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Executive Summary

Singapore, Malaysia, and Indonesia rank at the top of the Third
World in post-colonial development. After two decades of growth rates
double those of the United States, they are moving towards a high tech
mode and are incorporating computer-commmication usage as a leading
element in development policy.

-- Like other Third World nations that are promoting high tech,
Singapore, Malaysia, and Indonesia regard government intervention as
essential for success. The crux of the "information technology
strategy" is reliance on "industrialization coordination" of the flow
and use of technology. Some Third World strategies are autarkic in
intent as well as in effect; the Southeast Asian versions are
internationally oriented in principle -- though they sometimes stray in
practice:

(1) primary emphasis is on applications of computer-communications;

(2) the principel objectives are to strengthen international

competitiveness or accentuate perceived comparative advantages;

(3) commercially proven technologies that are readily exploitable

are preferred for industrial and commercial applications:

{4} implementation is primarily private sector and foreign

investment;

(5) subsidies are usually limited to training and education,

rasearch and development, and telecommunication infrastructure.

-- Singapore is the moat advanced technologically and has the most
tightly structured planning system. High tech strategy iz formulated

and followed up centrally, with an acute sensitivity to what is

workable,
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~— Beaic decisions a decade ago have led to a world class
telecommunication system that reinforces other economic strengths,
especially in finance and trade. Singapore's financial center is a
product of the strategy, -the consequence of a managed fusion of
financlal and telecommunication techneologles and ¢f the managed advance
to progressively more sophisticated levela. Similar technological
convergences have been successfully promoted in engineering and tool
design, shipbuilding, printing and publishing, wood and paper producta,
microelectronics, and medical equipment. Singapore is currently aiming
to establish itself as the software center of the region and is erecting
the research and training structure for that purpose, intending to
repeat their sucecess in financial services.

-- Regulatory problems are arising, however, in dealing with
guccessful technological convergences. Revisiona in financial
regulations over the pa=zt two years have created a turbulent atmoaphere
in Singapore's international finance community. This may be troublesome
for future technology transfers.

-— Malaysia is larger than Singapore, more diffused
demographically, and more diverse politically. This neceasitates
different organizing principles and different priorities in economic
planning. Thus, development administration is less intensive and more
loogely structured, and a large part of the telecommunication budget is
spent on rural areas and small towns, less on business needs.

-— Progress in computerizing iIndustry and commerce and in
computer-commmaication applications is proceeding steadily. Major usage
ig found in banking, insurance, estate management, oil drilling,

electronics, wood and paper products, transportation, eleciric power,
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and government agencies. The microcomputer has led to greater busineas
usage and internal networking. Upgrading of telecommunications and
packet awitching in the next 2-3 years is expected to stimulate
corporate and intercity networking.

-~ Political indecision on eritical economic issues may have held
back a more active strategy. Malaysia is considering major shifts,
promoting heavy industry production, deregulation of some sectors, and
sale of public enterprisea. The pace and direction of high tech will be
influenced by this debate.

-- Indonesia is the largeat and most populous of the three
countries, with ambitions to match its asize. But, its policies
necessarily pursue distant goals, for coﬁputer-communication usage is
still on a limited scale.

-— The foundation for nationwide telecommunications has been
broadened by the PALAPA satellite system. New terrestrial support
planned in the next five years should ease computer-communication
applications and pave the way for a unified marketing system needed for
industrialization. A major national program for research and technology
anawers a second policy imperative. It provides for training and
technology appraisals for short term industrial needs, and for the long
term scientific and professional requirements of a high tech economy.

-— These programs lay a technological base for Indonesian policy.
Two key political hurdles remain; reforming an array of economic
controls that thwart efficient management; and providing jobs for a
growing urban work force. These are formidable issues that have neither
quick nor easy solutions. The persistent efforts of recent years,

however, have shown that progress is possible, suggesting that
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Indonesia's step-by-step policy for a knowledge based economy 1s

feasible.

—-= The international implications ¢f Third World movement into high

tech are of great importance because of the shift in economiczpower that
might ensue. While apeculation on thia prospect is premature for a
Third World economic strategy still in its formative years, it is
essential to conalder how trade and investment are affected by what is

happening now in these Southeast Asian nationas, particularly (1) the

large expansion factor in their trade and foreign investment, and (2)
the rising technological component of their imports and capital growth.

-~ Japan, with a 20% share of a $59 billion market compared to U.S.
12%, is the leading external force in the area. U.S. companies are
advantageously placed for an increasingly high tech market. The
competition hinges on many factors, the most important of which is
recognition by corporations and government of the new economic forces
operating in these countriea. Of particular relevance are:

(1) satisfying requirements for technologically converged

equipment, services, integrated industrial systems, and appropriate

managerial guidance;

{2) adapting to changing regulatory cultures brought about by

technological convergence, rapid growth, and advancing

technologles;

{3) searching for acceptable international standards for

computer-communication goods and services, and answers to other

international regulatory issues;

(4) maintaining open markets for manufactured exports of these

countries.




-- A new perspective of international interdependence may be called for.
The advanced nations whose government and businessmen grasp the new

perspective and adapt it to trade and technology relaticns will be best
positioned to prosper from the economic strengths that are developing in

Southeast Asia.
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Preface

This study examines the development and commercial use of
information technology in three countries in the Third World. Several
developing countries are making significant advances in computer-
communications by linking their production and use to industrialization.
What are they doing to accelerate information technology advancement?
What impact will it have on their overall development? How will this
affect international trade and investment? These are the questions for
thig study of Singapore, Malaysia and Indonesia.

In the research for this project a large number of officials,
businessmen, and educators in Singapore, Malaysia, and Indcnesia were
interviewed and many others were contacted for information,
documentation, ideas, and opinions. Deep appreciation is expressed for
the invaluable help and guidance received from the men and women whose
names and affiliations are listed in Appendix A.¥ These persons,
however, are not responsible for nor necessarily in agreement with the
views expressed herein, nor should they be held accountable for any

errorsg of fact or interpretation.

* A summary of some of the interviews may be found in an earlier Program
publication. See Morris H. Crawford, Data Commmications and
Industrial Policy in Southeast Asia, A Summary of Interviews with Nine
Government and Industry leaders in Malaysaia, Singapore, and Indonesia,
Program on Information Resources Policy, Cambridge, Massachusetts,
Auguat, 1983,
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Introduction

Information Technology and Industrialization Policy in the Third World

Several Third World nations are making impreasive progress in the
production and employment of computers and commmication goods and
servicea. Their achievements are not the result of good fortune or
accident. What they are doing is the consequence of industrialization
policies in which information technologies rave a key activating role.
Three distinctive policy patterns have been followed.

Brazil and India are producing a limited range of products and
servicea for domestic markets that are protected by infant induatry
regulations. Korea, Taiwan, and Hong Kong are focussing on
internationally competitive production and export of microelectronic
goods and services. In Singapore, Malaysia and Indonesia, policy is
oriented toward applications of products and services that improve
international competitiveness in both domestic and foreign markets.

The achievements of these nations represent a breakthrough for the
Third World. By using information technologieas as a means to
industrialization ends, these countries are advancing national
development at the same time that they are energizing technological
capacity. They have initiated a Third World industrialization atrategy
that is of great importance for themselves and for others. The
consequence. of the information technelogy atrategy could be momentous:
for the nations adopting it, if they can sustain it; for other
developing countries, if they can apply it in their circumstances; and

for the advanced nations, if they can cope with the new competition.
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This case study of Singapore, Malaysia, and Indonesia addresses
thesa questions. It is an analysis of industrialization poliey in
national environments where the use and production of computers and
commmications are key elements in an stylized strategy. Part I is an
analysis of the historical evelution of industrial advance in each of
the three countriea. It looks at the economic foundations on which each
nation is employing information technology and shows how this is related
to industrialization planning. Part II is an examination of the policy
framework for an information technology strategy, and a description of
the theoretical structure of the strategy as it is employed in Southeast
Asla. Part ITI is an assessment of the impact of the information
technology strategy for the U.S. and other countries, especially as it
relates to the competition between the U,S. and Japanese firms for

markets and investment outlets.
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PART I

Information Technology and Industrial Development in Southeast Asia

A dynamic economic life is a latter day experience for Southeast
Asia. Forty years ago Indonesia was a Dutch colony, and Malaysia and
Singapore were territorial outpests of the British Empire. Today,
income and production levels are 300 to 600 percent higher, and all
three nations are active parts of an East Asia complex that is widely
regarded as the world's most promising center of growth.

Each nation attained independence with a politically divided
populace. This was unsettling for Malaysia and Singapore, but
devastating for Indonesia., The firat years of independence for
Indonesia have been accurately called "twenty yvears of failure."1 This
was not corrected until 1965 when a bloody uprising led by the Communist
Party of Indonesia was suppressed and a "New Order" took form under
General Suharto and slowly built up the political environment needed for
economic progreas. Communist insurgency and racial tensions in the
Federation of Malaya menaced stability for a decade or longer, impeding
but not halting economic development. By 1965 the insurgency had been
overcome and racial tensions had been considerably eased by splitting
the Federation inteo two separate nations of Malaysia and Singapore.2

1. The New Growth Centers

The mid-1960s were a threshold for these Southeast Asian countries,
the beginning of an era of domestic stability and steady economic
advancement. Popular governments were clearly in command in Malayaia

and Singapore, and Indonesia's Presidential Election in 1968 legtimized

Acting President Suharto's three year regime. In 1957 the three
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governments entered a joint declaration with Thailand and the
Philippines, eatablishing the Association of Southeast Asian Nations
(ﬁSEAN).3 ASEAN reopened vital links for reglonal communications,
tranaport, trade, and financial transactions. The pact also provided
political sanction for practical cooperation and coordination of many
common economic interests and a forum for discussing economic
differences. 1t ended Indonesia's economic 1solation from its closest
neighbors, to the great benefit of all three nations. The enéuing years
have offered a composed environment in which the resources of Singapore,
Malaysia and Indonesia could be concentrated on the pressing problems of
economic development.

All three nations benefitted from the rise in oil prices in the
1970'as, Indcnesla and Malaysia as producers and exporters, and Singapore
even more a3 a middleman and supplier of drilling and refining services.
The results can be seen in the high growth rates of the 1960's and
1970'3.4 Indonesian improvement was the most spectacular, with growth
averaging 7.6 percent a year in the 1970's compared to 3.9 percent in
the previous decade. Both Malaysia and Singapore had been experiencing
rising growth throughout the 1360'as. Higher rates of 7.8 percent per
annum for Malayaia and 8.5 percent for Singapore in the 1970's extended
already impressive rates of advance.

All three countries have had economic growth substantially above
other. parts of the world. While the U.S. and other members of OECD have
been slowing down, Indonesia, Malayaia, and Singapore have been moving
ahead at a brisk pace, recently at rates comparable to the more

publicized East Asians in Korea, Taiwan, and Hong Kong.




Figure 1

Growth of Real Gross Domestic Product
of
Singapore, Malaysia, and Indonesia

Average Annual Rate of Growth
196070 1970-80
Indonesia 3.9 7.6
Malaysia 6.5 7.8
Singapore 8.8 8.5
Other Countries
U.S. 4.3 3.0
Other OECD 5.2 3.2
Other East Asia:
Korea 8.6 9.5
Taiwan 6.7 7.2
Hong Kong 10,7 9.3
Japan 10.9 5.0

Source: The World Bank, World Development Report, 1982.
Washington D.C,, 1983. Data on Talwan are from Edward K.Y. Chen,
Hypergrowth in Asian Economies, Holmes and Taylor, New York, 1979,
and Taiwan Statistical Data Book, Executive Yuan Council for
Economic Planning and Development, Taipei, 1980.

External loans and grants and foreign investment have been very
important in the growth performance of these countries. Such external
assistance has been especlally valuable in infrastructural and
agricultural development in Malaysia and Indonesia, perhaps vitally so
for the latter. Foreign investment has been increasingly important in
bringing new industries into all three. In Singapore, the volume of

foreign investment has been extremely high for several years.
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The decisive factors in high growth performance, however, have come
from the inside, High domestic savings, large domestic capital
investment, and strong export performance have been the critical
ingredients. The high growth rates would not have been possible without
these internal accomplishments.

Figure 2

Sources of Economic Growth

Manufactured Goods
Domestic Savings External Capital Export Growth Export Growbth
(% of 1980 GDP) (¢ 1980 GDP) {1968-1980) {Annual Rate of
Increase 1970-1980)
Indonesia 30% 4% 1251% 241
Malaysia 30 5 1311 21
Singapore 32 16 1524 27

Sourcesa: a. Statistical Yearbook for Asia and the Pacific, 1978,
United Nations Economic Commission for Asia and the Pacific,
Bangkok, 1978. World Development Report, 1982. World Bank,
Washington D.C., 1983.
b. World Development Report, 1982, op. cit.
c. Parvez Hassan, Growth and Structural Development in East
Asia, World Bank, op. cit.

The data in Figure 2 show the very high levels of savings that have
been characteristic of Southeast Asia for the past two decades. Rates
of domestic savings of 30-32 percent a year may be compared with U.S.
savings of 17 percent of GDP in 1980, and the average rate for all
industrialized countries of 22 percent. High domestic savings levels
have been achieved through high public savings. They have been of
crucial importance for capital formation in all threg countries,
enabling capital stocks to grow much more rapidly thén domestic
production. Indonesia's new investments have expanded twice as fast as

production, permitting the country to raise annual investments ten fold

in a single decade.
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The second domestic source of economic growth--expansion of
exports--is also shown in Table 2. In all three countries exports have
grown faster than domestic production. Substantial amounts of the
foreign exchange that is vital for development have been provided from
the resources of these nations themselves.

The rapid pace of activity has led inevitably to significant
structural changes. TIn twenty years, production in Indonesia tripled,
in Malayaia it quadrupled, and in Singapore it quintupled. The results
may be seen in Figure 3, which shows the shift between 1960 and 1980
away from agriculture, services, and primary production toward
induatrial production.

Figure 3

Structural Compoasition of Groas Domegtic Product

19601980

Percent of Gross Domestic Product
Singapore Indonesia Malaysia
1960 | 1980 1960 | 1980 1960 | 1980
Agriculture ug 1% 54% 26% 37% 24
Industry® 18 37 14 y2 18 37
{(Manufacturing) 12 28 8 9 9 23
Services 78 62 32 32 45 39

*Tneludes extractive industries.

Source:

World Development Report, 1982, op. cit., p. 114.

These data indicate a relative increase in Singapore's modern

manufacturing sector from 12 percent of GNP in 1960 to 28 percent in

1980,

In Malaysia the shift was similar, from 9 percent in 1960 to 23




percent in 1980, with dependence on agriculture correspondingly
declining. The structural shift in Indonesia has been more modest, with
manufacturea rising from 8 percent in 1960 to 9 percent in 1980,
according to World Bank figurea. Indonesia has significantly diminished
its dependence on agriculture asa a source of income deapite a steadily
rising agricultural output of nearly 4 percent a year.

An inevitable consequence of the structural changes in the three
countrieas has been growing international interdependence. Each country
has become highly reliant on international trade. Tor Indonesla,
exports are 26 percent of GDP, for Malaysia they are 52 percent, and for
Singapore, exports (including reexports and entrepot trade) are 162
percent of GDP. Japan is the principal trading partner of all three,
and the country from whom sach buys between 20-30 percent of all
imported goods.

Interdependence has been a source of strength, as prosperity at
home has been inseparable from success in trade and finance abroad.
Global and regional interdependence have become tacit assumptions
underlying both past accomplishments and future expectations. But
interdependence has its price. International recession spreads through
declining markets and foreign investments, and the Southeast Asians have
shared in the consequences of the worldwide recession and financial
erisis of 1981-83. All three countries have seen economic activity
recede. In 1982 growth rates were only one half of earlier levels--even
less for Indonesia. By late 1983, however, signa of recovery were
beginning to appear.

The impact of the financial crisis has not been as severe in

Southeast Asia as in other parts of the world. But because of adverse
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current accounts caused by declining exports, retrenchments have been
necessary in all three countries, and further cuts in public spending
may be in order. External indebtedness, however, is modest and accounts
are probably manageable unless the global economy turns sour. The world

crisis has slso stimulated all three countries to reassess industrial
policy and in the course of that rethinking to reexamine the role of

technology in industrialization.

2. Singapore's Intensive Economic Style

Singapore's spectacular record is due in great measure to the
driving leadership of Lee Kuan Yew, who has headed the nation for more
than two decades. Lee is a "hands on" chief executive, with a total
commi tment to economic advancement through a meritocracy. His work
ethic aligns traditional belief with dedication to modern technology.
To move into the "technetronic era the Americans have created," Lee
thinks, it 1s necessary to graft onto 0ld value systems and behavior
patterns, new mores that M"encourage punctuality, work discipline, the
.desire to increase production norms, the acquisition of scientific
knowledge, and engineering techniques." Success, lee concludes, is
"only possible if the people are intense in the pursuit of these
gt:aals."‘I

Lee's economic philosophy is embodied in the Economic Development
Board. The EDB is often called the MITI of Singapore, and its
resemblance to the Japanese inatitution is not entirely coincidental.
But EDB's inspiration is Lee Kuan Yew, and it performs with a unique

Singapore flair and dedication.
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EDB has responsibility for drawing up a national development
strategy and negotiating the public-private consensus for implementing
it. It is also responsible for mid-course corrections when a mistake
has been made or circumstances change. Finding and removing
bureaucratic obstacles is as much a duty as initiating projects. EDB ia
not an economic czardom., It is a consensus maker among agencies and
corporations that command much larger financing. Its modest operating
budget is leas than $5 million.Z

lFunctionally, EDB coordinates action in industries that have been
identified for their prospects for high value-added production, or for
being technology intensive, or for both. These objectives are sought
through orchestrated inducements for foreign and domestic investment,
skill raising, and for promoting research and development.3

EDB's impressive record is not spotleas. Frequently, it is
necessary to compromise between reasoned goals and entrenched interests.
Identification of proapective winners is inexact and even slight errors
can be costly. EDB has been faulted recently for causing an overbuilt
hotel sector and for failing to spot the recession in time to take
cover. But EDB's performance is often shored up by its facility for
shifting direction when an operation is headed for trouble.

