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Abstr act

Thi s paper describes the major channels through which
i mported technol ogies fromthe advanced countries are
transferred to Indonesia and then tries to assess the extent
to which each of these channels has contributed to the
devel opment of | ocal technol ogical capabilities (TCs). The
devel opment of these TCs is <crucial to raise the
i nternational conpetitiveness of |Indonesia s manufacturing
sector, which has energed as the mmj or engine of Indonesia’s
economi c ?romnh and the maj or source of export earnings after
the end of the oil boomera in the early 1980s. Based on
several mcro studies at the firmlevel, this paper finds that
the maj or channels of technol ogy transfer to I ndonesi a,
including foreign direct investnent, technical |icensing
agreenents, capital goods inports and participation in world
trade, have generally contributed to the basic operational
(production) capabilities, and occasionally also the
acqui sitive (investnent) and adaptive (m nor change)
capabilities. None of these channels, however, has been able
to encourage firms, whether FDI firms or local firns, to
devel op the nore denmandi ng i nnovative (nmgjor change)
capabilities. To achieve this goal, two basic conditions are
needed, nanely a proper incentive system including sound
macr o- econoni ¢ policies and pro-conpetition policies, and a
greater and better investnent in human resources in order to
rai se the ‘supply-side capabilities’ of the firnms.
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|. Introduction

Li ke ot her devel opi ng countries, Indonesia is a net inporter of
advanced technol ogi es devel oped in the devel oped countries. These
advanced technol ogies are crucial to drive and sustain rapid
econom ¢ grow h necessary to raise the standard of |iving of the

I ndonesi an peopl e.

In view of the econom c inportance of these inported
technologies, it is inportant to identify the major sources and
channel s t hrough which these technol ogies are transferred to
I ndonesia and to assess the extent to which these transferred
t echnol ogi es has contributed to the devel opnent of |oca
t echnol ogi cal capabilities (TCs) in Indonesia. The devel opnent of
these TCs is a crucial elenment in fostering and sustaining the
grow h of an internationally conpetitive manufacturing sector,
whi ch has energed as the maj or engi ne of |Indonesia’ s econom c
gromh followi ng the end of the oil boomera in the early 1980s.

The objectives of this study on international technol ogy
transfer in Indonesia are:

1. To identify and assess the inportance of the major forns and
channel s t hrough whi ch advanced technol ogi es have been transferred
to I ndonesia, specifically to Indonesia s manufacturing sector;

2. To identify the major problens in the international technol ogy
transfer in Indonesia;

3. To assess the extent to which these various channel s of

i nternational technology transfer have contributed to the
devel opnent of technol ogical capabilities (TCs) in Indonesia,
specifically in Indonesia s manufacturing sector.



This paper is organised into eight sections. Section Il
presents the nethodol ogy and basic concepts used in this paper,
including the various categories of TCs used to assess the extent
to which technol ogy transfer has contributed to the devel opnent of
| ocal TCs, and the various channels of international technol ogy
transfer. Section Ill describes the challenges faced by Indonesia
as a net technol ogy-inporting country. Section |V discusses the
lack of information on international technology transfer in
I ndonesia and the issue of regulating technology inflows into the
country. Section V reviews the major channels of internationa
technol ogy transfer in Indonesia, while section VI presents the
findings of selected studies on technology transfer in |Indonesian
manuf acturi ng through foreign direct investnent (FDI) and
technical licensing agreenents. Section VIl provides an
assessnment of the transfer of technol ogy through FDI, technica
| i censing agreenents, capital goods inports and participation in
world trade. Section VIII, the |ast section, offers the ngjor
concl usions of this paper.

