are concerned, the government has 
encouraged the setting up of technology-based joint ventures and wholly owned 
subsidiaries abroad, the direct sale of know-how through technology transfer 
agreements, the sale of designs and drawings, consultancy services, training, and 
the export of capital goods and machinery. As of 31 December 1994, a total of 
524 joint ventures, involving a total equity of Rs 15,770.6 million, were in 
operation in various developed and developing economics, including Bangladesh; 
China; Fiji; Hong Kong, China; Indonesia; Islamic Republic of Iran; Malaysia; 
Maldives; Nepal; the Philippines; Singapore; and Sri Lanka. The industrial sectors 
covered included textiles, paper and pulp, automobile ancillaries, chemicals, 
electrical and electronics equipment, consultancy services, drugs and 
pharmaceuticals, fertilizers, steel and metallurgy, and computer software. As of .31 
December 1994, there were 11.3 wholly Indian-owned subsidiaries operating in 
various developed and developing countries, including those in the ESCAP region, 
in different sectors of industry, involving a total equity of Rs 5565 million (India 
Investment Centre, 1995).

Table 22 gives an illustrative list of Indian joint ventures in some of the 
countries of the ESCAP region. The Department of Scientific and Industrial 
Research (DSIR) carried out a detailed study in 1992 relating mainly to the 
technological performance of 28 Indian joint ventures in four countries, Indonesia, 
Malaysia, Singapore, and Thailand. The study included personal contacts and 
interviews with both the Indian companies and joint venture partners in the four 
host countries and in India. The study revealed that the joint ventures, which were 
set up by established industrial houses with adequate groundwork and strong 
technological capabilities as well as financial strength, have generally performed 
better than those set up by others whose technological inputs did not adequately 
upgrade and modernize the production technologies and facilities. In addition, 
Indian joint ventures are reported to be doing well in technology-intensive sectors, 
such as design and engineering, plant operation and maintenance, and project 
management. Many of the joint ventures have sought partnerships or collaborative 
arrangements with third parties in industrially developed countries in order to 
upgrade production facilities and gain other technological and financial inputs, 
mainly in areas where capital equipment of the desired technical specifications was 
not readily available from India. Indian science and technology (S and T) personnel 
have, however, demonstrated excellence in the areas of their expertise. The study 
has also indicated that the in-house technological and management capabilities of 
the technology recipient and the overall technology climate in the host country, as
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Table 22. Illustrative list of Indian joint ventures abroad as of 31 December 1994

s. Name and Address Name and Address field of Operation Date of Percentage

No. of the Indian Company of the foreign Company Approval of Indian 
Contribution

INDONESIA

1. The Raymond Woolen Mills Ltd. 
K.J.Building N. Marajee Marg. 
Ballard Estate Bombay

P.T.Jaykay Indonesia Hotel 
Sari Pacific JI.M.H.Thamrin 
No 6 P.O.Box No. 3138, 
Jakata

Mfg textile yam 11.12.74 30.00

2. Bharat Commerce and Industries 
Ltd Surya Kiran Bldg. 19, K.G.Marg 

New Delhi

P.T.Horizon Syntex Radung 
Baruk Rungkutt, Surabaya

Mfg textile yam 01.07.74 42.50

3. Kusum Products Ltd. Bombay- 
Mutual Bldg, 9, Brubome Road 
Calcutta

P.T.Godrej P.T. Kusum 
Products Indonesia

Solvent extraction 23.03.75 47.47

4. Grasim Industries Ltd. Industry 
House, 1 floor 159 Churchgate 

Bombay

P.T.Indo-Bharat Rayon 67, 
jalan Haji Agus Salim, Jakarta

Mfg. viscos staple fibre 12.04.78 5.00

5. Godrej and Boyce Mfg. Co.Pvt.
Ltd. 44 Homy Modi Street Bombay

P.T.Godrej
Indonesia

Mfg. steel furniture security 

equipment etc.
04.02.76 60.00

6. Godrej and Dyeing & Mfg. Co. Ltd. 
Neville House J.N.Heredia Marg 
Bombay

P.T. Five Star Industries Ltd. 
184 Cipaganti 
Eandung

Textile mills 26.10.78 40.00

7. Birla Bombay Pvt.Ltd. Industries 

and Zeinth Ltd 108 Walker Town 
Secunderabad

P.T. South Pacific Viscose
Jalan Cik Ditiro 42
Jakarta

Viscose staple fibre 03.06.78 21.34

8. The Standard Mills Co. Ltd. 
Mafatlal Centre Nariman Point 
Bombay

P.T. The Standard Mills 
Industries Indonesia Jalan 
Suelen
Jakarta

Machinery and equipment 
for textiles

27.03.81 40.00

9. Gajra Gears Pvt. Ltd. Elve 

Chambers GreenStreet, Fort 
Bombay

Gajra Gears N.S. Son Bhd 
Block-2, Industrial Estate 

Sereban, N.S.

Automobile gears etc. 28.02.77 58.84

MALAYSIA

10. Ranbaxy Laboratories Ltd Devika 

Tower, Nehru Place New Delhi
Ranbaxy Sdn. Bhd 6th floor, 
Wisma Genting Jalan Sultan 
Ismail 50250 Kuala Lumpur

Basic drugs and 

pharmaceuticals
27/10/83 35.00

11. Best & Crompton India Ltd 29 

Rajaji Salai Madras
Arab Malaysia Best and 

Cronpton Sdm. Bhd Malaysia
Turnkey project 01/11/86 48.00

12. Gujral Reclaim and Rubber 
Products Ltd. & India Coffee 

and Tea Distributing Co. Ltd. 
Bombay

Ruplast Sdn Bhd Malaysia Mfg. and sale of reclaimed 

rubber
14/10/87 39.93
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Table 22 (cont.). Illustrative list of Indian joint ventures abroad as of 31 December 1994
SI
No.

Name and Address 
of the Indian Company

Name and Addrest 
of the foreign Company

field of Operation Date of
Approval

Percentage 
of Indian 
Contribution

13 Smoothes Chemicals P Ltd. 18/1.
Neelkanth Market M.G. Road.
Ghatkopar(E)

Bombay

Oleofine Organic Sdn. Bhd 
55. Jalan SS 14/2 Subangjaya 

47500 Pelaling Jaya, Selengor,
Darul, Ehsan

Mfg. of Speciality chemicals 06/03/90 50.00

14. M.N.Dastur & Co.Ltd. P 17
Mission Row Extn. Calcutta

Malaysia Consultancy work 11/12/91 25.00

15. CEAT Investments Ltd 463 Dr. 

Annie Besant Road Bombay
Malaysia Tyre cord dipped fabric 18/12/91 40.00

16. S&S Power Switchgears Ltd 

Porur. Madras
Malaysia Switchgear, circuit breaker 

etc.

27/01/92 34.80

17 A.T.V.Projects India Ltd D 8, 
Street No. 16 MIDC. Marol, 
Andherl(E) Bombay

Malaysia Sugar factory 24/06/92 50.00

18 Indian Railway Construction Co.
Ltd Palika Bhawan. Sec -XIII 
R.K.Puram. New Delhi

Malaysia Offshore railway 

contracts

20/11/92 73.91

19. Advani Oerilkon Ltd Bombay Malaysia Welding electronic 17/02/92 50.00

20

NEPAL

Ballarpur Industries Ltd.
Thapar House 
Janpath. New Delhi

J.G.Containers (Malaysia) 
Sdn Bhd Plot No 114 Jalan 
Kelum P 0 Box 16 

Kelang Pelongar

Glass containers of all 

kinds
05/03/69 53.76

21. Union Carbide India Ltd
1 Middleton Street Calcutta

Nepal Battery Corpn. Ltd 

Balaji Indi. District Ring 

Road, Kathmandu

Dry batteries 19/12/80 77.45

22. Mohan Meakin Ltd 4 B 

Hansalaya 15. Barakhamba 
Road. New Delhi

Himalayan Brewery Ltd 251.
Dilli Bazar
Kathmandu

Mfg. A bottling of beer 28/12/81 20.00

23. Hyderabad Industries Ltd 

Sanat Nagar Hyderabad

Nepal Metal Co. Ltd 

Slngbmahal. Thapathall 
Kathmandu

Exploration of minerals 05/10/76 19.20

24 Aslan Palms (India) Ltd.Nirmal 
5th Floor Nariman Point. Bombay

Aslan Paints Nepal Ltd Nepal Paints, enamels and 

varnishes

25/10/84 60.00

25 Jonsons & Nicholsons (India)Ud

225. A.J.Bose Road 

Calcutta

SINGAPORE

Jonsons A Nicholsons 

(Nepal) Ltd Post Box No.
3530 Small Industrial Estate
Byansilole

Enamels,paints and 

synthetic resins
24/06/83 67.40

26 Tata Engg and Locomotive Co.

Ltd. Bombay House
24,Homi Modi Street

Bombay

Tala Precision Inds.P.Ltd 

1 Liu Fang Road Jurong 

Singapore

High precision tools 23/09/77
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Table 22 (cont.). Illustrative list of Indian joint ventures abroad as of 31 December 1994

SI. 
No.

Name and Address 
of the Indian Company

Name and Address 
of the Foreign Company

Field of Operation Date of 
Approval

Percentage 
of Indian 
Contribution

27. Hindustan Computers Ltd 
505-508 Sidharth 96 Nehru 
Place New Delhi

Far East Computers Pvt. Ltd. 
1707-1708 Tunas Bldg 

Anson Road, Singapore

Micro and mini computers 10/12/79 42.70

28. Durametallic India Ltd 
Dhun Bldg, 827 Mount Road 

Madras

Durametallic Asia Pvt Ltd 
Block 6, Koeam Ayer Indl 
Estate, Singapore

Mechanical seals and 
related products

12/10/81 49.00

29. Steel Tubes of India Ltd. Steel
Tubes Road Dewas

Steel Tubes Singapore P Ltd. 
11 Gul Crescent, Singapore

Precision steel tubes 15/04/81 41.18

30. Titanium Equipment and 
Anode Mfg. Co.Ltd Team House 
Madras

Slang Ching Mfg. Inds Pvt. Ltd Mfg. titanium based 
special chemical

08/02/89 46.80

31. ITI Equatorial Satcom Ltd No.2 
Karamangla Indl Area Bangalore

ITI Communications Fte Ltd Mfg. of telecom equipment 27/07/92 54.89

32. Mastek Ltd. C-13 Avani Flats 
Navarangpura Ahmedabad

Mr. K.Srinivasan Mfg. of computer software 05/05/93 70.00

33. Great Eastern Shipping Co. Ltd. 
Hongkong Main Bldg. 60 MG 
Road, Fort, Bombay

Repair of ships and other 

services

27/07/95 50.00

SRI LANKA

34. Jay Engineering Works Ltd. 
225-C AJ.Bose Road 
Calcutta

Usha Industries Ltd 
68 Atfidiya Road 
Ratmalana

Sewing machines and 
electric fans

06/11/61 49.00

35. Colour Chem. Ltd Ravindra 
Annexe Dinshaw Vachha Road 
194 Churchgate Reclamation 

Bombay

Hay Colour Ltd 400 Deans 
Road
Colombo

Pigment emulsions 02/08/79 40.00

36. Voltas International Ltd. J.N.
Heredia Road
Bombay

Valter piling Ltd.
P.O.Box 166
Colombo

Bore head piling tube 
well drilling

06/03/82 28.57

37. Adhesives & Chemicals P.Ltd
Arcot Road, Porur
Madras

Chemical & Adhesive 

Products Pvt.Ltd. 52 
Gallepice Court 
Colombo

Starch based & chemicals 09/12/82 28.57

38. Ashok Leyland Ltd. 
19 Rajaji Salai 
Madras

Lanka Ashok Leyland Ltd. 38 
& 40 Edward Lane Junction 

Bullers Road

Assembly & mfg. of 
commercial vehicles

02/02/83 22.79

39. Indian Hume Pipe Co Ltd.
Construction House Walchand 
Hirachand Marg Bombay

Industrial Indo Humo Pipe Co 
Laddy Catherine Group Galle 

Road, Ratmalan
Sri Lanka

Hume pipe 05/06/75 56.44
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Table 22 (cont.). Illustrative list of Indian joint ventures abroad as of 31 December 1994

SI.
No.

Name and Address 
of the Indian Company

Name and Address 
of the Foreign Company

Field of Operation Date of
Approval

Percentage 
of Indian 
Contribution

40 Lakshmi Textile Exports Ltd
Coimbatore

Pagado Textile Lanks Ltd 

Srl Lanka
Mfg. Of cotton yarn & 

fabrics
27/06/90 60.00

41. Tala Tea Ltd 1. Bishop Lefroy 

Road Calcutta
Pickle Packers Pvt. Ltd

42. Gujarat Ambuja Steels Ltd 

Ambuja Nagar, P.O.Vadnagar 

Kodinar, Dist. Amrell

Employees of Puttlam Cement 
Co. Ltd.

Cement plant 05/08/93 100.00

THAILAND

4.3 Birla Brothers Pvt. Ltd
C/o Srl B>I.
Shah Industry House 
159 Churchgate Reclamation
Bombay

Indo Thal Synthetics Co. Ltd. 
Haukee Bldg 

109 Suapa Road 

Bangkok

Synthetic & cotton yam 07/03/69 8.47

44 The Grasim Industries Ltd 

Birlagram Nagda (M.P.)
Thai Rayon Co.Ltd. Huakee 

Building 109 Suapa Road 

Bangkok

Viscose staple fibre 12/02/74 6.94

45. Volex India Pvt Ltd. 
Faridabad

Slam Indo Tools Ltd. Huakee 

Bldg, 109 Suapa Road 

Bangkok

Hacksaw blades 13/02/75 47.31

46 Grasim Industry Ltd. Rayon 
Silk Mfg (Wvg) Co. Ltd Biriagram 

Nagda (M.P)

Thal Carbon Black Co Ltd 
Hua Keo Bldg.
109 Suapa Road 

Bangkok

Carbon black 07.04.78 2.75

47. Ballarpur Industries Ltd. 
Thapr House. 124 Janpath 

New Delhi

Phonic Pulp & Paper Co. Ltd. 
99M003, Tambol, Kudhamsaj 
Amphur Aampong, Khan Kaeh

Pulp 06/06/78 30.00

48. Usha Martin Black Ltd 14
Princap Street
Calcutta

Usha Siam Street Inds. Ltd
U Chuliang Foundation Bldg
402 4th Floor

Steel wire 26/12/79 45.00

49. Indian Dye Stuff Inds Ltd 

Mafatlal Centre Nariman Point 
Bombay

Matangi Dyestuff Inds. Ltd 

Kongbonma Bldg 

699 Silom Road 

Bangalore

Dye stuff 22/12/80 60.00

50. Lupin Laboratories P Ltd. 
159 CST Road Kaline

Santacruz (F.)
Bombay

Lupin Chemicals (Thailand) 

Ltd.

Bulk drugs 03/12/87 30.00
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well as adequate knowledge of the local industrial policies and procedures, are 
important for the successful operation of joint ventures. The success of joint 
ventures is also enhanced if realistic market surveys and feasibility studies are 
undertaken before the agreement is concluded, and if competition with large 
multinational companies is avoided. Further, continuous upgradation of technology 
in the parent company and encouragement of the same in the host country, and 
maintenance of good business relations are some of the other requirements for the 
success of joint ventures.

Indian R and D institutions (such as the Council of Scientific and Industrial 
Research (CSIR) laboratories) and intermediatory agencies, such as the National 
Research Development Corporation, have been exporting generally high-level 
technologies and providing scientific and technical consultancy services to other 
countries, developed and developing. For instance, CSIR has secured R and D 
contracts from various companies such as Abbot Labs, Smithkline Beecham, 
General Electric Co., Du Pont, FMC Corporation, and Parke-Davis in the United 
States; Labaogen in Brazil; Beximco Pharmaceutical Co. in Bangladesh; Ciba in 
Switzerland; IRDC and RDAC in Indonesia; Design and Engineering Institute for 
Petrochemical Engineering in China; Looweld Inc. in Canada; Oman Zawawi Est. 
in Oman; and many others. The sectors involved include drugs and 
pharmaceuticals, chemicals and petro-chemicals, computer software, aerospace, 
and others. The National Research Development Corporation has been exporting 
technologies and services to other countries for high-tech products such as blood 
bags, heart valves, rice husk board, chemicals, textiles, and pollution control 
systems. It has set up a number of projects on a turnkey basis in several countries. 
A few examples of technology exports through the National Research 
Development Corporation are indicated below.
(a) Rice husk particle board

The process of manufacturing particle board from rice husk was initially 
developed by the Indian Plywood Industries Research Institute, Bangalore. The 
National Research Development Corporation, India’s premier technology transfer 
company, licensed this process to M/s Padmavathy Panel Boards Limited (PPBL), 
Bangalore, and also provided an interest-free development loan to enable the 
company to set up a pilot plant of 600 TPA capacity. The National Research 
Development Corporation also arranged for complementary financing in the form 
of low-interest venture capital funding from the Venture Capital Fund of the 
Industrial Development Bank of India (IDBI), the country’s leading industrial
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development bank. Padmavathy Panel Boards Limited successfully upscaled the 
process developed by the Indian Plywood Industries Research Institute and proved 
the techno-commercial viability of the technology. The company also developed a 
whole range of rice husk boards with different finishes, such as paper laminated 
board, bamboo finish board, and jute reinforced board. Test marketing was also 
successfully undertaken. Based on this success, the National Research 
Development Corporation licensed the complete technology package of 2500 TPA 
rice husk board plants to six other companies in the country, over the period 1990- 
1993. Three of these six plants went into production during the period 1992-1994.

About this time, the Malaysian company M/s MHES SDN. BHD, at Kuala 
Lumpur, contacted the National Research Development Corporation seeking the 
complete technology for the production of rice husk boards. A plant was set up on 
a turnkey basis in a record time of eight months. The total contract value was 
about Rs 12 million (= US$400,000) for a plant of 2500 TPA capacity. The 
Malaysian company is not only successfully manufacturing the range (6-24 mm 
thickness) of rice husk boards for which technology was transferred to it, but has 
also developed, on its own, fire-retardant rice husk boards of high value.

(b) Synthetic and natural dyes

Against a global tender floated by the United Nations Industrial 
Development Organization (UNIDO) in May 1989, the National Research 
Development Corporation was contacted in October 1989 to set up a pilot plant in 
Viet Nam for synthetic and natural dyes. The project involving a value of about 
Rsl4 million (US$600,000) was successfully executed over the period 1991-1993. 
Engineers and technicians of the Vietnamese counterpart company, 
M/s. Experimental Enterprises on Dyes & Pigments (EEDP), were trained in India. 
National Research Development Corporation engineers also visited Viet Nam to 
supervise the installation and commissioning of the pilot plant. Based on the 
successful operation of the pilot plant over the last two-and-a-half years, the 
Vietnamese are going to set up the first commercial plant to manufacture synthetic 
and natural dyes based on the technology package from the National Research 
Development Corporation.

(c) Drugs

The Indian Institute of Chemical Technology (IICT), Hyderabad, has 
developed technology for the manufacture of anti-Aids drugs, such as AZT, and
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also anti-ulcer drugs, such as Omeprazole. In 1991-1992, the National Research 
Development Corporation sold the know-how for the manufacture of both the 
drugs to M/s Labogen, Sao Paulo, in Brazil for a lump sum premium of about 
Rsl.25 million (US$50,000) for Omeprazole and a royalty of 10 per cent on the ex
factory sale price of the product for five years. The Brazilian company has 
successfully gone into production.

(d) Menthol

The National Research Development Corporation has supplied the know
how for the manufacture of menthol of 100 tonnes annual capacity to M/s P.T 
Poleko Menthol in Jakarta, Indonesia. It was successfully installed and 
commissioned in 1994 and has been running extremely well. The total cost of the 
contract was Rs 7.2 million (US$400,000).

(e) Science and technology entrepreneur parks

In 1994, the Social Fund for Development of the Government of Egypt 
approached the National Research Development Corporation to set up four science 
and technology entrepreneur parks (STEPS). An agreement was signed in 
December 1994. The main objectives were to develop and strengthen technology
based entrepreneurship and technology-related skills to build up the overall 
technological and industrial capabilities in Egypt, specially for small and mediium- 
sized enterprises. These enterprises are to be based mainly on local resources and 
skills, with technological inputs from India in the initial stages. The contract value 
for the report on setting up the STEPs was about Rs 7.5 million (US$250,000). 
Further steps have been initiated towards establishing the enterprises in identified 
areas and building up the support infrastructural facilities, including the training of 
Egyptian entrepreneurs by the Indian experts in Egypt and also in India.

Central Electronics Ltd, a public sector company of the Department of 
Scientific & Industrial Research (DSIR), has developed a high degree of 
technological and manufacturing capabilities in solar photovoltaics and other 
special electronics products, based on indigenous developments. It has exported 
technologies in solar photovoltaics for modules for various applications and has 
been promoting power plants with grid interfacing to countries such as Indonesia 
and Nepal, and currently has several orders in hand from countries such as Syria.

The above are only some of the examples of technology flows in the ESCAP 
region, indicating that more advanced developing countries have considerable
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technological, industrial, and financial capabilities, which can be shared by the less 
developed countries, particularly the least developed ones, to mutual advantage. In 
fact, such technology flows will be more appropriate and relevant in many areas in 
which adequate capabilities have been built up in these countries as compared with 
those from developed countries of the North. Apart from the appropriateness of 
the levels of technologies, and other factors such as the scale of production, the 
socio-political and cultural environments and attitudes and habits are more easily 
understood by the countries within the region. It is suggested that a separate 
detailed study be carried out to estimate the volume and pattern of technology 
flows in the region to identify the extent of flows and the measures to encourage 
and promote such flows. The volume and pattern of technology flows depends 
largely upon the national objectives and capabilities (development level). Advanced 
developing economies have generally sought technology flows in high-tech areas 
from industrially developed countries while developing or least developed countries 
are seeking technologies from advanced developing countries, mainly in medium 
and low technology areas. In addition, advanced developing countries are 
increasingly exporting to industrially developed countries their technologies, capital 
goods, products, and services in areas such as electronics and computers and 
software, automobiles and transport equipment, textiles, and metallic and 
non-metallic industries.
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DC LESSONS FROM THE MOST ADVANCED DEVELOPING COUNTRIES IN 
ATTRACTING TECHNOLOGY TRANSFER AND CAPABILITY-BUILDING

A. POLICY FRAMEWORK
Technology-driven industrialization is recognized today to be the means of 

rapid economic growth in almost all the countries of the ESCAP region, and hence 
the means for poverty alleviation and social development. Some economies of the 
region, especially industrializing ones, are effectively moving towards creating a 
climate conducive to the transfer, adaptation, application, and development of 
technology, building up their technological capability for new products and 
processes. They have formulated long- and medium-term technology-related 
policies and set up mechanisms for their implementation and integration into the 
overall development process. Such policies could broadly be grouped under the 
following categories: (1) policy and legal measures to ensure long-term commitment 
for the development of science and technology; (2) measures to induce the flow of 
foreign investment and technologies in the desired fields; (3) measures to support 
the development of indigenous technology; (4) measures to promote the 
development of skills and upgrading of technology.