EDB's planning and implementation are supported by a worldwide
network of offices (four in the U.S.) that are charged with maintaining
up-to-date information on fields of current interest to Singapore. A
ma jor function of this network is to stay abreast of markets in order to
forecast in detall what the demand is for Singapore's products. This
information is utilized in particular in determining long-run strategy.

The network is alao expected to seek out prospective
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firms and investors who possesa the sought-for technology, financing,
and managerial competence. Such firms are attracted to Singapore
through tax incentives and capital allowances that are geared for
restructuring the manufa¢turing sector toward higher value-added and
technology~intenaive products and services. Similar inducements are
also offered to existing local and foreign firms to .encourage their
upgrading of plant and labor skill requirements.

Singapore is now looking to information technology employment as
the principal instrument for implementation of the next phase of its
industrial revolution. "Creating new markets through product
development and innovationa™ i1s the watchword of the strategy.4 Without
the coat and productive efficiencies from a high technology economy, the
Director of EDB says, Singapore will fall behind, lose competitive
pesition, and fail in the struggle for export markets.5 And it is the
export market on which prospects depend, not the domestic market. For
every dollar of gross national product it {s necessary to generate $1.75
in exports of goods and services.

Telecommunicationa

A key performer in Singspore's strategy is Telecoms, the
Talecommmication Authority of Singapore. Telecoms and
telecommunications have had an important auxiliary role in the advance
of every industry in Singapore. And not by chance. The
telecommunications role in particular was critical in msking Singapore's
financial commmity into a regional and a world center. Every important
bank in the world, says the Economist, now has a representative in

Singapore or Hong Kong, or both.6 Why? Because, the Chairman of
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Telecomna says, Singapore "has consolidated itas position as a
communications cent:er.“7

Foreign banks and financiers have been attracted to Singapore for
many reasons: +the nation's high savings; its local and regional
investment facility; the region's demand for banking services; and the
hoapitable banking and financing regulations found there. All of these
attractions for profitable financial operationa hinge on the fact that
international banking and finance are communicationa—intenaivé
industries, Singapore's objectives could not have been achieved without
a strong and respongive communications system. Their success was the
result of skillful blending of several factors, each of which reinforced
the others in Singapore's claim as a financial center.

Telecoms' role as a leading edge can be seen in its past
performance. Compared to other high priority elements of economic
activity, such as energy conaumption and production of manufactured
goods, telecommmications services have expanded at a much faster pace.
The accompanying table shows several measuresa of telecommunications
services in relation to other factora. Between 1974 and 1980, for
example, energy consumption grew at 17 percent per year while
international telex grew at a 24 percent pace. Value added in
manufacturing expanded 91 percent in 1974-80, while capital outlays for
national and international telecommmications rose 239 percent.

Statistical comparisons are less important than their explanations.
The strong growth in telecommunications services reflects a more than

proportionate increase in demand for commercial communications as the
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economy prospered. The Telecoms strategy consisted of anticipating that
increase in demand, in particular the growing importance of information
ayatems and data communications for corporate management.3 Anticipating
the impact of information tachnology advances on corporate accounting
and finance, Telecoms arranged its facility planning so as to provide
large corporations with what tﬁey needed in order to manage their
Qctivities efficiently.

Among the specilal services recently introduced are a public data
exchange, multi-access telex, teleconferencing services, and electronic
teletype terminals with memory. High quality lines have been available
for lease on a dedicated basis for many years, and can usually be
committed on request. Domestic lines have been progressively upgraded
to accommodate the high aspeed equipment of some users. Digitization of
the domestic system is anticipated, though a program for complete
digitization has not been finalized. Both satellite and submarine cable
facilities have been enlarged, particularly important for both
transoceanic and regional links with other ASEAN members.

A major factor in Telecoms' ability to respond to user demand is
its financial autonomy. In an era of technological advance, the Worlid
Bank's study on telecommunication develepment points out, financial and
managerial autonomy are essential for professional discipline and
flexibility to meet evolving needs and Opportunities.g The 1974
legislation for present day Telecoms operations provides the mechanisms
for self-financing. Telecoms prices its services so as to pay for
future facilities expansion from earnings. Domestic service and
commercial rates are comparable to rates in other parts of the world for

gimilar high grade services. Residential rates have been unchanged for
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the past decade; commercial rates have been lowered substantially over
the years, reflecting technological improvements and productivity
growth. The overall result is that the margins between costs and
earnings produce substantial profits that are currently running ahbout
one-third of operating revenues. These are apportioned each year by
Telecoms. An annual dividend that is paid to the Ministry of Finance is
negotiated each year with the Ministry. In 1982, for example, 8.5
vercent of net revenues were turned over to the Treasury and the
remainder stayed in Telecoms. This procedure has enabled Telecoms to
finance new facilities and add new services without having to seek funds
from the government or from the financial markets.

One result ia Telecoms' solid financial position: ita outstanding
indebtedness to the World Bank and the Singapore Government amounted to
S$72 million,* compared to a development reserve of S$1,284 million at
the end of 1982.77 This method of financing has made possible an
aggresaive policy in investing in new facilities and has provided the
necessary funding for international systems, such as INTELSAT, Inmarsat,
and the ASEAN submarine cable network., Telecoms' capital expenditure
program over the next five years {1983-88) is no less aggressive than in
the past. Expansion costing $$2,905 million is planned, which will more
than double present fixed assets and will go primarily for technological
improvements. According to Chairman Frank Y.C. Yung, thia expansion
program will be financed internally, without resort to large-scale
external borrowing.1

Not surprisingly, Singapore's telecommunication system is well-

regarded by those who rely on it. Many users comment on the quality of

* The current rate of the Singapore dollar is $352.09 = $US 1,00.
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service and the responsiveness and foreasight of Telecoms in handling
problem situations and its promptness in answering requests to install
new equipment or begin new services. They also refer to instances where
approvals have been withheld. Although Telecoms approval i= normally
glven unless technical compatiblility or non-interference cannot be
asgured, other agencieg may withhold approval, regulate usage, or limit
operations for other reasons. These are the grounds for some
complaints.

An example of dissatisfaction 1s related to the use of automatic
teller machines. The ATMs have been technically approved for sale and
use in intrabank networks connected through the telecommunication system
to bank headquarters in Singapore. The banking authorities, however,
have interpreted the use of ATMs as a part of a branch bank operation.
This causes little difficulty for local banks or established banks that
have numerous small branches throughout the city; but it severely
restricts employment of ATMs by foreign banks and newly arrived banks
that have limited branch bank operations and are unable to get approval
for them.'®

Another similar controversy arose in 1982 over the handling of
certain international financial transactions. A complicated chain of
financial movements was stimulated by the abolition of foreign exchange
controls in 1978. One consequence of the action was to allow all banks
in Singapore to accept local currency deposits for overseas accounts.
These deposits were automatically credited in an account of the
depositor in a branch or associate bank abroad, usually Hong Kong. Such
deposits were not subject to the 26 percent reserve requirement that the

Monetary Authority of Singapore imposes on all on-shore deposits. But




-17 -

the deposits often returned to Singapore in the form of "inter-bank"
deposits that were also exempt from the reserve requirements. The
Monetary Authority concluded that several banks were engaging in "round
tripping," handling what were in reality local deposits in a manner that
evaded the reserve requirement and gave them access to cheaper money.
"Round tripping" is now prohibited and several banks, including
Citibank, have been levied stiff fines. -

Computer Production and Applications

A second arm of Singapore's atrategy is centered on computer
production and use. Singapore's economy hsa been turning towarda
computer and related electronic industries for many years. Electronics
has become Singapore's largest industry, measured either in numbers of
Jobs or value added by manufacturing. The 65-70,000 jobs in electronics
in 1981 were about 7 percent of the labor force, and gross production of
electronics of about $$5.9 billion was about 15 percent of total
manufacturing output.

A significant transition in the electronics industry began in 1974.
Since then the industry has progressively moved away from labor-
intensive and toward higher technological content- and worker-skilled
products. The transition was a calculated one. Incentives policies
have discouraged investment in labor-intensive production; potential
investors have been encouraged to look elsewhere for low wage and
unskilled worker requirements. Minimum wage scales have been pegged at
relatively high levels to diascourage investment in electronics
production that is highly labor intensive.14

These policies bave produced the desired results. In the 1969-74

period, electronics jobs increased at a wuch higher pace than value
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added per worker, an average of 40 percent a year in jobs, compared to a
9.5 percent average improvement in value added. Since 1974 the
comparison has been reversed. Value added has continued upward at a
higher 16 percent rate, while the increase in overall employment in
electronics haa dropped to a 7 percent pace.

Figure 5

Transition to a High Value-Added
Electronics Industry
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The significance of this transformation should not be missed. But
it shows only one side of Singapore's strategy. The objective is to
turn Singapore into an island of high value added production. The
computer and electronics industries are given high priority when they
produce high value added results. Their high priority iz equally a
consequence of the vital role that computerization and computer-
communications have in elevating manpower productivity in other

technology intensive industries. Electronics is 15-20 percent of
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Singapore's manufacturing output; it is the remaining 80-85 percent that
is the main target of the strategy.

Priorities within the computer and electronic industries,
accordingly, have been progreasively turning toward software
applications and specific usage. Advances in hardware production are
emphasized only when Justified on pragmatic grounds.15

The centerpiece of Singapore's effort in computer applications is
the newly created National Computer Board (NCB). The NCB was
established in 1981 on the recommendation of the Committee on National
Computerization. The objectives of the NCB are to reduce and eliminate
the shortage of trained computer professionals and to assure
professional standards that are of international caliber at all levels
of requirement. Its mission is to establish Singapore as an
international center for computer Services.1

Most of NCB's activitiea are aimed at training within Singapore
itself. International scholarships are alsc granted each year for
graduate and undergraduate study in the U.S., Japan, and Burope. In
Singapore much of NCB's initiative has involved the National Univeraity
of Singapore. The program of the Computer Science Department is being
enlaréed to turn out about 200 graduates a year by 1985. A new
post-graduate institute, the Institute of Systems Science (ISS) has been
get up jointly by the National University of Singapore and IBM. 1ISS
will train 100 systems analysts a year as well as provide upgrading and
other refresher courses and seminars for working professionals.17

Other newly formed schools give training in special fields and
specific aspects of computerization. The Japan-Singapore Institute of

Software Technology gives diploma courses and provides training for
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programmers and systems analysts. The JSIST is a part of the new
sclence center In the Jurong industrial estate. It also runs
familiarization courses for senior executives and retrains software
gpecialists on new programming languages. The Center for Computer
Studies is a joint endeavor of the Ngee Ann Polytechnic and
International Computers Limited of the United Kingdom. It provides
training and offers diploma courses for programmers at the
sub-profesaional level. The CAD-CAM Training Unit that opened in 1982
and the Robotics Institute that will open in 1985 are other specialized
institutes.

An important part of NCB'a functions is to establish high grade,
international atandards for the buildup in computer professionals. A
Professional Standards Secretariat has been set up to regularize
standarda of computer training through publicly held examinations. An
agreement las been made for Jjointly held professional examinations with
the British Computer Society. Arrangements are being made with the
Ministry of Trade and Industry in Japan and with the Institute for
Certification of Computer Professionals in the U.S. to assure reciprocal
recognition, accreditation, and syndication of publicly held
exam:l.mat1::[«::1‘1::3.‘1

Industry and Commerce

Tying it all together is the third part of Singapore's atrategy,
which 1s most often performed by EDB itself. Other advanced
technologies must also be introduced and improved upon in order to
accomplish economic goals. The thrust of policy is to produce goods and
services in which Singapore has comparative advantage, a concept that is

dynamic, not reliant on a static notion of resource base or resource
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allocation. In formal terms, EDB's strategy for the 1980's is to
exploit information technology uses that will promote maximum efficiency
and productivity in industries that have potential for fast growth and
in which Singapore can be internationally competitive.19 In practice,
EDB prepares a smorgasbord of industrial opportunities that looks
promising and zeros in on those portions where the response from the
business community looks like it will pay off. Both the dynamism of

Singapore's pursuit of comparative advantage and the pragmatism and
opportunism of its implementation are evident in the diversity of
applications. Current priorities illustrate the strategy in a wide
variety of specific circumstances.20

~ EDB has worked closely with the printing and publishing industry,
and has been instrumental in the industry's expansion of computerizing,
typesetting, color separation, and book binding. Value added per worker
rose by 17 percent in 1981 in a market where sales were rising.

- Both the timber products and textile industries have been
declining and international competition has been sharpening. EDB has
encouraged automation, upgrading of product lines, and greater catering
to prestige design and high fashion markets. A new training center was
opened in 1982 to improve manpower skills in textile production.

~ The machine tool industry has been of special interest toc EDB.
Overall output and exports have been increasing in an industrj that has
been in the forefront of technological innovation. The diffusion of
computer numerically controlled production, industrial robots, and
flexible manufacturing systems are the principal innovations EDB ig

promoting. EDB has encouraged manufacturers to establish technical and

engineering support centers for disseminating computer controlled
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production of machine tools, precision engineered products, and tool and
die fixtures. Official centers have been used for training in computer
machining methods as well as in employing CAD-CAM in the machine tool
induatry.

- EDB'a support for the electronics industry has been directed
increasingly toward software support and applications requirements.
Significant projects include production of dedicated software for
microprocessor controlled products, portable microcomputers, computer
printers, and computer keyboarda. Automation and other computerized
production has been supported in the semiconductor industry. Many
software and hardware companies have been helped in eatablishing
in-house software training centers. A major effort is underway to
enhance electro-medical capabilities and to strengthen Singapore's
position as a regional medical equipment and repair base.

(ne of Singapore's most successful high tech industries has been
financial services, a product of technological fusion between the
telecommunication, computer service, and financial service technologiles.
This sector now accounts for about 15 percent of the nation's annual
production, Financial services have been steadily upgraded. Singapore
has now reached an international stature as a financial center that has
made its money accepted as an international currency. The financial
sector is a textbook case of development levering. It iz beginning in
1984 to move into several advanced areas of finance, loan syndication,
fund management, and financial futures.

The style and method that have been hammered out in past experience
are likely to be followed in the future. This means Singapore will

consclously seek out indusiries and services in which dynamic
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comparative advantages are strong, and will employ information
technology to reinforce perceived natural advantages. It also means
that the Government will not interfere where economic forces peint to
inefficiency and low profits, or to areas which are potential subsidy
creators. Singapore's industrial profile will change in the 1980's as
opportunities decline for high value added in traditional production
lines, such as timber, non-specialty steel, furniture, textiles, and
paper products. Research and development in electronics,
telecommunications, instrument development and instrumentation, .
controlled robotics, CAD-CAM systems, laser systems, and electro-optical
applications are sure to be given greater emphasis., Financial services
and related trade and commercial services will continue to be major
features in Singapore's increasingly high tech economy.

A Bright Future?

These are ambitious aspirations. Are they likely to be achieved?
Success in the paat two decades has been the result of a hard-driving,
intensive style that has been tailor-made for this period in history.
It may be logical to anticipate similar advancement in the next two
decades. But several observers have questioned how well the past
strategy will work in the future.

Skepticism is often perceived on philosophical and social
psychological grounds. T.D. Allman, for example, recently expressed a
widely-held belief that "well-governed, eclean, and comfortable, affluent
Singapore seems - to its critics - to have nourished the body but
starved the soul."21 Allman and similar doubteras view Lee Kuan Yew's

Singapore as an authoritarian state whose well-ordered and hard working

people have passively fallen into line in a superficially successful
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transition from simple commerce to a more complex industrial nation.
These c¢ritics ask whether the work ethic of Lee Kuan Yew will prove too
shallow for the requirements of a kmowledge society. Will brain drain
evacuate pools of the talented and educated? How will the Singapore
elite measure up when spontaneity, intellectual curiosity, and
independent thinking are the desired virtuwes rather than the
"punctuality, work discipline, the desire to increase production norms"
that Prime Minister lLee has espoused?

Such criticism seems to discount evidence of genuine intellectual
vitality in Singapore. In truth, only time will show one way or the
other whether the present intensive system can answer the intellectual
challenges of the information age. Meanwhile, a large number of
observers have been speculating about a post Lee Kuan Yew Singapore.
This is not an idle concern for a country whose life style has been
dominated by a charismatic leader for two decadea. Other talented men
have emerged. ©Some of them have been assoclated with the regime for
many years, while others are of more recent vintage. There is no
obvious heir apparent in the Prime Minister's political family, and
formal opposition consists of one member against a Parliamentary
majority of 74-1. Lee has expressed concern many times about hia
nation's future, but has done little to prepare for that day., He turned
60 years of age only recently, however, and shows no sign of either
diminished energies or intention to give up or share his powerful
position. A Post-Lee Kuan Yew era appears to be several years away.