I1. Methodol ogy and basic concepts

Met hodol ogy

The foll owi ng di scussion of the various theoretical and
conceptual issues related to international technology transfer is
mai nl y based on a survey of the extensive relevant literature on
this subject. The enpirical evidence on the international
transfer of technology on Indonesia is nmainly based on the
findings of several enpirical studies on this subject conducted by
I ndonesi an and foreign researchers, including this author. Mbst
of this research was based on in-depth interviews with senior
expatriate and I ndonesi an executives and nanagers of foreign-
controlled and donestic firns and visits to plants. O her
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rel evant informati on was obtained fromofficial reports and
docunents, relevant statistics fromthe Central Agency of
Statistics (Badan Pusat Statistik, BPS), the Capital |nvestnent
Coordi nati ng Board (Badan Koordi nasi Penanaman Moddal , BKPM, and
t he Bank of | ndonesi a.

Basi ¢ concepts

To get a better understandi ng of what the concept of
i nternational (cross-border) technology transfer involves, it is
useful to define the concept of 'technology' first, before
defining the concept of 'technology transfer'.

A general economc definition of technology is provided by
Bel |, Ross-Larson and Westphal in their Wrld Bank study on the
performance of infant industries. |In their study, Bell, Ross-
Larson and West phal define technology as a collection of physical
processes that transforminputs into outputs, the specification of
the inputs and outputs, and the procedural and organi sati onal
arrangenents for carrying out the transformations. (Bell, et.al.,
1984: 107). However, in their view technol ogy sonetinme refers
only to production techniques. At other tines technology refers
only to operational expressions of technol ogical information, or
even to the technol ogical information contained, for instance, in
bl ueprints and operating manuals. (Bell, Ross-Larson & Wst phal
1984: 107). In the latter case, however, it m ght be nore correct
to refer specifically to technol ogi cal know edge which coul d be
defined as informati on about physical processes which underlies
and is given operational expression in technol ogy. (Dahlman &
West phal 1982: 105).

A simlar definitionis provided in the United Nations’
Worl d Econom ¢ and Soci al Survey, which defines technol ogy as the
‘know edge about how to do things’. (United Nations 2000: 175).
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Yet anot her definition views technol ogy as the know edge and
machi nery needed to run an enterprise. Under this definition

t echnol ogy woul d include both software (blueprints and operating
manual s) and hardware (nmachi nery and ot her capital equipnent).
(Chee 1981; 2).

Under the latter definition, technology transfer involves
the transfer of skills and technical know how as well as the
transfer of machinery and ot her capital equipnent (enbodi ed
technol ogy). (Chee: 1981: 2). As this transfer usually involves
the transfer of nodern technol ogi es from advanced countries to the
i nporting, devel oping countries, this concept involves the
i nternational or cross-border transfer of technology. Wen
technology is acquired by international (cross-border) transfer,

t he process of translation of technol ogi cal know edge or know how
(the informati on about physical processes which underlies and is
gi ven operational expression in technology), into practice is
usual Iy undertaken by expatriates rather than the nationals of the
reci pient countries. (Dahlman & Westphal 1981: 13). Hence, while
i nternational technology transfer is crucial to gain access to the
nodern technol ogi es fromthe advanced countries, the real
chal | enge facing devel opi ng countries, including Indonesia, is how
its own nationals can eventually master these transferred

technol ogies, that is acquire the capability of using these

t echnol ogi es effectively and efficiently. To achieve this |ocal

t echnol ogi cal capability or mastery, technological effort is
required.

The required technol ogical capability or nastery in
devel opi ng countries can thus be defined as the ability to nmake
effective use of (borrowed or transferred) technol ogy. (Bell
Ross- Larson & Westphal 1984: 107-8). A sonewhat simlar
definition refers to technol ogi cal capability as the ability to
make effective use of technol ogi cal know edge in production,
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i nvestnment and innovation to sustain conpetitiveness in price and
quality. This technol ogical capability enables a firmto
assimlate, use, adapt, change or create technol ogy and devel op
new products and processes in response to a changi ng econom c
environnent. (Kim 1990: 143).