The advanced developing economies have also shifted to the use of export- 
oriented strategies, particularly for high-tech products involving larger value 
additions. They have actively encouraged the private sector to participate in S and 
T development through different types of incentives. The availability of adequately 
educated, trained, and skilled human resources was recognized as an essential 
prerequisite for creating the right technological climate. The involvement of all 
stakeholders in human resources development avoids costly imbalances and 
ensures closer links among the educational and training sectors, R and D, the 
private sector, government, and non-governmental organizations (ESCAP, 1994a).

The importance of pollution control and environment-related measures, 
energy management, protectionist measures on the part of Northern countries, 
non-tariff barriers on imports into those countries, and the implementation of 
TRIPS and TRIMs are also being increasingly recognized and taken into account in 
future developments.

More advanced economies are now shifting towards science-based industries
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and trying to encourage specialization and capabilities in select sectors in order to 
compete globally. Attention is now being paid to basic research and international R 
and D collaboration or the promotion of wholly-owned R and D enterprises in 
developed countries, as well as importing technologies on a selective basis, 
particularly critical components in the technology package, rather than taking a 
turnkey approach. Manufacturing operations are being globalized for locational 
advantages, and subcontracting is becoming increasingly popular in order to ensure 
products and services that are globally competitive. However, the least developed 
countries and the island developing countries are yet to follow the trend, while the 
transitional economies have to evolve mechanisms to commercially exploit their 
technological strengths. Multilateral, bilateral, and international funding agencies 
and financial institutions, such as the World Bank, the International Finance 
Corporation, and Asian Development Bank (ADB), and international organizations 
such as the United Nations Development Programme (UNDP), ESCAP, UNIDO, 
the United Nations Conference for Trade And Development (UNCTAD), and the 
World Intellectual Property Organization (WIPO) have played an important role in 
promoting investment in developing countries in capital-intensive industries and 
infrastructural development, including the service sector. However, the multilateral 
and internationally-funded projects generally tend to encourage the import of 
capital goods and machinery and the induction of professional experts and 
consultants and other services from the industrially developed countries. What is 
more, this has been the practice despite the availability of manufacturing capacities 
and expertise within the host country, particularly in low and medium-level 
technology-intensive areas. Some national governments, which have recognized 
this trend, have been voicing their concerns in various international forums. They 
have also modified their domestic policies so as to encourage the utilization of 
their domestic capabilities, including technological and industrial ones. They are 
using external funding only for imports on a selective basis to complement and 
strengthen their indigenous capabilities. This, however, requires a strong domestic 
base in industrial production and technological capabilities and infrastructure.

Productivity has considerably increased in the industrialized and 
industrializing economies in the region. At the same time, labour costs arc rising, 
creating the need to shift manufacturing to places where labour costs are still low.

Although the overwhelming proportion of R and D by transnational 
corporations is located in developed countries, the R and D activities of 
transnational corporations can be quite significant from the perspective of some
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developing host countries. In countries such as India, the Republic of Korea, and 
Singapore, the share of aggregate R and D expenditure attributable to foreign firms 
exceeded 15 per cent in the 1970s. However, much of the R and D undertaken by 
the foreign affiliates in developing countries is likely to be related to the adoption 
of technology from the parent firm to fulfil local needs. These R and D activities 
are reported to have contributed significantly to the development of human 
resources and improved technological capability at firm levels.B. TECHNOLOGICAL COMPETITIVENESS

A study of the technological competitiveness of the industrializing 
economies of the ESCAP region has concluded that an important benefit derived 
from Asian investments in both human and R and D capital is the development of 
new technical inventions that often lead to new or improved products and to more 
efficient manufacturing processes and services (Rausch, 1995a). The number of 
patents granted in the Asian region increased by 44 per cent during the period 
1985-1990, rising from 65,000 new patents in 1985 to 93,000 in 1990. In 
comparison, 70,000 patents were granted in the United States in 1985 and 88,000 
patents in 1990. Patenting growth was especially rapid in China, the Republic of 
Korea, and Taiwan Province of China. Asian sales of high-tech products to the 
United States averaged nearly $34 billion annually, and exceeded Asian purchases 
of similarly classified products from the United States each year between 1989 and 
1991. Computers, telecommunication equipment, and electronics accounted for 80 
per cent of the region’s high-tech sales to the United States and approximately 95 
per cent of the high-tech sales of the NIEs. Opto-electronic products, advanced 
materials, and aerospace products were sold to the United States. As labour costs 
rise, Asian industry will incorporate more labour-saving capital equipment and 
other manufacturing technology in their production processes, thereby encouraging 
further indigenous technology development.

A study (APCTT, 1995b) of seven countries - Bangladesh, India, Indonesia, 
Nepal, Pakistan, Sri Lanka, and Thailand — has indicated a very low expenditure 
on R and D not only in absolute money terms but also as a percentage of the 
national GDP. In India, the expenditure on R and D is around 0.9 per cent of GDP 
while in most of the other countries it is around 0.2 per cent. Most of the R and D 
expenditure is incurred by the government, whereas industry’s allocation to R and 
D has been poor. However, R and D expenditure in the Republic of Korea has 
increased from 0.68 per cent in 1980 to 2.4 per cent of GNP in 1983, the ratio of
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government/industry expenditure decreasing from 68/32 in 1980 to 19/81 in 
1993. This indicates the enhanced role of industrial units in the technological 
development of the country and the successful policies of the government in 
encouraging R and D by industry (APCTT, 1998). Similarly, China is also reported 
to have enhanced its R and D expenditure considerably in the last few years. 
Industry accounted for 58 per cent of the gross expenditure and 55 per cent of the 
total R and D manpower (DSIR, 1994).

R and D expenditure in developed market economics (1988-1989) ranged 
between 2.3 per cent and 2.9 per cent of GNP (except in Italy where it was 1.2 per 
cent of GNP), and the share of R and D expenditure by industry ranged between 
57 per cent and 72 per cent. Thus, the R and D expenditure in the NIEs generally 
compared favourably with those of the developed economies.

The above data show that technology flows have been more effective in 
those countries where R and D expenditure has been high, and that those countries 
have advanced more rapidly than others.C. NEW INITIATIVES

Realizing the role of technology and indigenous technological capabilities in 
the development process, national governments in the region have been 
remodelling their technology policies and mechanisms by way of providing various 
support facilities and fiscal incentives to industry, with varying degrees of success 
and investment in the S and T infrastructure. For example, the Philippines has 
recently announced revised rules for technology transfer and Thailand has come 
out with an S and T development plan. Pakistan is adopting revised technology 
policy, planning, and implementation mechanisms. Malaysia has come out with 
technology transfer policies and procedures; Singapore is strengthening its policy 
and institutional framework for the development, transfer, and acquisition of 
technologies; and China has framed revised regulations on technology imports. 
Some of the countries, particularly the NIEs and China, have identified high-tech 
thrust areas for future development, with a view to acquiring global leadership in 
many of the identified disciplines. For example, the Republic of Korea has recently 
launched the Highly Advanced National (HAN) project to upgrade its R and D 
capability to the level of the advanced countries by the year 2001. The HAN 
project is aimed at obtaining core technologies in strategic areas where the Republic 
of Korea has the industrial capacity to compete with the advanced countries.

China has launched several programmes to promote the application of R and
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D results to strengthen the economy. The spark and torch programmes are two such 
programmes for promoting appropriate technologies in small and medium-sized 
enterprises (SMEs), and commercialization of high-tech results as well as 
developing high value added products. Sectors such as new materials, electronics, 
mechatronics, and biotechnologies have been identified as the priority fields. R and 
D priority areas for Singapore include: robotics and artificial intelligence, CAD/ 
CAM and micro-processor-based applications, biotechnology, applied optics and 
laser technology, and semiconductors.

In India, a long-term development plan documented as “Perspectives in 
science and technology” was prepared in 1990 by the Science Advisory Council to 
the Prime Minister; and another document “2020 VISION” is being prepared to 
identify the future thrust areas for development. Several new institutional 
mechanisms and fiscal incentives have been evolved to promote new technologies 
in industry. A technology mission-oriented approach has been adopted in specific 
areas, such as drinking water in rural areas, immunization of the population, 
dairying, oil seeds, and better telecommunications.D. ROLE OF THE PUBLIC AND PRIVATE SECTORS

Both public and private sector industries have played an important role in the 
technological and industrial development of the region, although the dominance of 
one over the other has varied from country to country, depending upon the national 
policies and objectives involved. Providing food, shelter, environmental safety, and 
security are the primary objectives of a national government. The policies needed 
to address these issues, however, vary with the specific conditions prevailing in a 
country, such as population size, natural resources available, defence requirements, 
and socio-economic conditions. Recent market-oriented policies have increasingly 
emphasized privatization in the manufacturing and services sectors in almost all 
areas, except those related to defence and the social sectors of education and 
health. In addition, governments have the responsibility to develop and catalyse 
investments in newer areas which may not easily attract private sector investments 
and to provide the necessary infrastructural and support systems for the sustainable 
development of private sector industries.

A private sector symposium held in Tehran in June 1992 recommended that 
privatization be seen as a total package integral to the development goals of a 
country (ESCAP, 1992). It was deemed important to view foreign investment as a 
vehicle for improving the business and competitive environment for local
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entrepreneurs. To promote foreign investment, governments should ensure a stable 
environment for secure business conditions, ranging from law and order concerns to 
political stability, and a consistent policy regime in a liberalized environment.

The Regional Forum for Sustainable Industrial Development and 
Restructuring in Asia and the Pacific, held at Kuala Lumpur in December 1993, 
dealt at length with issues relating to the promotion of private sector development 
through industrial and technological development and re-balancing the public and 
private sector roles for support services, financing, and privatization (ESCAP, 
1994a). The meeting noted that the countries of the Asia and Pacific region were 
experiencing an uneven pattern of growth. The nature of government intervention 
played a determining role in the pace and direction of industrial development. In 
the more successful economies of the region, the nature and extent of government 
intervention had been tailored to facilitate the growth of the private sector and 
enhance its role. Areas of government involvement included the provision of 
education and health services, the development of physical infrastructure and 
public utilities, macroeconomic management for economic growth and stability, and 
the promotion of particular industrial activities.

The Regional Forum also observed that the world trade environment had 
been changing towards regionalism, characterized by the introduction of more 
sophisticated trade barriers and the increasing use of strategic trade instruments. 
That had created intense pressure on enterprises in developing countries to 
restructure themselves and improve their international competitiveness. It was 
considered inevitable that many countries would proceed to re-balance the roles of 
their private and public sector enterprises. Corporate strategies were also rapidly 
changing towards globalization, leading to greater intra-firm, intra-industry, and 
intraregional trade investment ties. The Regional Forum also cautioned that 
privatization should not be viewed as a panacea for all development ills, but rather 
as an industrial restructuring measure to alter the market structure, promote 
competition, and achieve manufacturing competitiveness. Privatization should not 
be viewed as the only strategy for achieving the long-term goals of industrial and 
technological development.

SMEs in the private sector, with the support of their governments, have 
played an important role in industrial development in the region. Special attention 
should be paid to the technological, managerial, and financial needs of these 
enterprises. The Regional Forum had underlined the need to promote inter- 
enterprise cooperation at regional and subregional levels to strengthen technology
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transfer and technological capabilities at national and enterprise levels. Recent 
developments include strategic alliances and changes in the configuration of 
supplier networks. The barriers to inter-firm cooperation and flexible adjustment 
include policy-induced barriers, market-related barriers, and informational, 
institutional, and infrastructural barriers. The regional experience indicates that the 
industrial sector (public and private) is much more vibrant today and has 
contributed significantly to more effective technology flows and the building up of 
technological capabilities.
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X. CAPABILITY TO ADOPT FOREIGN TECHNOLOGY

A. NEED FOR FOREIGN TECHNOLOGY
The adoption of a technology that a buyer imports from a country that is 

usually more advanced than his own is one of the stages in the long chain of 
technology transfer. This process ranges from the selection of the source and 
acquisition of technology to successful production and marketing of the end 
product or service, in a given setting, which includes the prevailing socio-economic 
and political climate as well. Foreign companies arc interested in investing in 
developing countries whose markets and available relative advantages can be 
exploited by them in order to remain globally competitive. They are not looking to 
maximize the use of domestic resources to the advantage of the host country. The 
interests of the technology supplier and the technology customer often conflict as 
both aim for maximum profits. However, international organizations such as the 
United Nations have been playing an important role in promoting technological 
cooperation among developing countries to the advantage of all parties concerned, 
and in encouraging technology flows from advanced developing countries to less 
developed countries.B. STRATEGY FOR TECHNOLOGY ACQUISITION

An integrated strategy for technology acquisition may cover several 
activities:

(a) expanding the range of potential foreign technology suppliers for the 
product;

(b) shortlisting of foreign companies likely to be responsive;

(c) acquiring enough techno-commercial information from shortlisted 
companies;

(d) obtaining technology transfer offers broken down into know-how, 
capital goods, and skill formation components;

(c) ensuring maximum information on technical specifications, cost and 
suppliers of components and parts, raw materials and intermediates needed for 
production;
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(f) using the above inputs to estimate project cost and cost of production;

(g) concurrently, obtaining commitments with regard to the support of 
domestic companies in the absorption, adaptation, and improvement of 
technology, however reluctant the foreign company may be to do so. Wherever 
possible, this should include provisions for work by the domestic company’s R and 
D personnel in the R and D division of the foreign technology supplier;

(h) ensuring that the technology payments by way of lump sum fees and 
royalties also include compensation to the foreign technology supplier for the rights 
of the domestic company to use any patents that the foreign company may have 
taken out in the host country relating to the technology being purchased;

(i) recognizing that lump sum know-how fees, engineering fees, royalties, 
and the like are only the “explicit” technology payments which are generally too 
small as compared with the payments involved in the purchase of proprietary 
capital goods, imported components and parts, and the sending of foreign engineers 
to the plant for commissioning/start up, and troubleshooting etc.; these need to be 
the prime targets of the negotiating process;

(j) incorporating the commitments and rights and obligations of both the 
technology supplier and the buyer in the technology licensing agreement. A whole 
body of skills and knowledge is needed to finalize such an agreement. The 
managerial will of the domestic company to negotiate and conclude a truly viable 
contract maximally in its favour is important, particularly in a liberalized policy 
regime where government support is missing. Branko Vukmir (1993) of UNIDO 
has outlined several issues involved in negotiating techniques and strategies for 
technology acquisition agreements.

The above discussions are applicable mainly to technology flows or 
technology transactions through licensing arrangements. In the case of FDI, the 
investing partner has a continued interest in the venture from a profitability point 
of view as well as to safeguard his or her reputation or credibility. However, as 
mentioned earlier, even in the case of Japanese investments in developing countries 
the actual know-how or technology is not transferred to the host country even after 
many years of operation of the plant. The national policies, infrastructural 
facilities, and technological capabilities at the enterprise level are therefore 
important for the effective transfer of technology as in the case of the NIEs and, 
now, China, India, and Malaysia. FDI also brings in competitive technology in
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export-oriented industries.

FDI is more frequent in the secondary sector rather than the tertiary or 
primary sectors, implying that mostly intermediate technologies are associated with 
FDI, and not high-end technologies involving larger value additions. For example, 
Japanese investments in Singapore in 1988 constituted 75.4 per cent of GDP in the 
tertiary sector as compared with 130.9 per cent in the secondary and 40.8 per cent 
in the primary sector (ESCAP, 1994b). A similar situation exists in the Republic of 
Korea. The value of capital goods exports considerably increased from the 
investing country to the host country in the case of FDI. In fact, the increase is 
several times greater than the investment. This indicates that FDI generates 
considerable business to the investing country. For example, capital goods imports 
by the Philippines increased from US$87,36.3,000 in 1980 to US$260,066,000 in 
1989 from Japan alone (ESCAP, 1994b). It is also noted that the establishment of 
high or medium technology industries in developing countries does not necessarily 
entail the transfer of technology.C. ABSORPTION, ADAPTATION, AND IMPROVEMENT OF IMPORTED TECHNOLOGY

A key element in the total process of identifying, negotiating, acquiring, and 
supplementing foreign technology is to ensure that the process provides, both 
technically and contractually, for the effective absorption, adaptation, and 
improvement of the foreign technology purchased by the domestic company. The 
bulk of the technology transfers in many developing countries have been “pseudo” 
or “passive” transfers. As a result, with some exceptions, domestic companies have 
resorted to repeated foreign technology transfer agreements for the same or similar 
products. No foreign technology supplier is prepared to sell their latest technology 
and thereby create a potential competitor in the world market. This is why the 
Japanese have, for a long time now, been investing four to five times the sum paid 
by them to the foreign technology supplier on in-house R and D to absorb and 
improve the purchased technology. This has led them to transform their companies, 
first from buyers to self-generators of technology and then to technology exporters. 
Therefore, for globally competitive industry, such concurrent R and D has to 
become an essential, indeed a central, clement of foreign technology acquisition 
(Parthasarathi, 1995). In fact, there should be globalization of technologies along 
with globalization of industries and economics. Carlos Correa (1994a, b) has given 
a comprehensive review of the new scenario for the international transfer of 
technology.
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After foreign technologies are adopted, absorbed, and improved through in

house efforts at the enterprise level, adequate experience and expertise is deemed 
to have become available to undertake the development of new technologies, 
products, and processes in specific areas of interest. In many traditional industries, 
incremental developments are generally good enough while in emerging areas such 
as micro-electronics and computers, biotechnologies, telecommunications and 
information technologies, and new materials, steep developments are necessary. All 
these developmental efforts require enormous resources in terms of finances and 
highly skilled manpower besides conducive policy measures, infrastructural and 
support facilities, management capabilities, and other inputs. The linkages of 
industry with R and D and academic institutions and the commercialization of 
indigenous technologies assume special significance.

Realizing the importance of technological capabilities at national and 
enterprise levels for sustainable development, many countries such as China, 
Indonesia, Malaysia, Nepal, Pakistan, the Philippines, the Republic of Korea, 
Singapore, Thailand, and Viet Nam have recently evolved new technology policies, 
technology development plans, and liberalized regulatory mechanisms for the 
import of technologies, in addition to encouraging foreign investment and 
promoting market competition. Incentives and support measures are being 
provided, including risk and venture capital, tax relief and accelerated depreciation 
of R and D costs, to encourage technology development activities at the enterprise 
level. However, in most of the countries there are no institutions or mechanisms 
for technology assessment prior to technology import. In India, DSIR has taken the 
initiative with a programme aimed at technological self-reliance to provide financial 
support to industrial units to encourage the absorption of imported technologies 
through in-house R and D efforts or in collaboration with national R and D systems 
and design engineering or engineering consultancy firms.

A suggestion that has emerged from the workshops and seminars organized 
by APCTT in the recent past relates to the creation of a regional association for the 
commercialization of R and D results (RACORD) which deserves attention from 
all quarters. Another suggestion has been that a revolving fund intended to support 
indigenous technological developmental efforts, such as pilot plants, demonstration 
programmes, and training activities, could be set up. Other suggestions have 
included the need for cooperation and strategic alliances in the development and
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commercialization of specific technologies through long-term multi-product 
partnerships, joint ventures, and research partnerships at the pre-competitive level, 
as well as making R and D an attractive career for scientists and engineers.

Despite the heterogeneity of countries in the ESCAP region, a number of 
general considerations could prove useful in developing and strengthening 
endogenous technological capabilities, on a regional basis, for the effective 
absorption of transferred technology. Some common problems have been identified 
as follows (ESCAP, 1994b):

* Lack of strong political will and commitment at the highest level.

* Ineffective R and D institutional structures with weak links to the
production sectors and market forces.

* Limited and unequal distribution of S and T manpower.

* Heavy reliance on imported technology.

* Scarcity of support facilities and technical information, including 
instrumentation, pilot plants, standardization and quality management 
systems, data processing, and consultancy services.

* Inadequate capabilities in technology assessment and forecasting, 
which make it difficult to evaluate and select appropriate technologies 
for local development.

* Inadequate participation of production units, especially those in 
the private sector, in the development of technology.

* Inadequate and inappropriate international technical assistance and 
ineffective utilization of the available assistance.

* Lack of coordination at policy levels.

* Inadequate appreciation, resources, and capabilities by SMEs of 
technological needs and capabilities. These enterprises contribute 
significantly to the total industrial production and exports.

* Inadequate encouragement and appreciation for levels of technologies 
and technological capabilities in production units by the financing 
institutions.
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Well qualified, trained, and experienced technical and managerial manpower 

with an aptitude for R and D is an essential input for technology absorption and 
development, as well as for overall technological capabilities at the national and 
firm levels. There are wide variations in the availability of S and T manpower and 
the related infrastructual facilities for its training and development in developing 
countries. It is reported (APCTT, 1995a) that the number of scientists and 
technicians per 1000 persons is 3.2 in South Asia, 9.7 in East Asia, 9.7 in South- 
East Asia, and 8.8 in all developing countries. The number of scientists per 1000 
persons is 47 in the Republic of Korea, 41 in Hong Kong, and ranges from about 2 
to 20 in other developing countries such as Bangladesh, India, Indonesia, Malaysia, 
Pakistan, Singapore, Sri Lanka, and Thailand. In Japan 518 S and T personnel per 
100,000 people are engaged in R and D activities (1989) and 387 per 100,000 in 
the United States (1988) as against only 13 in India (1992) (DSIR, 1995). These 
variations become more glaring in the case of manpower available for new and 
emerging technologies, such as micro-electronics, biotechnology, and new 
materials. The lack of S and T personnel also causes problems in understanding the 
unpackaging of an imported technology package into its various constituents, 
technology acquisition, technology absorption, information, technology 
assessment, and technology forecasting.

FDI has played an important role mostly in the training and development of 
managerial and supervisory skills as well as in the training of technicians and shop 
floor and operating-level workers. The recent trend of foreign companies setting up 
research centres/companies in the host country is expected to lead to training for 
local research scientists in high-technology areas and add to the overall scientific 
and technological human capabilities. The advanced developing countries have set 
up strong institutional mechanisms at higher degree levels and below, including 
vocational training, and are now concentrating on developing S and T human 
resources through short-term training and specialized training programmes, mainly 
at the enterprise level. However, the less developed countries have yet to initiate 
the necessary programmes to re-train or provide alternative job opportunities to 
those who are not able to adjust to the changed industrial and technological 
requirements.

Industry has to play an increasingly aggressive role in supplementing national 
efforts in the development of human resources to meet emerging requirements. 
Industry in developed countries is now planning to spend about 2 per cent of its
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salary bill on education and training of their employees. The same trend needs to be 
adopted in advanced developing countries. Another debate is about the people 
above the age of 40 who are not easily able to adapt to new job requirements at 
their existing place of work. The services sector, such as medical services, is being 
considered a potential area for the re-employment of such persons. The 
development of human resources is further exacerbated by the increasing 
obsolescence of facilities in academic institutions and R and D laboratories. The 
scarcity of government funds makes even replacement difficult.