A third concern is the possibility of a general world trend towards
insular policies and a reversal of the past 40 years of growing world

interdependence. All of Southeast Asia would suffer, Singapore probably
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more than proportionately, from any pronounced twrn towards a closed

international economic order. On the other hand, its performance should
continue to benefit if the U.S. and other powers continue to practice

open economic policies.

3. Malaysia Considera A 1980's Dilemma.

Economic policies in Malaysia are shaped by different conditions
than in Singapore. The country is much larger and its economic health
is closely tied to primary products and related processing industriesa.
Industrialization has been directed mainly at building on perceived
comparative advantages in primary products. Socio-political objectives
have & prominent place in poliecy making.1 Just asz in Singapore,
Malaysia's leaders regard information technology as an indispensable
tool of development which must be integrated in specific adaptations to
development goals., But different conditions produce different results.
Moreover, while Singapore's industrial policy lines seem firmly set,
Malaysian leaders are debating the suitability of present industrial
goals.2

Malayszia's Prime Minister Mahathir has been in office for three
years., He 1s the first of the post-independence generation to reach top
power in the country. He is a charismatic figure, an activist whose
fiery speeches led to a temporary black-balling from Malay politics a
decade ago. As Prime Minister, his crisp behavior in several
international situations has fed conjecture that he would lead Malaysia
into aggressive nationalistic policies. He has a confrontational style

and has spoken with great vigor about shifting direction in Malaysia's
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economy in order to correct industrial frailties that he believes will
become increasingly onerous. In practice, Mahathir'a government has
been slow in moving the economy from the course of his predecessors.
These able leaders had achieved significant progress for the Malayasian
economy, creating a strong constituency for the status quo. Mahathir's
politics, like his predecessors', are conditioned by dependence on a
consensus of a loosely knit coalition of the three racial parties that
has governed the country for three decades. In the face of a fragile
raclal-political balance, his policies have been advancing slowly, with
relatively little departure from principles that have guided economic
development in the past.

Malaysia's economic planning system has received high marks in
international circles. The country has earmed its reputation for sound
monetary and fiscal management.3 The system and its enviable growth
records are the product of a professional group of planners who have
traditionally functioned as a collegial body around the Prime Minister's
office. The system's successes are dependent more on consensus at the
top and good management down the line than on precisely defined planning
objectives and exacting implementation. Administration of the system is
decentralized, strategies are broadly conceived and implementation is
loosely coordinated. The Economic Planning Unit (EPU) occupies a
bureaucratic niche similar to that of Singapore's EDB. But Malaysia is
larger in population and area, and has a moré diverse economy. A more
complex planning system is called for and a more formal management
gtructure. This has important practical consequences. EPU is not
responsible, as is EDB, for followup on priority areas identified in the

planning process. The Malaysia Industrial Development Authority (MIDA)
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runa the international field offices for the industrial program, as well
as the extensive set of investment incentives that is designed to
attract foreign inveators. Other independent agencies, government
ministries, departments, and semi-public corporations in Malaysia
exercise more autonomy than their counterparts in Singapore. State
governments, which do not exist in Singapore, have considerable
authority over economic activity in their jurisdictions, especially in
providing infrastructure for industrial estates and in setting policy

4

for resource exploitation.

Telecommmications

The Malaysian style of economic planning can be seen in the
commmication system that 1is run by the Department of
Telecommunications. Telecoms provides efficient and modern telephone
service that is available in all parts of the country. The World Bank
gives its higheat "A" rating to Malaysian Telecoms. All prineipal
cities and towns, ineluding those across the South China Sea in Sabah
and Sarawak, are linked by telephone. Most parts of the country can be
reached by direct dial, International service is avallable through land
lines to Singapore, as well as through satellite communications and
submarine cable saystems. Many parts of the world are accessible by
direct dial. Transmission quality, even in the more remote places, is
comparable to most developed countries. The service ia expanding
continuously. The number of telephones is growing more than 10 percent
a year, and Telecoms seez to it that a respectable proportion of new
subscribers are in small towns and rural areas.

Telecoms traces its origins to colonial days. It took over a

system of limited line coverage. But the system was in operating order,




- 28 -

with competent technical perscnnel, training facllities, and an
effective organization. Telecoms inherited a sense of mi=zsion that is
common to the European Post, Telephone and Telegraph Administrations
(PTTs) concept of a monopolistic authority created to perform a public
service. The tradition remains an important influence today. All
classea of users are treated equally. Financlal needs are filled
through budget appropriations. Services are provided on the basis of
recognized public need rather than anticipated profitability.

The telecommunications system has grown steadily since
independence., Telecoms has about 30,000 employees, capital expenditures
of about $350 million annually, and a budget that is, relative to
national income, larger than Singapore's. It has a highly centralized
atructure, with users having to go directly to Telecoms in order to
obtain access to the system, for procuring all services and maintenance,
and for guildance and approval on installing internal equipment.

Telecoms has a favorable record of upgrading both the quallty as well as
the volume of service. Technological improvements are regularly brought
into the system, once the market is known and the technology has been
proven in other systems. Manually operated switchboards were replaced
many years ago. Computerized switching is used throughout for telex
operations. Telecoms is midway through a countrywide program to replace
electro-mechanical and crossbar equipment with digital switching.

Ag a member of INTELSAT, Malaysia has two earth stations for
satellite communications, located in Malacca for satellites in Indian
Qcean orbit, and in Kuantan for Pacific Ocean satellites. They were
installed in 1970 and a second, larger, antenna was added at Malaceca in

1982, With other ASEAN members, Malaysia utilizes the Indonesian PALAPA
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satellite under a transponder lease that began in 1980. These links
make it possible for Telecoms to provide international commumnications
for high speed data systems, for television, for better quality voice
circuits, and for other high tech services. Ground linkage between the
earth stations and population centers has been upgraded also, generally
through microwave installations.

Data communications will get a strong upward boost with the
Installation of a public data network that is now underway. Telecoms
has called for bids on some portiona of the network, which will be
progressively enlarged until it encompagsses all parts of the country.
The network will employ a combination of cable, fiber optic channels,
and microwave units. It will offer packet switching services to those
who want them.

Currently, data communications is restricted to large scale users
who can employ leased lines. This limits data commmilcations to large,
well-heeled companies. The public network should give smaller companies
a better copportunity for employing information systems. It will give
all users easier access to foreign data systems, especially the SWIFT
system for international banking transactions.

Telecoms insists that market projections for usage of the public
data communications network have moved dramatically upward in recent
years. Some critics fault Telecoms for not beginning the network
several years ago when it was included, but not implemented, in the
5-year plan. The delay has been costly, setting back employment of
managerial and distribution improvements unnecessarily. Financlal and
banking interests have also been handicapped because of the slow start

on a data commmications system. Efforts to establish an effective
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commodity-exchange in Kuala Lumpur have been hampered by domestic
information systems that seemed unattractive to dealers.

Telecoms' critics point also to other inatances where slow decision
making or unnecessary obstacles have hindered or sometimes prevented
applications. The communications officer for a major multinational
company said that the land lines available for data communications are
often of poor quality. Some international links--for example, the
carrier exchange from Kuasla Lumpur to Kuantan and the land lines around
Kuala Lumpur--are very good. Elsewhere, Telecoms has only voice grade
circuits that limit usage to low speed equipment. Telecoms, he said, is
slow in answering requests for new lines, in repairing breakdowns in
service, and in approving new equipment. Telecoms requires that all new
equipment for systems usaing its lines receive specific approval.
Approval for terminals, copying machines, modems, and other devices is
often not given, he said, and it always entails a long delay.

Some other commercial users confirm many of these comments.

Several companies have experienced long delays in getting approval for
new types of equipment. Approval has been denied in many instances.
This has been puzzling in certain cases when the equipment was being
sought in order to tarry cut a stated policy objective of the Malaysian
government. Although the government is encouraging companies to set up
data processing inside Malaysia--for example, by requiring that customer
billing for financial services have a mailing address in
Malaysia--advanced equipment for data processing may not be approved.
And companies that use leased lines are required to limit use from one

point to another. They are not permitted to install any form of
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switching device on leased lines or interconnect through a terminal in a
second site to a third site.

Some of Telecoms' commercial customers disagree with the critics
cited in the foregoing paragraphs. Or they may consider the complaintas
not entirely relevant. The head of an international data service
company said that his firm has never been refused a leased line. The
brief delay in getting cne is the result of a lack of capacity, not bad
management. On the other hand, he said, users who have goo& management
and foresee line needs are not hurt if they have to walt a while before
getting one. Another communications director of a multinational company
flatly disputed the assertion that high capacity equipment cannot be
used on the Malaysian sysatem. His company, he said, has high capacity
equipment in several locaticns in Malaysia and has not experienced
difficulty in using Telecoms lines except when operators use their
equipment improperly. Several said that they had no difficulty in
getting equipment approvals when standard specifications followed by
Telecoms were involved.

Even Telecoms' strongeat crities recognize its reputation as an
outstanding performer and consider that its record as a public servant
is superior. It seems fair to conclude that much of the criticism
reflects Telecoms' history as a public service institution in the
traditional sense, Telecoms does not appear to envision itself as a
leading edge for moving the Malaysian economy into a high tech phase of
a long term development strategy. Most of its R&D work is associated
with training of personnel, which has first priority, leaving limited
time and resources for initiating projects on new technology

adaptations.5 None of the Malaysian businessmen interviewed regarded
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Telecoms as taking initiatives to open the way for their use of
sophisticated equipment., All of the international business community
interviewed said that Telecoms was helpful when requested, but otherwise
passive in bringing the domestic economy into the information techneology
era, Several considered that permitting the private sector a greater
role in some of the new technology areas of communications would improve
performance, and a few supported privatization of all telecommunications
functions.

Malaysia Telecoms has a different and contrasting role to Singapore
Telecoms. The latter's function is that of an initiator and a leading
edge in an intensive strategy. Malaysia Telecoms role, on the other
hand, is that of a trailing edge in a passive atmosphere. Although
Malaysia's expectations are clear, it has no master plan for either
information technology or industrialization, and Telecoms practices are
consistent with this baaic fact. Specific objectives are set by the
course of events, not masterminded by Telecoms.

Computerization

Computerization of the economy is a second area where Malaysian
policy is advancing indugtrialization through information technology.
The government's efforts in computerization are directed by the
Modernization and Manpower Planning Unit in the Prime Minister's offica.
This unit provides guidance and consulting assistance to all elements of
the government. It is also responsible for leading the nation’s effort
to correct the stringent shortages of professional and technical
manpower in the computer fields.

Prime Minister Mahathir has taken a personal interest in government

computerization by instructing his cabinet members to look inte using
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them in operationa of all federal and local organizations., Special
feasibility atudies have been conducted for some of the organizations
and othera are independently preparing for enlarging and upgrading their
computer aystema.

Several government bodies have been pioneers in the use of
computers and have had data processing installations in operation for a
decade or longer. Some of these, such as Bank Negara (the central bank
of Malaysia), the Employees Provident Fund, and the Statistical QOffice,
have been inatrumental in bringing electronic equipment and office
information systems into the country.

The National Electricity Board has used computers extensively in
all of its hydreelectric and thermal power generating plants, as well as
in its transmission stations. The computer functions were set up
originally for data acquisitions with controls carried out manually.
These are being upgraded in both existing and new plants to combine data
acquisition and control operations in the individual installations. NEB
expects to move on to central computer controls of electricity
generation throughout Malaysia, and current practice i=s to install each
station on this assumption. But this step will have to await a reliable
and comprehensive data communicatlions netuork.6 NEB also has an
agreement with the Public Utilities Board of Singapore and the
Electriclty Generating Authority of Thailand for computer use in power
syatem planning, operation, and control. These international
arrangements will be made more effective when their computer operations
are linked through advanced data communications networks.7

The principal purpose of this government effort is to improve

efficiency and reduce costs of government. A secondary purpose is the
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demonstration effect of government usage. A third purpcse is the
stimulation given to the computer services industry within the country.
A growing community of local software service companies has come into
being. They are able to offer computer programming services on
government contracts, sometimes as principles, more often aa
sub-contractors. Almoat all of the hardware contracts are negotiated
with foreign suppliers. These suppliers must operate local service
units, hiring a large number of local employees. The service units have
had to provide training for their local employees. Thus, one side
affect of the local service units is the appeal that thelr training
units have had., A number of American multinastional suppliers have
expanded their training units and are offering computer programming and
data processing training tc the general public.

Raising the competency level and increasing the number of
professionals and technicians is essential for the future. The present
shortfall has been variously estimated. Minister of Science,
Technology, and Environment Stephen Yong has given the shortage as 5,000
professionals to meet near term needs, compared to about 2,000 who are
presently working in the field.8 The most serious shortages are
professicnals who are educated at graduate level in computer science and
computer technology. The Malaysian government is intending to meet
thess future requirements through the universities and existing
technical institutions, and by allotting scholarships for education
abroad. New gpecialized training institutions to meet special needs are
not inecluded in the present thinking. The Univeraity of Malaya in Kuala
Lumpur and the Science University in Penang, as well as other higher

aducation schools in the country are expanding their computer programsa,
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ag are the technical aschoola like the MARA Institute in Petaling Jaya.
The Ministry of Education has recently introduced computer science into
the curriculum of secondary schools.

Many company officials are not convinced the Government is doing
ancugh to provide for skilled manpower.9 They fear having to scrounge
for unavailable technical personnel in the future, though none are
having great difficulty at the moment. On the other hand, some sérvice
companies and others have pointed to the numerous private sector
trailning schools that have grown up in recent years. Several software
companies provide regular training programs as do most of the
multinationals that have branches in the country. In addition, a number
of privately operated special schools have opened up. The GOON Computer
and Management Studies Center is headed by the President of the
Malaysian Computer Society and has two schools in the Kuala Lumpur area
for introductory trailning in computer studies. S.G.V. Kassim Chan,
affiliated with Control Data Corporation, provides training for computer
programming.

By far the largest mumber of workers in the computer industry are
employed in electronics assembly. About 70,000 are now working in these
plants, the largest single industry in the country. Most are located in
four industrial parks on the West Coast. They are factories primarily
owned by U.S. and Japanese companies who have been attracted by low
wages, accessible power and transport, "ploneer tax" concessions, and
special import arrangements that permit duty free entry and minimal
customs red tape.10 Electronics is also a substantial trade item,
currently approaching $1 billion annually in exports to the U.S.,

earning in excess of $250 million greater than the imported
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componenta.11 Electronics production is predominantly simple assembly
with low skilled labor producing low value added products. Although
Malaysia's production of consumer electronicas products is rising, it is
probably not more than $2 million a year at the present time.12

Computer usage in the private sector is not widespread at the
present time, though a boom in sales of microcomputers in the past three
years may change that situation rapidly. Multinationals have been the
principal users and a large number have one or more computers in
operation in the country. Several of the large Malaysian-based trading
companies~~-3ime Darby Holdings and Harrison and Crossfield, for
instance--have as many as 35-40 minicomputers in various branchesa around
the country. Rubber and oil palm estate owners, such as Dunlop
Induatries, have computer inatallations. Office networks were
introduced into Malaysia about three yearz ago and are rapidly growing
in pOpularity.13 Electronic process controla, sensing devices, and
automated equipment are used to a modest extent in Malaysian industry,
usually by multinationals producing cils, chemicals, or textilea. These
applications also are reported to be rising rapidly.14

The deepest penetration of information technology ia in banking.
Today, virtually all banks in Kuala Lumpur have computer installations.
Some, with branches in the city, have installed aystems connecting their
various offices on line through the telephone system.15 Many Malaysian
banks have begun offering diveraified financial services, which can only
be done effectively with electronic data processing of very advanced

technology. Bankers engaged in nationwide operations have found

computer systems eassential for exercising control over their diversified
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service accounts. Chartered Bank made the first nationwide installation
in 1976 and other nationally engaged banks soon fbllowed.16

While banks in Malaysia make use of leased lines, they are anxious
to have a high speed data network available. Many say that it will
inapire greatly extended banking usage of computer networks. A public
data network will enable SWIFT international service to become available
in Malaysia, which bankers believe will provide an important stimulus
for Malaysia's financial firms. In particular, the network should be a
shot in the arm for Malay=ia's long-held desire to bring commodity
trading to Southeast Asia. The formal machinery for futures trading was
initiated in the Commodities Trading Act of 1980.17 Technical futures
trading in tin, rubber, and palm oil--the commodities of greatest
interest to Malaysia--is hampered by the lack of depth in
communications, especially in on-line data bases that are vital to
commodity dealers. A data network system could make it much easier to
fill the communications gap and enable the inexperienced Malayaian
traders to compete in markets where the Prime Minister feels keenly that
the country "lacks its quota of clout in dealing with the industrial
societies.“18

An important by-product of expanded use in the private sector is a
growing computer servicea and software sector. Some of these companies
are subsidiaries of suppliers, but an increasing number are independent
firms., Many operate under franchisea or licensing agreements with
foreign manufacturers or software producera. This services sector has
mushroomed in recent years with the rapidly expanding demand for micros

and home computers. Retail outlets for video games and =zimilar home

goftware have been doing a land office buginess--though some are in
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trouble for selling pornographic tapes to minors.19 Computer services
companies are expanding salea to new buyers in the local business
community, companies that install packaged systems initially and
frequently upgrade to customized local information networks. A small
but potentially important venture capital market is beginning to
materialize in the financial community. This could, in time, channel
significant funding into expansion of some of these firmas that the most
optimistic venture capital firms believe could develop into a modest
Silicon Valley.