The technol ogical effort required to achieve this
t echnol ogi cal capability (mastery) can then be defined as the
consci ous exertion to use the avail abl e technol ogi cal information
and to accunul ate technol ogi cal know edge to choose, assimlate,
adapt, or create technology. This technological effort is needed
to evaluate and choose technol ogy; to acquire and operate
processes and produce products; to manage changes in products,
processes, procedures and organi sational arrangenents; and to
create new technol ogy. (Bell, Ross-Larson & Westphal 1984: 107-8).

The initial transfer of technology will not automatically
lead to its efficient operation if the necessary skills and
techni cal and managerial know how are not generated by the
reci pient country itself, as there are many "inplicit' or ‘tacit’
el enents in technol ogy that need a | ong period of |earning.

Al though this learning may partly be the automatic result of
production experience, in nost activities it also requires
technol ogi cal effort in the formof purposeful investnments by a
firmin training its enployees (managers, technicians, plant

wor kers), searching for new technical and other relevant know edge,
experimentation, and devel opi ng the organi sational expertise to
create, conmuni cate and di ffuse know edge internally within the
firmitself. In the nore advanced activities the absorption of

new t echnol ogi es al so requires investnment in research and

devel opnent (R & D). (Lall 1993b: 100).

The inportant question facing devel oping countries is
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t herefore whether the international transfer of technol ogy | eads
to the devel opment of | ocal or indigenous technol ogica
capabilities (TCs) which, in turn, will determ ne whether these

t echnol ogi es can be successfully applied in these countries. One
i nportant aspect of this successful application is the adaptations
of these transferred technologies to local conditions. (United
Nati ons 2000: 179). As technology transfer can take place through
vari ous channels, a related question would be which channels woul d
be nore conducive to the devel opment of |ocal technol ogical
capabilities.

Assessnent criteria: categories of technol ogical capabilities

As technol ogical capability is a broad concept,
enconpassi ng different types and | evel s of technol ogica
capability, it would be helpful to nake a distinction between the
various types of technol ogical capability. Al though severa
classifications have been nmade of the various types of
t echnol ogi cal capability, the follow ng classification of types of
t echnol ogi cal capability nade by sone Thai economi sts fromthe
Thai | and Devel opment Research Institute(TDRI) (Kritayakirana &
Srichandr, 1989: 6; Sripaipan 1990:7), is helpful in assessing the
extent to which international technology transfer in Indonesia’s
manuf act uri ng sector has contributed to the devel opnent of |oca
i ndustrial technol ogical capabilities (ITGCs):

1. Acqui sitive (investnment) capability refers to the know edge
and skills required to search, assess, negotiate, and procure

rel evant technologies as well as to install and start up the newy
set-up production facilities;

2. Qperational (production) capability refers to the know edge
and skills required for the efficient operation and control of the
production process and the machinery in the plants, including the
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mai nt enance and repair of the machinery;

3. Adaptive (m nor change) capability refers to the know edge
and skills required to digest the transferred technol ogies and to
carry out some mnor nodifications in the process and/or process
t echnol ogi es;

4, I nnovati ve (major change) capability refers to the capability
required to carry out significant in-house research and

devel opnent (R & D), to make radi cal or major process or product
nodi fications. and devel op new products or processes.

This classification of various types of technol ogical
capability is largely simlar to the one devel oped for a
conparative study conducted for UNCTAD s Technol ogy Program This
study, however, also includes |linkage capability, that is the
capability of a firmto establish nmutually beneficial |inkages
with other firns and with the donestic science and technol ogy
infrastructure), and marketing capability as part of the genera
concept of technol ogi cal capability. (Ernst, M/telka and Gani at sos
1998: 17-18).

The above four categories of technol ogical capability
will be used as a criterion to assess the extent to which
i nternational technology transfer to Indonesian nationals through
foreign direct investnent (FDI), technical |icensing agreenents,
and ot her channels, particularly capital goods inports and
participation in wrld trade, has succeeded in enhancing | ocal TGCs.