International organizations such as ESCAP, UNIDO, United Nations 
Educational and Scientific Commission (UNESCO), and UNDP have launched 
and supported many programmes to build and strengthen human resources 
capabilities in S and T at national and enterprise levels in developing countries. 
Less developed countries can benefit immensely from the experiences and 
capabilities available in advanced developed countries, particularly in the context 
of restructuring economies and applying new technologies. The Regional Forum for 
Sustainable Industrial Development and Restructuring in Asia and the Pacific in 
December 1993 outlined several recommendations at national, regional, and 
international levels, which are quite comprehensive and, if implemented, should 
prove useful. Human resources development for small industries deserves special 
attention from the governments and other agencies because of their limited 
resources and capabilities. It was suggested that specialized training facilities may 
be developed sector-wise in various countries in the region, depending on the 
priorities and strengths of each country. These could be used by other countries as 
needed. This would avoid the spread of limited resources and help in building up 
really modern facilities in the region.F. RESEARCH AND DEVELOPMENT

According to the Statistical Year Book 1994 of UNESCO, the share of total 
investment in R and D by developing countries decreased from 6 per cent in 1980 
to 4 per cent in 1990. However, countries in the ESCAP region have shown an 
increasing trend in R and D expenditure over the years. For example, the percentage 
of total R and D expenditure of Japan and the Republic of Korea increased from 
7.9 per cent in 1973 to 19.3 per cent in 1988, and that of Asia, from 1.7 per cent to 
3.1 per cent during the same period (excluding Japan, and the Republic of Korea). 
The expenditure on R and D as a percentage of GNP for the whole world in 1990 
was 2.5 per cent. For developed countries, this percentage has increased from 2.2 
per cent in 1980 to 2.9 per cent in 1992 whereas in the developing countries the
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percentage has registered a rise from 0.5 per cent to 0.6 per cent during the same 
period. In some of the advanced developing countries such as the Republic of 
Korea, it was 2.2 per cent in 1993 while in less developed countries it ranged 
between 0.8 per cent and 1 per cent. R and D expenditure incurred by industry is 
45-80 per cent in developed countries as against 5.3 per cent in developing 
countries. In India, the share of expenditure by industry is around 26 per cent and 
that by government 74 per cent while in the Republic of Korea private expenditure 
is 81 per cent.

Table 19 shows that the lower the FDI/GDI, the higher is the R and D at the 
enterprise level. In the Republic of Korea, FDI/GDI was at 1.1 per cent only and 
R and D as a share of GDP was at 1.3 per cent, while in Thailand FDI/GDI was at 
6.3 per cent and R and D as a share of GDP was 0.03 per cent only. This indicates 
that R and D capabilities based on indigenous efforts lead to more sustainable 
technological capabilities and industrial progress.

It appears that R&D efforts at the enterprise level in most of the developing 
countries have been directed towards adopting imported technologies by following 
the technical details supplied by the foreign company and learning the operation of 
the plant, testing, quality control, and import substitution of simple parts and 
components. Most of the advanced developing countries have recently emphasized 
science-based innovations and identified thrust areas for future R and D. The 
development of capital goods and the commercialization of indigenous 
technologies have not been emphasized in less developed countries, while 
advanced developing countries have developed strong capabilities in select sectors. 
The goods produced with high-technology content have remained competitive 
internationally while developing country commodities have been largely of raw 
materials with technologies at traditional levels because of the local dearth of the 
range of resources required for their production.

The experience of successful developing countries dictates that the emphasis 
should be on acquiring skills for technology absorption and utilization first, and 
slowly graduate to those for technology invention and innovation. Regional 
cooperation measures should take due account of these findings, particularly for 
the least developed, island, and landlocked developing economies. The market
based transitional economies may also do well to adopt such approaches in their 
quest for rapid acquisition of required technological capabilities (ESCAP, 1991).

Many of the developing countries have established R and D capabilities at
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national levels in the form of research policies, R and D institutions, training and 
development of manpower etc. in sectors of interest, with varying degrees of 
investment. Advanced developing countries have established specialized 
institutions and mechanisms, including mission-oriented approaches; they have set 
up specialized expensive in-house R and D facilities; and they have forged strong 
linkages between the R and D system and industry. Technology assessment and 
forecasting groups have been set up and technology management practices 
encouraged at enterprise levels. Training and re-training of production research 
personnel has been emphasized. Areas such as energy management and new energy 
sources, environment and pollution control, intellectual property rights (1PR), and 
patent literacy are being emphasized. The establishment of viable and effective 
technology information systems with the involvement of industry is being 
encouraged. In view of the fact that large resources are required for the 
development and commercialization of technologies, it is suggested that ESCAP 
encourage and support a consortium approach for setting up common R and D 
facilities for generic technologies and the establishment of research companies in 
the region. The physical R and D facilities and the R and D programmes in the 
region should be documented and disseminated. This would be useful to further 
technical cooperation in the region and encourage technology flows from advanced 
developing countries to less developed countries.G. TECHNOLOGICAL INFORMATION

Revolutionary developments in information technologies have spurred 
development and encouraged cooperation at various levels. A number of 
information networks and service companies have been set up to provide 
information on various aspects of technology. Through APCTT, ESCAP has been 
implementing a project entitled “Mechanisms for Exchange of Technology 
Information (METI)” to create a system for providing quality information on 
technology opportunities to SMEs. It has emphasized environmentally sound 
technologies, technology trade fairs, workshops/seminars, training programmes etc.

Experience in India and elsewhere has shown that national technology 
information systems have been of limited utility to industry. Information on 
sources of technologies, broad technical features, and project parameters is only a 
preliminary step for an entrepreneur. What is needed is more detailed information 
on the techno-commercial viability and performance, relative merits and demerits 
with regard to similar available technologies, raw materials, components required 
and their sources, and so on.
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There should be networking of R and D systems in the region so that 
information about new technologies is available at the national level for use by 
industry. APCTT has already forged links with the Small Industries Development 
Bank of India (SIDBI), a financial institution in India, and the National Research 
Development Corporation, a public sector company of DSIR, to provide a package 
of services to industry. On-line technology information services have been 
established by these organizations. ESCAP may encourage the setting up of such 
organizations at the national level in various countries with the help of existing 
organizations in those countries. On-line patent information is crucial for R and D 
projects and, therefore, this facility also needs to be made available to the R and D 
institutions and the in-house R and D units of the companies.

1. Standardization and quality control

Standardization and quality control are buzzwords in industry circles and 
elsewhere. ISO 9000 system certification is almost a common requirement for 
exporting companies in the region, and a number of certification agencies have 
been set up in various countries. In India alone, about 2000 or more companies 
have obtained ISO 9000 certification in various sectors such as food processing, 
automobiles, engineering, leather, textiles, metals and non-metals, chemicals, and 
pharmaceuticals. ISO 14000, which is related to environment requirements, is 
scheduled to be ready by the year 1997. QS 9000 of the United States for the 
automobile sector is also gaining ground. The ESCAP workshop on the role of 
national standard system in industrial development, held in October 1992, 
recognized the importance of cooperation in standardization, metrology, testing, 
and quality control for greater international and regional trade, investment 
promotion, and technology transfer. It expressed support for the establishment of 
an umbrella mechanism for regional cooperation in those interrelated areas. It is 
necessary to have adequate national capabilities for the implementation and 
certification of ISO 9000 and ISO 14000 systems. It requires extensive training and 
experience on the part of the organizations engaged in this activity. In addition, 
there is a need to have mechanisms to continuously study, examine, and report on 
the new protectionist measures, tariff barriers, and other restrictions being imposed 
by the developed countries.

An ESCAP study (1991) recommended that advanced developing countries 
consider providing assistance to improve the technical competence of less 
developed countries in standardization, metrology, and quality control (SMQC) by:
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(a) training local technicians in technology absorption so as to ensure the 
maximum benefits from the transfer of technical assistance and information from 
abroad;

(b) creating interdisciplinary centres in the SMQC field as an integral part 
of a scientific and technological infrastructure;

(c) providing practical assistance with matters concerning the control of 
the quality of foreign equipment and services.

2. Technical consultancy services

Technical consultancy services cover a wide range of activities such as 
design and engineering, installation and the commissioning of plant and machinery, 
supervision of construction activities, project engineering, preparation of 
feasibility and project reports, and market surveys, besides helping entrepreneurs in 
the selection and acquisition of technology. Consultants also have a major role in 
the development and commercialization of indigenous technologies, and in linking 
R and D institutions with industry, policy makers, and financial institutions.
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XI. POSSIBLE IMPLICATIONS OF THE URUGUAY ROUND 
AGREEMENT ON TECHNOLOGY FLOWS TO

THE LESS DEVELOPED COUNTRIES

A. URUGUAY ROUND AGREEMENT
The Uruguay Round of multilateral trade negotiations was completed on 15 

December 1993, and the results were formally adopted in Marrakesh on 15 April 
1994. A major component of the Marrakesh Agreement was the establishment of 
the World Trade Organization to which a number of agreements on trade in goods, 
trade in services, and trade-related aspects of intellectual property rights are 
annexed. The Final Act of the Uruguay Round contains a package of economic 
reforms that touches on key economic transactions within the global economy. 
Various closely linked issues related to trade, investment, and technology were 
dealt with. A basic tenet of the Final Act is that the trade rules, disciplines, 
concessions, commitments, and obligations must remain the same for all countries 
— developed and developing — although least developed countries have been 
given special treatment. The Uruguay Round accord clearly conveys a signal from 
the industrialized countries to the developing world that market access must be 
given on near equal, if not equal, terms by developing countries if they are to gain 
access to the markets of the industrialized world. Each developing country will 
therefore increasingly face international competition in its domestic market while it 
gears itself to meet international competition to enhance its export earnings. The 
Final Act therefore has an important bearing on technology flows to less developed 
countries, and the policies and strategies for the development of domestic 
technological capabilities in developing countries.

It has been estimated that the annual increases in national income brought 
about by the trade liberation measures of the Final Act will be in the order of 
US$230 billion by 2005 (measured in 1992 dollars), and that merchandise trade 
would be around 12 per cent higher (UNCTAD, 1994). The largest gains in Asia are 
likely to accrue to the faster growing economies, the NIEs, the ASEAN-4, and 
China, where the gains could be as much as 2.5 per cent of GDP. India should gain 
a more modest 0.5 per cent, amounting to an additional US$1 billion of exports 
annually (Indian Export Bulletin, 1995).
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Of the total set of agreements encompassed by the Final Act, the following 
appear to be of particular relevance to technology flows to less developed 
countries:

(a) Agreement on Trade-related Investment Measures (TRIMs)

(b) General Agreement on Trade in Services (GATS)

(c) Agreement on Trade-related Aspects of Intellectual Property Rights, 
including Trade in Counterfeit Goods (TRIPS).B. TRADE-RELATED INVESTMENT MEASURES

The TRIMs Agreement essentially concerns local content and trade-balancing 
requirements, but it also covers restrictions on exports by enterprises. The 
Agreement requires that all TRIMs inconsistent with the General Agreement on 
Tariffs and Trade (GATT) Articles III and XI, and which cannot be justified under 
an exceptions provision in GATT, be notified to WTO within 90 days of their 
entry into force. Another important feature of the Agreement is that it provides for 
a review in five years, in the context of which consideration would be given to 
whether the Agreement should be complemented with provisions on investment 
and competition policy (UNCTAD, 1994).

This Agreement may have long-term beneficial effects on investment in 
developing countries, but it implies immediate changes in the existing regimes of 
most developing countries, except those with annual per capita incomes under 
US$1000. Even this concession is available only until these countries graduate to 
higher income levels. Export obligations and local content requirements have been 
some of the major conditions in technology transfer agreements for the acquisition 
of technologies from the highly industrialized countries in most of the developing 
countries. TRIMs should encourage and catalyse larger investments in technological 
capability-building at national and enterprise levels and in the production of more 
innovative products and processes, utilizing local resources more effectively and 
efficiently. At the same time, larger foreign investment and increasing domestic 
competition should accelerate flows of foreign technologies to less developed 
countries, as discussed in earlier chapters. Exports arc expected to be more 
technology-intensive and thereby more likely to generate greater foreign exchange 
per unit value. However, this would be a gradual and long-term perspective. In the 
short run, the developing countries, and particularly the least developed ones, will
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have to go through a painful transition period to adjust their policies and 
mechanisms to the new requirements of TRIMs. It is suggested that companies 
producing products/services through indigenous efforts should be encouraged and 
WTO may be approached by less developed countries for a review of the 
Agreement within five years, as provided for in the Final Act.C. GENERAL AGREEMENT ON TRADE IN SERVICES

GATS is of the greatest direct relevance to FDI because it covers four modes 
of delivery in its definition of trade in services, with commercial presence being 
the mode most directly linked with FDI, and hence with technology flows too. The 
modes of delivery are:

* Supply from the territory of one country into the territory of another

* Supply in the territory of a country to the services consumer of another
country

* Supply by a service supplier of one country, through the presence of 
natural persons in the territory of another country

* Supply by a service supplier of one country through commercial 
presence in the territory of another country. “Commercial presence” is 
defined as any type of business or professional establishment, including 
through the constitution, acquisition, or maintenance of a juridical 
person or the creation or maintenance of a branch or representative 
office. It therefore covers FDI too.

There are three categories of provisions in GATS with regard to measures 
affecting trade in services, including those carried out through the commercial 
presence of the supplier of another member country:

(a) The first set of provisions is applicable to all trade in services. The 
principal requirement is to give Most Favoured Nation (MFN) treatment to 
member countries, i.e. to give to any member country treatment no less favourable 
than that accorded to similar services and service providers of any other member 
country. Such treatment is with a view to ensuring that measures relating to 
qualification requirements, technical standards, and licensing requirements do not 
constitute unnecessary barriers to trade in services.
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(b) The second category of provisions concerns the specific commitments 
relating to market access and national treatment contained in the Schedules of 
Concessions of each of the member states. Almost a hundred countries have 
already submitted these commitments, which have been attached to the Agreement 
establishing the WTO. Least developed countries have been given an additional 
period to submit their Schedules.

(c) The third category of substantive provisions consists of those found in 
various annexes relating to particular sectors of trade in services, including the 
movement of natural persons, air transport, financial services, maritime transport, 
and telecommunications.

The Agreement is conceived as a framework that will permit the progressive 
liberalization of trade in services through further negotiations. Although the initial 
commitments already attached to the Agreement are sizeable, further negotiations 
will take place at five-year intervals.

The Agreement is intended to facilitate the increasing participation of 
developing countries in world trade by providing for the negotiation of specific 
commitments on such matters as access to technology on a commercial basis, 
improved access to distribution channels and information networks, and the 
liberalization of market access in service industries and modes of supply that are 
of special export interest to them. It also requires developed countries to facilitate 
access by service suppliers of developing countries to necessary commercial and 
technical information. It provides flexibility for developing countries to pursue their 
own development priorities and open fewer industries or liberalize fewer types of 
transactions in further negotiations, thus making explicit their right to extend 
market access in line with their development situation. Special provisions are made 
for the least developed countries (UNCTAD, 1994). GATS is to facilitate the 
increasing participation of developing countries in trade in services and the 
expansion of services exports through the strengthening of their domestic capacity 
and its efficiency and competitiveness. Article XXV on Technical Cooperation has 
explicitly stated that technical assistance to developing countries shall be provided 
at the multilateral level by the WTO secretariat and shall be decided upon by the 
Council for Trade in Services.

The contribution of the services sector to the GDP of the developed 
countries is relatively high and often larger than the contribution of manufacturing 
industries. The contribution of the services sector, even in several least developed
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countries, has been estimated to exceed one-third of their GDP. In the Asia and 
Pacific region, very few countries have the services sector contributing less than 
one-third of their respective GDP; in economies such as Hong Kong and 
Singapore, almost two-thirds of the GDP is from the services sectors and in many 
of the NIEs, it is almost 50 per cent. In India, it is about 40 per cent (Indian 
Institute of Foreign Trade, 1994).

In a sense, technology status is at the very core of the services sector—a 
factor leading to international competitiveness. In view of the large R and D 
expenditures incurred by developed countries, particularly through transnational 
corporations and the competitive environment they have exploited, their services 
sector is in a dynamic stage, incorporating rapid technological advances. On the 
other hand, many developing countries are not able to allocate adequate resources 
to meet the technological needs of their services sectors and, as such, widening 
technological gaps are emerging between developed and developing countries in the 
services sector also. In a way, the import of services or opening up of the services 
sector to foreign service suppliers in a judicious manner will catalyse technology 
flows to less developed countries. Technology-intensive services, in turn, tend to 
ensure better efficiency and competitiveness of the manufacturing sector, trade, 
infrastructure, and other sectors of the economy concerned. Value addition in 
services is a key issue in the enlarged market for services. It appears that 
technological inputs, either embodied in human skills or in the sophistication of 
equipment, are critical in any form of value added services.

The services sector covers a wide range of services, each characterized by 
special features. These include engineering design and consultancy services, 
construction services, telecommunication services, professional business services, 
and so on. They are detailed below.

(a) The service-providing agencies, particularly in the engineering design 
service sector in less developed countries, need to establish early linkages in other 
countries in order not to be handicapped through restrictions relating to market 
access or visa regulations.

(b) As envisaged in GATS, it may be expected that contact points are 
established in developed countries to access a wide range of services information. 
As such, appropriate counterpart agencies in less developed countries should be 
established and made widely known to the service enterprises in developing 
countries.

(c) Strengthening and streamlining of the domestic segment in special
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areas such as the small industries sector, detailed engineering and design, operation 
and maintenance of large plants, transport, communication, health, and housing 
will pave the way for reaping rich dividends in the services sector.

(d) A wide range of training programmes is required, and an effective 
system evolved to have them conducted, which will enable a large number of 
service enterprises, including consultancy organizations in less developed countries, 
to participate and benefit.

(e) Information and data related to the technological and managerial 
aspects in the services sector need to be collected and disseminated to the 
providers and users of services so as to enhance their capabilities and 
competitiveness.

(f) Each of the countries in the ESCAP region should identify its areas of 
competence in technology-intensive services and the areas that need to be 
strengthened. Such data should also promote technical cooperation in the region.

(g) The ESCAP-supported Technical Consultancy Development 
Programme for Asia and Pacific (TCDPAP) can significantly contribute to the 
strengthening of technical consultancy capabilities in the region and promote 
cooperation in this area. A registration system for domestic and foreign consultants 
in less developed countries should also be developed.

(h) Import-export policies at the national level may need to be modified to 
encourage the services sector; in addition, service companies should be encouraged 
to obtain ISO 9000 system certification, as is being done by many manufacturing 
companies.

(i) WTO may be approached for implementation of the provisions in the 
Agreements related to technical standards and technical information, access to 
technology, promotion of technical coordination, and enlargement of commitments 
by developed countries for the benefit of developing countries.

(j) The above issues should be considered by national governments and 
implemented with the help of international organizations such as ESCAP, wherever 
needed or feasible.D. TRADE-RELATED ASPECTS OF INTELLECTUAL PROPERTY RIGHTS

The TRIPs Agreement includes the main areas of intellectual property rights:
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copyright and related rights, trademarks, geographical indications, industrial 
designs, patents, layout, designs of integrated circuits, and undisclosed information 
or trade secrets. In respect of these areas, it contains two main sets of substantive 
obligations:

(a) It lays down minimum standards of substantive protection of each 
category of rights that must be available in the national law of each member 
country. It does this by requiring that the substantive obligations of the Paris 
Convention for the Protection of Industrial Property (1883) and the Berne 
Convention for the Protection of Literary and Artistic Works (1886) be complied 
with, and by adding a substantial number of additional obligations on matters 
where these Conventions are silent or are seen as being inadequate.

(b) The Agreement, for the first time in international law, requires member 
countries to provide, within their national law, effective procedures and remedies 
for the enforcement of intellectual property rights, whether through the normal 
civil judicial process, through customs action against imports of counterfeit and 
pirated goods, or through criminal procedures in respect of wilful counterfeiting 
and piracy on a commercial scale.

Developed countries were required to meet their obligations under the 
Agreement within a year of its entry into force; developing countries were allowed 
five years, and least developed countries eleven years, with the possibility of an 
extension. Special transition arrangements apply in situations where a developing 
country does not provide product-patent protection in a particular area of 
technology, such as pharmaceuticals and agricultural chemicals.

The Agreement has recognized that intellectual property rights are private 
rights. It also underlined the public policy objective of national systems for the 
protection of intellectual property, including developmental and technological 
objectives and the special needs of the least developed countries to enable them to 
create a sound and viable technological base. In this manner, the importance of 
technology in development is linked to intellectual property rights. Further, Article 
7 on objectives spells out that the protection and enforcement of intellectual 
property rights should contribute to the promotion of technological innovation and 
to the transfer and dissemination of technology, to the mutual advantage of 
producers and users of technological knowledge and in a manner conducive to 
social and economic welfare and to a balance of rights and obligations.

Article 8 on principles has stated that a country may adopt measures
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necessary to protect public health and to promote the public interest in sectors of 
vital importance to their socio-economic and technological development in 
formulating or amending their national laws and regulations. This has also 
recognized that appropriate measures may be needed to prevent the abuse of 
intellectual property rights by rights holders or the resort to practices that 
unreasonably restrain trade or adversely affect the international transfer of 
technology.

The Agreement provides that countries will accord to the nationals of other 
countries treatment no less favourable than that it docs to its own nationals with 
regard to the protection of intellectual property.

Article 27 deals with patentable subject matter, stipulating that patents shall 
be available for any inventions, whether products or processes, in all fields of 
technology, provided they arc new, involve an inventive step, and arc capable of 
industrial application. Patent rights will be enjoyed without discrimination as to the 
place of invention, the field of technology, or whether products are imported or 
locally produced. It has recognized that the countries may exclude from 
patentability:

(a) inventions to protect public order or morality under certain 
circumstances;

(b) diagnostic and therapeutic methods for the treatment of humans or 
animals;

(c) plants and animals other than micro-organisms, and essentially 
biological processes for the production of plants or animals other than non- 
biological and micro-biological processes. However, the countries shall provide for 
the protection of plant varieties either by patents or by an effective sut generis 
system or by a combination thereof.

The main areas most affected by TRIPS relate to food, chemicals and 
pharmaceuticals, biotechnology and genetic engineering, information technology 
and software, and micro-electronics. Many of the developing countries need to 
change or amend their existing patent laws, mainly with regard to patenting of 
products in food; pharmaceuticals and chemicals; duration of the patents; 
automatic compulsory licensing; systems for protecting plant varieties; patenting of 
life forms; importation amounting to working of the patents; burden of proof on 
the alleged infringer; and exclusive marketing rights. A typical example of such
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major changes is indicated in table 23, with regard to the patenting system in India 
(Subba Rao, 1995).

ESCAP (1995) has recently brought out a detailed report relating to patent 
laws, regulations, and organizational structure capability for the acquisition and use 
of technologies. ESCAP has also organized several programmes relating to 
intellectual property systems, particularly for new and emerging technologies such 
as biotechnology, to review and create awareness about the role of intellectual 
property rights in technology development and technology transfer.

Table 23. Major changes in the Indian patent system

IP Act 1970 Change Envisaged

* ‘Product’ patent in food, pharmaceuticals, 
and chemicals sectors not provided; only 
‘process’ patents are provided

* Product patents to be provided in 
all branches of technology

* Duration is 7 years in food, and 
pharmaceutical sectors; 14 years in all 
other sectors

* Uniform duration of 20 years from 
the date of filing for all patents

* Automatic compulsory licensing in the 
food, pharmaceutical, and chemical sectors 
(to anybody without the patent holder being 
heard or even if the patent holder works in 
India)

* Compulsory licensing on the merits 
of each case; the patent holder will 
have to be heard

* No system of protecting plant varieties 
in India

* Effective sui generis for protection 
of plant varieties

* Patenting of life forms are not allowed * Micro-organisms to be patented
* Importation does not amount to working 

of the patent
* No discrimination between 

imported and domestic products
* The burden of proof is on the plaintiff * In case of process patent the burden 

of proof on the alleged infringer.