Increazing Momentum

Malaysian information technology appears to be moving ahead with
considerable momentum. Its development, economists in the Prime
Minister's Department say, has significantly picked up in the past five
years.zo The role of government has been an important factor in
providing a favorable investment climate, minimal regulatory controls,
and moral leadership in opening the doorz to the new technologies.
Long-term planning is based on the expectation that computer-
communications technologies will be employed throughout the economy, in
rubber and oil palm production, as well as other primary industries, and
in manufacturing, finance, and commerce. Specific forms of employment,
however, are to be left in the hands of the private sector, which ia
much better able to judge where cost advantagea lie.

Malaysian strategy calls for encouraging increased usage but
avoiding direct intervention for specific uses. 1In this respect, there
is an important difference between the policy and strategy of Malaysia
and that of Singapore. The latter has more precisely defined policy

objectives-—to identify specific instances where high value added
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gservice or production is likely--and more direct implementation
procesges. Malaysia's policy includes a larger number of broadly
defined productivity objJectives and a more passive strategy for
implementing them.

The current debate on Malaysia's industrial policy and the role of
the private sector could lead to significant changes. Figcal
atringencies have forced the Government to look closely at expenditures,
which have been going in large amounts for public investment in many
enterprises.a1 A primary objective of industrial policy for the past
decade has been to promote greater Malay participation in all spheres of
industry and bring about a more equal balance in economic strength among
the racial groups in the country. Some 500 public and semi-public
corporations have been established in the past 10 years in an effort to
place more Malays in executive and managerial positions. Mahathir's
government has proposed that many of these companies could be
"privatized" by selling them to private sector purchasers. Other public
bodies, including those engaged in power production, telecommunications,
and sea and land transport have also been mentioned as possible
candidates for privatization.22 One specific step toward privatization
has been the granting of a license for a new television channel to a
group of private investors.

The second area of current debate arises from the belief of many
Malaysians that the nation's industrial policies no longer sefve the
best interests of the country. They rely axcesgaively, it is claimed, on
processing of primary products that are sold in volatile international
markets. Prime Minister Mahathir and some of his economic planners have

advocated a "heavy industry strategy" for the country's current stage of
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development. The propesed strategy 18 the product of dissatisfaction
with exiating patterns of industrialization and Mahathir's open
admiration for Korean and Japanese industrial policies. Manufacturing
in Malaysia 13 predominantly labor intensive and technological upgrading
from foreign enterprises has been disappointing. The new strategy would
move_touards capital and skill intenaive Industriea., Tentative ateps
have been taken. Contracts agreed in May 1983 call for a car
manufacturing plant near Kusla Lumpur for producing 120,000 automobiles
a year. The firat auto is expected to be produced in 1985. A sponge
iron plant is under conatruction in Trengganu. Both are joint ventures
between the Heavy Industries Corporation, a statutory body for
industrial ventures with private participation, and Japanese interests,
Mitsubishi and Nippon Steel.>”

Strong objections have been voiced about the proposed new strategy,
mainly on the ground that the specific ventures are not competitive and
would be prime candidates for many years of protection and government
subsidies. Some critics have objected to increased government
intervention in private sector industry and reject Mahathir'a view that
government-private collaboration is the way to end conflict between the

24 Much of the criticism reflects on Mahathir's style in

two sectors.
pressing impatiently for radical changes.

The prolonged debate on industrial policy has engaged the entire
Malaysian society. Deputy Prime Minister Musa Hitam recently commented
that "we are trying to sort out ocur involvement and identify areas that
the private sector could handle."25 Tan Siew 8in, an influential leader
of the Chinese community and Chairman of Sime Darby, has warned that

each venture should be looked at carefully for "after all, the primary




- 41 -

consideration is profit."26 The debate may not be resolved soon. Given

the growing belief that labor intensive industrialization is reaching a
dead end and the recurrent uneasiness over excessive dependence on
primary products, it is unlikely that the discussion will wind up
without significant, but progressively introduced refinements in the
nation's Industrial policy. It is very likely that the refinements will
provide for strong and increasing emphasis on information technology and

value added production innovations associated with the technologies,

4. Indonesia in Quest of Joba and High Tech

Indonesia's size and low standard of living dictate a significantly
different approach to high tech development than either of its
neighbors. With more than 150 million people, Indonesia is the world's
fifth most populous country and the sixth largest in area. The nation's
ambitions match its size, but income and trained manpower limitations
necessitate a patient strategy. Although Indonesia's long term
industrial objectives are pointed toward a "knowledge intensive™
gociety, its economic planning must be devoted to a step-by-step formula
that will assure momentum in the desired direc'bion.1

President Suharto's two decades of "New Order" have prepared
Indonesia for this move. His government has restored much of the lost
confidence in authority. Respected for its accomplishments, though less
admired for some of its political methods, the "New Order" has made
genuine progress in constructing a unified nation. Officers from the
military command have usually occupied positions of leadership in the

Administration. But Suharto has gradually relaxed controls over
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political activities and has permitted the_private sector Increasing
opportunities in induatry and commerce. Suharto's economic planning
system has bacome increasingly professional, and its forecasting and
implementation have improved. Corruption and graft, though still
greater than desirable, have been noticeably scaled down.

Luck, in the form of unexpectedly increased oil revenues, has
helped Indonesia build up its economic infrastructure more rapidly than
predicted. One of the regime's greatest accompliéhments hag been the
development of a national body of educated and trained personnel.
Professionally schooled administrators, engineers, scientists, and
educators are available to organize and operate the public and private
offices, factories, colleges, and laboratories that a few years ago were
almost totally lacking in trained manpower. A core of profesaional
leadership for building a knowledge society has been formed. A serious
attempt to develop a large highly qualified force of substantive
professionals and technicians is a feasible next step.

But it is only the core that exists today. The Indonesia of 1983
possesses little more than the rudiments of high tech. Important as
these are, the economy is made up primarily of small holder agriculture,
export-oriented estate agriculture, timber, mineral, and petroleum
extraction, and a large service Sector.2 Industrial production is the
most rapidly growing sector, but as yet ia of modest proportions. The
prominent role of agriculture and services is evident in the following
figure showing in particular the 88 percent of the labor force in these
two sectors. The country's demographic profile--one half of its people
are under 20 years of age-—is evidence of the large numbers of young

workers entering the labor force every year. This situation, to many
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planners, calls for labor intenaive industry to absorb the untrained and

unskilled workers.3 The huge agricultural sector of more then 87

million people, moreover, means that Indonesia has a large potential

market that can serve as a natural outlet for manufactured consumer

goods.

Continued growth in the agricultural sector, to match the 4

percent in the past decade, would not only increase food self-

sufficiency and provide exportable raw materiala, it could also assure

rising purchasing power for buying goods from an expanding industrial

sector.

0il industry.

A

4 dominating factor in recent years hms been the wital role of the

Petroleum and gas production

requires few workers, but
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the high rate of tax collections from the industry is of greater
relevance. The industry provides disproportionate shares of government
ravenues (61 percent), funds for development spending, and export
earnings {(see Figure 7). 0il tax revenues are indirectly responsible
for the impressive savings performance of Indonesia, making posasible a

relatively high self-sufficiency in capital formation. Indonesia's
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economic development has followed a sequence that leads from oil export
earnings, to government revenues, to public savings, to public
investment in developmental projects. One important consequence of this
development pattern is the prominent role it has given to public
investment in the industrializing of the country. Publicly financed
firms are prominent in virtually every industry in the country.

Industrialization in Indonesia has pursued a wide spectrum of
specific product lines, consistent with its broad resource base and its
large national market. Growth has been most pronounced in timber,
paper, chemicals, pharmaceuticals, and textiles where Indonesia's
primary materials and resource base have provided advantageous costing
conditions. Efforts to promote machine tool production, engineering
products, steel, cement, and heavy construction and transport equipment
have been supported by subsidies, customs restrictions, and price
controla that have resulted in a modest beginning in heavy industry.
Foreign Investment has had a crucial role in Indonesian industry. It
has come mainly from Japan. About 60 percent of foreign investment
approvals (excluding petroleum industries) in the 1967-77 period were
for Japanese investments, nearly 10 times the amount from U.S.
investors.

The skeletal infrastructure of modern industry that has been
erected has been accompanied by a complicated array of bureaucratic
regulations, price controls, tariffs, and quota restrictionas. The
system has favored import substitute industries that have sometimes
overproduced in protected markets, while falling short of cost
competitiveness in international trade., Red tape and regulatory induced

inefficiencies have also detracted from international competitiveness.
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More than 90 percent of manufactured output is marketed domeatically.
Loecal content of auto and truck production has risen to more than 50
percent of gross output despite high costs.

The price distortions that have left much of Indonesian production
isolated from world market conditions have become a drag on development
of Indonesian industry. The Government has recognized for some time
that the private sector was severely handicapped by the maze of
regulations in the country. Falling oil revenue has spurred a look for
other exports. In 1983 the Indonesian Government launched a major
effort at streamlining bureaucratic procedures and minimizing red tape.
Although, considering the depth of the problem, significant improvement
will require a long term effort, the Minister for Economic Coordination,
Al1 Wardhana, says "we view progress jin this area to be emsential in
creating the kind of environment necessary to support the expanded role
wa sae for the private sector in the coming years."s

A series of liberalizing measures have been enacted that are
intended to move Indonesaian manufacturing toward a more competitive
environment. A 40 percent currency devaluation in March 1983 has had a
salutary effect. It has encouraged Indonesia's integrated textile mills
to turn from the oversupplied domestic market. Some firms expect to

7 Equally important, many of the

axport as much as 70 percent of output.
small high cost producers are being allowed to close down. Other price
rationalization schemes have included phasing out of fertilizer
gubgidies and raising domestic o0il prices by 140 percent since January
1982.8 In each case, economizing on domestic use of ﬁasic raw materials

has improved the cost competitiveness of upstream industries (chemicals,

petrochemicals, steel), enabling them to take advantage of currency
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devaluation in export markets. The low cost credits and export
insurance that have become available in the past two years have been
further inducements to export oriented industrialization.

Liberalization and redirection away from the excesses of import
substitution policies is & measured effort, and by no means
irreverasible. The Indonesian regime seems to be seeking a balanced
industrial policy that is both inward and outward looking. President
Suharto's address to Parliament in April 1983 stressed industrial
development "to reduce dependence on imports as well as to stimulate the
export of Industrial products."9 Planning Minister J.B. Sumarlin has
promigsed further action toward a better balanced industrial policy in
calling for the next five year development plan (Repelita IV, 1984-89)
to achieve "substantial improvement in efficiency" and to "increase
sound competition throughout our economy."10

Computerization

Use of microelectronies in Indonesian industry is still in a
preliminary stage. Only a small number of domestic companies have
installed central éomputer systems. A larger number have purchased
microcomputers in the past three years. Multinational and joint
ventures usage iz significantly greater. But overall use is still on a
limited scale and primarily in the trading and services induatries.
Banks and financial firms in the large cities make extensive use of
internal computer systems, but are restrained from wider uses by the
difficult communications within the country. For this reason, many
firms limit their ocutside uses to international links.

The principal domestic users of computers are in the Indonesian

Government where computer systems are employed extensively within all of




- 48 -

the major ministries. These aystems are continually expanded and
upgraded, and there have been efforts 1o merge or unify the government
systems. A Government Information Network that is scheduled to begin
functioning in 1984 is a successful effort to improve computer
efficiency through commmications. BAPPENAS, the National Development
Ministry, has proposed that a super computer be set up for consolidating
government information and data. The proposal has run into difficulties
because of system incompatibilities. The Indonesian Institute of
Science (LIPI) has also proposed an information network that would tie
together research and development agencles. The network would permit
fast access to scientific and technological documentation as well as
facilitate joint research between agencies. This idea was strongly
recommended by UNESCO studies as early as 1970 and in a more recent
gurvey in ‘l982.‘|‘I

Talecommunications

As in other Third World countries, a leading consumer of computer
technology is the telecommunications system. Indonesian
telecommunications is operated by PERUMTEL, the Public Telecommunication
Corporation that functions under the Department of Communications. The
system began as a modest inheritance that the Dutch had built up, but it
had undergone 25 years of poor maintenance when Sukarno fell in 1966.

The systems' performance has improved dramatically in the past
decade. Service has been expanded, new services have been added, and
the quality of all services has been significantly upgraded.
Telecommunications has a high development priority, with the 1982-83
budget providing for $1.2 billion, nearly 12 percent o;‘.‘ the total

development expenditure. The PALAPA satellite system is the most
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striking improvement. But land line service has also grown; long
distance lines and direct dialing services have expanded about 12
percent a yéar, and new telex installations have been added at about 10
percent annually. Important modifications have been made in financing

also, which remove system improvements from the political arena of
budget setting. PERUMTEL, along with other public corporations, has
been given greater liberty in raising funds from public security sales.
PERUMTEL has also been permitted to retain earnings for capital
development.

Demand for business communications has been mounting with the
growing trade and production capacity of the country. Both business and
telecommunications officials agree that corporate requirements have been
rising more rapidly than the capacity of the system. One consequence is
inadequate lines, low quality transmission, slow response to service
breakdowns, and disgruntled businessmen.

Some adjustments have been made possible through temporary
concessions that the Department of Communications has granted to private
companies and government bodies. Concession holders are permitted o
operate their own networks. Some of the conceasional networks are
operated by government agencies for public purposes, such as police,
railroads, aeronautics, and shipping. Otheras serve commercial purposes,
such as those for oil and gas producers, multinational companies, state
enterprises, and trading companies. The private concession networks
usually have installed high quality microwave circuits that permit high
speed data communications equipment to be used. They are not allowed
interconnect rights, however, and access from one concession network to

another is limited severely.
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These concessions provide a pragmatic answer to a problem. They
are not a solution, howaver, nor are they permanent. PERUMTEL expects
to recall the concession rights when it is able to provide comparable
aervice.12

Not even temporary help is provided for the far more numerous local
and multinational companies that are compelled to limit computer
networking to the public telephone'aystem. Trading, banking, and
financlial companies are among those who say that their operations are
restrained by inadequate communications. 1In many cases such companies
have installed complex computer syatems for internal use, but are unable
to communicate with systems in branch offices or with outside suppliers
or customers.

One senior officer complained about the inadequacy within Jskarta.
His company has offices in different locations in the city, with
computer installationa in each of them. They must use a "motorbike
interface™ for transmitting computer readouts that could easily be sent
electronically if they had a satisfactory line. But many of the cables
inside Jakarta were laid by the Dutch many years ago; buried under a
foot of concrete, these cables are impossible to repair or maintain.

Another corporate official said that his problems usually arise
because of switching deficiencies. Exchanges ave obaolete, worn out
equipment, as well as insufficlent capacity to handle high volumes of
traffic. Many of his customers in other parts of Indonesia have local
computer installations, and business transactions could be more
efficiently handled through a data communication circuit. Private lines
could be an answer, but they are in short supply, obtainable only at

high cost, and provide no escape from poor switching. Their cost is
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multiplied because PERUMTEL does not allow customers to use switching
devices on official lines. Mysterious administrative difficulties
continually come up whenever a firm is seeking a dedicated line. This
creates an air of uncertainty as to whether an under-the-table payment
is sought. Such difficulties are economically damaging to
multinationals, but they are even more detrimental to domestic companies
whose buainess transactions outside of Jakarta are much more extensive
than the multinationals'.

These complaints and problems are known to the Indonesian
telecommunications authorities, who believe that they are acting
expeditiocusly to correct them, A shortage of lines does exist, with a
backlog of requests for residential lines of 3-4 years. Filling this
backlog iz the first priority for PERUMTEL, and most of the new line
capacities are allotted to this purpose. A public switched datas network
will soon be inatalled, although a definite date for beginning it has
not yet been made. Feasibility studies indicate that a public network
would be profitable.13

In the meantime, a number of mddern microwave c¢ircuits have been
installed in many parts of the telephone system, which have improved
data carrying capacity on these links, The Java-Bali microwave network
services Jakarta and other principal cities on Java and Bali. Another
microwave network connects Jakarta and Southern Sumatra. PERUMTEL says
that these circuits are suitable for data communications, but recommends
that equipment on these lines should not be used to exceed 4,800 bits
per second. A notable improvement in the telephone system will be the
installation of digital switching beginning in 1984. The Siemens

factory that is making the circuit boards has already begun production
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in Bandung. A4s theses installations are completed, the switching
difficul ties encountered in using telephone lines for data transmissiona
should be d:l.m.’u.r:isl'nad.‘1't1

Intercity satellite service is also scheduled to go into operation
in 1984, Called PACKSATNET, the network uses the PALAPA satellite for
communicationa from one ¢ity to another and special VHF circuits to
augment local connecting service., PACKSATNET will offer packet
awitching to those who desire it. In addition, an intergovernmental
network, Government Information Network (GIN), ia now being installed in
Jakarta. GIN is a loop of 70 kilometers of cable and fibre optic links
and will permit high speed data transmissions among the connecting
governmental offices.15

The prize accomplishment of Indonesian telecommunications is the
PALAPA communications satellite system. The two =atellitea in the
system were placed in orbit in 1975 to serve as a domestic
commmications system. The firat PALAPA asatellitesz had a life
expectancy of seven years. Their replacementa, the PALAPA B duo, were
axpected to be in orbit and operating by the end of 1983. The first,
PALAPA B-1, was put into orbit by the space shuttle flight of June 1983,
and PALAPA B-2, a duplicate reserve unit, was to be added later in 1983.
The latter, however, was loast In the shuttle launching. Although the
older satellites can probably continue in reserve until a substitute B-2
is ready, adjustments in service may be necessary.