The above classification as well as that of UNCTAD s
study are hel pful in suggesting a sequential ordering of
priorities for the industrial and technol ogical strategies of late
i ndustrialising countries which are based on inported technol ogy.
This inplies that a developing country at a relatively early stage
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of industrialisation, such as Indonesia is in now, may have to
spend much of its technol ogical effort on the devel opnent of the
nore basic acquisitive, operational and adaptive capabilities,
whil e the nore advanced | ate industrialising countries, including
Korea and Tai wan, woul d have to focus their technol ogical effort
on the devel opnment of the nore denmandi ng i nnovative capabilities
in order to remain internationally conpetitive. (Ernst, Mtelka, &
Gani at sos 1998: 17-18). Korea' s experience indeed shows an
appropriate sequencing in its technol ogi cal devel oprment, with
operational capability being devel oped in advance of either

acqui sitive or innovation capability. The inplication of this
sequenci ng process is that policy-makers and nanagers of

devel oping country firms can plan ahead in focusing their efforts
at the national and corporate |evels on devel opi ng the vari ous
categories of technol ogical capabilities as industrialisation
progresses. (Kim 1990: 157).

Channel s of international technol ogy transfer

Li ke i n other devel oping countries, there are nunerous
channel s of international technol ogy transfer open to |Indonesia.
These include (Wrld Bank 1996: 4; Dahl man, Ross-Larson & West phal
1987: 768; H Il & Johns 1983: 61-62):

1. Formal nodes of technol ogy transfer, involving formal armns-
| ength transactions, such as:

Foreign direct investnent (FDI);

Technol ogy (technical) |icensing agreenents;
I mports of capital goods;

Forei gn education and trai ning;

Tur nkey proj ects.

Techni cal consul t anci es.

TP a0 o
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2. I nformal nodes of technology transfer, such as:

a. Copyi ng or 'reverse engineering';
b. Participation in world trade.

Li ke in other devel oping countries, the bul k of
international technology transfer to Indonesia takes place in the
private sector, that is fromprivate firns of the advanced
countries to private Indonesian firnms, although occasionally also
from advanced country firns to I ndonesi an state-owned enterprises
(SOEs). Anot her channel for international technol ogy transfer
takes place in the public sector through official devel opnent
assi stance (ODA) prograns which usually also contain a technol ogy
transfer conmponent (H Il & Johns 1983: 62, specifically in the
form of technical assistance or manpower training prograns
provi ded by the technical assistance agencies of individual donor
countries, such as the Japan International Cooperation Agency
(JICA) or the CGesellschaft fuer Techni sche Zusanmenarbeit (GIZ) of
the German governnent, or by nmultilateral aid agencies, including
the Wrld Bank, the Asian Devel opnent Bank (ADB), and the United
Nations Industrial Devel opnent Organisation (UNNDO). |In general
however, technol ogy transfer through the public sector is |ess
i nportant than what takes place through the private sector.

I1l. Indonesia s challenge as a net technol ogy-inporting country

As a net technol ogy-inporting country, Indonesia faces
the challenge of maximsing the international transfer of the
nost rel evant technol ogi es, on the best available terns. The
technol ogi es that are actually transferred do not only involve the
purchase of capital equiprment or the acquisition of blue-prints
but, nore inportant, should also involve the devel opnent of the
capacity to use, adopt, replicate, nodify or further expand the
know edge and skills devel oped in another country. (Soesastro
1998: 304).
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Wth even large firnms in Indonesia being highly dependent
on inmports of ‘ready-nade’ technol ogy, sustained industrial growth
inthe future will greatly depend on the country’s ability to nove
from a passi ve dependence on technology transfer to a nore active
role in mastering and buil ding upon inported technol ogies. (Lal
1998: 137). Technol ogy devel oprment in |Indonesia should at present
be focused on acquiring the required technol ogi cal capabilities
(TCs), that is the capabilities to make effective use of inported
(borrowed) technol ogies.(Bell, Ross-Larson, & Wstphal 1984: 107-
08). The devel opnent of these TCs does not only cone from
experi ence (though experience is also inportant), but even nore
fromthe technological efforts of firns, as described above.