Source: “The new intellectual property regime: implications for industry and R&D”, 
Ninth National Conference on In-House R&D in Industry, 28-29 November 1995, 
New Delhi.
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The implementation of the TRIPS Agreement by member countries is sure to 

provide stronger intellectual property rights at the national level in developing 
countries. However, the implications are debatable and yet to be fully understood. 
For example, do stronger intellectual property rights at the national level lead to 
greater FDI and consequently higher levels of technology flow in developing 
countries? It is clear that stronger intellectual property rights are conducive to 
higher levels of inventions and innovations.

In Japan, the number of patent applications has gradually increased to about 
34,000 a year, bringing the total accumulated number of Japanese patents granted 
until 1992 to 3,72,000. During that period, foreign applications accounted for 
about 9 per cent, and foreign grants accounted for about 14 per cent. The number 
of Chinese patent applications has also been steadily growing. During the year 
1990, there were 10,137 utility patent applications filed. Up to 1991, there had 
been 217,383 Chinese patent applications, 16 per cent of which were foreign. In 
the Republic of Korea, the number of patent applications has increased from about 
600 to 28,1.32 a year. During 1991, foreign applications accounted for about 53 per 
cent (ESCAP, 1995). In India, around 3500 patent applications are filed annually; 
of this total, around 1300 patent applications are from within the country and 
around 2200 are from foreign countries. The Council of Scientific and Industrial 
Research system alone accounts for nearly 300 patents annually, and the R and D 
centres in industry nearly 200 a year (Subba Rao, 1995). In 1991, Taiwan Province 
of China granted 10,123 utility patents, 93 per cent of which were foreign. In 
Thailand, about 200 utility patents arc granted every year while in Indonesia there 
were 4548 applications from August 1991 to July 1992, of which 98.5 per cent 
were foreign applications (ESCAP, 1995). From these figures it is clear that the 
higher the domestic technological capabilities, the higher the domestic patents and 
the lesser the foreign patents. In contrast, the better the FDI climate and the lower 
the domestic technological capabilities, the higher is the number of foreign patents.

A recent study of the National Science Foundation of the United States 
(Rausch, 1995) has indicated that, during the 1970s, the number of United States 
patents granted to Asian inventors nearly doubled; it tripled during the 1980s, and 
Japan represented about 95 per cent of Asia’s patent activity over these two 
decades. The most rapid growth in United States patenting among Asian inventors
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was recorded by those from newly industrialized economies. Fuelled by inventors 
from Taiwan Province of China and the Republic of Korea, NIE patenting in the 
United States quadrupled during the 1970s, and increased tenfold during the 1980s, 
with the most dramatic growth registered after 1987. This closely tracks the rapid 
growth in industrially funded R and D spending in these two countries. The 
patenting activity of the Asian countries in the United States again reflects the 
technological levels and the technology flows (with judicious policies) taking place 
in the respective countries. It may be noted that patenting activity in Singapore 
appears to be limited as compared with that in other newly industrialized 
economies while it has attracted considerable FDI and a large number of 
transnational corporations. The situation warrants closer attention.

In industrially developed countries, it is generally accepted that much of the 
technical information gained from patent documentation may not be available 
elsewhere. Patent information can be used to:

* Determine the novelty of an idea

* Determine the state-of-the-art in a particular technological area

* Keep up-to-date with current developments in a particular technology 
field

* Stimulate new ideas or resurrect old ideas with the use of new 
materials and technology

* Ascertain which articles are subject to overseas patent protection but 
free from one’s own country’s protection

* Keep a watch on competitors’ activities

As a follow-up to the TRIPS Agreement, some developing countries are now 
reorienting and strengthening their intellectual property rights system to take 
advantage of the above aspects from the patent documentation. For example, DSIR 
and the Council of Scientific and Industrial Research in India have taken several 
initiatives to create awareness among scientists and R and D institutions of the 
importance of a strong intellectual property rights system. In fact, the Council is 
now advocating the “Patent, Publish, and Prosper” syndrome.

The specific fallout from the changes in the patent laws necessitated by the 
TRIPS Agreement is thought to be rather heavy by some experts in the field
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(Keayla, 1995). Dramatic increases in the prices of medicines, the availability of 
new drugs from indigenous sources, technologies for SMEs, the large investments 
required for R and D, plant variety protection, and patenting of seeds are some of 
the issues needing attention. Some of the clauses, such as those relating to 
sui generis protection, exclusive marketing rights, and costs to the infringer in case of 
legal disputes, are yet to be fully understood by the less developed countries. Of 
course, “patent literacy” will be a primary requirement in most of the developing 
countries.

A possible scenario arising out of the TRIPs Agreement may be summarized 
as follows:

(a) The TRIPs Agreement is a reality and WTO has been in place since 1 
January 1996. All member developing countries have to fall in line with the 
provisions of the Agreement while protecting their national interests through 
appropriate laws and regulations. This should be in the interests of all members on 
a long-term basis.

(b) Areas such as food, drugs and chemicals, biotechnology, and micro
electronics will be the most affected by technology transfer and development.

(c) Developing countries and least developed countries with weaker 
technological capabilities and scientific base will be the most affected because of 
the larger resources required for R and D and expensive technology transfer.

(d) There is no conclusive evidence that only strong intellectual property 
rights encourage large FDI and technology flows to developing or less developed 
countries.

(e) A strong patenting system, equipped with the necessary facilities to 
collect, analyse, and disseminate the patent information and to shorten the time 
duration for the processing of patent applications will be a prerequisite for 
meaningful R and D. Training of the concerned personnel is essential.

(f) Developing countries will need to formulate their own patent laws, as 
far as possible in line with the TRIPs Agreement, and approach WTO for necessary 
amendments, based on their experiences and difficulties. They will also have to 
identify the areas that are not clear from the implementation point of view and 
evolve or suggest implementation mechanisms to WTO.

(g) The setting up of joint research companies in identified areas of
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strengths and joint ventures, with collaborative arrangements with more advanced 
developed countries in less developed countries should be encouraged.

(h) Patenting in foreign countries is expensive and requires specialized 
skills. The developing countries may therefore be at a disadvantage as compared 
with developed countries. SMEs will be more acutely affected. Governments may 
therefore have to support such activities.

(i) In the transition period, the governments and international 
organizations, such as ESCAP, may support the setting up of patenting systems in 
developing countries and mount training programmes for skill upgradation and the 
exchange of experiences. Industrial houses may set up in-house patent information 
units, and scientists should be encouraged to increase their use of patent 
information.

(j) The legal system and patent attorneys will have a more significant role 
to play, and the necessary mechanisms will therefore have to be evolved and 
abilities developed to deal with the issues which may arise from time to time in 
relation to technology and investment flows.

(k) There may be instances of some developed countries patenting some 
of their products in the least developed countries or in countries that do not have 
adequate patent examination capabilities for the granting of patents, and then 
seeking exclusive marketing rights in other countries with large markets. The 
necessary mechanisms need to be evolved against such possible misuses of the 
provisions of the TRIPS Agreement.
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XII. MEASURES FOR PROMOTING TECHNOLOGY FLOWS TO 
LESS DEVELOPED COUNTRIES

A. REGIONAL GROUPING AND GLOBALIZATION
The recent past has seen the emergence of strong regionalism in the form of 

the European Union (EU), North American Free Trade Agreement (NAFTA), 
Association of South East Asian Nations (ASEAN), South Asian Association for 
Regional Cooperation (SAARC), South Asian Free Trade Area (SAFTA), SAARC 
Preferential Trading Arrangement (SAPTA), and more recently the Asia-Europe 
Meeting held at Bangkok on 1-2 March 1996. While most of the developing 
countries are moving towards globalization of their economies, regional and 
subregional groupings also appear to be the order of the day, thereby indicating the 
need to promote cooperation at regional and subregional levels.

Undoubtedly, the ESCAP region has been considered the most attractive and 
challenging market for the developed countries. The increased FDI and technology 
flow from advanced developing countries to less developed countries in the 
ESCAP region should therefore be a logical process. The developed countries of 
the region —Australia, Japan, and New Zealand — have a major role to play. There 
is no option but to make more serious efforts to strengthen technological 
capabilities for long-term survival, security, and development. Successful 
globalization needs a deep appreciation of local issues and the domestic 
capabilities to deal with those issues. Each country has to solve its own problems, 
bearing in mind that others would like to exploit weaknesses to further their own 
interests. Therefore, local companies have to globalize as global companies, or 
multinationals are attempting entry into markets in the developing countries. 
Globalization of technologies and technology-led exports should be the guiding 
factors in future developments.

1. Newly industrialized economies

NIEs are promoting high-tech science-based industries in specified areas of 
interest with time-bound developmental programmes, and encouraging the closer 
involvement of industries in applied R and D. Technology transfer policies have 
been directed towards developing indigenous technological capabilities. The 
establishment of centres of excellence and the development of S and T-based
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infrastructure and skilled manpower for high-tech industries are some of the recent 
initiatives. The technological capabilities, however, vary from country to country. 
The large companies are becoming more and more outward-looking in terms of 
investments and technology transfers, with a desire to be effective global players in 
the future. These countries have the potential to supply technologies to less 
developed countries in areas such as computers, information technology and micro
electronics, automotives and transport, heavy engineering, shipping, chemicals, and 
textiles.

2. Association of South East Asian Nations

ASEAN countries have strongly felt the need to possess indigenous 
technological capabilities in tune with national requirements, rather than simply 
providing production platforms for foreign companies. To this end, they have 
evolved new technology transfer policies to encourage industry in increased R and 
D efforts. Several of these countries have established an institutional infrastructure 
for capability acquisition in advanced materials, micro-electronics, and 
biotechnology industries. Some of the countries are encouraging their large 
companies to globalize their operations in terms of technology flows and 
investments. However, many of these countries generally lack selectivity and long
term technological objectives, and need more value addition production 
technologies to utilize the available natural resources, as well as mounting human 
resources development programmes in sectors of comparative strengths. Agro
based industries, drugs and pharmaceuticals (particularly for tropical diseases), and 
biotechnology are some of the areas for technological development. Many of the 
technologies relevant to these countries are available in the region itself.

3. Large countries: China and India

The development of new and emerging technologies has been given high 
priority in the national plans of both China and India. These countries have a pool 
of highly qualified scientists, researchers, engineers, and workers who are able to 
adopt the most sophisticated types of technology. Some of their industries are well 
developed, almost on a par with those in developed countries. The governments of 
China and India are pursuing reform policies aimed at deregulation, trade 
liberalization, and economic restructuring, which are expected to increase the 
competitiveness of their manufacturing sector and promote the diffusion of new 
and emerging technologies. Both countries offer many opportunities for technology 
exports to other developing countries in many areas such as computer software,

136
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telecommunication services, agro-based industries, metallurgy, chemicals and 
pharmaceuticals, fertilizers, cement, textiles, and engineering consultancy.

4. South Asian Association for Regional Cooperation countries, excluding India

The importance of technology has been widely recognized in South Asian 
countries. Nevertheless, there seems to be no specific policies with regard to new 
technologies, although some of the countries have recently taken initiatives to 
encourage modern technologies in the industrial sector. The achievement of long
term development objectives in the area of technology transfer has been relatively 
limited. There appear to be vast opportunities for technology flows from advanced 
developing countries to this region, particularly if accompanied by foreign 
investment.

5. Least developed countries and island developing countries

Most of the least developed countries have S and T policies. However, they 
have not clearly defined their technology strategies and policies in new and 
emerging technological areas. Limited R and D activities are carried out mainly in 
government institutions and universities. The lack of sufficient institutional 
infrastructure and a shortage of qualified human resources make most least 
developed countries dependent on rather ineffective technology transfers from 
advanced countries in almost all areas. There is low national capacity to adapt and 
assimilate the imported technology. These countries offer opportunities to 
advanced developing countries for the transfer of their technologies, suitably 
downscaled and climatized to local requirements and accompanied by foreign 
investment. Training and upgradation of skills at almost all levels is an essential 
requirement. Implementation of internationally funded projects through advanced 
developing countries is another opportunity for regional cooperation. The 
experiences of SMEs will be of direct relevance in this context.

6. Central Asian economies in transition

Most of the Central Asian republics have developed substantial scientific and 
technological infrastructure and capabilities in several areas. They have well 
equipped R and D institutions, a high standard of academic institutions, qualified 
engineers and scientists, and trained workers. However, these capabilities have not 
always been oriented to the needs of their domestic industries, and they lack many 
commercial aspects. Many vital industries are technologically backward and 
urgently need to be upgraded. Appropriate policies and implementation
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mechanisms are required for technology management, industrial restructuring, and 
technology transfer as well as education and training in the emerging fields of 
national interest. The experiences and capabilities of advanced developing 
countries in the commercialization of laboratory research results will be of 
immediate relevance to these economies. At first, the economies are expected to be 
the recipients of industrial technology through investments in various forms. As 
soon as the current crisis situation is overcome, many of them could become 
important regional sources of technology.B. ACTION REQUIRED BY TECHNOLOGY RECIPIENT COUNTRIES

Based on the research and analysis of this study, the following action- 
oriented recommendations are suggested for promoting technology flow from 
advanced developing countries to less developed countries.

Government

1. There should be national commitment at the highest levels of 
government to create a climate conducive to technology development and 
technology capability-building. This could be expressed in technology policies and 
mechanisms and the financing of R and D to implement these policies. Technology 
policies should be evolved and implemented in coordination with other economic 
policies such as industrial policy, import-export policy, and sectoral development 
policies.

2. National facilities and expertise should be built up to continuously 
assess the relevance and viability of technologies available from other countries 
and to forecast technological advancements and requirements. Cases of foreign 
technology collaboration and technology transfer should be closely studied and 
documented for further guidance and decision. Technology databases and 
information systems should be set up at the national and enterprise levels and 
continuously updated, and networking among the information centres and R and D 
institutions and other related organizations should be arranged. Sectoral databases 
for technologies should also be set up.

3. Fiscal incentives and tax concessions may be provided to industry for 
the efficient absorption and upgradation of imported technologies and the 
development of new technologies. The repetitive import of technologies or turnkey 
projects without a substantial transfer of technology should be discouraged.
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Technical and managerial capabilities and expertise need to be developed to 
unpackage the technology ‘black box’. Only those components of technology that 
are not available locally should be imported.

4. National R and D efforts should be geared towards the improvement of 
imported technologies and the generation of new technologies, which exploit 
comparative advantages in terms of natural and human resources and other factor 
advantages.

5. In a market-driven policy environment, advisory services and training 
need to be provided to industry in the choice and selection of technology, 
negotiating skills, and the framing of technology transfer agreements in favour of 
the importer, at least during the transition phase of a regulatory policy regime to a 
free market policy regime. Technology management systems need to be introduced 
at all levels.

6. National policies should encourage R and D as an attractive career for 
scientists and engineers and other skilled manpower in the national and industrial R 
and D system. National R and D associations should be encouraged, including R 
and D managers from in-house R and D units of industry, scientists and 
technologists, and engineering consultants.

7. FDI in technology-intensive areas with a substantial export commitment 
involving technology transfers should be encouraged. The utilization of indigenous 
technological capabilities should also be ensured, on an increasing scale, during the 
implementation of the project and thereafter. An R and D unit should be set up 
from the first day to absorb the imported technology.

8. Training facilities, engineering design services, and awareness 
programmes etc. need to be arranged to continuously upgrade the skills of 
researchers in industry and government in areas of new and emerging technologies, 
environmental issues, and intellectual property rights. “Patent literacy”, the 
strengthening of patent information and legal systems at the national level should 
be undertaken as a priority. Issues arising out of the Final Act of the Uruguay 
Round of multilateral trade negotiations should be examined by specialist groups 
and taken up with WTO for the necessary amendments and modifications based on 
the experiences and difficulties in importing technologies and their subsequent 
absorption and upgradation. Studies and surveys should be undertaken to identify 
and document the strengths and requirements in the services sector, particularly
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technology-intensive services, and the necessary support may be sought from WTO 
and technology suppliers or other agencies to strengthen the weak areas, mainly in 
the context of GATS.

9. The recipient countries should identify and document their 
technological capabilities and related infrastructural facilities and technological 
needs on a continuing basis. This should be useful to the enterprises seeking 
technologies from outside the country. Suitable mechanisms should be evolved and 
set up to provide technological support services to the industry. These may include 
standardization and quality management, metrology, productivity enhancement, 
test and measuring facilities, engineering consultancy services, and certification 
services for ISO 9000, QS 9000, and other standards.

10. National policies should encourage the setting up of research companies 
in collaboration with R and D organizations or research companies in advanced 
developing countries. Joint research projects in areas of mutual interest and the 
commercialization of research results between advanced developing and less 
developed countries should also be encouraged. Documentation of laboratory 
technologies available for commercialization will therefore be useful.

11. Financial institutions and banks should be sensitized to give due 
consideration and weight to the technological aspects of a proposal and encourage 
the introduction of new technologies, particularly those developed domestically. 
The setting up of venture capital companies should be encouraged to finance 
research companies or pre-competitive collaborative arrangements.

12. SMEs should develop better technological and managerial capabilities 
in the changed policy environment and should be supported by the governments 
since they may not have adequate resources and awareness.

Industry

1. The collaboration of scientists and technologists from R and D 
institutions and industry during the various stages of technology acquisition from 
abroad is important. They should therefore be encouraged to visit and link with the 
R and D centres of the technology supplier on a regular basis.

2. Industries, public and private, should spend more on in-house R and D 
efforts and the development of human skills. The services of competent 
technological and engineering consultants should be available, if necessary.
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3. Industries, particularly SMEs, should have facilities for information/ 
databases related to the availability of cost-effective and environmentally friendly 
technologies, pollution control and waste management systems, laws and 
regulations, and other related aspects.

Government/Industry

1. The linkages among industry, R and D institutions, engineering 
consultants, industrial associations, and other concerned organizations need to be 
strengthened to improve the bargaining power of the technology importer who will 
then need to import only the minimum components of the technology. Frequent 
interactions should be arranged by industrial, consultancy, and research associations 
to exchange their experiences and forge closer ties.

2. The programmes and academic courses in engineering, technology', and 
management institutions should include areas such as technology management and 
technology transfer, standardization and quality management systems, intellectual 
property rights, and short-term courses on new and emerging technological areas. 
These courses could generally be self-supporting. Industry too should organize 
specialized training programmes, either in-house or through institutional 
mechanisms. The educational standards and facilities should however be of the 
highest level.C. ACTION REQUIRED BY TECHNOLOGY SUPPLIER COUNTRIES

Government

1. Advanced developing countries should document their technology export 
performance and capabilities and widely disseminate their experience to less 
developed countries. Industrial associations, foreign offices, and commercial 
sections of the embassies should be adequately equipped to respond to the 
requirements from customers of technology. The technical details and other 
literature should be readily available in the language of the host country, and 
translation facilities should be adequately available at the enterprise and national 
levels.

2. Large companies are generally able to market their technologies 
because of their resource capabilities whereas SMEs arc not able to do so because 
of limited resources. In many cases, SMEs may also have commercially viable 
technologies suited to the requirements of less developed countries, particularly
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SMEs, and government should therefore consider extending support to them.

3. Exporters of technologies and services, including engineering 
consultancy, should be given preferential treatment as compared with exporters of 
products.

4. Advanced developing countries should organize technology trade fairs, 
exhibitions, buyer-seller meets, seminars, and workshops in areas of their interest, 
and set up demonstration plants where necessary.

5. Technology transfer agencies, such as the National Research 
Development Corporation in India, should be encouraged in the development and 
export of technologies and projects. Adequate care should be taken to safeguard 
the interests of the exporting companies through patents, legal measures etc. 
Patenting in many countries is expensive, and the governments may therefore have 
to support the inventors and the companies as well.

6. Undertaking of joint research projects on a consortium basis, bilateral 
or multilateral, in specified areas of common interest, involving large investments 
and high risk, may be encouraged by the governments.

7. S and T cooperation agreements between advanced developing 
countries and less developed countries should stress technology transfers and 
measures for their promotion besides building scientific capabilities and promoting 
cooperation in science.

Industry

1. Technology export companies should provide adequate training and 
facilities for skill upgradation as well as support services to the customers to ensure 
the effective transfer of technology.

2. Technology export companies should strengthen linkages with R and D 
institutions, engineering consultancy companies, and other organizations to provide 
a package of technology which could be continuously upgraded for the customers.

3. Comparative strengths and advantages in less developed countries 
should be taken advantage of to provide maximum value addition and cost- 
effective operations.

4. Technology export companies should be able to provide technologies
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and equipment according to the requirements in the least developed countries 
where market size is small. Attempts may be made to pool the requirements and 
available resources for viable operations at subregional, bilateral, or multilateral 
levels. In addition, the exporting companies should undertake more R and D-related 
activities in the host country.

5. Some R and D institutions in less developed countries may have 
technologies developed in laboratories which require large financial resources and 
high-level skills unavailable locally for commercialization. Enterprises in advanced 
developing countries may identify such technologies for commercialization and sale 
on mutually beneficial terms.

6. Engaging local engineering consultants should be encouraged in the 
host country. D. REGIONAL COOPERATION

The technological and industrial capabilities and experience, infrastructural 
facilities, and policy framework vary widely among the advanced developing and 
less developed countries, as do their natural resources and locational aspects. At 
the same time, there are many similarities in terms of requirements for products 
and services and, consequently, in technological and industrial needs. Therefore, 
these capabilities and experiences should be shared between the two groups of 
countries, to their mutual advantage, through increasing technology flows. It must 
be recognized that trade in products and commodities requires efficient and 
extensive infrastructural facilities and services involving huge investments, and 
such facilities are far from satisfactory in most of the countries of the region. 
Increasing attention needs to be paid to enhancing technology flows in the region, 
not only in the industrial sector but also in the development of infrastructural 
facilities and services. Subregional forums and associations can play a significant 
role in promoting such regional cooperation. Regional activities such as the 
organization of workshops/seminars, training programmes, trade fairs, exhibitions, 
information, and databases need to be organized with sufficient knowledge of the 
needs and requirements at national levels.

The region as a whole should examine international trends in respect of 
standards, environment protection and waste management, and quality. For this 
purpose, a specialized group or a mechanism should be set up to interact with the 
governments and concerned institutions, including industrial associations. Issues



144 Promotion of technology flows from advanced developing countries to less developed countries

related to the Final Act of the Uruguay Round may also be taken up and common 
strategies formulated.

The scarce resources for R and D should be maximally used to undertake 
joint research activities for the development of generic technologies at regional or 
subregional levels, particularly in new and emerging areas such as biotechnologies, 
micro-electronics, new materials, and information technologies. Sectoral 
technology information networks could be set up, utilizing the existing institutions. 
Regional research programmes in selected areas of special interest to the regional 
countries could also be taken up on a self-financing basis. These areas may include 
rural development, agricultural implements and machinery, tropical diseases, dairy 
industry, food storage and processing, low-cost building materials and construction 
techniques, energy-efficient equipment, tools and implements, and so on.