The PALAPA B system has a greater capacity than the firat
generation, partly because the number of transponders has been doubled
from 12 to 24, and partly because of technological improvements

resulting in more efficient components. Capacity of the PALAPA B system
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will exceed Indonesian needs despite a great increase in these
requirements. The excess will therefore be leased to other ASEAN
members. The ASEAN circuits will be used for both domestic and
international telecommunications, and will include television, volce,
and other services. The leasing arrangements were worked out in
extensive meetings of ASEAN communications and economic officials who
Jointly arrived at service requirements for ordering the satellites.16

More than 100 earth stations located throughout the islands have
also been conastructed in Indonesia for receiving and transmitting
signals from the PALAPA aystem. The greater power of the PALAPA B
system permits use of smaller antennas, and since the cost iz lower for
the smaller stations, sixty additional ones have been constructed for
use with the PALAPA B service. One i3 on remote Rauai Igzland in the
South China Sea where CONOCO and Marathon oil are drilling and

exploring.17

The stations can be used for the entire range of
communications services, television, radio, telex, telephone, and data
comrunications. They will require, however, extensive construction of
auxiliary facilities to implement the full capabilities of the system.
PALAPA owes its birth to the political objectives of providing a
unifying medium for Indonesians living on 8,000 widely separated
islands. In no other way could Indonesia have brought the whole range
of modern communications to all of its people in a few short years. A
secondary purpose was to introduce high technology into the nation, to
familiarize the public with advanced communications, and to develop a
cadre of professionals and technicians operating the system. Indonesian

personnel can now carry out all of the systems operations, the operation

and maintenance of the earth stations, the design of systems expansion,
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and the control of the satellite's position in space. Directly involved
in the system's operation are 600 skilled peraonnel.m With the basic
objectives for inaugurating the system accomplished, the country must
now turn to the difficult tasks of utilizing its economic and industrial
potential,

Research For Development

If PALAPA opened the door for Indonesian entry into the information
age, the National Program on Research and Tecl'mology is expected to send
Indonaesian industry through it. But not immediately. This will come
about, says the Minister of Research and Technelogy, B. J. Habibie,
through "realistic and concrete programs of production which incorporate
a aystematic step-by-step increase in the degree of comprehension and
mastery of successively more sophisticated technologies.“19 The
National Program provides for the research and development institutions
needed to master sophisticated technologies. Immediate goals of the
Program are directed to simpler technologies, especially in agriculture
and small industry. But more complex technologiea are never neglected.
The ultimate aim, Habibie explains, is to bring "Indonesian technology
and industry up to the levels of the industrialized countries like the
U.S. and Japem."20 The step-by-step approach, he says further, is
implemented through licensing foreign technology and adapting it in the
Program's research and development Institutions. 1In this way, Habible
says, Indonesia will obtain sophisticated technology applications for a
wide variety of its industrial activities.

Habibie is the leading figure in Indoneasian technology. He was a
genior executive in the Messerschmitt Company in Germany when he was

personally recruited by President Suharto in 1978 to head the Ministry
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of Research and Technology. The program that he leads is carried out by
a sprawling collection of research agencies and centers that are found
in 20 separate ministries, plus several other separate agencies that are
within his own ministry.21 His ministry also has the authority to
engage in Industrial production that is related to technological
development., For example, PT Nurtanio, an aircraft manufacturing
company in Bandung, is expected to turn out its first turboprop airframe
by 1984,

Coordination of the diverse research activities follows the five
point National Program adopted in 19’?8.23 The program is based on
recognition that future economic advancement depends on Indonesia's
manpower capacities in a wide spectrum of scientific and technological
pursuits. Earlier development placed greatest emphasis on agricul ture
and raw material processing industries. Current policy emphasizes
manpower in labor intensive industries. Future development will depend
increasingly on promoting industries that are technology based and that
will produce industrial machinery for light and heavy industries. The
obJective of the National Program is the development of human energy and
skills for (1) professional, scientific, and technological manpower, and
(2) technical engineering and administrative capabilities in an
inereasingly knowledge-baged labor force.24

The principal bodies for research and development in the National
Program are the Indonesian Institute of Sciences (LIPI), the Agency for
Development and Application of Technology (BPPT), and the Center for
Research, Science, and Technology (PUSPIPTEK).25 LIPT's responsibilities
are in scientific knowledge and research, while BPPT is charged with the

development and application of technologies in all sectors of the
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economy.26 Much of the effort of these two agencies is brought into

focus in the facilities of PUSPIPTEK. The center was begun in 1975 and
is expected to be completed in 1986, It is located on an 865 acre site
on the ocutskirts of Jakarta, and includes 11 major laboratories, a data
conter, and conference and administrative facilities. LIPI's
electronics and instrumentation laboratories have been moved from
Bandung and enlarged. PUSPIPTEK is intended to serve as the center for
adapting western technology to Indoneslan needas and ag a technology
interface that will furnish ready made designs and other services to
industry. Its research will be supportive and practical, not basic or
theoretical, PUSPIPTEK is in many ways comparable to Tsukuba Science
City in Japan and will include about 30 percent of all governmental
lahoratory agsets and 40 percent of all research manpower. Most of the
laboratories are operated by LIPI and BPPT.27
Each of these bodies for implementing national pelicy is expected
to encourage research on the employment of information technologles in
apecifie industrial applications. A joint panel of Indonesian officials
and American scientists in 1982 concluded that "Indonesia muat rapidly
develop its capacity to utilize microelectronic technology effectively
in support of industrialization.“28 The panel, which reviewed the
entire National Program, recommended that R&D resources should be used
primarily for advanced development programs in the utilization of
microelectronics. Manufacturing of microelectronica devices presents
fundamental difficulties for Indonesia in the near future. Thus,
priority should be given "to applications of microelectronics {as
opposed to product development) and to development or adaptation of

23

software.™
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A Diatant Goal

The Indonesian objectives in high technology are extremely
ambitious and a knowledge society is clearly a distant goal. Only a
high tech economy can fulfill the nation's national and international
ambitions. There can be no reasonable doubt about the Suharto regime's
intentions and its commitment to a high tech future. But there are
several uncertainties that stand in the way of its accomplishment.

One of the most pervasive uncertainties concerns the conflicta in
priority between providing jobs for a fast growing labor force and
raising the skills for a high tech labor force. Both are eassential
goala, but overexuberance in one puts the other at risk. A balanced
policy would seem essential, one that is both sustainable over a decade
or longer and will permit balanced answers in innumerable specific
situations.

Of critical importance in the next 10 years is the priority given
to telecommunication development. Steady improvement in providing
operable nationwide communications can progressively tie the nation's
industry and finance into one market. Without significant
accomplishment in this direction, one of Indonesia's greatest assets——
its large internal market--will remain unutilized and its businessmen
will be unable to develop the competitive enterprises necessary for
sustained economic advance.

The largest uncertainty has many political dimensions and concerns
the future of the Indonesian Government. Indonesia will face two tests
in the near future; the announced intention of Preaident Suharto to

retire at the end of his present term in 1988, and simultaneously the
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recurring question of the balance of authority between military and
¢lvilian leadership in the country.

How Indonesia responds to these interrelated uncertainties will not
only determine the course of its modernization and industrial
development. It will also be a measure of how deep the principles of

Subarto's "New Order" have taken rooct in the Indonesian society.
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PART II

Information Technology Strategy in Southeast Asia

Singapore, Malaysia and Indonesia differ significantly in
demography, technological infrastructure, resource endowment, and lavel
of industrialization. Yet despite many differences in detail, the three
countries follow policies that have in common three basic elements of an
information technology strategy.

Each government regards information technology as a national
intereat that justifies financial support, ﬁlanning asaistance, apecial
incentives for private investment, and other forms of official
encouragement., All three nations perceive the policy as a way to
accentuate comparative advantage and regard the sapecial support as
neceasary to the most efficient and productive use of all their
resources.

Each nation gives greater prominence to applicatlons of computers
and communications in industrial and commerc¢ial usage than to
manufacture of microelectronic products. Adaptation to productive usage
ia, to them, the quickest and sureat route to immediate technological
capability; it is also an opening to eventual competence in the higher
reaches of microelectronica technology. The immediate objective is to
atrengthen perceived economic advantages in the most cost effective way,
particularly in industries where other productive resources are already
committed and are competing internationally.

All three nations desire to avoid costly expenses on research and
development that has been done elsewhere. Their attitude stems from a

realistic assessment of the prevailing structure of microelectronics
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mahufacture and of the likely frustrations of a frontal entry: "Why

reinvent the wheel or try to produce here what we can huy cheaper

abroad?" Commerclalization of known, easily exploited technology 1z the
primary objective, not mastery of the intricacies of manufacturing

axotle products.

5. Looking Eagt: The Japanese Precedent

Japan is an inevitable model for a Southeast Asian information
technology strategy, just as it has been an indispensable precedent in
the earlier phases of national development. Southeast Asians see
themselves in circumstances comparable to those of postwar Japan. They
may show a visible reticence in Looking East, as all of their top
leaders have important reservations about following in Japan's footsteps
where thelr own conditiona and interests clearly differ. Their
reservations are reinforced by political compulsions in every capital to
pursue a uniquely national way. For these reasons, the Southeaat Asians
depart in significant ways from Japan's institutional precedents, even
when adapting many of the economic precepts to their own political and
cultural institutions. But Looking East, as shown by the 1984 meeting
of the Economic and Social Commission for Asia and the Pacific, is "only
too natural for developing or newly rising countries" that are the
neighbors of Japan.1

The Southeast Asians are not alone in admiration of the Japanese
precedent. Many developing countries have been attracted and are trying
to emulate Japan's route to high technology induatrialization.2 With

step-by-step simplicity it plots an evolutionary linkage from pre-
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development to the knowledge society and superpower. The Japanese
conception of Industrialization causally relates the pace and progress
of a nation's economy in four distinct industrial sectors: (1) unskilled
labor intensive industry; (2) capital-raw material intensive industry;
(3) capital-machinery intensive industry; and (4) knowledge intensive
industry. The following graphic (Figure 1) shows the concept, with 1its
four points that are established on each industry axis by the percentage
of total industrial exports represented by exports of that industry.
What this industrialization strategy portrays is a pathway for
progress and advancement in industry, a pathway where success is
represented by a diamond that moves upward over time. Progress and
advance are measured by "value added by manufacturing." The upper
portion of the graphic represents exports of industrial and production
technologies that have "higher value added™ in the manufacturing
process., Japan's exports in 1974, as compared with 1959, show higher
proportions of machinery, steel, computers, and electronic products
being exported, and lower proportions of shoes and clothing; the 1974
diamond is flatter in the lower portions and more extended in the upper
regions. By 1980 the diamond is even more elongated in the upper,
knowledge intensive sectors, contracted in the lower, and somewhat
narrowed in the middle portions. Moving up the industrialization
diamond means that Japan's exports are more concentrated in industries
where company revenues are higher. A larger sum is available for
payment for Japanese resources, higher wages can be afforded and net
company earnings can be iIncreased. Moving up the industrialization
diamond means that a higher proportion of the nation's industrial output

and of gross national product, not just exports are concentrated




Strategy of the Industrialization Diamond

Knowtedge Intensive
100%

Copital-Machinery
Intensive 100%

Capitol-Raow Material
100% |n'eﬂ5i\"e

100%
Unskilled Labor Intensive

Source: Economic Planning Agency of Japan. Quoted in Ira C. Magaziner
and Robert A. Reich, Minding America's Business, Vintage Books, New
York, 1983. P. 80. Diamond for 1980 is based on Crawford's estimates.

in higher value added products. Cost competitive exports, by this
reasoning, led Japen into higher productive sectors, accounting in large
measure for the nation's high growth rates during the 19608 and 1970s.

This evolutionary path is what attracts the Southeast Asians and
makes the Japanese industrialization model an irresistable, if

imperfect, precedent. Many developing countries have been able to
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embark on the lower portién of the model, using abundant unakilled labor
in factories bamed on simpler technologies. Several have moved on to
the middle portion of the model, where they have capital intensive
factories doing large scale manufacturing and utilizing medium level or
moderately advanced technologies. Low wage rates in the middle
industries have given the developing countries a decided competitive
edge in several of these heavily traded product lines. A few developing
countries have already moved into the upper portion of the
industrialization diamond and are producing knowledge intensive goods,
while others are beginning to take the firast steps in that transition.

Southeast Asian adaptation of the Japanese strategy has made two
important modifications. Both place information technology on a plane
with other productive resources. The first reflects the rise of the
gervices sector in international trade, preeminently in the form of
communications and information services. This has been an important
factor in Singapore's emergence as a regional center, especlally in
providing services for international finance and for petroleum
exploration and drilling. The rise of information and communications
gervices as a resource in the advancement and functioning of specific
industries gives an industrialization strategy another dimension that is
especially important for developing countries.

The second modification reflects the universal potential for
microelectronic applications. Microelectronics can be applied to many
levels of existing production processes and techniques, in particular in
the marketing, distribution, and management branches of a firm or
industry. The technologies for these applications are standardized.

This means that many options exist for competing in computerized and
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automated production in smokestack and extractive industries. Its
importance lies in the possibility of high value added employment in
some segments of labor intensive industries and in agricultural

industries.

6. A Framework For The Strategy

Converting a Japanese concept of industrial evolution into a Third
World action program for industrialization requires machinery for
guiding the national economy. Indeed, the colonial territories that
have made the greatest development tranaformationas as independent
nations have been those with formal government machinery for that
purpoge, A formal structure is not a cure-all and there have been
many failures. Much of the Third World's anxiety over its proapects for
the information age has reflected uncertainty about how to organize for
making the technological leap. That is why the search for workable
mechanisms has a high priority in all parta of the developing world.1

Thess questions have also occupied policy makers in Singapore,
Indonesia, and Malaysia. Thelr answers have often been tentative, and
some of their solutions have been discarded when they failed to produce
expected results. The machinery that has evolved reflects the
fundamental cultural and political beliefs of each nation, as well as
its unique economic and manpower parameters and state of advancement.
There are also several important common characteristics.

Thus, the machinery can be deacribed in terms of ; general
information technology mcdel, one that may be applicable to any Third

World nation following a high tech development strategy. What follows
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in the remainder of this chapter is a schematic representation of the
complicated administrative and decision making machinery found in these
countries, aa well as an analyslis of how the methods employed and the
problems encountered in actual experience are portrayed in the schematic
model. The model is based on empirical observation of national
development planning and is intended to display a simplified framework
in which complex activities can be seen in relation to a comprehensive
strategy. The model reats on two assumptions regarding national
development: +that information technology can be dealt with as a unique,
separable sector of the national economy, and that the driving force in
an industrialization stfategy is "controlling"” the flow of technology,
especially that related to the information technology sector.

In this hypothetical reconstruc_tion, the national economy is
concelved as having five interacting sectors.2 Each sector represents
an economic area that is subject to unique technology decision criteris;
conversely, interaction between any two sectors represents a critical
decision point in the flow of information technology. The five sectors
are (1) the foreign sources of technology, (2) the industrialization
administration sector, (3) the information technology production sector,
{4) the national production sector, and (5) the final consumption sector
including foreign as wsell as domestic consumers.

The model portrayed in Figure 2 places the industrialization
coordinating body at the critical juncture of the proceas. The
coordinating body is at the decision point where the rules and
conditions are established under which foreign technology will enter the
country. This {8 also where the rules and conditions are made governing

the uses technology will serwve throughout the economy. ANOTHER DECISION
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point concerna training and education and research and development,
which must be correlated with projected manpower and technological
requirements in the productive sectors of the economy. Another group of
decision pointa involves the relationship between specific forms of
information technology and requirements of industrial and other users
and final consumers. At each point the strategy coordinator is able to
exert moral, economic, or regulatory pressure on the independent
decision maker. How well this is done will be a major determinant of
guccess for the strategy.

Two principal instruments of policy aée used in "controlling" the
flow of technology, "Technological Fusion" and "Development Levering."

Technological Fusion is a merger of technologies that is guided by the
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objectives of the development strategy and is, therefore, an object of
policy making as well as a technological phenomenon. "Controlling"
Technological Fusion is the heart of the strategy, for it is in the
application of a specific computer-communication product or service in a
specific industrial or commercial operation that a development objective
will, or will not, be achieved. Development Levering is achleved when
the Technological Fusion is advanced from simple to more advanced levels
of complexity.

A relatively uncomplicated illustration of the two instruments of
policy may be drawn from the experience of the National Electricity |
Board of Malaysia. Computer operations that were initially used only to
collect data in generating plants have gradually been given control
tasks in separated installationa. The Technological Fusion of the
computer and the generator was levered upward on a limited scale. Soon
Development Levering will be elaborated more. As telecommunication
potentials have improved, computer controls are being extended to
inter-plant operations and distribution centers. Eventually, the systenm
may be expanded across the South China Sea to provide a computer
controlled power grid between East and West Malaysia.

Even a relatively uncomplicated instance of the Develcopment
Levering process suggests that a scenario for the strategy can never
proceed along an unbroken line from technology entry te final consumer.
To the contrary, the scenario is an intricate set of planning and
implementing decisiona in which market and resource estimates are
essential and technological requirements are developed in a context of
expectations and forecasts regarding the full procesa. The scenario i=s

dynamic, giving implementation feedback a special place in onward
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planning of the atrategy. In Southeast Asla, consensus is the
prescribed method of decision making; thus, the standard acenario
includea close intersectoral collaboration between planner and
performer, and between public regulator and ﬁrivate entrepreneur.