The devel opnent of these TCs is crucial as |Indonesia,
facing sharp conmpetition in international markets from other
rapidly industrialising countries, notably China, can no | onger
continue to rely only on its traditional sources of conparative
advantage, including its large supplies of relatively cheap, but
nostly low skill |abour and its natural resources. |Instead,

I ndonesia will have to devel op a nore sustai nabl e source of
conparative advantage in order to raise the internationa
conpetitiveness of its manufacturing industries. To achieve this,
I ndonesi a's manufacturing firnms, including the small- and nedi um
scale enterprises (SMEs), will, just |ike Japan, and Korea and
Taiwan a few decades earlier, have to make a nuch greater effort
on devel oping and raising their technol ogi cal and rel ated

organi sational capabilities in order to be able to devel op nore

t echnol ogy- and skill-intensive, higher value added industries.
(Thee 2000: 38).

| ndonesi a's manufacturing industries need to devel op
their TCs as their technol ogical base is shall ow and backward
conpared to that of the East Asian new y-industrialised econom es
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(NIEs), particularly Korea and Taiwan. Conpared to them

I ndonesia's capacity to absorb and i nprove upon conpl ex i nported
technol ogies is narrow and weak; its capital goods sector, a
cruci al elenent of industrial deepening, is relatively

under devel oped, and its relatively nodest technol ogical effort
(even before the Asian economc crisis) was distorted and
concentrated (Lall 1998: 136), nostly on the 10 state-owned
strategic industries, in particular the highly costly state-owned
aircraft assenbling enterprise | PTN, now renaned PT Dirgantara

I ndonesia (D), and the state-owned shipbuilding enterprise PT PAL.
Technol ogy devel opnent is therefore crucial to inprove the
productivity, efficiency and conpetitiveness of |Indonesia’s

manuf acturing sector which, in turn, is essential to the recovery
and sustained growh of this sector

IV. Information on technology transfer in Indonesia and the issue
of regul ating technol ogy inflows

Conmpared with some other Asian countries, |ndonesia has
since 1967 pursued a |iberal, 'open door' policy with regard to
technol ogy inports through FDI and technical |icensing agreenents.
No effort has been made to nonitor or control foreign technol ogy
inmports, as is done in sone other devel oping countries. Wile the
Capital Investnment Coordi nati ng Board (Badan Penananan Koor di nasi
Penananman Mddal, BKPM, the agency in charge of investnent
Iicensing and regul ation, screens the applications of foreign and
domestic investors, the application forns to be filled out by
prospective investors contain no questions on technol ogy issues,

i ncluding the paynents for technology inports. As a result, exact
guantitative information on the actual nagnitude of cross-border
technol ogy inflows into Indonesia, as reflected by the fees and
royalties paid for the inported technologies, is not available in
I ndonesi a. (Thee 1998: 132).
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Unli ke the other three ASEAN countries, Ml aysia, the
Phi | i ppi nes, and Thail and, |ndonesia does not have data on the
nunber of technology |icensing agreenents signed by |ndonesian
firms (including both donestic firnms without foreign equity
ownership and joint ventures with foreign investors) with their
foreign licensors. Nor is there a single satisfactory definition
of technol ogy inflows, especially concerning the transfer of hunman
capital resources. But as an approxi mati on one can use data on
royalty and |icensing paynents to the nmjor technol ogy suppliers
in the Asia-Pacific region, nanely the U S. and Japan. (H Il &
Johns 1983: 62). For instance, in a publication of Japan's Agency
of Industrial Science and Technol ogy published in 1992 it was
nmentioned that out of Japan's total technol ogy exports of yen
339.4 billion during fiscal 1990, 5.8 per cent of this total
amount (yen 19.7 billion) went to Indonesia. (Agency of Industri al
Sci ence and Technol ogy 1992: 34).