Human resources development is an important area for the development and 
transfer of technologies. Regional training programmes and activities should be 
undertaken in new and emerging technologies, technology management (including 
technology transfer), patent literacy, information systems, standardization and 
quality management, engineering consultancy services etc. at various levels for 
personnel from industry, R and D institutions, financial institutions (including 
venture capital companies), and policy-making and implementation levels in the 
government. Special courses with case studies should be developed for academic 
institutions in the countries of the region. The expertise and experience available 
within the region should be used and supplemented with that from developed 
countries in selected areas, if need be.

SMEs in advanced developing countries should create a greater awareness of 
their technologies which are relevant to less developed countries through APCTT 
or other mechanisms. Technology-oriented entrepreneurship development 
programmes should be offered at regional levels for the training of the trainers in 
less developed countries.

The creation of a regional association for the commercialization of R and D 
results (RACORD) and a revolving fund intended to support indigenous 
technological development efforts for the absorption and upgradation of imported 
technologies should be expedited.E. INTERNATIONAL ASSISTANCE

ESCAP has taken several initiatives to encourage technology flows,
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strengthen technological capabilities, create a climate conducive to technology 
development, and promote technical cooperation in the region. These initiatives 
have mostly been in the form of promoting regional institutions such as APCTT; 
conducting studies in specialized areas such as patenting, standardization and 
quality systems, and new and emerging technologies and, more recently, in 
technology flows associated with FDI. All these efforts have sensitized and created 
awareness as well as expertise in the governments, industry, R and D organizations, 
academic institutions, engineering consultancy organizations, and other agencies 
concerned with the development and transfer of technologies. It has also forged 
linkages with other international organizations such as UNDP, UNIDO, UNCTAD, 
the International Labour Organization (ILO), the World Bank, and the Asian 
Development Bank. ESCAP has helped to catalyse the rapid developments and 
increased technology trade in the region, and should continue to undertake such 
activities and programmes aimed at enhancing technology flows from advanced 
developing to less developed countries in the region.

ESCAP should also consider supporting the programmes and activities 
mentioned earlier relating to regional cooperation and actions required by the 
advanced developing and less developed countries. Some specific suggestions arc 
indicated below:

1. The Final Act of the Uruguay Round, particularly the GATS and TRIPS 
agreements, should be closely studied and expert group meetings held. Depending 
on the views and experiences of the countries of the region, issues may be taken up 
with WTO. A specialized group may be formed in ESCAP for this purpose. An 
institutional mechanism for patent literacy at the regional level may also be 
considered.

2. A research project on technology transfer policies and their impact on 
technology flows could be undertaken.

3. Computerized databases on experts, technologies available for exports 
and commercialization, technology forecasting and assessment services, 
particularly for SMEs, could be set up at APCTT or any other suitable institution. 
The METI programme at APCTT should also be strengthened.

4. ESCAP or APCTT should study future trends in technology and 
prepare a document indicating the directions of technological advancement with 
reference to the region. The study should emphasize greater cooperation between 
the more and less developed countries of the region in this regard.
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5. ESCAP should undertake a study of the impact of the prevailing fiscal 
measures in the countries of the region on the absorption and upgradation of 
foreign technology and the development and commercialization of domestic 
technology. The study should also identify fiscal measures which could accelerate 
technical cooperation between the developing countries.

6. ESCAP should continue to strengthen and promote technical and 
engineering consultancy services for industrial and infrastructural projects, as well 
as for the effective transfer of technologies and commercialization of indigenous 
technologies in the region.

7. Special programmes may be evolved for SMEs, least developed and the 
island developing countries as well as for transitional economies to assist them in 
acquiring suitable technologies from advanced developing countries.

8. In their quest to earn foreign exchange to meet import requirements, 
many developing countries are encouraging the setting up of production facilities 
for traditional products, primarily for consumption in developed countries. Many of 
such production units are generally based on low technologies, giving less value 
addition to local raw materials and other resources, and often causing 
environmental degradation. Such a trend needs to be arrested. Developing 
countries need to induct environmentally friendly, cost-effective technologies. 
Although APCTT is engaged in promoting environmentally friendly technologies, 
much more needs to be done in this direction. A comprehensive study relating to 
industry pollution standards in cities, towns, and rural or backward areas, and the 
corresponding technologies available, particularly for SMEs, may be desirable.

9. ESCAP may encourage the setting up of institutions of excellence and 
mission-oriented technology transfer centres in the least developed countries and 
the island developing countries on a subregional or national basis and with the 
support of industries.

10. ESCAP may consider undertaking an analysis of the main reasons for 
the import of technologies by developing countries from industrially developed 
countries rather than from advanced developing countries with a view to designing 
suitable promotional strategies to enhance technology flows within the region.
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XIII. INTRODUCTION

This study has been conducted within the framework of the implementation 
of the ESCAP Action Programme for Regional Economic Cooperation in 
Investment-related Technology Transfer, which was adopted at the fiftieth session 
of the Economic and Social Commission for Asia and the Pacific in 1994 
(Commission Resolution 50/9 of 13 April 1994). The action programme 
emphasizes the need to build up endogenous technological capabilities through 
investment-related technology transfer which could provide a package of 
investment, technology, skills, and access to foreign markets, thereby becoming a 
significant determinant of a country’s ability to participate in world trade in 
manufactures and services.

Under the measures to enhance the technology flows to and among the 
countries of the region, the action programme requested that

...because of the dearth of detailed information concerning investment-related technology 
transfer within the region, a study with a focus on the analysis of the main intraregional flows 
of technology associated with foreign direct investment and other forms should be undertaken; 
however, the technology flow from outside the region would not be excluded as it should also be 
increased to enhance national technological capabilities...(ESCAP, 1994a, p. 10).

The purpose of part three is to focus, within the above context, on a 
particular group of countries, namely, the Central Asian economies (CAEs) in 
transition, which include Azerbaijan, Kazakhstan, Kyrgyzstan, Tajikistan, 
Turkmenistan, and Uzbekistan. It should be observed at the outset that this group 
of countries has certain specific features and has recently gone through a period of 
development which has been far from “standard”. This has had a profound impact 
on the endogenous technological capability, transfer of technology, foreign direct 
investment (FDI), and other related issues.

The first specific feature of the CAEs is that, due to past investment in 
human resources, the general level of education is higher than in other countries at 
similar per capita income levels. The most general indicator, adult literacy rate, for 
all the CAEs is at the level of 97-98 per cent, which is comparable or very close to 
the levels of developed market economies. This, together with the mean length of 
school attendance of 10 years in the early 1990s, indicates that the CAEs possess a 
good potential - in terms of general education levels - for enhancing endogenous
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technological capabilities and absorbing investment-related technology transfer.

The CAEs also inherited, from the former Soviet Union, a considerable 
science and technology (S and T) potential. In 1990, the S and T sector in the six 
CAEs employed almost 390,000 people. However, the number of workers in the S 
and T sector dropped to about 140,000 due to the break-up of the former Soviet 
Union economic and S and T complex into which the CAEs were tightly integrated, 
and the subsequent deep and protracted economic recession resulting in a drastic 
reduction in R and D expenditure of both government and private enterprises.4 The 
issue thus appears to be how to save and efficiently use whatever remains from the 
former R and D potential.

The drastic reduction in the size of the S and T sector is undoubtedly 
connected with structural imbalances which need restructuring in accordance with 
the needs of the national economies of the CAEs. Another specific issue is related 
to the actual process of transition to a market economy in which the CAEs face the 
task of reshaping the institutional structure and modes of financing the R and D 
activities to secure effective commercialization of the results of both basic and 
applied research. The search for new cooperative relationships in S and T 
development between government, research institutions, and the newly privatized 
industrial sector and other end-users has high priority on the agenda.

With regard to the international cooperation aspects, the issue of the 
promotion of technology transfer through inflows of FDI is of vital importance to 
the CAEs. However, two remarks are pertinent here. First, in view of the urgency 
to support the survival of the existing viable segments of the S and T sector 
(mostly government-financed at present), the official development assistance 
(ODA) provided for this purpose by international organizations and bilateral donors 
would be of equal importance to preserve and enhance the endogenous 
technological capabilities in the medium-term perspective. Second, together with 
the high priority accorded to accessing up-to-date technologies from new partners 
in developed and developing economies, especially Asian NIEs, the CAEs need to 
pay due attention to the restoration and development of cooperation in S and T

It may be of interest to quote in this connection the authors of the UNDP sponsored 1995 Kazakhstan Human Development 

Report (p. 64): “It has been predicted, based on the current rate of production decline and a corresponding slump in the 

demand for research and development, that finance of research is only likely to bottom out at a level of some 20 per cent 

of what it used to be in the past. These numbers spell disaster for basic research, as well as applied, and mean the 

downgrading of the country to the category of a supplier of raw materials and cheap labour. ’
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fields with the “traditional” partners within the Commonwealth of Independent 
States (CIS), especially in the Russian Federation.

These specific aspects of the situation in which the CAEs find themselves 
are reflected in the structure of this study. Chapter XIV, devoted to a survey of the 
current status of scientific and technological development in the CAEs, describes 
the recent drastic contraction of the S and T sector, its structural characteristics, 
institutional structure, and science and technology policy priorities. Chapter XV 
focuses on transfer of technology issues, reviewing the trends in trade in 
technology embodying capital goods and FDI, and discusses the specific issue of 
the potential contribution of FDI and associated technology transfer to the 
conversion of military production. It also touches upon the issue of technology 
transfer and cooperation at the enterprise level with “traditional” partners from the 
former Soviet Union. In the concluding chapter, the measures to save and enhance 
the S and T potential of the CAEs and to promote technology transfer are 
discussed. Policies pursued at the national and international levels are reviewed, 
and certain suggestions are offered with regard to improving their efficiency. 
Wherever relevant, the regional cooperation aspect is brought in throughout the 
study.
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XIV. CURRENT STATUS OF SCIENTIFIC AND 
TECHNOLOGICAL DEVELOPMENT IN 

CENTRAL ASIAN ECONOMIES IN TRANSITION

A. GENERAL TREND: DRASTIC CONTRACTION OF SCIENCE AND TECHNOLOGY SECTOR
It has already been mentioned that the CAEs inherited considerable S and T 

potential (relative to per capita GDP levels) from the pre-independence period. It is 
worthwhile to examine what has happened to this S and T potential since the CAEs 
started tackling the twin challenge of building up independent national economies 
and overcoming the adverse impact of the collapse of the former Soviet Union, 
and the complex tasks involved in the transition from a centrally planned to a 
market economy.

In this context, it is interesting to refer to the report of the ESCAP mission to 
the Central Asian republics (IHE/IS/CIS-MR-D1, 14 May 1993) in which a rather 
optimistic view was expressed concerning the current developments in respect of S 
and T potential in the CAEs.5 The mission noted that:

The Governments in the four republics are aware of the need to integrate science and 
technology policies and plans into the overall development process of the country... It is 
encouraging to note that the budgetary allocations which are the main source of funding science 
and technology in the republics are high compared to most of the developing countries in the 
Asian and Pacific region. In Turkmenistan, it currently amounts to about 1.4 per cent of gross 
national product (GNP) while in Uzbekistan and Kyrgyzstan this figure appears as much as 2 
per cent of GNP. The Governments of all the republics seem to have a strong commitment to 
maintaining financial support to science and technology in spite of large deficits and the general 
economic crises. Some reduction in financial support, in real terms, may be expected; therefore a 
careful assessment is required of what can be realistically maintained during the transitional 
period.

Unfortunately, the impact of extremely deep and prolonged recession in the 
CAEs, combined with the stabilization policies pursued by governments, resulted
5 The ESCAP mission visited Azerbaijan, Kyrgyzstan, Turkmenistan, and Uzbekistan to provide advisory services and develop 

a programme for industrial restructuring and technological upgrading.



Promotion of technology flows of the Central Asian Republics 157

in a drastic reduction in budgetary expenditures (in both relative and absolute 
terms) on science and technology. In spite of commitments to maintain financial 
support to science and technology, the share of budgetary outlays on S and T was 
reduced in the CAEs to levels of 0.2-0.5 per cent of GDP or even less (sec table 
24). It must be acknowledged that this declining share represents a portion of a 
shrinking GDP. In the CAEs, the cumulative fall in GDP in 1990-1995 ranged from 
18 per cent (Uzbekistan) to 47-55 per cent (Kyrgyzstan and Kazakhstan) and 
60-66 per cent (Tajikistan and Azerbaijan).6 The real volume of resources for 
financing S and T was thus reduced to fractions of the original levels.

Kyrgyzstan provides an excellent example of the discrepancy between 
declared objectives and harsh realities. President Akaev (former President of the 
National Academy of Sciences), whose genuine interest in S and T cannot be 
questioned, has publicly expressed his government’s support for science. A 
National Law on Science and Principles of Government Science and Technology 
was passed in 1995, stating that up to 3 per cent of the national budget should be 
spent on science. However, competing economic priorities during the economic 
transition period resulted in a 1995 government allocation at the symbolic level of 
0.18 per cent (Glenday, 1996, p.4).

At a micro-economic level, the persistent financial strain under which both 
the state-owned and/or newly privatized enterprises found themselves led the 
management to pursue “survival” strategics, cutting down on expenditures that 
have rather long-term effects. R and D outlays have been prime targets for cuts: the 
orders for R and D activities of “branch” research institutes as well as “in-house” R 
and D capacities were curtailed. The area of applied research was thus exposed to a 
similar kind of shock as that faced by the fundamental research financed primarily 
from the state budget.

The financial squeeze, together with other restricting factors, impinged on the 
growth of the S and T sector in the CAEs, which, in some cases, reached 
proportions that may seriously erode the future competitiveness of the economies 
concerned. The number of people involved in S and T activities has been 
drastically reduced. In Kazakhstan the number of workers in the S and T sector 
was reduced from 135,600 in 1990 to 38,400 in 1994, less than one-third of the 

6 For more detailed data, see table 25, based on Economic Survey of Europe In 1995-1996 by the Economic Commission for 

Europe. In the case of Turkmenistan, this source puts 1995 GDP at 10 per cent higher than the 1989 level. However, other 

sources, such as The European Bank for Reconstruction and Development (EBRD), estimate that GDP In Turkmenistan 

declined, by 1995, by 40 per cent more than the 1989 level.
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Table 24. Central Asian Republics:
Value of R and D activities as GDP percentage

Note : In the case of Turkmenistan, data from other sources differ substantially : 
e.g. calculation on the basis of EBRD data gives the following values:
1993, 81.2; 1994, 65.0; 1995, 58.5; see EBRD, 1996 Transition Report, London, 1996, p.207
Source : Economic Survey of Europe in 1995-1996, UN ECE, Geneva 1996, p.184.

Source : CIS STAT, CIS in 1994; Moscow 1995 (in Russian)

Table 25. Central Asian Republics GDP/NMP 1993 - 1995
(1989 = 100)

1990 1991 1992 1993 1994

Azerbaijan 1.01 0.75 0.53 0.69 0.51

Kazakhstan 1.74 0.56 0.26 0.43 0.33

Kyrgyzstan 0.73 0.33 0.31 0.20 0.27

Tajikistan 0.73 0.44 0.46 0.26 0.29

Turkmenistan 0.65 0.48 0.51 0.58 ••

Uzbekistan 
(for reference)

1.22 1.16 0.86 0.78

Russia 2.98 1.89 0.91 0.94 0.97

1993 1994 1995
Azerbaijan 52.2 40.8 33.7

Kazakhstan 66.2 49.3 44.9

Kyrgyzstan 70.3 56.2 52.7

Tajikistan 52.4 45.7 40.0

Turkmenistan 144.9 118.8 109.9

Uzbekistan 85.7 82.7 81.9

Memorandum :

Russian Federation 71.9 62.9 60.4

CIS 70.0 59.7 56.4

Eastern Europe 77.2 80.4 84.9
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original level. In Kyrgyzstan, the cut was more: about 75 per cent of the labour 
force was released from this sector, bringing the number of employed from 34,600 
in 1990 to 8500 in 1994. In Tajikistan, after the outbreak of civil war in 1992, the 
science sector completely collapsed: of the 28,500 workers in 1990, only 5300 
were left in this sector by the end of 1993.

In Turkmenistan and Uzbekistan, the number of people in the S and T sector 
declined to about 40 per cent of the original total. Azerbaijan recorded the smallest 
reduction; however, even here the size of labour engaged in the S and T sector was 
reduced by about 37 per cent — from 57,900 in 1990 to 36,700 in 1994 (sec table 
26).

The outflow of labour from the S and T sector has been reflected in the 
declining relative share of this sector in total employment. While the share of the 
science sector in total employment, at the beginning of the 1990s, ranged from

Table 26. Number of people employed in S and T sector 
(in thousands and as percentage of total employed labour)

1990 1991 1992 1993 1994

Azerbaijan thousand 57.90 58.60 41.10 .33.80 36.70
per cent 2.08 2.02 1.50 1.25 1.42

Kazakhstan thousand 135.60 120.80 122.20 4.3.00 38.40
per cent 1.79 1.61 1.66 0.62 0.58

Kyrgyzstan thousand 34.60 27.00 13.90 10.90 8.50
per cent 1.98 1.56 0.76 0.65 0.52

Turkmeni- thousand 28.30 23.10 20.90 18.90 10.60
stan per cent 1.83 1.47 1.33 1.15 0.64

Uzbekistan thousand 103.40 100.00 77.20 64.70 41.90

For reference:

per cent 1.30 1.21 0.93 0.78 0.51

Russia thousand 3130.00 3075.00 2307.00 2236.00 1833.00
per cent 4.15 4.16 3.20 3.16 2.68

Source: Interstate Statistical Committee of the CIS (CIS STAT), 
Commonwealth of Independent States in 1994, Moscow 1995 (in Russian)
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1.30 per cent in Uzbekistan to 2.08 per cent in Azerbaijan, by 1994 in all the 
countries under review, except Azerbaijan (1.42 per cent), this share dropped to 
about 0.5 per cent, with Tajikistan closing the ranks with 0.29 per cent. It is 
interesting to note that the concentration of S and T potential of the former Soviet 
Union in the Russian Federation is clearly reflected in the much higher share of the 
science sector in total employment: 4.15 per cent in 1990. However, in the Russian 
Federation too there has been a distinct exodus from this sector, although at a 
slower pace than in the CAEs, bringing this share down to 2.68 per cent in 1994.

A specific factor that contributed to the weakening of the S and T potential 
of the CAEs was the emigration of the Russian population. Between 1989 and 
1995, 1.45 million Russians left the Central Asian republics, 4-5 per cent of the 
total population of Kazakhstan and Kyrgyzstan, and 1-2 per cent of the population 
of Uzbekistan, Turkmenistan, and Tajikistan. The proportion of Russians settled in 
these republics, as well as the proportion of migrants, varied considerably: as per 
the 1989 census, the Russians accounted for about 37 per cent of the total 
population in Kazakhstan, and 10-11 per cent of this section emigrated; in 
Kyrgyzstan, where the Russians were about 20 per cent of the population, one-fifth 
of them emigrated. The Russian population in the other countries of Central Asia 
was smaller — 7.9 per cent of the total; almost half of the Russians left Tajikistan 
(mainly because of civil war), and so did close to one-fifth of those in 
Turkmenistan and Uzbekistan (Michigina and Rakhmeninova, 1996).

Though there is no exact data on the professional structure of these 
migration flows, it has been estimated that the number of scientists and highly 
skilled specialists among the Russian emigrants from the former Soviet Union 
republics to the Russian Federation amounted to 5-10 per cent (Simanovsky et al, 
1996).There is substantial, although fragmentary, evidence that the exodus of 
Russians resulted in a disproportionate loss of highly skilled labour in both 
fundamental and applied research areas and a withdrawal of a significant layer of 
professional and technical personnel from the mining and manufacturing sectors 
and the services.

The emigration of highly skilled Russian specialists from the R and D sector 
represents a major, and perhaps the most publicized, aspect of the brain drain that 
eroded the S and T potential inherited by the CAEs. However, the adverse impact 
of the other types of brain drain, i.e. internal and hidden, should not be 
underestimated. Internal “emigration”, or brain drain, connotes the outflow of 
skilled labour from the R and D sector to other sectors of the national economy,
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primarily to banking and various kinds of private business. A very powerful 
incentive for this outflow is provided by the declining relative wages in the S and T 
sector. The most striking is the increasing gap between the S and T and banking 
sectors. While in 1990 the wages in these two sectors were at the same, or very 
similar, level, by 1993-1994 wages in the banking sector were two to almost three 
times higher than those in the S and T sector in Azerbaijan, Kazakhstan, 
Kyrgyzstan, and Tajikistan. In Turkmenistan and Uzbekistan, the gap was not so 
wide but the trend was the same. It should also be noted that in all the CAEs at the 
beginning of the 1990s, wages in the S and T sector were about 10-20 per cent 
higher than in industry. By 1993-1994, average wages in the S and T sector were 
lower than in industry, the widest gap appearing in Kazakhstan where wages in 
industry were almost double those in the S and T sector. Kazakhstan was also the 
only country where the average wage in the S and T sector fell in 1993-1994 below 
the level of the average wage in the total economy (see table 27). This is a 
reflection of the decline not only in relative income levels but also in social status 
of S and T personnel in almost all transition countries. The data given in table 27 
on the Russian Federation clearly show that this phenomenon was distinctly in 
evidence there as well, with S and T wages being below the national average during 
the whole of the 1991-1994 period. This, together with some policy measures 
adopted by the CAE governments to provide incentives for highly skilled Russian 
professionals to stay on, may have led to a recent slowdown in the “conventional” 
type of brain drain.

However, the salaries of S and T personnel remain at unbelievably low levels 
by international standards. It has been reported (Glenday, 1996, p. 13) that in 
Kyrgyzstan the salary levels per month in 1995 in the National Academy of 
Sciences institutes were as follows:

It is obvious that such an unattractive wage structure promoted both the 
external and internal types of brain drain. In addition, extremely low levels of

Director of Institute: 700 soms (US$64-70)

Head of Laboratory: up to 570 soms (US$52-57)

Senior Researcher: 360 soms (US$33-36)

Researcher: 330 soms (US$30-33)

Graduate Student: 140 soms (US$13-14)
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Table 27. Central Asian Republics: Relative average wages in selected sectors 
(Average wage in total economy = 100)

1990 1991 1992 1993 1994
Azerbaijan 1 109 116 142 150 137

2 123 105 112 125 117
3 135 178 247 310 217
4 82 76 54 65 92

Kazakhstan 1 110 124 137 136 164
2 118 113 102 94 86
3 131 180 196 262 244
4 108 95 104 85 61

Kyrgyzstan 1 118 124 133 155 158
2 135 119 93 100 128
3 143 196 190 241 271
4 89 92 94 80 49

Tajikistan 1 112 110 131 166 181
2 139 125 128 104 124
3 143 205 249 256 316
4 85 88 75 69 50

Turkmenistan 1 107 104 150 128
2 129 101 124 119 ..
3 129 178 177 151 ..
4 111 89 111 93 ..

Uzbekistan 1 106 116 132 156 147
2 127 118 105 134 127
3 147 187 180 220 197
4 106 107 102 75 88

For reference:
Russia 1 103 111 117 110 106

2 116 96 67 74 85
3 135 195 230 282 250
4 101 88 67 60 50

Note: 1: industry; 2: science; 3: banking; and insurance, 4: agriculture
Source: CIS STAT, CIS in 1994, Moscow 1995 (in Russian) an author’s own calculations.
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starting salaries do not enthuse young university graduates to enter the S and T 
sector, which, in turn, leads to the problem of “ageing” of the prevailing academic 
staff. However, the above salary levels indicate how powerful even modest 
injections of international assistance into the S and T sector of the CAEs could be. 
They could have created opportunities for the highly skilled professionals to 
persevere with their R and D work and thereby saved the institutes and research 
teams from complete oblivion.