Many different versions of a strategy scenario are posaible.
"Controlling” may, for example, be loosely pursued, or it may be
rigorously carried out; it may be directed primarily toward export, or
mainly toward domestic markets. Some possibilities have been described
in Part I of this paper where each of the three nations has been
considered in some detail. It is useful to summarize some of their
principal characteristics in relation to the framework of this model.

The Strategic Model And Southeaat Asia.

Two preliminary observationz are in order. It is evident (see
Figure 3 where a thickly drawn line is an indication of high activity)
that Singapore is more active in more sectors than the others. Malaysia
shows fewer areas of concentration, and Indonesia the asmalleat number.
The intensity of concentration is especially important when considering
the role and function of induastry coordinator. Singapore, as a small
city-state, has a tightly organized system and is able to integrate
operating components, obtain up-to-date marketing information, maintain
a close watch over foreign trade and investment, and judge how well the
economic system is working. Malaysia and Indonesia, with much larger
territories, many more governmental units to administer, and more

diversified trade and investment structures, have more decentralized
systems. All economic management in these countries is less intensive
than in Singapore, and administration of the information technology

strategy follows the same pattern as other economic administration.
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A second obeervation suggests a tentative hypotheasis of an
evolutionary progression that leads from basic foundations of
information technology to more and more elaborata apﬁlicationa. This
progression~--which may be intuitively evident in Pigure 3--is
corroborated by the course of events in each of these countriles. (See
the country descriptiona in Part I.) Moreover, their experience points
to some of the specific content of the evolutionary process. It ia
apparent that all three natiens are giving high priocrity to training and
education and to research and development. This is testimony to the
fundamental importance of these areas of concentration in the atrategy.
A further step in the developmental progression may be indicated by the
relatively high priorities given to telecommunications and to
applications that tend to be communications intenaive. This line of

Figure 11
An Evolutionary Hypothesis On Information Technology Development
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progression might be expected from an information technology strategy
that is intended to accelerate Industrialization, since to accelerate
national industry it is necessary first to develop and extend mational
or international markets that are based on and make intensive use of

reliable communications systems.
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Four Standards For Administering The Strategy

In order to accomplish a coherent strategy, uniform anawers must be
given to policy questiona that arise at different points in the
strategic scenario. Success for the strategy may hinge on the degree of
consistency in responding to questions that arise in different guises
throughout a scenaric. For example, the economic gains from bulilding up
a high powered communication system could be nullified by regulatory
restrictions and technical standards placed on the intérnal hardware or
computer networks of banks and other commercial users. Similarly,
development of high tech industries that have no prospect for becoming
coat competitive Internationally could end up detracting from, not
adding to, national development. Senaible, segregated policies are not
encugh. The industrial coordinating body also has to worry about
maintaining consistent and steady standards in both the method and the
content of the strategy. There are four decisive standards for dealing
with these recurring situations.

Style has to do with the manner and method of planning and
managément of the induatrial policy. Closely coordinated administration
can regulate regources and objectives effectively. A tight ship is
generally regarded as a well-run ship, and given the best chance for
success. 3But this isn't the answer for every gituation. What worke in
Singapore may be disastrous elsewhere because cultural differencea and
economic circumatances alter the prescribed "beat" answer. Where
resources are diversified and many governmental units exist, looser
techniques may be more effective. An infenaive atyle in Malaysia and

Indonesia could be counterproductive. Finding the style that fits may
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be more important than trylng to adapt technically efficient methods to
a hostile environment.

Staging is related to the level of ecﬁnomic advancement and the
tachnological capabilities of the nation. Decisions that push
technology atrategy beyond the current capacities of the nation will not
gucceed. Even when they work from a technical point of view, the
product may not be wholly useful, and results may be less beneficial
then from a less ambitious effort. Staging is more difficult in
implementation than in planning, and difficulties are magnified in a
decentralized environment. On the other hand, decentralized programming
can anticipate that built-in corrective machinery will help, not always
poasible in centralized aystema.

The Singapore system has elaborate safeguards for aasuring proper
astaging. They don't always work as planned, but the managers are adept
at making changes. Both Malaysia and Indonesia are currently debating
policy on staging. The issue in Malaysia ia the pace of technological
advance in the past decade. Several advisors in the Prime Minister's
department believe that staging has not been sufficiently aggressive and
that affirmative government investment policies are called for that will
move the country into higher tech industry on a large scale. In
Indonesia, the levels of budgetary support for the PALAPA satellite
commmication system as well as for a research and development center
are in question., Several iInfluential economists argue that these
represent staging that is too aggressive, and that greater emphasis
should be given at this time to labor intensive staging.

Foreign trade considerations enter every question in an information

technology strategy. It is easy to see why. The strategy affects the
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foundations of foreign trade by seeking to alter the national resource
base through creating, enlarging, and deepening knowledge resources. It
is based on a new trade doctrine that is a departure from conventional
explanations of why trade takea place, as well as from traditional
concepts of comparative advantage and of what determines the gains from
international trade. This does not mean that the economic gains from
following comparative adventage principles are lost; indeed, they may be
multiplied. The new concept of dynamic comparative advantage that is
now advanced is a 1980's version of the earlier doctrine, It
generalizes the infant industry justification for supporting new
producers during an initial period of high costs, on the ground that
support can be ended when economies of scale and experience take hold
and costs come down.

According to the new doctrine, the high technology industries are
based on systematized knowledge, a resource that has the capacity of
revitalizing other resources as well as of recreating itself. As it is
an acquired resource ita acquisition requires maturation. Scientific
knowledge and technologically employed knowledge must go through a
learning and incubation period before becoming commercially viable on
their own. Knowledge industries, therefore, cannot be judged by
traditional standards of comparative advantage. If high tech industry
is supported through the learning and incubation period, however, the
national economy will move to a higher plane of comparative adwantage
and acquire in the process the technological capacity for international
competitiveness. In the new doctrine a nation maximizes gains from
trade by deperting from static comparative advantage and creating its

own dynamic comparative advantage.
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The practicality of dynamic comparative advantage has been
demonstrated many times, The new principle has also been abused many
times. The possibilities of abuse are many, and the costs are high.
Abuse iInitially deprives the abuser of objective pri;ing criteria for
making allocation and output decisions} it eventually leads tog
misallocation of the nation's resources and retards its development.
The problem for the industrial ccordinating body is to seek out the
dynamics and avold the abuses: (1) to find step-by-step methods of
achieving reasonable technological targets while avoiding technological
gaps that are too wide, and (2) to integrate dynamic comparative
advantage with known resource advantages, while avoiding commitments to

targets that require periocde of support so lengthy that they nullify

eventual gains.

1

S;ngapore, Malaysia, and Indonesia have devised severazl practical
ways to answer these problems, One 18 to focus on older technologies
rather than to atteapt the newer frontiers before adequate preparations
have been made. A second, particularly applicable to Malaysia and
Indonesia, iz to relate information technology strategy to applications
in industries where they have known cost advantages, for example, in
their primary producing sectors. Singapore has concentrated on
international trade and banking services, where it has long recognized
economic assets. Important also 1ls the practice in all three countries
of aiming research and development at adaptive, not experimental
objectives, and of devoting subsidized support primarily to education
and training.

In actual practice, both Singapore and Malaysia have good records

on industrial trading. Indonesia has had comparatively more




-75 -

overprotected and uneconomic producers. The Suharto regime has taken
some steps to correct these misallocations, but a history of import
aubstitution could prove an important impediment to the information
technology strategy. Malaysia has shown some inclination to over-
protect its rising software and services trade, though these have been
of minor consequence mo far., Singapore's efforts to achieve Development
Levering have sometimes had the practical effect of restricting some
activities--e.g., consumer finance--to domestic companies.

Investment climate is another central factor in decision making,

possibly the most important influence in employing foreign technology.
While foreign technology may be obtainable without foreign direct
inveatment, the disadventages are often overriding. Many of the most
attractive and potentially beneficlal advanced technologies are held by
firmgs that prefer direct participation. Moreover, except when the
domestic licensee has independent access to top notch managerial
experience or the technology has easily solved production problems,
difficulties in employing it competitively may be insurmountable.
Foreign direct investment is all but essential for a succesaful
information technology strategy, and in most instances in large amounts.
Hence, the importance of investment climate.

Investment climate is & product of sceres of small items, and
cannot be satisfactorily established in terms of a few criteria. Tax
rates, joint venture requirements, wage rates, acceasible transport, and
excellent infrastructure are primary considerations. For many high tech
investors management contrcl and marketing opportunity are vital
factors, particularly for those giving high priority to technological

integrity and hoping to expand corporate activity. Because high tech
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investors are looking at long range expectationa they are not likely to
conaider any single factor, or any single set of factors, apart from its
relationship In the context of everything that goes into the investment
climate.

The investment climate objective of the information technelogy
strategy is two-fold: +to atiract foreign investors in ventures that
will preoduce the goods and services needed, and to assure that an
adequate transfer of technology takes place through the venture. Thase
can be conflicting objectives——for example, by such lenient foreign
investment terms that technology tranafer is minimal. But they need not
be. The problem for the Induatry coordinator in the strategy is to
establish an investment climate that provides a satisfactory balance
between the two objectives.

The investment climate in Singapore has been studiously cultivated
for two decades. The effort has been succesaful, which makes it easier
to attract desirable technology into the country. In Malaysia, the
investment climate has been clouded for the paat decade by racial laws
that impose quota requirements on all aspects of new investment. These
do not obatruct technology investment, but they have hampered it.
Although Indonesia's past reputation has been blemished by a large
number of minor obstacles, more than from major ones, the investment
climate has lmproved dramatically in the paat decade. There ia still

room for improvement.

Ultimately, what the Four Standarda show is the proviasionality of
an industrialization strategy. The terms "targetting" and "picking
winners" that are elementary vocabulary in the voluminous literature on

industrial policy in the advanced nations, have little relevance for an
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industrializing strategy. What is relevant is determining where natural
forces are leading and establishing conditions that will accelerate
their movement. An industrializing strategy is not engaged in picking
winners; it is intended to devise a framework that will enable real

winners to stand up in real international competition. It is easy to go

wrong and easier to fall ahort of ideals, but the Southeast Asians are

showing that a workable framework is possible.

T The Human Element

Adapting and administering an economic strategy in tune with
international realitles may solve several key developmental prohlems.
But will it actually achieve development purposes? Why should Southeast
Apians expect an information technology strategy to serve them when some
of the more advanced nations that have tried have not been outstandingly
successful? Why believe they can beat many years of Third World
thinking about information technology that has been predominantly
pessimistic and has made a popularly accepted case for its dismal
expectationg?

-= Microelectronics in the multinational companies would create a
gelf-perpetuating technological gap that would intensify Third World
inferiorities in industrial and economic strength.

~= The Third World at best faced a "Catech 22" choice; 1t could
watch its labor intensive industries go under from computerized
competition, or it could create ita own stratified asociety of "haves"

and "have nots" with computerized multi-national factories.




-78 -

-- A former United Nations official predicted in 1981 that the
Third World nations faced the prospect of turning into "deserts through
the exclusion from the c&mmunications club."1

These bleak views seem out of place today, except perhaps for the
poorest nations that have not yet been able to break out of the poverty
oycle. In much of the Third World, the prospects are much brighter. 1In
many, opinions and expectations are much more optimistic. Few Southeast
Aasians regard microelectronics and computers as the sure fire answer to
their economic future or fail to see the social issues that may arise.
Many believe that microelectronics can be harnessed and made into a
national asset that will give peoplé who use it prudently an edge over
their competitors. Even the pessimists acknowledge that competitive
forces may make non-computerization a more vulnerable strategy than
computerization.

Four reasons account for the optimism prevalent iIn Southeast Asia.
Mutually reinforcing, they add up to a growing assurance that these
Third World nations can compete against the high technology lead of the
industrialized world., The attitude of hope is partly psychological; it
is founded on fundamental perceptions of the economics of industrial
information technologies.

1. Labor Costs. The Southeast Asians have been capitalizing on
the knowledge that a major motivation for technology investments in the
Third World is to take advantage of lower wage scales. The principle is
as applicable to high tech as to labor intensive industry, provided
trained employees and technically skilled profeasionals can be found in
the developing country. Education and technical training in

computerization and computer controlled production has a high priority
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in each Southeast Asian country. The learning curve for a worker in an
automated steel or motor vehicle plant in Southeast Asia may be longer
than for a worker in Detroit or Pittsburgh, but still not detract from
the difference in wage scale. Although wage rates may rise faster in
Southeast Asia, the increase is not likely to compensate where very high
wage rates exist in the U.S. or other industrialized competitors.
Automated production is accepted as necessary today for meeting
International competition in such industries as textiles and timber
proceasging.

2. Industrial Interdependence. The Southeast Asiana anticipate a

growing role in high technology based on the complexity of advanced
industry. Production in the modern industrial corporation is not a
single progression from raw material to a finished product that is then
delivered to a customer. It is a series of discrete steps in a complex
process. A single corporation is likely to engage in only a small
portion of the entire process, with final product manufacturers often
serving as little more than assemblers of components made by asub-
contractors in accord with the manufacturer's design. Some American
companies--most notably IBM--have incorporated Southeast Asians into
this process, and Japanese corporations are also beginning to sub-
contract in the region. It is still a relatively limited phenomenon,
but the Southeast Asians expect to enlarge their activity in complex
production and to employ information technology in increaéing thelir
role.

3. Technology Transfer. Despite international controversy over

access to technology and much concern over the terms of its transfer,

many developing countries have not found access an insuperable problem.
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Increasing diffusion of the knowledge underlying the sclentific
principles can be expected to make the technology even more widely
avallable. A congenial attitude towards forelgn Inveatment helps
technology flow inward; the Southeast Asians can look with guarded
confidence to multinationals for high tech enginéering and design and
for production proceases through licensing, joint ventures, and turn-key
contracts. Much of the most important technoloegy for industry is the
property of engineering firms or manufacturers of robots and other
automated machinery. The technology 1s marketed intgmationally and is
gold as readily to developing countries that can employ it as it is to
the industrialized nations. Proprietary technology in the possession of
final product manufacturers, who may want to discourage competition in
the Third World, may not be as accessible, Even proprietary technology
is subject to the competitive processes, however, and eventually becomes
available internationally when its owner decides that earning licensing
royalties is better than watching a competitor earn them. Competition
among the technological leaders is insurance that high grade technology
will be available on competitive terms and prices.

4. Self-Confidence. Twenty yeara of rapid growth s created a

public expectation of economic progress and an atmosphere of confidence
that economic problems are manageable., If the inertia of colonization
can be overcome, why should high tech be more difficult? Southeast
Agians see the immediate challenge in commercial terms. The objective
is not to overtake technological leaders, or even to challenge them on
technological grounds. The Japanese example demonstrates that

technological pioneering is not necessary for commercial success, that
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innovation on the production line and in the market place are often more
advantageous than scientific leadership. Adopting and adapting is a
proven technology strategy and can be as commercially profitable for

Southeast Asia as 1t has been for Japan and other parts of East Asia.
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PART III

International Consequences of the Information Technology Strategy

The national development policies of Singapore, Malaysia, and
Indonesia described in this report show a common énd growing reliance on
the use and technological intensification of computer-communication
applications in industry and commerce. It will be many years before
policies are fully evolved and their international consequences are
worked out. But the initial impact of the trade and investment patterns
aqd the structural changes they are generating is already being trans-
mitted abroad. These new pattefna and structural changes could have
significant implications for other countries within this decade; (1)
increasing Southeast Asian technological component requirements for
capital imports and forelgn investment and a growing demand for imports
of computer-communication products and services; and (2) the emergence
of a Southeast Asian growth center of increasing international

gignificance,

A comprehensive investigation of these international consequences
liea beyond the scope of this study. Thias ingquiry into questiong of trade
and investment touches on broader implicationz, btut does not consider them
in depth. It includes a brief analysis of Japan's changing role as the
principal external influence on the area's industrial advance. Tt
focusses on the impact that the changing structures in Southeast Asia are
having on (1) the trade and investment opportunities that are opening up,
(2) the regulatory culture that is forming, and (3) the public policy

issues that are being posed for other governments.
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8. Trade and Investment in Southeast Asia: Japan Sets the Pace

Japan's industrialiasts have the biggest outaide stake in Southeast
Asia's aspirations for high tech industrialization.1 Japan has been the
number one outside industrial force in these countries for a decade or
longer. The area's markets have been major outlets for export and
investment, and its oil, timber, and other primary products have fed the
induatries of Japan for many yeara. The trading relationship has been
generated by exporta of low priced consumer goods and machinery, and
especially of capital goods and technology associated with investments
in primary producta and in factories and plants of lower and mid-level
technologies. Official encouragement and diplomatic backing along with
material support in the form of export credita, low interest loans and
tax concessions have helped the Japanese corporations. But their
success has been much more attributable to their own entrepreneurial
behaviour; to aggressive marketing, low cost management, and thorough
knowledge of local conditions.

The data in Figure 8 below are an indication of Japan'as leading
position. They show Japan with a 20 percent share of a $59 billion
market in 1582, compared to 12 percent for the U.S. Japan'a exports
were about 10 percent of its total exports, but U;S. exports were only 3
percent of its totals. O0fficial investment data ;re not available by
country and, partly because many oll-related investments are omitted,
the figures that are officially released are ambiguous. With this
qualification, the indicators of industrial investment in Figure 8
appear to show a decided lead by Japan in both Indonesia and Malaysia,

but probably a U.S. lead in Singapore. (See the explanatory footnote
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_b /.) Japanese investments tend to be diffused throughout light and
medium industries, electronic products, trade, primary products, and
transport while U.S. inveatments are concentrated more in higher
technology applications, principally petroleum drilling, oil refining,
banking and financial services, and electronics.