At present the only avail able data in Indonesia on cross-
border technol ogy inflows (technology inports) are those on
capital goods inports (enbodi ed technol ogy inports), which offer
only one aspect of the wide range of foreign technol ogies flow ng
into Indonesia. (Thee 1998: 132). Wiile FD inflows also involve
technol ogy inflows, FDI inflows are not equivalent to technol ogy
inflows since FDI, after all, involve the cross-border transfer of
a package of capital, technol ogy, managerial and marketing skills,
and channels to overseas markets. Hence, technology is only one
of the elements in the whole FDI package, the quantitative
i mportance of which is unknown except to the two parties invol ved
in the commercial transaction, nanely the foreign licensor and its
I ndonesi an | i censee.

Fromtinme to tinme there have been calls for governnent
regul ati on of technol ogy transfer agreenents on the grounds that
foreign licensors (technol ogy suppliers) may inpose 'unfair'
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restrictions and conditions in such agreenents, and that

I ndonesi an firns |ack conmercial experience in these matters in
negotiating with foreign firns, particularly the transnati onal
corporations (TNGCs).(H Il 1995: 113-14). Hence, governnent
intervention could increase the bargai ning power of the |oca
recipients (the Indonesian firns) in their negotiations with the
prospective technol ogy suppliers (the foreign firns).

Despite these suggestions, successive |Indonesian
governnments have thus far not indicated any interest in changing
the country's liberal technology inport regine. There are strong
argunments for continuing this stance, as governnent intervention
in negotiations between prospective foreign technol ogy suppliers
and | ndonesi an technol ogy buyers, particularly by attenpting to
elimnate or reduce what it perceives to be unduly restrictive
conditions in technology |icensing agreenments, mght very well
sl ow down the inflow of new FDI, and the acconpanyi ng i nportant
i nfl ow of technology inports (Thee 1998: 132), particularly now
that new FDI inflows and the rel ated technol ogy infl ows are needed
nore than ever to revive the Indonesian econony.

Anot her argunent agai nst government intervention in
negotiations on technical |icensing agreenents is that |ndonesian
government officials in general, |ike government officials
el sewhere, do not have the necessary busi ness experience or
know edge about industrial technol ogies to nmake informed decisions
on the appropriate levels and forns of royalty paynments. (H Il
1995: 113-14). Wile royalty paynents can often be quite high,
restrictions on the amount of royalty paynments could | ead foreign
licensors to circunvent themby resorting to other neans, for
i nstance 'transfer paynents', to obtain what they felt was the
right amount of royalty paynents. (Thee 1998: 133).

Fortunately, the new chairman of the Capital |nvestnent
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Coordi nating Board (BKPM, M. Theo Toem on, has in public
speeches and press interviews repeatedly enphasi sed the necessity
that ' BKPM has to develop a newrole for itself in the era of

gl obal i sati on and regi onal autonony by shifting its role and
functions from'investnment |icensing and regulation' to
"investnent facilitation and pronotion'. |In Toemon s view, BKPM
woul d have to reorganise and revitalise its organisation to becone
a nore professional, efficient and 'nmarket-driven servicing
agency', characterised by quality of service, responsiveness to
and enpathy with investors' concerns, reliability, and

assurance. (Toem on 2001: 2-4). Toemon's strongly held views
about the new role of BKPM as a 'narket-driven servicing agency'
indicates that BKPMw || continue to pursue a |iberal foreign

i nvestnent reginme, including a liberal technol ogy inport regine.

V. The major channels of international technology transfer in
| ndonesi a

Several studies on international technology transfer in
I ndonesi a’s manuf acturing sector indicate that foreign direct
i nvestnent (FDI), technical |icensing agreenents, capital goods
inmports and, to a | esser extent, participation in world trade have
been the major channels for international technology transfer in
I ndonesia. Wile several firns have al so obtai ned technical and
manageri al consultancies from foreign experts, no conprehensive
data are avail able on the nunber and costs of such consultancies.