Another type of brain drain observed in transition economies is the so-called 
“hidden” brain drain. It is based on combining formal maintenance of a job in a 
scientific institute or design bureau with the pursuit of other work that is not 
connected with R and D. Many specialists formally associated with R and D 
institutions thus spend the bulk of their time engaged in outside activity. The main 
reason for this situation is the lack of demand from enterprises. For example, a 
laboratory researcher in an institute that would normally serve the needs of the 
domestic pharmaceutical industry spends most of his or her time actually working 
as a sales person of imported pharmaceuticals. It is difficult to assess the extent of 
such “hidden” brain drain in the CAEs. However, from examining the situation in 
some of the European transition countries, it has been concluded that the main 
threat to the R and D sector in, for example, Ukraine comes essentially from this 
type of brain drain (Egorov, 1995, p. 664).

To conclude this general description of the main trends in the development 
of the S and T sector, it is relevant to observe that the cuts in budgetary resources 
and the drastic fall in the number of employees were accompanied by a reduction 
in the “output” of this sector. Table 24 provides data on the value of R and D 
activities in terms of GDP percentage. Although the methodological construction 
of the indicator of the value of R and D activities is not clear, the trends are quite 
obvious. In all the CAEs, the value of R and D activities as a percentage of GDP 
declined, from 0.73-1.22 per cent of GDP in 1990 to as low as 0.27-0.33 per cent 
in 1994 in Kazakhstan, Kyrgyzstan, and Tajikistan; in Azerbaijan, Turkmenistan, 
and Uzbekistan, the decline was less steep, with percentages coming down to 0.51 
per cent, 0.58 per cent, and 0.78 per cent, respectively. It is important to keep in 
mind that declining R and D shares are related to falling GDP figures, which means 
that the contraction in “output’’ of the R and D sector was really drastic - in some 
cases to as little as one-sixth, or even less, of the original volume.

With regard to the dramatic contraction of the S and T sector in the CAEs, it 
should be noted that the reduction of the S and T sector is a general phenomenon
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in all transition economies. It is clear that the S and T sectors in the former Soviet 
Union and other centrally planned economies were less efficient than those in the 
Organisation for Economic Cooperation and Development (OECD) countries and 
were responsible for a considerable waste of human and material resources. In 
addition, an excessive share of S and T potential was used for military purposes. 
With transition to a market economy and the termination of the cold war, the need 
for restructuring and reducing the S and T sector became inevitable. It has been 
estimated that to bring the S and T sector in the Russian Federation to an efficiency 
level comparable to the performance standards prevailing in OECD countries (in 
relation to the size of their economies), the number of research scientists and 
engineers would have to be cut down to about one half (Kneen, 1995, p. 283). 
However, it seems that the contraction of the S and T sector in the CAEs took on 
dimensions that are far in excess of what would be required by adjusting the S and 
T sector to meet the needs of a market-oriented economy.7B. STRUCTURAL CHARACTERISTICS OF SCIENCEAND TECHNOLOGY POTENTIAL

Science and technology activities in the CAEs may be broadly divided into 
two types. The first type includes those activities that are closely related to the 
needs of local economies. The second type was designed to meet the needs of the 
former Soviet Union, including its defence complex, and might well have 
accounted for as much as 40 per cent of all S and T activities. There is a strong 
need to reorient the focus of most of these activities to civilian applications. This 
is particularly so in the case of applied R and D capacities which are expected to 
facilitate the conversion of production from military to civilian purposes, either 
through the development of required technologies and products or through the 
selection, adaptation, and use of imported technologies, which is usually faster and 
more efficient.

The institutions engaged in the areas of specialization of the CAEs have high 
R and D levels. This includes, for instance, R and D in oil extraction, oil processing, 
and oil equipment manufacturing in Azerbaijan; cotton selection and agricultural 
machinery for cotton in Uzbekistan; R and D in desertification control in 
Turkmenistan; and R and D in mining equipment in Kyrgyzstan. Some of these 
7 Some observers are very concerned: “Against the background of Japan and other countries attaining rapid progress due to 

an Intensification of the intellectual sphere of activity, the slow “financial" stifling of science In Kazakhstan can be 

perceived as a sort of act of national suicide ”, wrote I. Kuchin, Kazak scientist from the High Energy Physics Institute, in 

Kazakhstanskaya Pravda (in Russian) of 30 October 1993.
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institutions, such as the Institute of Deserts in Turkmenistan, the State Academy 
of Oil in Azerbaijan, the Institute of Cotton in Uzbekistan, the Scientific- 
Engineering Centre “Impuls” in Kyrgyzstan, were the centres of specific S and T 
activities for the whole of the former Soviet Union. An outstanding example is 
Baikonur space centre in Kazakhstan, which played a crucial role in the space 
programme of the former Soviet Union.

The CAEs also have considerable achievements in other specific areas, 
including medical science, chemistry, mathematics, electronics, and new and 
renewable sources of energy, which are closely related to their needs. However, 
institutions in these fields were also an integral part of the S and T system of the 
former Soviet Union and were adversely affected in several ways by the latter’s 
disintegration: disruption of the supply of equipment from the rest of the former 
Soviet Union; loss of “markets” for the application of the R and D results; and 
disruption of the flow of information and international contacts, which previously 
were channelled through Moscow. The R and D centres and institutions which do 
not so much service the immediate needs of the CAEs but were geared to the 
former Soviet Union economy suffered even more. Those institutes undertook R 
and D in the fields of aircraft manufacture, space technology, new materials, micro
electronics, nuclear energy, and, above all, defence technology. For these 
institutions, the break-up of the former Soviet Union resulted in an almost 
complete deprivation of finance, loss of orders etc., threatening their very survival. 
However, many of these institutions have highly qualified staff, sophisticated 
equipment, and expertise in the most advanced S and T areas which could be partly 
reoriented to meet the local demand. To fully exploit these capacities, the 
institutions would have to be transformed into international centres undertaking 
joint research. Here, assistance from the international community is essential for 
integrating these institutions into a regional framework, The other line of action 
entails, of course, an effort to renew the working links with the partner institutions 
in the former Soviet Union, in particular in the Russian Federation, on a new 
cooperative basis.

On the other hand, certain areas of research for technological development, 
which could very well serve the pressing needs of the CAEs, were neglected in the 
past. These relate to processing and storage of agricultural products and fishery, 
processing of cotton, silk, wool, and other raw materials including minerals, and 
also to energy conservation, information technology, and telecommunications. 
Some restructuring of the existing S and T potential might help to reinforce the R
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and D activities in these areas. However, to a large extent, in those areas the CAEs 
would have to rely on technology transfer from other countries. Therefore, they 
need assistance in acquiring capabilities in technology assessment, selection, 
transfer, particularly contract negotiation skills, and adaptation. They also need 
better access to information on available technologies and their sources.

It may be of interest to note the views on the S and T sector in the CAEs 
expressed by two members of an United Nations Industrial Development 
Organization mission which visited Azerbaijan, Kazakhstan, Kyrgyzstan, and 
Uzbekistan in July-August 1994. In the context of reintegrating the Central Asian 
republics into the world economy, they wrote (Henley and Assaf, 1995, pp. 244- 
245):

While universities and academies of science were established in the republics, scientific 
research was mostly concentrated in the Russian Federation and in the Ukraine. The more 
advanced manufacturing facilities of Central Asia were primarily concerned with final assembly 
of products designed and engineered in the Russian Federation. This was particularly so in the 
case of the military-industrial complex. Thus, although the Dastan Torpedo Factory in 
Fyrgyzstan, for example, has a highly sophisticated machine shop for making the casings for 
torpedoes, all the research and development work on the electronic guidance system is carried out 
in the Russian Federation.

As a consequence of the collapse of the former Soviet Union, not only are enterprises cut 
off from their trade links and supply lines, those in high technology industries are now excluded 
from product and process research and development which is centred in the Russian Federation. 
Personnel no longer retain regular contacts with all Union research institutes or attend scientific 
conferences in the Russian Federation. Foreign exchange shortages and budgetary constraints also 
cut off universities, research institutes, and enterprises from western scientific journals, 
conferences, and normal networks for scientific discourse.

On the more positive side, western capital equipment sales personnel are now beginning to 
explore the markets of Central Asia and are making project proposals to state enterprises and 
government ministries. While these contacts raise the awareness of decision makers in the region 
of developments in modern process and product technology, they are inevitably partial and do not 
necessarily lead to the selection of the appropriate technology, the efficient transfer of know-how, 
or the enhancement of indigenous technological capability.

The closing off of scientific networks to the Russian Federation and the opening up of 
access to global technology networks raises specific problems for government with respect to 
technology policy, licensing, and intellectual property legislation. For enterprises, the need is for
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assistance with evaluating technology proposals and, in the long term, creating their own in-house 
research and development capacity. Scientific research institutes and universities require 
assistance with reorienting their activities towards the needs of restructured market-oriented 
enterprises. To achieve this adjustment, research institutes need technical assistance and grants 
with which to buy modern equipment for laboratories, and library grants to buy western scientific 

journals and books. They also need advice on linking their research activities to enterprise needs. 
Past performance has been particularly poor...C. INSTITUTIONAL STRUCTURE OF THE SCIENCE AND TECHNOLOGY SECTOR AND POLICY PRIORITIES

In general, the institutional structure of the S and T sector is similar in all the 
CAEs and includes:

(a) Institutes of the Academy of Sciences and Academy of Medical 
Science and Academy of Agricultural Science; these institutes concentrate on 
fundamental research, hut they arc, to varying degrees, active also in applied 
research;

(b) university research, which when compared with Western standards is of 
a much smaller size;

(c) research institutes under separate ministries (branch applied research);

(d) in-plant research.

After gaining independence, government committees on science and technology, 
or other government bodies, were set up in all the CAEs to coordinate S and T- 
related activities, including the formulation of science and technology policies and 
the identification of science and technology priorities.

In Uzbekistan, the State Committee for Science and Technology is the body that 
formulates and implements S and T policy. It proposed the priority areas for S and 
T development over the medium term, which were approved by the Cabinet of 
Ministers Decree of 2 August 1993. They relate to the following seven fields:

1. Formulation and implementation of socio-economic policies appropriate 
to the republic’s sovereign status and market relations

2. Agro-industry

3. Fuel and energy
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4. Mineral raw materials and industry

5. Health care and environment

6. Information technology and management

7. Enrichment and development of the national culture and spiritual heritage 
in the context of common human values.

In each of the above fields, priority areas for R and D are identified, for 
example:

(a) Agro-industry

* Improvement of the pattern of land and water use to optimize the 
relative volumes of output of food and industrial crops

* Conversion to environmentally sound and resource-efficient intensive 
farming techniques

* The building of a modern infrastructure for the harvesting, transport, 
storage, and processing of agricultural produce

* Development and modernization of manufacturing, the food industry, 
and the light industry with integrated and advanced processing of raw 
materials to reduce imports and increase exports of finished products

(b) Mineral raw materials and industry

* Creation and introduction of low-waste and environmentally sound 
technologies for processing mineral raw-material resources

* Design and use of technologies for processing secondary resources

* Introduction of high-technology processes to manufacture 
components for micro-electronics and instrument-making

* Development of the manufacture of computer hardware, radio- 
electronic goods, and sophisticated household equipment

* Development and use in the economy of advanced composite and 
polymer materials and biotechnology

(c) Information technology and management



Promotion of technology flows of the Central Asian Republics 169

* Creation of a national computing information network

* Creation of intelligent algorithmic systems for modelling and 
management in the construction industry and oil and gas industries, 
water engineering schemes, agriculture global ecology etc.

* Creation of information systems for the automation of design, 
regulation, and control processes

* Creation of intelligent expert systems for quality assessment of 
economic and social processes and technologies (Uzbekistan, 1996)

In Kazakhstan, the Ministry of Science is the apex body in the governmental 
structure in charge of formulation and implementation of the S and T policy. 
Priority areas of S and T activities, which are then determined by Presidential 
Decrees and related decisions of the government, at present include:

(a) New and space technologies

(b) Radio-electronics and telecommunications

(c) Informatics and computer technology

(d) Ecology

(e) Biotechnology

(f) Complex processing of mineral raw materials

(g) Development of nuclear energy

(h) Elaboration of methods of accelerated breeding of highly productive 
livestock and plants

(i) Development of highly efficient technologies, machinery, and 
equipment, including those for the storage and processing of agricultural products 
(Kazakhstan, 1996)

In Turkmenistan, the High Council for Science and Technology has been 
established for the formulation of S and T policies, setting the priorities and 
coordinating the activities in various S and T fields. It is chaired by the President of 
Turkmenistan.

The Chairman of the Committee on Science and 'Technology in Azerbaijan
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was elevated in 1993 to the post of adviser to the President of Azerbaijan, which 
was expected to result in a higher priority for S and T development. The Committee 
is also entrusted with the integration of S and T policies and plans into the overall 
development plan of the country (UNIDO, 1996).

In Kyrgyzstan, a Committee on Science and New Technologies was formed 
in 1992 by Presidential order. However, as of 1994, the Committee did not control 
the finances of the Academy of Sciences, and in 1995, the Committee was brought 
under the auspices of the Ministry of Education (and Science). However, it still 
has the authority to make independent financial decisions. While acknowledging 
the importance of basic research, the Committee works closely with the applied 
research sector, which it believes is critical for national economic development, 
particularly in such areas as telecommunications and micro-electronics. The 
Committee focuses on the development of alternative energy sources (solar panels, 
biogas, and other relevant technologies). Another priority is the development of 
technologies for processing agricultural products (Glenday, 1996, pp. 1 and 7).D. MEASURES TO RESHAPE THE RESEARCH AND DEVELOPMENT SYSTEM TO FIT THE NEEDS OF THE EMERGING MARKET ECONOMY

The differences in certain aspects of institutional infrastructure for S and T 
policy aside, the CAEs share certain common tasks that are typical for transition 
economies. A major thrust is the introduction of market-oriented behaviour into 
the R and D system to fuel improvement in the level of commercialization of R 
and D results, which is vital for transition economies. The governments of the 
CAEs are attempting to improve linkages between the production sector and R and 
D institutions through the establishment of promotion centres and increased 
participation of end users in the decision-making process. The links between basic 
and applied research are being promoted by encouraging academic and university 
research to establish close cooperative relationships with industrial enterprises.

It has been reported that in Uzbekistan the State Committee for Science and 
Technology, together with various branches of industry, has set up a number of 
research and production centres to introduce advanced industrial technologies 
(Uzbekistan, 1996, p.9). A research and production centre for micro-electronics and 
special equipment and a similar centre for instrument-making are already 
operational. These branch centres have been established on the basis of the 
prevailing, but not fully utilized, production capacities of enterprises, combining
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their engineering and technical capabilities with the intellectual capabilities of 
research organizations and higher educational institutions within the framework of 
the State Committee’s innovation programmes. In addition, regional S and T centres 
are being set up to ensure the development of local scientific and technological 
capabilities and the more rapid promotion of advanced and small-scale science
intensive technologies. These regional and branch research and production 
structures should be market-oriented and integrate science, the higher education 
sector, and production. Furthermore, it is expected that the creation of the branch 
and regional centres of advanced technology will provide a suitable institutional 
mechanism for pursuing international cooperation, since a foreign partner may act 
as one of the originators and executing agencies of programmes implemented 
through such centres.

In Kyrgyzstan, the Committee for Science and New Technologies has 
established 14 S and T centres, some in cooperation with “branch” ministries, 
aimed at integrating basic and applied research capacities to serve, more effectively, 
the needs of end users, including the facilitation of transfer of technologies from 
abroad. Thus, the Scientific-Industrial Centre for Information Technologies was set 
up to develop a national computer network with help from the Asian Development 
Bank. President Akaev has proposed the creation of a national “techno-park” 
outside Bishkek, which is now in the project preparation stage. The Committee also 
has plans for the creation of specialized techno-parks within higher educational 
institutions, the aim being to integrate such institutions with the various branches 
of applied science. Here, the Committee could benefit from technical assistance 
from the international community, in particular from the experience of Asian newly 
industrialized economies which were quite successful in using the concept of 
science and techno-parks.

A new feature in commercializing S and T activities in Kyrgyzstan has been 
the establishment of applied research companies. An example of particular interest 
is the joint-stock company AALAM, which was, for a period of 30 years, the design 
office for the well-known Moscow Institute for Cosmic Research of the Academy 
of Science of the former Soviet Union. During the Soviet period, AALAM’s work 
concentrated only on space research. It constructed equipment for astrophysics 
research and cosmic monitoring of the earth. After independence, this bureau was 
transferred to the Kyrgyz Ministry of Industry. At present, only 35 per cent of 
AALAM’s work is space-related. AALAM operates on a self-financing basis and is 
trying to maintain links with Moscow, but the number of contracts has declined.
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Since there is no finance available through the Kyrgyz Government, because of the 
absence of a national space programme, AALAM is now oriented towards foreign 
contracts. Currently, it carries out work on the Mars mission with the French 
National Space Agency and with the European Space Agency. Though the staff has 
been reduced from 1100 members to 600 over the last five years, and the salaries 
are extremely low (approximately 800 soms or about US$80 a month for leading 
specialists), the basic core of R and D potential has been preserved and may form 
the basis for viable commercial undertakings, provided orders from abroad expand.

In Kazakhstan, the Indicative Plan of Socio-economic Development of 
Kazakhstan for 1997 includes, among the measures to increase the efficiency of S 
and T activities, the start of privatization of certain scientific research 
organizations and applied R and D institutes.

It is beyond doubt that, with progress in the privatization in industry, which is 
in evidence in all the CAEs, the in-house R and D industrial capacities will be put 
under very strict efficiency criteria and thus fully “commercialized”. However, 
experience shows that a paucity of long-term financial resources and the adherence 
to very short-term survival objectives further curtail whatever has been left of the 
in-house R and D capacity in privatized companies and, in extreme cases, even 
terminates it. In this context, the government can be of assistance, especially by 
implementing R and D-conducive tax policies. On the whole, it is obvious that in 
the CAEs it is the government that has, at least in the medium term, to continue to 
provide the bulk of financial resources to consolidate the S and T sector, saving it 
from the present critical situation. Finance should not be sourced solely from the 
state budget, but, to an increasing degree, also from extra-budgetary funds to which 
sizeable contributions can be made by the international community and, gradually, 
also by the growing private sector. The CAEs are moving in this direction, 
combining budgetary financing of institutions (especially in basic research) with 
special funds, allocating resources through competitive grant systems for concrete 
projects and programmes. The establishment of techno-parks and similar set-ups in 
which the contributions of the private sector are expected to play an important role 
are also being promoted.
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XV. TRANSFER OF TECHNOLOGY TO AND FROM THE 
CENTRAL ASIAN REPUBLICS

The international transfer of technology can take several forms, either 
commercial or non-commercial. Commercially transferred technology is realized 
mainly through FDI, rhe export of technology embodying capital goods (in the 
form of either individual pieces of machinery and equipment or completely 
assembled turnkey plants), and the transfer of “disembodied” technology through 
the licensing of patents, know-how agreements, and the supply of technical and 
consultancy services.

Since the mid-1960s, a growing proportion of the international transfer of 
technology has taken place under arm’s length contracts or licensing arrangements. 
A large number of host governments evolved foreign investment codes during the 
1960s and 1970s and started restricting FDI inflows in an effort to reduce 
repatriation of dividends and/or to protect and promote domestic enterprises. This 
trend towards arm’s length licensing as an alternative to FDI (in the ESCAP region, 
the Republic of Korea was an outstanding example of this approach) continued 
until the mid-1980s. However, since then the role of FDI in technology transfer 
started to gain greater importance. This was caused by a number of factors, 
including the worldwide liberalization of foreign investment policy regimes since 
the mid-1980s, which removed the restrictions on FDI vis-a-vis licensing. The 
emergence of new core technologies such as micro-electronics, biotechnologies, 
and new materials also contributed to this trend. These technologies are still 
evolving and are closely held. Because of their pervasive application in a wide 
range of sectors, their owners regard them as key instruments of technological 
competitiveness and arc reluctant to transfer them to unaffiliated parties (Kumar, 
1995).

The growing importance of technology transfer associated with FDI has been 
a distinguishing feature of the ESCAP region. During the period 1985-1990, for 
instance, FDI from Japan to Thailand increased over 20 times, and that from Japan 
to the Philippines and Malaysia increased over 15 times. Experience in the region 
demonstrates that, under the right conditions, FDI can be a very efficient means of 
transferring to an enterprise in a developing country a package of capital and 
technology as well as access to international markets. FDI also generates local
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employment, increased incomes, and enhanced living standards. Furthermore, FDI 
often presents the only way of establishing high-tech industries in some developing 
economies of the region, for example, the micro-electronics industry in Malaysia 
(ESCAP, 1994b).

The Central Asian transition economies, which were formerly tightly 
integrated into the Soviet economic and technological complex, within which the 
technology flows were determined by non-market factors and often took on non
standard forms, are currently entering into the international market environment. 
Thus, all the above channels of technology transfer are becoming relevant for the 
CAEs. However, it may be assumed that, at this stage, it is perhaps FDI that has 
the greatest potential impact for the CAEs. This is because FDI brings capital, 
management and marketing skills and facilitates access to international markets in 
addition to technology. And the CAEs may need all these elements even more than 
technology per se.

Unfortunately, the paucity of data does not allow us to present a 
comprehensive survey of the different forms of technology flows that have been 
taking place from, and especially into, the CAEs. Nevertheless, the attempt here is 
to cover at least the basic trends in trade with technology embodying capital goods, 
and in the FDI flows. In addition, illustrative examples of technology imports in 
connection with the conversion of some military-oriented industrial enterprises will 
be provided. A. TRADE IN CAPITAL GOODS

Tables 28 and 29 provide data on the shares of machinery and transport 
equipment in CAE imports and exports, respectively. A consideration, first, of the 
exports makes it clear that in the 1993-1995 period exports of technology 
embodied in capital goods came to negligible levels, reaching down to zero value in 
Turkmenistan. In 1994, these shares ranged from 0.6 per cent in Kazakhstan to 6.9 
per cent in Uzbekistan. The data for 1995 shows a certain recovery, especially in 
the case of capital goods exports to the CIS countries. Their share in total exports 
to CIS amounted to 17.8 per cent in Azerbaijan, 12.9 per cent in Kyrgyzstan, and 
about 6 per cent in Kazakhstan and Uzbekistan. In exports to the rest of the world, 
only Azerbaijan (2.9 per cent) and Kyrgyzstan (1.5 per cent) recorded values above 
1 per cent. These figures are a reflection of several factors: first, they reflect the 
function of the CAEs as suppliers of both agricultural and mineral raw materials 
for the rest of the former Soviet Union; and second, they reflect the fact that the
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Table 28. Central Asian Republics: Share of 
machinery and transport equipment in imports

Note: In terms of volume of supplies of machinery and transport equipment in 1995, 
the rest of the world become a more important source of supply than the CIS in the case of 
Azerbaijan, Kyrgyzstan, and Uzbekistan. For Kazakhstan and Turkmenistan the CIS suppliers 
were still the more important source.
Source: CIS STAT, Commonwealth of Independent States in 1995, Moscow, 
January 1996 (in Russian), FP. 106-109.