Figgre 12
Trade and Invegtment of the U.S. and Japan in Southeast Asia

Foreign Investment {b)
Market Share {(a) {Excluding Petroleum)
U.5. Japan U.S. Japan
Indonesia 11% 28% 6% 35%
Malaysia 14 20 Fourth First
Singapore 12 15 b3 30
Total 12% 20%

a. The figures refer to percent of total imports that each nation
obtainsg from the U.S. and Japan. Data are for 1982 and are from
International Monetary Fund, Direction of Trade, varlous issues. Total
importa of the three nations in 1982 were $59 billion.

b. The figures refer to the relative position of the U.S. and Japan in
relation to total foreign investment. Indonesian percentages are from
the Investment Coordinating Board Report for Foreign Inveatment Projects
During 1967-81, and are cumulative for the 1967-81 period. The
Singapore figures are also cumulative for 1972-81, and are taken from
the Economic Development Board Annual Report, 1983. As the categories
reported by EDB are for "North America" and "Asian" investments the U.S.
percentage Includes Canadian investments and the Japan figure includes,
among others, investments from Taiwan, Hong Kong, and Indenesia.
Malaysia does not issue statistical data on foreign investment by
gource. Various publications of the Malaysian Industrial Development
Authority refer to the relative positions of foreign investors, i.e.,
Japan is currently in the leading position and the U.S. is in fourth
position., It should be explicitly noted that the figures contain
obvious ambiguities whoze net effect is probably to understate the
relative investment position of the U.S.
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Japanese activities in Southeast Aasia have not been az system-
atically pursued as some writers suggeat. Many Japanese corporations,
however, have established investment patterns that have coincided with
the advancement of the Japanese economy. The aymmetry was not perfect,
but it was good enough to materially affect the investment and growth
patterns of both areas. Rising high tech employment inside Japan
atimulated investment in rising low tech employment in Southeast Asia.
Success for Japanese firms often rode on taking advantage of a situation
that enabled them to transfer at great profit their labor intensive
factories from Japan to Southeast Asia. These investments, in turn,
generated more trade in suppliea and equipment and greatly enhanced
Japan's role as an economic power in the area.

The question now is whether past corporate strategies will continue
to be as effective as the underlying rationale changes. The Southeast
Asians are moving progressively toward higher tech employment, thus
distorting symmetrical patterns. Local demand for low cost consumer
goods is growing, but local producers are increasing output and upgrading
their plants and, along with producers from other developing countries,
are moving into and aggressively competing in these markets, It is
therefore questionable whether a trade and investment strategy of the
1960's and 1970's makes sense in the 1980's. There are clear indications
that the evolving economic structures in Southeast Asia are causing new
thinking about future trade and investment 1n Tokyo boardrooms.

Past corporate atrategies were related to official policies in Japan
that encouraged movement out of labor intensive industries. 1In its own
upward advance, Japan was pursuing a policy of moving domestic resources

from lower to higher levels of "value added" and trying to do so without
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forcing companiss to pay excessive dislocation costs. But the necessary
shifting was in fact an exceedingly difficult adjustment for the
companies. Eleanor Hadley and others have shown how these firms faced
wholesale disruptions or bankruptcies in staggering numbers.2 Moving
abroad was an alternative to shifting assets at home or to going broke.
To make the adjustment more palatable the Japanese government provided
special incentives to companies to move out. Many firms accepted low
interest loans and tax concessionsz for making this adjustment and shifted
their operations to other parts of Asia. Low wage rates and abundant
labor provided further economic inducements for Japanese firms to
establish subsidiaries or, more often, to form joint enterprises with
local Southeast Asian business interests.

The tracks of a profit making enterprise following a symmetrical
strategy have been traced by Professor Terutomo Ozawa:

Aslan countries account for about 40 percent of Japan's

overgeas investment in manufacturing .... mostly labor

intenaive, low technology producers. This newly evolving

trade system enjoys not only the low cost production

avallable in developing countries, but, and more important,

the marketing networks s¢o extensively developed by Japanese

firms, notably the trading companies in world markets.3

In short, the investment strategy worked out by Japan's companies
resulted in transferring the low value added manufacturing portion of
electronic products, textiles, and garment production to ventures
abroad, while retaining the high value added marketing portion under
their own corporate control. Because the Asian investments provided
built-in marketing arrangements their investors greatly diminished the

risk that the Jjoint venture producers would find themselves with

warehouses full of unsold or unsaleable inventories.
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The functioning of the strategy required open external markets for
the Japanese trading companies and for the new producers in the
developing country. It worked at lower technological levels when these
markets could be reasonably assured, But this was, In part, an accident
of history. There are two reasons for suspecting that thi= productive
investment strategy may not work as well as the Southeast Asians move
into higher and more complex technologies.

1. Market adjustments at lower technological levels have in
practice been only partially borne by Japanese domestic markets: indeed,
Trezise and Suzuki believe that domestic markets were hardly opened at
all to these imported products.4 In any case, the markets were soon
closed as the labor intensive textile and electronic firms that went
bankrupt or moved to other parts of Asia in the 1960's were replaced by
integrated and automated factories in the 1970s. Many of the joint
venture factories have had to look elsewhere to dispose of production.
Much of the output of the Japanese invested textile and electronic
factories in Southeast Asia has been marketed in Europe, North America,
and elsewhere. This pattern might be much more difficult to repeat
today.

2, The tagk of finding markets for past Japanese joint ventures
has been eased by the trade preferences accorded manufactured products
from developing countries. Under the trade preference achemes agreed to
in the United Nationas Conference on Trade and Development,
industrialized nations in North America, Europe, and Japan have
permitted certain industrial products from developing countries to enter
at reduced tariffs and customs duties. Such preferences asre not likely

to be available for the higher technology goods and services. Moreover,
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in the past decade many Asians have acquired marketing expertise in
consumer goods; they no longer need Japan's trading companies for
marketing these products.

With such difficulties in repeating past performance, it would be
surprising if Japanese firms were not looking about for new trading
relationships. One answer: if labor intensive investments are losing
appeal, cost-cutting by upgrading the technology may work. This is a
route for several mid-technology firms, under preasure at home to adjust
for the knowledge society mode. Another answer might be investment in
Southeast Asia for domestic rather than export markets, seeking, if
necessary, protection from international competition.

Professor Miyohei Shinohara of the Institute of Developing
Economies in Tokyo has deacribed a different form of trading
relationship that is developing as a result of changing structures in
Asia. Shinohara diatinguishes the new "horizontal" interrelationships
from the "vertical trade patterns that have cheracterized trade between
the former colonial areas and the former seats of empire.5 As colonies,
trade relations were relatively uncomplicated: the Asians exported
primary products that were processed in Furope or North America and
received in return finished goods for consumption along with some
capital gooda. Post-colonial trade has followed the same patterns, or
closely similar ones. But these vertical patterns have been gradually
shifting, Shinohara =says, as the production of manufactured goods has
grown 1n Southeast Asia and exports of finished goods have risen.
Although Southeast Asia continues to export large volumes of timber,
rubber, palm oil, petroleum and other primary products, the interchanges

are increasingly "horizontal." Intra-industrial relationships are
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increasingly prevalent in the trade of Southeast Asia. Trading patterns
are bacoming more like those of the advanced naticns. And, Shinohara
thinks, Southeast Asian £rade will in time resemble intra-EEC exchanges
or that between the U.S5. and Europe.

Shinchara's hypothesis seems well taken. It points to further
proliferation ofcorporate trade strategies, and a widening spectrum as
the Southeast Asian economies as well as the Japanese economy become
more complex. No single strategy is suitable for every company and in
an economy as comprehensive as Japan's, many corporate strategies are
valid. Some Japanese corporations are leery about deviating from
resource exploitation and labor intensive production in Southeast Asia.s
Othera are not, and are prepared to move into new modes of production
and investment. For these, aggressive commercial enterprise requires a
steady succession of new forms of trade and investment. Horizontal
trade matches the Southeast Asian concept of employing information
technology in interdependent production and their growing interest in
high tech sub-contracting. It calls for new forms of organizing
production and inveatment, and not just for a tranafer of production
facilities from one location to another.

The wider spectrum of corporate strategies is a logical response to
technological advancement in Southeast Asia. It could provide the basis
for a new era of trade and investment for Japan's corporations, one that
is characterized by a gradual shifting to emphasize the horizontal more
and the vertical less. Considering the high stakes inveolved for
Japanese firms that come up with a strong and responsive strategy, the
Southeast Asian area is likely to see them actively initiating high tech

answers to the information technology strategy.
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9. Looking West: The American Opportunity

How will the Americans perform in competition with the initiatives
of Japanese corporations? They are favorably situated technologisally,
and, contrary to instances of subaidized terms for some Japanese trade,
U.S. banking predominates in the area's competitive international
finance. American high tech corporations enjoy esteem as the leading
firms in most computer-communications product and service lines. Japan
may be the overall pace setter, but the hebit is deeply ingrained of
looking west for advanced technologies. Many American firms have
strong, established positions which put them in an opportune place for
responding to Southeast Asia's movement into the information age.

The importance of thias advantageous position muat be measured in
relation to how it is employed. Where others have advantages of their
own, results depend as much on how corporate resources are used as on
what resources the corporation controls. In the Southeast Asia of the
19803, effective corporate strategy depends on understanding the
dynamics of this part of the Third World and on finding realistic
answera to the changing economic atructures of the area. The final
pages of this study, accordingly, are devoted to more detailed
definitiona of three critical questiocns that the economic dynamics of

Southeast Asia pose for the United States and the international

community.

The first of these questions is: What should American and other
external suppliers anticipate from the increasing demand for capital
equipment for upgrading production technologies through the use of

computer-communication applications?
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-- Technological Fusion is a fundamental part of the information

technology strategy. It leads to growing requirements for production
and distribution systems In which computer-communications are
efficiently employed. In many cases external suppliers can satisfy
demand through standard systems or by simple adaptations of systems
employed elsewhere. This is true of many distributional service
requirements for marketing, office administration, inventory controls,
and others. In other cases, requirements will neceasitate custom
designed systems that make special use of conventional equipment and
software. Demand for both types of systems is rising rapidly in all
three countries.

A new form of technological fusion is becoming increasingly
important in Malaysia and Singapore and is likely to mount rapidly in
Indonesia during the coming decade. The new requirement iz for
specially designed sy;tems that combine and mix other technologies with
computer-communications for enterprises functioning on a national or
international scale. It includes a comprehensive design for production
and marketing, covering in particular a plan for training and
production, intra-firm coordination, and research and development. What
is called for is more than a computerized factory; it is a computerized
industry system, suitable for conditions in a developing country.

Such requirements are mostly likely to be satisfied through direct
investment and joint ventures, often with state-owned enterprises. 1In
gsome instances they may involve orders for turn key factories or plant
construction designs. Several fields in which such technological fusion
requirements are likely to arise in the 1980a include paper and

printing, food processing, rubber processing and products, olls and
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fats, transport, microelectronic products and services, photographic
supplies, medical equipment, health services, textiles, finance,
banking, retailing, insurance, and metals and engineering fabrications.
Before 1990, technology fusion requirements are likely to be mounting in
traditional heavy industries. In Indonesia, government agenciles
probably will have greatly expanded requirements, just as Malayasia and
Singapore are already deeply committed to official uses of the
technologies.

-— Integrated Production. Adaptation to specialized Southeast

Asian production could in many cases provide a profitable way to
organize multinational production., Many Southeast Aaian businessmen
expect to concentrate on a small niche within an industrial process. By
the same token, those who produce around that niche may concentrate
equally on high productivity tasks necessary in the production process.
This can be done either through sub-contracting or through more
permanent inter-firm supplier arrangements. It might make sense for
some multinationals to plan a production strategy around micro-
applications where Southeast Asian natural comparative advantages lie,
or where thelr improving capabilities in technical operationa can be
made into a new comparative advantage.

The rewards for organized production in the knowledge industries
are for innovators who can see potential before their competitors do.
Complex production that can use the skilled inputs from the Southeast
Asians 1s a contest of industrial management. Even firms too small to
engage in large acale international production with their own resources
may be able to expand through a managed array and linked chain of small,

highly efficient producers. An innovative American entrepreneur
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recently revealed his start-up plans to compete on this basis in the
market for office typewriters and word processors:

We are anxious to keep this a United States company and will
start assembling the machines here, but the economica of
building Pro*otype machines in the Far East are

irrefutable.

-~ Small Businegs. Until recently, data communications systems

were used exclusively in the larger busainesses of Southeast Asia, but
introduction of microcomputers altered this market. Smaller companies
(e.g., real estate, insurance, retail and wholesale trade, trucking,
repair shops) have been buying them throughout Southeast Asia, partly
from curiosity and partly to explore their value in a small business
setting. The latter objective has tmken over as these business users
have expanded from budget systems to other software packages. The
inauguration of public data communications network services In Malaysia
and Indonesia open new prospects for computer system usage by small
business. Smaller companies have been virtually shut out from
networking because of the high coat of leased lines, heretofore the only
available option. A public system will provide innumerable new
networking uses for small companies. Demand for more complex packages
and custom made softwa:e gyatems is likely to rise rapidly. Demand for
data base services could also increase as small companies gain in
experience and see the potential that such services could offer. Local
entrepreneurs are beginning to market data base services in Malaysia and
Singapore, generally as an extension of computer hardware services.

—- Technology Transfer ig one of the principal stakes in any high

technology investment in Southeast Asia. The most difficult hurdles are
managerial, rather than technical or legal. The western possessor of

the most advanced technology is not necessarily at an advantage in these
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circumstances. The Southeast Asian entrepreneur is looking for
compercial gaina from a technology transaction. This may be more
subastantial when buying a less than optimum technology, depending on the
terms of sharing detailed technological data as well as on licensing and
royalty fees. The key is performance in production, and the technology
package that ls bug-free and contains managerial assurance throuéh the
trial stages will be preferred over the latest developments. It can be
assumed that several alternatives will be available that can be very
attractive on commercial grounds to a Southeast Asian buyer.

An important consideration is the willingness of the technology
supplier to work with his Asian counterparts in raising the
technological level of a joint venture production or a licensing
agreement durlng the perlod covered. Development levering has been a
vital part of Singapore's taechnology strategy for many years, and will
almost certainly become an element of increasing importance in
development administration in Malaysia and Indonesia. This means that
atandard criteria for inveatment approval will be the inclusion of
contractual provisions for upgrading technology and for active research
and development programs. Investment proposals that explicitly provide
for theae criteria are going to be bhetter received than those that do
not.

—— Correcting Indonesia's Telecommunicationa Bottleneck is a

requirement of speclal importance for the mation's economic future.
Without a vastly improved and deepened aystem, nationwide marketing is
fatally handicapped and new industry cannot reach output levels where
low cost production is posaible through ecconomieas of scale. The

communication bottleneck is a major hindrance to development and
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correcting inadequacies is a priority goal of the current plan for
1984-89,

The framework for a nationwide system has been started in the past
decade by the building and operation of the PALAPA T satellite
communication system. Orbiting of PALAPA II opens a new phase where the
system is potentially usable throughout the sprawling island nation. In
order to integrate and supplement the satellite aystem, it 1s necessary
now for the Indonesian telecommunication agencies to concentrate on
expanding and upgrading terrestrial communications. Indosat also is
expected to focus on earth stations, and has been moving on this problem
by constructing more than 100 of them, an increase over the 40 available
earth stations for PALAPA I.

With this large increase in earth stations, local transmission and
usage becomes of paramount importance. These neglected areas in the
Indonesian system are goeing to be dealt with in the present plan period.
The PACKSATNET ia intended to permit data communicationa over moat of
the country. Local lines will be extended and upgraded to handle
commercial traffic, particularly in and betwesn major cities, and
telephone inatallations are to be doubled in the next five years.
Terrestrial microwave and land cable lines will be installed to make
effective use of and to backup the satellite communications. Television
and radio broadcast services will be expanded, resulting in incressing
requirements for both services and equipment. Production and assembly
plants are also expected to be constructed for supplying a part of the
equipment that will be needed.

-- Telecommumnication Equipment Suppliers have a marketing

opportunity here amounting to several billion dollars over the naxt five
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years, and rising even further into the 1990s. Except for satellite
communications, this is a market where until recently American suppliers
have shown little interest and have not had a significant place. This
is partly a matter of historical accident and partly a matter of
technical standards (see below for further commentary on the question of
telecommunication standards in Southeast Asia).

While European and Japanese manufacturers may have the advantage of
history, many American companies have been working hard to compensate
for their disadvantages not just in Indonesia, but in Malaysia and
Singapore as well. They have a big handicap to overcome. AT4T has a
speclal problem because of ita size, its monopolistic past, and because
it is a newcomer in the area. When a Telecom executive asks "where have
they been" he means that Southeast Agia expects the company to prove
itself. Until wary Telecom managements observe how AT&T is going to
behave, a careful attitude is likely when bide are considered. Many
months may be required before AT&T is as fully accepted as some of the
European, Japanese and other American firms that have been active in the
region for many years. In the meantime, AT&T might accelerate becoming
a member of the "community" by carefully planned support for
infrastructural and institution building.

The second question posed by a technologically emerging Southeast
Asia is: what should multinationals look for in the new regulatory
cultures that are brought about by technological fuaion, rapid
development, and advancing technologies?

-- Regulating High Tech raises new problems for Southeast Asian

governments. They are undergoing strains similar to those seen in the

U.S., Western Europe, and Japan whose regulatory bodies don't know what




- 98 -

to do elther when induatfial lines become blurred and unprecedented
situations ocome up. Deregulation has been tried but often is a misnomer
when it only means a differant form of regulation. More frequent is
regulatory lag, where agencies continue to administer rules and
standards that ars obaolete or that may even run countsr to new policy
objectives. Telecommmication administration often fails to keep up
with the needs of the induatry. A different kind of lag is reflected in
the inability of any government to regulate illagal copying of patented
and copyrighted products.

Another attribute of the changing regulatory culture is increasing
differences among agencieaz reaponsible for technology decision making.
Singapore Telecoms may technically approve new equipment for
installation in banks, but other government agencies may restrict it for
other reasona. National agencies in Indonesia and Malaysla often follow
wholly different guides than state or regional authorities. These
discordant forms of regulatory culture are a growing phenomenon and are
likely to be encountered in all three countries with greater frequency.
It is a problem that is bred by success, The purpese of the information
technology strategy 13 to encourage computer-communication applications
that cut across industry boundaries. The more successful the strategy,
the more likely it is that the regulatory authority will be umable to
keep up the pace. When two or more regulatory bodiea are involved and
both are falling behind the industry they are trying to regulate,
confliet and confusion are unavoidable until new lines of authority are
sorted out —— and new regulations are approved.

—- Information Flows bave not yet become a major 1ssue in Southeast

Asia. The privacy regulations that have been a metter of extensive
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negotiation in the industrialized world are not found in this part of
Asia. Data protection laws have not been legislated. However, other
forms of reatrictions on data and information flows, though not
extensive, are found in all three Southeast Asian countries.

Press censorship is practiced in the area, a tradition that has

been extended to television, films, and more recently to public sales of
video tapes and computer software. While enforcement is usually
directed toward moral, social, or political objectives, the censor's
offices have also used their authorities to restrict legitimate economic
transactions or to improve local commercial earnings. In a
straightforward case, the official Malaysian news agency, Bernama,
recently announced that after May 1, 1984 it would be the sole
subscriber and distributor of foreign news agency services. Bernama's
General Manager candidly disclaimed any intention of exercising any
editorial or other censorship., To the contrary: "Bernama's new role is
a business, not a political story._"z

Financial data flows have been reatricted by Singapore in
connection with regulatory measures that were necessary to control
banking operations and maintain an orderly money policy. The Monetary
Authority of Singapore, for example, does not permit bank accounts to be
processed internationally when such processing could result in evasion
of regulations intended to control the supply of money, or when they
could lead to a violation of banking reserve requirements. Although
foreign exchange transactions are not prohibited, banks are required to
submit daily reports on active accounts. These regulations have now

been incorporated in legislated amendments to the "Banking Act."
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There are many restrictions in Indonesia and Malaysia on the uses
of telecommunication linka. All three Talecom authorities require
gpecific approval for any equipment that is attached to the telephone
gystem., In Malaysia, requesta to install forwarding devices are denled,
and equipment for automatically transferrling Incoming calls into a
firm's branch office to the head office is not acceptable. Both
Malaysia and Indonesia reatrict use of leased lines, and will permit
only point-to-point communications, which limits efficiency and
increases the cost of networking. Singapore rarely imposes restrictions
on line usage and then only when the equipment is clearly incompatible
with the system and would cause unaccepiable disturbances. But other
agencies may restrict even when Telecoms approvea. Banks, for example,
are permitted to operate automatic teller equipment through
telecommunication links but the Monetary Authority will permit them to
be installed only In branch banks.

The ASEAN members have congidered the possiblility of a regional
agreement that would facilitate the flow of information and data and
would limit umnecessary restrictions that are detrimental to other
members. They have agreed on some common practices in connection with
the use of the PALAPA satellite system. ASEAN has not, howver, reached
any binding, formal agreements on dealing with transborder data flows.

-« Telecommumnication Standards. Rightly or wrongly the Telecom

authorities in Indonesia and Malaysia tend to follow standards set by
CEPT, the Coordinating Council for BEuropean Posts and Telecommunica-
tions. U.S.~-made equipment and asoftware are not auvtomatically

approved--to the detriment of both the manufacturer and the user. A

financial service company in Malaysia, for example, has been considering




- 101 -

installing a main frame computer that would replace its present
dependence on the computer in Singapore. Import duties of 25-30 percent
on computer equipment have been lifted and a new installation in
Malaysia would circumvent a hefty surcharge on transmissions to
Singapore. But this company is hesitant to go ahead because Telecons
approval has been withheld in aimilar past situations.

Telecoms officials acknowledge their hard-nosed attitude toward
telecommunicationa and computer equipment and software that does not
conform strictly to the CEPT standards. Few of their personnel are
capable of testing and analyzing data that may be submitted on non-CEPT
standard products. Telecoms organizations want to use this expertise
sparingly in equipment appraisal. Analysis that would provide
unqualified answers is costly. It is easier and more economical to
follow known standards closely and take no chancea. A consultant to the
Ministry of Communications in Indoneasia explained his conception of the
system. Decisions are made by consensus., When a standard iz approved
it is a consensus decision. Nobody wants to go out on a 1limb and
recommend an exception to the consensus, especially when very little
internal analysis of the standard is available.

American company representatives reject these explanations,
inaisting that the equipment in question would be compatible with
existing systeme. They may be correct. They have not, however, made a
case that overcomes Telecoms objections, with the result that U.S,
suppliers and users are at a disadvantage. The cost of not resolving
the standards problem could accumulate if U,S. suppllersa in
telecommunications and data communications markets continue to fuimction

with this handicap.
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~— Export Proceasing Zones have served a dual purpose in cutting

through conflicting regulatory concepts and at the same time in
employing large numbers of unskilled and semi-skilled workers. They
have provided profita'ble_ ways for many American multinational companies
to take advantage of an elementary complex production arrangement. The
EPZs permit regulation free entry of materials-—such aa micro
chipe--into the host country for such things as watches, television
sats, or computers.

Despite these advantages recent U.N. studies have concluded that
the EPZs have not been very effective in raising the technological level
of the host country. These studies have suggested that the EPZs are
passe and should be phased out.

The conclusions of the UN reports are disputable. All three
countries will continue indefinitely to need many employment
opportunities for unskilled and low skilled workers, Jjobs that EPZs can
provide. Both Singapore and Malayaia continue to use the EPZs as much
as hefore for simple assembly of semiconductor devices, and to use
bonded warehouses for other industrial purposes., Indonesia would like
to expand employment in these zones and is greatly increasing its use of
the EPZs. They will probably continue as a channel for attracting
investment in high technology, especially when a priority technology is
involved.

The EPZs provide a unique way for Southeast Asiana to develop a
specialty in a single phase of a complex industry, or to develop a
production unit in an integrated multinational plan. Technologically,
they perform a valuable function for the hoat country as a training

ground for managerial perasonnel and as a place where technically trained
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professionals can gain experience at increasing levels of
responsibility. Even untrained workers use EPZ employment as an entry
job and move on as bettef qualified workers in other industries.

By the same token, American high technology manufacturers and
service companies have found EPZs a useful site for investing in
Southeaat Asia. They provide an environment that minimizes difficulties
with the regulatory obstacles that inhibit investment elsewhere. When

the EPZ operations can be integrated economically into corporate
produétion planning, they can provide for technological upgrading that
benefits the host country and is profitable for the multinational as
well. Indeed, some of the emerging regulatory culture problems might be
averted by more extensive use of the EPZs.

-- Corporate Representation has always been a vital factor in

international business, and its importance is not likely to leasen in
the future. BSoutheast Asia's Increasing reliance on computer-
commmication applicatibns could bring many new problems for corporate
representation. In the changing regulatory cultwre, representativea who
can explain corporate problems in terms that are understood and
appreciated by local authorities might make the difference between a
profitable investment and an intolerable and worsening situation.

There are no set formulas for successful corporate representation.
Many American companies are directly represented in branch or joint

venture operations. In such cases they usually have a corporate

relationship that is suitable to the unique competitive environment in
Southeast Asia, with national representatives who have been in the area
for several years and know their way around. U.S. firms also send

non-Americans into Southeast Asia, drawing on qualified personnel from
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corporate branches in Europe and Asim., A unit of an American financial
service company in Kuala Lumpur, for example, i8 run by a Malaysian who
heads a non-American staff of about 90. Multinational representation,
in short, appears to have many satisfactory options, soc long as the
representatives know their territory and their company and are
authorized to pursue company interests responsibly.

On the other hand, corporate headquartera are often much less
cognizant of opportunities or pending problems in the Southeast Asian
branchea. Some U.S. multinationals might be cited as models of intra-
corporate commmication. Other companies communicate essentially on
technical and production questicng and corporate headquarters is either
not informed, or chooses not to be informed about local conditions that
can have important ramifications for business. This is especlally true
when representation is_through licensing or franchisea. The common
lament of the local licensee is "they don't know what the hell we do."
Much more could be gained from capable and high motivated individuals
who would respond to guidance from corporate headquarters. Licensing
and franchising are essential for distribution of many high technology
products and services, and this form of distribution will loom much
larger in future competition in Southeast Asian markets.

Larger firms might consider a branch official in each Southeast
Asian country, or, for some, an ASEAN network. A regional
representative in Tokyo or Sydney, though poasibly desirable in other
respects, is not likely to be a productive substitute for team managers
leading a "hands on" competitive effort iIn Southeast Asia. But new and
imaginative efforts may be necessary to provide the quality of

professional-managerial representation needed for distribution of
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American high tech products and services without being overcome by the
great expense that local representation can entail. One promizing
approach to the problem is that of the HONEYWELL High~Tech Trading Inc.
which began operations in January 1984. 4 subsidiary of Honeywell
Incorporated, the Trading Company will provide distribution services to
small and medium sized high-tech firms wanting to export their products.
Another answer for some U.S. firms might be co-ventures with Asia-wise
Japanese or Europeans.

The third question raised by the dynamics of Southeast Asia is:
What public policy issues does the information technology atrategy pose
for the U.S. and other technologically advanced nations?

The technology strategy may alter policy options for other
governments even more than for their multinational companies. The
principal isaues sound familiar, but the context in which they appear i=
changed and the effect of specific decisions may be greatly different in
the future.

-- Regulatory Issues are sure to get increasing attention in the

capitals of the advanced nationa., As official intervention is an
essential part of high tech poliey in Southeast Asia, multinational
companiea are likely to have frequent encounters with regulatory
agencies. Yet there are no clear guides on how public interests are
best served when regulatory conflicta arise internationally.
Paradoxically, the pressing issues for the U.S. have concerned too
little or misdirected, rather than too much, regulation. The U.S. has
protested against the growing production of counterfeit microelectronic
products and software and has explored with East Asian governments how

they might improve and tighten controls on the industry. Many of the
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telecommunication issues that are troubling multinational companies also
involve questions of how regulations are eatablished and enforced, not
whether they are necessary. Both sets of issues arise in areas where
international agreements have exiated for years, but these are 6ften
inoperable today because their fechnologically dated provisions give
uncertain guidance that is hotly disputed. This suggests that new
international arrangements may not be a promising answer in the near
future for new international regulatory problems.

The principal question posed by regulatory conflict is whether
public interests are best served by public action, and if so, when,
where, and how. This is not a new dilemma. But growing reliance on
high tech in Southeast Asia -- and other Third World areas -- not only
increasea the frequency of regulatory confliet, but can also result in
situations that cannot easily be resolved without government
intervention. In particular, when many governments are simul taneously
pursuing technology development policies, differing or contradictory
regulatory practices in some flelds could create serious international
disorder. Thus, it is essential that public policy makers stay abreast
of and understand the regulatory cultures as they develop. It does not
necessarily follow that involvement is inevitable or desirable. Anawers
to this question muat be decided in specific circumstances and in well
prepared judgement as to whether involvement can serve a useful purpose.

The financial regulatory culture in Singapore demonstrates the
difficulties confronting public policy elsewhere and at the same time
provides a foretaate of the complexity that other iﬁdustries can
anticipate. Over the past two years financial regulations have

undergone significant alterations, several of which have been referred
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to in earlier portions of this paper. The overriding purpose has been
to assure monetary and foreign exchange stability for fhe nation. But
the changes in regulations have also had incidental effects, as well as
other purposes, auch as protecting small banks by restricting
competition in areas such as consumer finance; levering financial
development upward by encouraging foreign banks into higher tech forms
of international finance; and coping with technological and information
flow problems.

How should public policy deal with this kind of complexity in the
regulatory culture? While monetary and exchange stability mai be the
foremost considerations for the U.S. as well as for Singapore, should
other incidental effects or purposes be overlooked? Conversely, would
Singapore's sovereign right to control its money be challenged if
incidental effects and other purposes were taken up separately, apart
from the international financial context in which they arise?

Given the present lack of consensus on international regulatory
conflict, public interests might be served best through monitoring
alcone, provided it is perceptive and enables policy makers to give
reliable advice to the multinational companies. This is not easy to
accomplish, especially with the level of resources now available for
such monitoring. This is a task for public policy, determining how the
Job can best be done. At a minimum this may necessitate new channels
that would inform public policy makers of private sector interests
before they become explosive issues. It may also require establishing
more extensive monitoring and listening posts in Embéssiéa, formal
arrangements with Southeast Asian governments for obtaining information

and exchanging views on some critical areas.
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~— Telecommmnicationa Development is increasingly recognized as a
claimant on asaistance from bilateral and multilateral lending agencies.
The World Bank report on "Telecommunications and Economlic Development®
attributes a much more instrumental role to communications in the
development process. The International Telecommunication Union is now
surveying areas where technical assistance may be neceagsary and
juatifiable, This study of Southeast Asia, also, has shown developing
countries giving high priority to establishing and upgrading
telecommmication systems because of their integrating function in
industrial developument.

The question for public policy is to determine new parameters for
telecommunications asaistance that take account of this greater claim
but do not overdo it. Telecommunications is a costly development item.
The capital costs can often be paid off in relatively short order unless
subaldized users are allowed to dominate the economics of the system.
Because user fees are collected in local currencies and much of the capital
costs are payable in foreign currencies, many developing countries
encounter debt service difficulties in financing telecommunication systems.
For many of them, particularly those in Southeast Asia, supplier credits
and other private financial accommodations can be arranged. Even =0,
there ia a strong case for liberalizing the parameters for financial
support from International lending agencles.

Moat developing countries, morsover, have personnel requirements
that cannot be satisfied through financial accounting of a telecommmi-
cations system. The evidence of this gtudy indicates sesveral areas of
particular importance for external assistance, such as facilities for

training of operations and maintenance personnel, and for education of
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technical profeassionals and scientists needed for research and

development. Other priority requirements include international

exchanges on telecommunication regulation, operations administration,
standards evaluation, and technology appraisal.

~- Trade and Technology Flows. The technology strategy brings a

new dimension to an old debate: free trade versus protection. A
successfully implemented program is one that, operating on open market
principles, will lead to new growth centers that substantially
outperform established industrial countries. A vital assumption is that
the resulting speed-up in industrialization will not be impeded by
closed external markets or by inability to obtain foreign technology.
This could be a questionable assumption if Third World industry
displaces production in the advanced countries and these nations turn to
protection for domestic industry and labor, or to restrictive controls
on the export of technology.

The ultimate result of such action by the advanced countries would
be detrimental to their own interests, undermining a development
strategy that is attuned to the principles of open markets. It would
endanger the prospects of Third World growth centers that can stimulate
activity in the slower, older economies. Advanced nations who turn to
protection againat developing countries, morecver, would be protecting
low value added production for home consumption while sacrificing high
value. added production for export in the Third World.

The critical issue for the advanced nations is that of finding a
new and different perspective on economic relations with developing
countries. Today's perspective inadequately reflects economic changes
that have taken place in many developing nations in the post-colonial

era, It reflects even less the dynamism represented by high tech
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policies in such places as Singapore, Malaysia, and Indonesia. Third
World countries are still seen as passive suppliers of cheap
manufactured goods and primary materials for the world's industry.
Causality in this interdependent relationship is commonly perceived as a
one-way street, with the economic health of the Third World considered
as wholly dependent on what happeng_in the advanced nations: "When the
U.S. sneezes, the reat of the world catches cold."™ This may be true;
but it is only one-half of the story.

This study shows Southeast Asian nations In an activist role,
responding to favorable and unfavorable conditions .abroad with a
spontaneity that ia producing econﬁmic growth far more rapidly than the
U.S. and other industrialized countries. It decribes dynamic markets
that increased imports more than ten-fold in a decade when U.S. domeatic
market activity was rising no more than 30 percent.

The continued transformation of Southeast Asia into a major growth
center makes the common perception of Interdependence more and more
obaolete. Trading with these and other high growth developing nations
is becoming an increasingly important source of economic stimulation in
the advanced nations. Interdependence is becoming a two-way street that
requires a balanced perspective for public policy making: "When high
growth developing countriea prosper, the U.S. is a healther place.”

The advanced nations that grasp the new perspective and adapt it to
trade and technology relations with the developing countries will
prosper most in a global economy that is increasingly dependent on Third
World growth., This may be the decisive factor in how much Southeast
Asia will be Looking EFast and how much it will be Locking Weat a decade

from now. It could also be a real test for economic leadership in

tomorrow's world.
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