Table 29. Central Asian Republics: Share of machinery and transport 
equipment in exports

(per cent)

1993 1994 1995
to CIS tn the rest of 

the world
Azerbaijan 2.0 17.8 2.9

Kazakhstan 2.4 0.6 6.4 0.6

Kyrgyzstan 14.6 0.7 12.9 1.5

Tajikistan ... ... ...

Turkmenistan 0.1 0.0 0.0 0.0

Uzbekistan 0.4 6.9 6.0 0.2

(per cent)

1993 1994

from 
CIS

1995

from 
the rest 
of the 
world

1995
Share of 

CIS the rest
of the 
world

In total C.A Rs imports

Azerbaijan -- 23.1 16.0 17.8 35 65

Kazakhstan 27.5 23.1 24.9 39.5 69 31

Kyrgyzstan 7.1 32.7 9.5 30.3 65 35

Tajikistan 15.8 19.9 46 54

Turkmenistan 35.6 32.3 12.9 39.9 88 12

Uzbekistan 15.9 28.8 31.4 33.5 43 57
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capacities developed in machinery and equipment manufacturing were largely 
directed to the former Soviet Union (now CIS) market, which completely collapsed 
in the early 1990s. Manufacturing and exports of oil industry equipment in 
Azerbaijan, production of cotton picking, agricultural machinery, and aircraft 
industry in Uzbekistan, and manufacture of tractors and bulldozers in Kazakhstan 
were badly hit. Needless to say, all industrial enterprises supplying the former 
Soviet military complex lost their “market” as well, and their deliveries thus 
disappeared from the trade statistics of the machinery and equipment category.

The data in table 28 on the share of machinery and transport equipment in 
imports indicate that the CAEs are net importers of capital goods, their share in 
total imports ranging in 1994 from about 20 per cent in Tajikistan to 32 per cent in 
Turkmenistan. Some loose correlation between values and volume of investment 
(see table 30) can be observed. The recession in most of the CAEs caused a 
dramatic contraction of investment activity, in some cases touching only 20-30 per 
cent of the 1990 levels. With the current signs of economic recovery in the CAEs, 
increased investment activity will inevitably lead to increased demand for imports 
of investment goods. The trend towards increasing the relative importance of 
supplies of technology embodying investment goods from the developed and 
developing market economies will intensify. Already in 1995, in Azerbaijan, 
Kyrgyzstan, and Uzbekistan, the “rest of the world” became a more important 
source of supply of machinery and transport equipment than the CIS.8 But for 
Kazakhstan and Turkmenistan, the CIS-based suppliers still remained the more 
important source. B. FOREIGN DIRECT INVESTMENT

Foreign direct investment (FDI), which is currently considered the most 
effective channel for technology transfer, has had a rather limited impact in the 
Central Asian transition economies. First of all, this is because the volumes of FDI 
inflows have been, as yet, rather small except, of course, in Kazakhstan.

As compared with central European transition economies, cumulative FDI 
over the 1991-1995 period was much smaller: US$246 million in Kyrgyzstan,

8 This trend was apparently continuing in 1996 and it was reported that in Uzbekistan while in 1995 the CIS supplied 44 per 

cent of imports, this share dropped to 28 per cent in the first half of1996. “This shift in the origin of imports is a result of 

government purchases of capital goods from Western suppliers and increased activity by direct Investors" (EIU Country 

Report, fourth quarter 1996, p. 58)
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Table 30. Central Asian Republics: Volume of investment (1990 = 100)

1991 1992 1995 1994 1995

Azerbaijan 86 60 44 119 .3.3

Kazakhstan 100.5 5.3 .32 28 20

Kyrgyzstan 87 57 .39 2.3 .37

Tajikistan 85 49 49 28 21

Turkmenistan 111 1.3.3 19.3

Uzbekistan 105 71 68 5.3 54

Source: CIS STAT, Commonwealth of Independent States in 1995, Moscow, 
January 1996 (in Russian), FP. 106-109.

US$280 million in Uzbekistan, US$416 million in Turkmenistan, and US$1706 
million in Kazakhstan; while in the Czech Republic, cumulative FDI amounted to 
US$5445 million and in Hungary to US$10,868 million. This is caused partly by the 
late entry of the CAEs into the international competition for FDI inflows. 
However, more recently in 1995, the inflow of FDI into Central Asia accelerated 
considerably and, in relative terms, FDI gained importance. For example, in terms 
of per capita FDI inflows, Kazakhstan (US$50), Kyrgyzstan (US$41), and 
Turkmenistan (US$57) achieved much higher values than Poland (US$29) or the 
Russian Federation (US$11). However, the data on FDI/GDP ratios in 1995 for 
Kazakhstan (5.1 per cent), Azerbaijan (6.4 per cent), Turkmenistan (7.8 per cent), 
and Kyrgyzstan (12.7 per cent) show that FDI became quite an important source 
of financing the total investment in the CAEs, which is especially valuable at this 
early phase of transition because of the weak mobilization of domestic savings 
(see table .31).

It should be pointed out, however, that the sectoral structure of FDI slightly 
depressed its transfer of technology impact, in particular the technology diffusion 
and modernization of economy in a broader context. FDI has been concentrated 
mainly in primary sectors, especially in oil and gas. Here, even if FDI is associated 
with imports and the use of the most advanced technology, resulting in increasing 
productivity and export capacity, it brings about the creation of “islands” of 
modern technology with very little or no “spillover” effect on the technological
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Table 31. Central Asian Republics: Foreign direct investment inflows, 1991-1995

(Million US dollars)

Notes:
* Cumulative FDI
** FDI 1995/GDP 1995
Source: UN ECE, Economic Survey of Europe in 1995-1996, p. 150;
Economic Survey of Europe in 1996-1997 (pre-publication copy table 4.5.7) 

levels of the rest of the economy. A special situation exists in Azerbaijan where, 
under certain conditions, FDI into off-shore oil extraction can provide a potent 
impetus for technological upgrading of the local manufacturing of equipment for 
the oil industry.

Kazakhstan, which absorbed by far the largest portion of FDI inflows in 
Central Asia, provides a good illustrative example of heavily primary-sector

1994 1995 1995 FDI 
per capita

1991-1995

(US dollars)

FD1/GDP** 
in per cent

Azerbaijan 22 155 22 6.4

Kazakhstan 519 859 50 1706 5.1

Kyrgyzstan 45 191 41 246 12.7

Tajikistan 12 12 2 42 2.2

Turkmenistan 103 233 57 416 7.8

Uzbekistan 72 120 5 280 1.2

Memorandum 
items:

Russian
Federation 636 1711 11 5118 0.5

Czech Republic 842 2526 244 5445 5.4

Hungary 1097 4410 431 10868 10.1

Poland 542 1134 29 2657 1.0
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oriented FDI. According to data from the Kazak National Bank, out of the total 
stock of FDI of US$2769 million9at the end of 1995, 75 per cent went into 
petroleum and gas extraction, 16 per cent into the production of basic metals, and 
4 per cent into the tobacco industry. The remaining 5 per cent was spread over the 
rest of the economy, including financial intermediation. Thus, the impact of FDI 
transfer of technology on the manufacturing industry at large was insignificant.

In Turkmenistan, the country with the second largest inflow of FDI so far, 
the largest foreign investor Bridas (an Argentinian company based in the British 
Virgin Islands) has reportedly invested US$395 million in the primary sector, which 
is more than 90 per cent of all the FDI flows to the country. Of this total, US$140 
million was invested in the Yashlar gas deposit and US$255 million in the Keimir 
oilfield (EIU Country Report, 1996, p. 38).

Another country with FDI heavily concentrated in oil extraction is 
Azerbaijan. Here, an FDI mega-project with a consortium of Western oil 
companies is slated to explore and develop two Caspian off-shore fields (Azeri and 
Chirag fields) and the deep water section of the Guneshli field. The Russian Lukoil 
company is also a signatory to the agreement. Western companies have committed 
to provide 80 per cent of the capital investment, which amounts to about US$7 
billion. As already mentioned, Azerbaijan has well developed manufacture of 
oilfield equipment. It used to supply 60 per cent of the well-service, production, 
and work-over equipment for the oil industry of the entire former Soviet 
Union.The possibility of using this capacity of Azerneftmash (a holding company 
of 14 plants) to supply equipment for the above mega-project is conditional on its 
upgrading to Western technological standards, such as those of the American 
Petroleum Institute. Certain steps in this direction have already been taken: for 
example, in May 1994 an agreement was signed with the engineering firm John 
Brown (United Kingdom) to cooperate in the designing of such equipment and to 
bid jointly for contracts on a number of projects, including the development of the 
Azeri and Chirag fields (UNIDO, 1996, p. 64). The technological upgrading of 
Azerneftmash equipment will enable it to compete also in international markets, 
including the former Soviet Union where new and upgraded production sites are 
moving to the standards set by the American Petroleum Institute.

On the other hand, Uzbekistan serves as an example of a country that has

9 The Kazak National Bank data show higher volumes of FDI stock than the Economic Commission for Europe data quoted 

above.
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attracted less FDI and yet has benefited from a more diversified transfer of 
technology, with a significant portion going into the manufacturing industry. The 
most significant achievement is probably investment and associated technology 
transfer into the automotive industry. The major investor has been the Korean 
company, Daewoo, which by the end of 1995 invested US$100 million in an 
assembly plant for manufacturing compact and medium-sized passenger cars and 
mini-buses.10 A Czech-Uzbek joint venture, AVTASH, was set up in Tashkent to 
manufacture light trucks with Avia Co. as the partner on the Czech side. However, 
in the meantime, Daewoo acquired a majority stake in Avia Co. Thus, the joint 
venture AVTASH incorporates also Daewoo involvement, including the 
modernization of the Daewoo/Avia trucks. Other projects in the Uzbek 
automotive industry include a joint venture in Samarkand with Belorussian and 
Russian participation for the manufacture of heavy-duty trucks, and a joint venture 
in partnership with the Russian company VAZ and with financial participation of 
Turkey.

Uzbekistan also attracted Korean FDI into the textile industry (Kabeul 
Company), the manufacture of television sets and video recorders (Daewoo 
Electronics committed US$15 million) and telephone switch boxes (Daewoo 
Telecom committed US$3 million). Korean FDI can be considered as the vanguard 
of the new type of investment focused on the manufacturing industry which would 
promote the integration of the Central Asian transition economies into regional 
cooperative networks. Uzbekistan is playing a pioneering role, with over US$200 
million of Korean FDI (followed, surprisingly, by Tajikistan with US$29 million 
and Kazakhstan with US$7 million), as it is the most important host country among 
all the transition economies, including the Russian Federation (US$106 million), 
Romania (US$158 million), Poland (US$142 million), and Hungary (US$40 million) 
(ECE, 1996).

It is interesting to note that, within the CAE manufacturing industry, it has 
been the tobacco-processing industry that attracted the strongest interest of foreign 
investors engaged in capturing new markets. In turn, the CAE governments were 
interested in attracting FDI in order to reduce the traditional dependence on the 
imports of cigarettes and thereby save scarce foreign exchange. Thus, in 1993 the 
Government of Kazakhstan sold its stake in Almaty Tobacco Kombinat to the 
United States firm, Philip Morris, which agreed to invest more than US$200 million

10 Daewoo is reportedly committed to investing US$ 658 million in this car and minibus factory and an electronic plant (EIU 

Country Report, second quarter 1996, p. 58).
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in modernizing the facility and raising its production from 12 billion to 20 billion 
cigarettes a year. Another United States firm, R.J. Reynolds Tobacco International 
is building a new plant in Kazakhstan with an annual capacity of 6 billion 
cigarettes, which is to be raised later to 10 billion cigarettes. In Kyrgyzstan, an 
agreement was signed with the United Kingdom-based firm, British American 
Tobacco, providing for an investment of US$50 million in a joint venture to 
develop tobacco production and processing. The same company has acquired in 
Uzbekistan a 51 per cent holding in UZ Tobacco, a newly formed joint venture 
with a consortium of domestic tobacco interests. British American Tobacco 
planned an investment of about US$150 million into the expansion and 
modernization of Tashkent Tobacco factory. There is no doubt that these foreign 
investments involve significant technology transfer, resulting in modernization and 
expansion of capacity of the tobacco industry in the host countries. However, 
some environmentally minded groups in the Central European transition 
economies, which also received large FDI inflows into the domestic tobacco sector, 
expressed concern about the broader impacts of this type of FDI on socio
economic life, in particular the health of the population and the increased cost of 
treatment of smoking-related ailments.

From reports on recent investment deals which indicate the future trends in 
FDI flows, it seems reasonable to conclude that the CAEs — with Uzbekistan and 
Kazakhstan leading the way — accord high priority to the modernization of 
telecommunication networks via FDI-facilitated technology transfer and imports of 
high-tech equipment. Uzbekistan’s massive effort in this direction has attracted 
attention. It has been reported that Daewoo has sold Uzbekistan US$14 million 
worth of telecoms switching equipment for 11 exchanges in Tashkent, which have 
the capacity to serve a total of 45,000 new subscribers. Uzunrobita, a joint venture, 
has signed a contract with Nortel (Canada) to expand cellular telephone coverage in 
Uzbekistan. In addition, Nokia (Finland) has an order to supply a Global System 
for Mobile Communications (GSM) network in Uzbekistan. The first phase will be 
to recruit 20,000 subscribers within two years. The GSM network is to be run by 
Uzmacon, a joint venture between Uzbekistan Telekom (Uztel) and Superior 
Communications (Malaysia).

There are other long-term major deals in Uzbekistan. Daewoo has concluded 
a US$1.25 billion deal to upgrade the telephone system in 1996-2010. The 
company will provide a mobile telephone service to 300,000 subscribers and a 
paging service to 500,000 customers, with US$450 million required in foreign
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investment. Another US$800 million investment project will be a joint venture 
between the state-owned Uzbekistan Telekom (Uztel) and Daewoo to install a 
digital network for land lines. Daewoo is reported to have a 30-year exclusive 
operating contract for the land lines, with ten-year exclusive rights for a mobile 
telephone service and pagers.

It was also reported that PT Bakrie Communication Corporation of Indonesia 
has signed a joint venture for a US$1.1 billion contract to upgrade Uzbekistan’s 
telecommunications system. In the long run, PT Bakrie Communication estimates 
that the contract could be worth US$2.2 bllion. It will initially upgrade 1.7 million 
telephone lines by installing digital exchanges. PT Bakrie Communication’s stake 
will be 49 per cent in the joint venture, with Uztel assuming a 51 per cent stake. 
Another joint venture has reportedly been set up by the Communications Ministry 
(51 per cent stake) with Telecom Italia (41 per cent) and Siemens (8 per cent). The 
joint venture, Udinet, is worth US$480 million and aims to double the number of 
telephone subscribers in Uzbekistan within ten years to 3 million.

In Kazakhstan in 1995, AT&T won an initial US$24 million contract to 
install 40,000 digital lines in Almaty. In May 1996, Deutsche Telekom, the German 
telecommunications company, announced that it was negotiating a 49 per cent 
stake in Kazak Telecom, worth US$577 million, as part of a debt for equity swap. 
In Kyrgyzstan, LM Ericsson Telefon AB has signed a contract worth US$11.7 
million with Kyrgyz Telecom to deliver switching equipment and training services, 
commencing late 1996.11

In Turkmenistan, the Japanese government is to grant a credit of US$85 
million to finance a major Turkmen-Japanese cooperation programme to develop 
Turkmenistan’s telecommunications network. The project, in which Japanese 
specialists will be working with the Turkmentelekom state company, is to be 
implemented over the next three years. The credit is long-term - up to 30 years -, 
thus allowing Turkmenistan to use revenue from the project to repay the loan. This 
project is the second of its kind in Turkmenistan’s telecommunications sector. 
Iranian specialists have been working on the first - the construction of the 
Turkmen sector of the Trans-Asia-European fibre optic line from the Turkmen- 
Uzbek border to the border with the Islamic Republic of Iran.12

11 Unless otherwise stated, information on projects in the telecommunications sector is drawn from the respective EIU 

Country Reports of 1996.

12 "Inside Central Asia ", BBC Monitoring, 2-8 December 1996.
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Together with improvements in telecommunications, the CAEs recently 
intensified efforts to upgrade other segments of infrastructure — roads, railways, 
pipe-lines, airports etc. In addition to private foreign investors, multilateral 
financial institutions such as the World Bank, European Bank for Reconstruction 
and Development, and Asian Development Bank are playing an important role in 
the implementation and financing of these projects. Bilateral ODA is also 
important, with the Japanese Government being a major donor. The upgrading and 
development of infrastructure is essential for overall economic development, for 
the access of the CAEs to the regional and international markets, and for the 
development of tourism. Last but not least, it is also an important precondition for 
the attraction of more sizeable inflows of FDI.C. CONVERSION OF MILITARY PRODUCTION: POTENTIAL CONTRIBUTION OF FOREIGN DIRECT INVESTMENT AND TECHNOLOGY TRANSFER

An issue of vital importance for the CAEs is the potential contribution of 
FDI and technology transfer to the conversion of military production to civilian 
purposes. The first steps in this direction have already been taken. In view of the 
inadequate local capacity to manufacture consumer goods, the enterprises formerly 
producing military equipment naturally looked for the possibility to move into this 
field. For example, in Uzbekistan, since most of the military suppliers were engaged 
in the production of electronic and radio equipment, personal computers, radar and 
acoustic installations, and printed circuits and electrical systems, the easiest 
conversion for many of these enterprises was to begin the production of electric 
and electronic equipment such as electrical household appliances.

It was reported that several defence conversions had been completed, some 
of them with the active participation of foreign investors who brought in both the 
capital and technology (UNIDO, 1996, pp. 118-119). The largest of these were 
Algorhythm Electronics enterprise in Tashkent, through a joint venture with 
Daewoo; Semurg Electronic enterprise in Tashkent, now producing radios and 
televisions for the local market; Zenith Electronics enterprise in Tashkent, through 
a joint venture with Daewoo producing household appliances; Kinap enterprise in 
Samarkand producing household appliances; Mikond and Foton enterprises in 
Tashkent, which formerly manufactured printed and micro-circuits, now producing 
glass and crystal ware.

The UNIDO survey (1994) covers very interesting examples of conversion 
programmes initiated in Kyrgyzstan, in particular in two “special” large state-
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owned enterprises requiring radical restructuring: “Janar” Joint Stock Company, an 
enterprise that previously assembled rocket and general electronic guidance systems 
for military use, and “Dastan”, which assembled Russian-designed torpedoes. The 
findings relating to the implementation of conversion in “Janar” may be briefly 
summarized as follows. The main barrier to conversion was dependence on foreign 
suppliers. All areas of the previous production profile were critically dependent on 
supplies of advanced micro-electronic components from Russian and Ukrainian 
producers. These supplies were no longer available. Therefore, a simple conversion 
from military to civilian application of the computer and electronic instruments 
was not possible. The enterprise had to look for other options and also to search for 
new markets.

Thus the management had to look for those technologies that could build on 
the technical capability of the enterprise and, at the same time, create a sufficiently 
attractive extension of the product mix to meet new civilian market requirements. 
The UNIDO mission observed the following new technological applications in 
“Janar’s” new production lines and a selection of foreign partners who could 
provide such technologies:

(a) Maytag Scientific Company (United States) is cooperating in the 
production and marketing of sterilization equipment. Maytag is responsible for the 
certification and marketing of the equipment in the North American market. There 
are good prospects to expand the market to Latin American countries.

(b) Uzbek Institute for Solar Physics is providing Janar with technology for 
the production of ceramic components in electric dryers.

(c) A joint venture has been established with a Chinese partner 
concentrating mainly on the production of solar batteries.

(d) Advanced negotiations are under way with a Turkish subsidiary of 
Casio to provide technology for the production of cash register equipment.

(e) “Janar” has recently been working on developing a joint venture to 
produce gas meters for the local market and for export. In Kyrgyzstan and other 
countries of the region, there is still a lot of uncontrolled gas usage. A German 
company is a potential partner for a joint venture; a feasibility study is under 
preparation.

(f) Negotiations are under way with Computer World (Saudi Arabia) on
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possible cooperation in the production of solar-powered batteries, solar-powered 
equipment, and meters for electricity and water.

(g) A joint venture has been established with Russian partners; 40 per cent 
of the company’s supplies to the Russian market are implemented through this joint 
venture.

(h) There have been talks and negotiations with Israeli companies on 
cooperation and joint ventures.

(i) Talks have been initiated with Goldstar Co. (Republic of Korea) on 
cooperation in the area of video recorder manufacturing.

The most successful line in the initial stage of conversion was the production 
of solar-powered batteries, which was, in fact, just the continuation of an 
established sideline activity. It might be useful to evaluate, after several years, the 
achievements of this type of conversion strategy, which entails proceeding by small 
steps, by establishing a number of new partnerships and joint ventures and thus 
creating a rather diversified structure of activities within the previously 
homogeneous enterprise.

In the case of the “Dastan” enterprise which used to assemble torpedoes for 
the Soviet Navy, the company started manufacturing camping-type petroleum 
stoves, plastic toys, plastic kitchen utensils and ceramic products, small electric 
motors, and hydro-powered hammers after military production was discontinued. 
However, the main products for civilian use were various types of high-speed 
centrifuges for the separation of blood components and other hospital laboratory 
equipment, which had already been produced in the past as a sideline to military- 
oriented production. However, the "Dastan” enterprise, in spite of conversion- 
oriented efforts, fell into a crisis situation, using only 8 per cent of its previous 
capacity.

In the case of medical equipment manufactured by “Dastan”, it was of a high 
standard and could therefore be marketed abroad, especially in India, Pakistan, and 
China. However, the prospects were less favourable for the other newly introduced 
products. At the time of the UNIDO mission, “Dastan” was investigating the 
possibilities of cooperation with the Korean company, Goldstar, in expanding and 
upgrading the range of small electric motors. In order to use the capacity that 
formerly assembled advanced computer components into electronic guiding 
systems of the torpedoes, the “Dastan” management was investigating the
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possibility of producing tape recorders, televisions, and telephone and video 
recording equipment with the Korean company, Samsung.

Another problem that the “Dastan” management faced was the use of very 
large idle capacity of modern flexible machine tools stations (previously utilized for 
the production of torpedoes shells and other mechanic components) where several 
alternative applications were considered, including: the production of wind- 
powered electric generators for South-East Asian countries; cooperation with the 
Japanese company, Suzuki, in the production of mopeds; and the production of 
mini-tractors with a leading world producer.

From these examples it is clear that for the conversion process of enterprises 
to be a success the international dimension is of vital importance. This involves 
partnerships with foreign investors for the acquisition of the technologies and 
know-how needed for the production of new products; for access to regional and, 
eventually, global markets; and also for finance to cover a portion of the 
conversion costs. In this context, the UNIDO survey has quoted the dismal views 
of management in Kyrgyz enterprises:

The management teams are frustrated to a great extent by the limited support by the 
international community to the conversion process given so far. In the initial phase, after military 
production has been stopped and conversion announced, numerous high profile delegations have 
visited the plants, collected a lot of information about the production, and disappeared with the 
promise of a follow up. So far nothing has happened and these enterprises feel abandoned by 
the international community (UNIDO, 1994, p. 89).

As already mentioned, the CAE exports of technology embodied in 
machinery and equipment suffered from the collapse of the former Soviet Union 
market to which they were almost exclusively directed. To redirect these exports to 
new regional and global markets is an almost impossible task. However, there are 
some indications that certain possibilities do exist. It was reported that several 
orders for oil equipment manufactured in Azerbaijan have been placed by Western 
firms. An instance is British Petroleum’s agreement with the Ministry of Oil and 
Gas to buy steel platforms manufactured in Baku for use in the North Sea 
(UNIDO, 1996, p. 64).

It is also encouraging that some of the CAE-based companies started to offer 
technologies through the Asian and Pacific Centre for Transfer of Technology 
(APCTT). For example, among the technologies offered by Kazakhstan there were
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small-scale water desalination plants using innovative electrodialysis technology 
and units for wastewater treatment in the dairy industry using an innovative 
electrochemical process (APCTT, 1995, pp.49-50). Apparently, the technologies for 
wastewater treatment offered by Kazak companies are competitive, since 
agreements were signed in 1996 on deliveries of hospital wastewater treatment 
technology to Indonesia and wastewater treatment technology for oil factories to 
the Philippines (APCTT, 1996, p.47).D. TRANSFER OF TECHNOLOGY AND COOPERATION AT THE ENTERPRISE LEVEL WITH TRADITIONAL PARTNERS

The focus in this section on the transfer of technology was naturally on the 
issue of technology flows between the CAEs and their new partners, developed 
and developing market economies. However, before concluding, it is worthwhile to 
note that, for the economic recovery of the CAEs and a rational use of the existing 
capacity, especially the industrial capacity, it is essential to revitalize the 
cooperation in R and D and transfer of technology areas with their traditional 
partners in the CIS and in particular in the Russian Federation. For instance, in the 
aviation industry this is a matter of sheer survival. In this connection, it is 
encouraging to note that the Chkalov Aviation Company in Tashkent, Uzbekistan, 
one of the largest enterprises of its kind in the former Soviet Union, succeeded in 
re-establishing working contacts (including supplies of components) with partners 
in the Russian Federation and Ukraine and, on the basis of an in-house R and D 
effort, introduced the production of the improved version (flight range extended by 
1000 kilometres) of the large capacity IL-76 cargo aircraft.” In Kyrgyzstan, a 
Krgyz-Russian joint venture was set up to produce the Tupolcv-34 light aircraft 
and TU-54 crop-spraying aircraft, with an investment of US$40 million covered by 
Russian export credits (EIU, 1996, p. 16).

The restoration, and eventual expansion, of transfer of technology deals of 
CAE-based companies with partners in the former Soviet Union proceed, of 
course, in the fast changing environment. They thus acquire the features of 
relationships between private or semi-private agents in market transactions and/or 
investors in investment deals. Quite often the two-partner relationships arc 
extended to include third parties to cover the international market. Thus, in the 
case of Tashkent Chkalov Aviation Company the use of Canadian Pratt &

13 Dyelovoy Mir (In Russian), Moscow, 6 July 1995.



188 Promotion of technology flows of the Central Asian Republics

Whittney engines for the IL-76 aircrafts were considered. This would open the 
possibility of access to international markets in view of the stricter emission and 
noise control criteria prevailing in those markets.
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XVI. MEASURES TO SAVE AND ENHANCE SCIENCE AND TECHNOLOGY 
POTENTIAL AND TO PROMOTE TECHNOLOGY TRANSFER

OF THE CENTRAL ASIAN REPUBLICS

This chapter docs not aim at providing a comprehensive set of detailed 
policy recommendations; that would be too ambitious. The aim is much more 
modest: to point out certain elements in the policy measures already pursued that 
arc vital for the preservation and/or enhancement of the efficiency of the existing 
S and T potential of the CAEs. At the same time, some suggestions are offered 
concerning possible shifts in the orientation of S and T policies and efforts in the 
field of international cooperation to promote technology transfer, including on the 
regional level.A. NEED TO INTEGRATE SCIENCE AND TECHNOLOGY POLICY WITH MACROECONOMIC AND INDUSTRIAL POLICIES

An issue that vitally affects the prospects for economic development of the 
CAEs is the preservation of the existing S and 'I' potential and its transformation to 
efficiently serve the needs of the emerging market economy system. In view of the 
recent upturn in economic activity, it seems that most of the CAEs have overcome 
the nadir of protracted recession, and achieved certain success in bringing inflation 
and budgetary deficits down to manageable levels.14 While not underestimating the 
importance of continuing to pursue stabilization objectives, the time has come to 
shift priority within the policy mix towards measures stimulating growth and 
especially investment. It is highly desirable that the CAE governments implement 
policy measures to secure adequate levels of S and '1' expenditures which, of 
course, largely serve longer-term objectives.

A very important structural aspect is implied here. In the shift to growth- 
oriented policy, the stimulation of recovery and investment has to be selective. In 

14 Preliminary figures from the Economic Survey of Europe. 1996 1997 (Economic Commission for Eumpe) indicate that 
1996 was the first year that four of the CAEs achieved positive GDP growth rates: Azerbaijan I per cent. Kazakhstan 0. S per 

cent. Kyrgyzstan 6 per cent, and Uzbekistan 2 per cent. In these four countries, inflation in 1996 was brought down, in terms 

of annual average consumer prices, to 19.8 per cent in Azerbaijan, 391 per cent in Kazakhstan, 30.3 per cent in Kyrgyzstan, 

and 50 per cent tn Uzbekistan. This Is far below the hyperinflation rates of 1680 per cent In 1994 In Kazakhstan and 1550 per 

cent In 1994 In Uzbekistan.
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other words, though the CAE governments cannot provide across-the-board 
stimulation, they should develop consistent industrial (structural) policies, focusing 
on viable enterprises and promising lines of economic activity. This is by no means 
an easy task, but the experience of the Asian NIEs proves that it is feasible to 
formulate and implement such a “market friendly” industrial policy through 
dialogue and cooperation with the private sector. The NIEs also succeeded, to a 
great degree, in coordinating industrial policies with S and T policies — and this is 
exactly the task that the CAEs are facing at this crucial juncture of initiating 
profound structural changes in their economies. Therefore, it might be useful to 
provide policy makers, company managers, and R and D specialists in the CAEs 
with exposure to the experience of the NIEs and, eventually, of Japan in its earlier 
phases of development. This would also provide valuable know-how on the 
combination of the imports of advanced technology, its adaptation, and efficient 
use with the development of endogenous R and D capabilities tightly linked to the 
needs of newly developed industries.B. FOREIGN INVESTMENT POLICIES

Policy measures to liberalize the entry for foreign investors and increase the 
inflow of FDI represent an important component in efforts to enhance the 
investment-related transfer of technology. The Central Asian republics joined the 
other transition countries in adopting foreign investment legislation to attract FDI. 
In general, their foreign investment laws provide special incentives to foreign 
investors in terms of tax holidays, reduction in profit tax, import duties concessions 
etc. This is in contrast to the so-called “even field” approach which has been, to an 
increasing degree, adopted by some European transition economies (Hungary, 
Czech and Slovak Republics, Poland, Slovenia etc.) where equal treatment is given 
to foreign and domestic investors. The CAEs thus adopt a more “friendly” 
approach to FDI in this respect. In Kazakhstan and Kyrgyzstan five-year tax 
holidays and in Uzbekistan two to three year (depending on the sector) tax holidays 
are offered to all enterprises in which the foreign investment share exceeds 30 per 
cent of the statutory capital.15 However, as far as approval procedures for foreign 
investment are concerned, the CAEs seem to adopt a stricter approach than some 
of the other transition economies. Foreign investors are not required to have their

15 Some authors point out the danger of competition among the host countries in providing more incentives to foreign 

investors, with “perhaps the most destructive aspect of such rivalry being the tendency to compete by giving tax exemptions 

to subsidiaries of multinationals, including primarily income taxes... " (ESCAP, 1994a, p. 41.)
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investment projects specially approved by a government agency in, for example, 
Hungary, Bulgaria, and the Czech Republic and, with a few exceptions, in Poland 
and Slovakia. In all these countries, official approval is automatically sanctioned. 
On the other hand, in the CAEs, where foreign investment is a relatively new 
phenomenon, approval by various governmental agencies, sometimes by the 
government itself, is a prerequisite. This is quite understandable in view of the 
keen interest evinced by foreign investors in the exploitation of the natural 
resources (oil, gas, gold, and other precious metals) which are, of course, 
considered to be the main national treasure.

However, the trend in foreign investment legislation in the CAEs is generally 
towards greater liberalization and simplification of the rules and regulations. This 
does not mean that setbacks do not occur. When the basic laws are subject to 
revisions and/or additions through a multitude of legislative procedures (laws 
adopted by parliaments, regulations issued by ministries and other governmental 
agencies, decrees issued by the presidents etc.), the situation for potential foreign 
investors sometimes becomes rather difficult to fully understand.

Many transition countries sought to solve these problems by establishing 
special agencies to facilitate and promote FDI. These agencies are expected to help 
potential foreign investors to obtain all the required information in one place, to 
overcome the eventual lack of transparency in existing rules and regulations, and to 
reduce the frustrations of dealing with frequent modifications and complex 
administrative processes. Among the CAEs, such foreign investment agencies have 
already been established in Kazakhstan and Kyrgyzstan.

From the point of view of promoting investment-related technology transfer, 
it is important for all the Central Asian republics to allow duty-free imports of 
machinery and equipment to FDI enterprises. This, together with the improved 
guarantees provided to foreign investors against the risk of expropriation, and 
covering free repatriation of capital and transfer of profits, should provide a 
reliable framework for the stimulation of FDI and technology inflows.

It is worth noting that Kazakhstan introduced, in 1994, a large-scale 
programme of management contracts, which is aimed at attracting foreign partners 
to restructure, modernize, and develop the struggling, and often indebted, state- 
owned industrial enterprises. Under a management contract of 10-20 years duration 
the foreign partners receive a share in the profits of a managed enterprise as well as 
the guarantee to have the first option to bid for the enterprise at the time of
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privatization. The management contracts that have been concluded relate to some 
of the largest companies in the metallurgy sector, and preliminary evaluations point 
to positive results in terms of introducing modern environment saving 
technologies, increasing operational efficiency, and improving the overall 
functioning of the enterprises, including solving the problem of indebtedness.

However, it should not be forgotten that the FDI flows are determined, to a 
great extent, by a much broader set of factors and considerations than just the 
foreign investment laws and regulations. Among these, political and 
macroeconomic stability are of major importance. The Central Asian republics, 
with the possible exception of Tajikistan, have succeeded in achieving and 
maintaining a degree of political stability satisfactory for attracting increased flows 
of FDI. Certain progress has recently been recorded in the recovery of the real 
economy, in putting inflation under control, and also in stabilizing the exchange 
rates of national currencies, especially in Azerbaijan, Kazakhstan, Kyrgyzstan, and 
Uzbekistan.

In general, it may be concluded that to increase FDI flows and technology 
transfer, the CAEs should further improve overall political and macroeconomic 
stability; ease the access to FDI by setting up “one stop” agencies for foreign 
investors; improve infrastructure, particularly telecommunications; and, last but not 
least, keep the Central Asian economic space “open” so that foreign investors 
investing in any of the CAEs could have free access to the whole of Central Asia 
for the products of their affiliates. This is an important condition for attracting FDI 
into the manufacturing industry which has been lagging behind.C. INTERNATIONAL ASSISTANCE TO THE SCIENCE AND TECHNOLOGY AND EDUCATIONAL SECTORS

The crisis that engulfed the S and T sector in the early 1990s in practically 
the whole of the former Soviet Union and also in the Central and East European 
transition countries caused international organizations and OECD member 
countries to develop both multilateral and bilateral assistance and cooperation 
programmes to mitigate the most adverse effects. The efforts were, of course, 
shaped also by the concern of Western countries about the possible negative effects 
of the massive exodus of R and D personnel. On the one hand, there was the fear 
of an uncontrollable proliferation of nuclear and other military technologies and 
the possibility of their appearance in “hot spots” of the planet and in the hands of 
international terrorists. On the other hand, mass immigration of R and D personnel
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to Western countries would have put a heavy burden on budgetary resources and 
increased social tensions under conditions of prevailing high unemployment.

However, the main thrust of the programmes was to prevent the complete 
disintegration of R and D institutions, to provide financial support for R and D 
activities of common interest, and to engage increasing numbers of R and D 
personnel in joint research projects. In this context, it may be of interest to quote 
from the statement of Mr. Augustino Ford (Director of UNIDO International 
Centre for Science and High Technologies) during his visit to Moscow at the end of 
1992: Russia is going through hard times, and Europe came to lend it a helping hand. But no 
matter how important it is today to send grain, foodstuffs, and medicines to Russia, this aid is 
of a this-minute nature, whereas assisting Russia in research, development of new technologies, 
and restructuring of its industry is consistent with the long-term interests of both Russia and 
Europe. For this reason, the West should give top priority to aiding Russian science 
(Simanovsky and others, 1996, pp. 142-143).

It is beyond the scope of this study to provide a comprehensive survey of the 
programmes through which assistance has been extended to the S and '1' sector in 
transition economies. The attempt here is to provide only an illustrative review of 
the CAE participation in these programmes. Before doing so, it would be pertinent 
to emphasize that the aforementioned statement of Mr Ford on the importance of 
Western aid to the survival of Russian science may be of even greater relevance 
when applied for science in the CAEs. In view of the double shock of drastic 
reductions in national S and T budgetary expenditures and the complete 
discontinuation of flows from the central Soviet funding, many R and D 
institutions in the CAEs were in a much worse situation than those in the Russian 
Federation. Without access to international assistance many R and D institutions 
could not survive.

Since gaining independence the CAEs have lost no time in building up active 
participation within the whole family of the United Nations institutions which 
provide technical assistance to the S and T sector. These include the United 
Nations Educational, Scientific and Cultural Organization (UNESCO), UNIDO, 
the United Nations Environmental Programme (UNEP), ECE, and ESCAP. After 
joining the International Monetary Fund (IMF), the International Bank for 
Reconstruction and Development (IBRD), the European Bank for Reconstruction 
and Development (EBRD), and the Asian Development Bank (ADB), most of the 
CAEs gained access to the technical assistance provided by these institutions. Of 
direct relevance to S and T activities has been the increasing participation of the
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CAEs in the European Union Technical Assistance programme for CIS countries 
(TACIS) for the former Soviet Union (the equivalent of the PHARE programme 
for the Central and East European transition countries) and also in the activities of 
the International Association for Cooperation with Scientists of the CIS. The latter 
institution, which was founded by European Union member countries and the 
Commission of European Communities in 1992, focuses on joint research work 
and international exchange of scientists and specialists. More recently, NATO 
support in the R and D field also became available to the CAEs. For example, it 
has been reported that research work in physics has been re-established in 
Kyrgyzstan through NATO support (Glenday, 1996, p.8), and in Uzbekistan 
NATO supported several programmes, including those related to the Aral Sea 
problem.

The major role in technical assistance from the non-governmental 
organizations is played by the George Soros Foundation. G. Soros provided a grant 
of US$100 million to support the basic sciences and educational institutions in the 
former Soviet Union. Permanent offices of G. Soros Foundation were opened in 
Almaty, Kazakhstan and Bishkek, Kyrgyzstan. G. Soros Foundation provides grants 
for individual researchers and institutions, facilitates access to scientific literature 
and journals, provides scholarships, and finances the participation of CIS scientists 
in international conferences etc. In Kyrgyzstan, the Soros Foundation major 
programme in the educational area has been the “Transformation of the 
Humanities Programme” which provided in 1994 over 300 grants for the writing of 
textbooks and teaching materials. This was a part of the broader programme to re
train scholars and teachers in the social sciences field. In Kazakhstan, the Soros 
Foundation has founded the International Institute for Market Economics to 
provide training for public servants and entrepreneurs dealing with privatization in 
the country (UNDP, 1995, p.61).

In a broader context, the assistance extended to educational programmes and 
facilities that hone managerial, marketing, and other skills needed in a market 
economy is an important segment of the agenda to enhance capabilities for the 
evaluation and adoption of foreign technologies as well as integration of R and D 
activities into strategic management at the firm level. For example, the Kazakhstan 
Institute of Management, Economics and Strategic Research (KIMEP) was 
established in 1992 to offer university level educational programmes drawing on 
European and American models. KIMEP is sponsored by TACIS of the European
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Union, the British Know-how Fund, USAID, and multilateral donors.16 The Soros 
Foundation closely cooperates with KIMEP and provides scholarships and other 
forms of assistance to students. Similar educational institutions have been set up 
with foreign assistance in Kyrgyzstan, Uzbekistan, and other CAEs.

It is encouraging to note that the CAEs have started developing bilateral 
cooperation in the S and T sector with new partners within the ESCAP region. For 
example, an Uzbek-Indian centre for promoting cooperation in science and 
technology began work in 1995. Funding for activities is provided on a parity basis: 
50 per cent by the Uzbek side and 50 per cent by the Indian side. Priorities have 
been set for mutually beneficial joint research, which commenced in 1995 in three 
areas (automation of production processes, biological methods of crop protection, 
use of lasers in medicine); and the organizations and enterprises that arc expected 
to use the results of the work have been identified. The minimum funding for 
activities in 1996 was set at US$75,000 (Uzbekistan, 1996, p. 8).

There may be considerable potential for the development of regional 
cooperation in S and T fields between the CAEs and Asian developing market 
economics, in particular the NIEs. It would be worthwhile to promote similar 
arrangements as those prevailing between, for example, the Russian Federation and 
the Republic of Korea. The Republic of Korea, where several Korean-Russian 
laboratories arc in operation, offers employment contracts to Russian scientists and 
engineers. Such matters are handled by government research centres, such as the 
Korean Institute for Science and Technology (KIST) and by private corporations 
(Daewoo, Samsung etc.). KIST, which runs a Korean-Russian centre, signed a 
cooperation agreement with the Russian Academy of Sciences for a period of five 
years under which 74 joint projects were approved. The Republic of Korea is 
interested in Russian basic research, conversion of military production to civilian 
purposes, and new technologies and software. Specialists in these fields arc invited 
to work in Korean research institutions (Simanovsky and others, 1996, p. 140).

The CAEs could make similar arrangements with the Republic of Korea and 
other Asian NIEs to utilize the services of temporarily idle S and T personnel with 
the prospect of returning to their home countries after a limited contract period. It 
has been observed that the Asian countries prefer to invite such personnel on a 
contract basis rather than encourage immigration.

16 For more details see UNDP, Kazakhstan Human Development Report 1995, p. 61.
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The critical situation in the S and T sector of the CAEs and the transfer of 

technology needed for the continuing functioning and/or development of certain 
industries requires policy measures geared to renewing cooperative links with 
“traditional” partners within the CIS, in particular with the Russian Federation.

Starting at the most general level of higher education facilities, which are 
essential for creating technological capabilities, academician L. Abalkin is probably 
right in saying:

...it is difficult to imagine the possibility of obtaining now, in the Central Asian 
republics, education of the European or world standard at local institutions in national or 
English languages. To try to obtain first class contemporary education in the engineering, 
technical, chemical, biological and agricultural universities without the knowledge of the Russian 
language and without reliance on contacts with the best educational institutions of the Russian 
Eederation has no perspective and goes against the national interests of the CAEs. And to 
create such centres and universities takes decades...(Shmelev, 1996). It should be noted, in 
this connection, that academician Abalkin does not mention educational 
institutions in the area of economics and especially management and marketing. In 
fact, a number of these have already been established in several CAEs focusing on 
teaching the managerial and marketing skills needed in a market economy and 
using, to an increasing degree, English as a means of instruction. Nevertheless, it is 
obvious that, in higher education and science (especially natural and technical) the 
CAEs have a vital interest in renewing and maintaining the traditional links with 
partners within the CIS. However, the interest is also on the other side: there are 
many R and D capacities located in the CAEs which served the needs of the whole 
of the former Soviet Union, including the Russian Federation. In this connection, it 
is pertinent to quote the opinion of the Russian Deputy Minister of Science and 
Technical Policy, A.G. Fonotov, on the importance of cooperation within the CIS in 
the S and T fields:

Honestly speaking, without our former republics, it will be very bard for us to live: we 
will have to create everything from scratch. I am not talking at all about space research. In order 
to build a new Baykonur, we need to put the entire country on a starvation diet ...(JPRS 
Report, 1994, p.4).

It should be noted that, over the last few years, a number of steps have been
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taken at both the multilateral and bilateral levels to maintain and/or renew 
cooperation in S and T fields among the CIS member countries. At the overall CIS 
level, the inter-state Scientific and Technical Council was established in 1993 
which, according to reports from Kyrgyzstan, resulted in increased cooperation 
with the Russian Federation, Belarus, and some of the other Central Asian 
republics (Glenday, 1996, p.8).

Of direct relevance to the CAEs are the subregional or bilateral 
arrangements. For example, an Uzbek-Kazak-Kyrgyz international centre, the 
“Turkistan” centre, has been set up to promote cooperation in science and 
technology. The main tasks of this centre are: to pool the efforts of the CAE 
scientists to create the conditions for manufacturing competitive science-intensive 
products; to promote joint research in priority and mutually beneficial areas of 
science and advanced technology; to set up joint enterprises introducing advanced 
technologies for the manufacture of science-intensive products; and to obtain 
credits from the Central Asian Bank for Cooperation and other sources to 
accomplish the centre’s objectives (Uzbekistan, 1996, p.8).

With regard to bilateral arrangements, Kazakhstan has a whole set of direct 
agreements with the Russian Federation which, in addition to benefits from R and 
D cooperative activities, will result in considerable financial income. For example, 
the leasing out of the Baikonur space centre for 20 years will result in an annual 
income of US$115 million for Kazakhstan. Kyrgyzstan also gives high priority to 
maintaining active cooperation with the Russian Federation in education and 
science. In 1992 a new university — the Kyrgyz-Russian (Slavic) University - was 
established as a special initiative of the presidents of the Russian Federation and 
Kyrgyzstan. It operates under the joint authority of both countries, and its 
graduates will receive diplomas which are valid in both the Russian Federation and 
Kyrgyzstan. Another interesting example of bilateral cooperation is the continued 
operation in Kyrgyzstan of the scientific station of the jointly operated Institute of 
High Temperatures in Moscow. As the result of a special agreement, this research 
institution remains under the jurisdiction of, and is completely financed by, the 
Russian Academy of Sciences. Only two of its 270 employees arc Russian citizens 
(Glenday, 1996, p. 21).

To conclude the listing of examples of bilateral CAE cooperation within the 
CIS, especially with the Russian Federation, it is relevant to refer to the agreement 
reached by the State Committee for Science and Technology of Uzbekistan, the 
Ministry of Atomic Energy and the Ministry of Science and Technology Policy of
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the Russian Federation, and the Kyzylkumredmetzoloto Concern to set up an 
Uzbek-Russian international high technology centre. The centre’s main tasks are: to 
coordinate the efforts of scientists and specialists in addressing the current 
problems in the field of high technology of interest to both States; and to 
formulate and promote joint R and D projects in priority areas of science and 
advanced technology (Uzbekistan, 1996, p. 69).
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