1. Foreign direct investnent

a. Foreign direct investnent in Indonesia during the Soeharto era
and the ensuing crisis years

The consi derabl e i nprovenent in |Indonesia's investnent
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climate, as reflected by the enactnment of a |iberal Foreign

I nvestnent Law in 1967 and a Donmestic Investnent Law in 1968, and
t he prospect of rapid economc growh foll ow ng the succesful
stabilisation and rehabilitation neasures by the Soeharto (New
Order) government in the late 1960s led to a steady increase in
foreign direct investnent (FDI) (and donestic direct investnent as
well), both in terns of nunbers of projects and anmount of capital
i nvestnent. However, in response to a resurgence of economc
nationalismin the early 1970s and encouraged by the oil boom
revenues of the 1970s, policies towards foreign direct investnent
(FDI') becane increasingly restrictive.

It was only after the end of the oil boomin the early
1980s and the resultant decline in export earnings and gover nment
oil tax revenues, that the Indonesian government by the m d-1980s
was conpelled to gradually liberalise its foreign investnent
policies again in order to encourage nore private investment,
including FDI, in export-oriented activities. To this end, the
government introduced a series of deregulation neasures in order
to inprove the investnent climate for private investors,
particularly foreign investors, by lifting the various restrictive
regul ations governing FDI. After the onset of the Asian economc
crisis and the ensuing fall of president Soeharto, both the
governnments of president Habibie and his successor president
Abdur rachman Wahi d governnments continued the |iberalisation of
foreign investnent policy to stemthe outflow of FDI and attract
new FDI, but with little success.

The data in Table 1 show that as a result of the new
open-door policy towards foreign private investnent, FDI since the
| ate 1960s through the early 1970s steadily increased. However,
as governnent policy towards FDI grew nore restrictive in the
early 1970s in response to a re-energence of econom c nationalism
particularly after w despread denonstrations agai nst the perceived
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‘over-presence’ of Japanese investnent, FDI grew at a nore
sluggish rate after the md-1970s. It was only when foreign

i nvest ment investnent policy becane nore |iberal again after the
m d- 1980s that net realised FDI began to rise again. |In fact,
since the | ate 1980s | ndonesia experienced a surge in FDI which
was sustai ned through 1996. It was only after the onset of the
Asi an economc crisis in 1997 that rising net FDI inflows turned
into a net FDI outflow, which has persisted until today.

Qovi ously, the continuing net FDI outflows fromlndonesia is a
source of great concern, as the two other worst-afflicted East
Asi an countries, nanmely Korea and Thail and, are already
experiencing FDI inflows. The continuing net FDI and ot her
private, non-FDI outflows have al so put great pressure on

I ndonesi a’ s bal ance of paynents. (Wrld Bank 2000: 5). The fact
that practically no new FDI has entered Indonesia since the Asian
crisis also nmeans that no new i nfusi ons of nodern technol ogi es
into I ndonesia through FDI have taken pl ace.

Table 1 here

In view of the various shifts in the foreign investnment
regime during the past 35 years, the relative share of FDI in
total gross capital information in Indonesia has varied over this
peri od, dependi ng on whether these policies were relatively
liberal or restrictive. The data in colum 2 of table 1 show that
after the introduction of nore restrictive policies towards FD in
the m d-1970s, the relative shares of FDI in total gross capita
formati on was generally smaller than during the late 1960s and
early 1970s. It was only after the increasing |iberalisation of
the foreign investnment regine in the md-1980s that the relative
share of FDI in gross capital formation began to rise again, first
slowy but then increasingly rapidly until 1997.

Nevert hel ess, despite the large inflows of FD into the
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country during the Soeharto era, FDI throughout this period only
constituted a relatively small part of gross capital formation,
even during the period of a nore |liberal foreign investnent regine
in the late 1960s and early 1970s and during the |l ate 1980s and
early 1990s. However, despite the relatively snall share of FDI
in gross capital formation, as conpared with Singapore and

Mal aysi a, successive | ndonesian governnents until today have

al wvays to take account of the potent force of economc

nati onal i sm whenever attenpts were and are being nade to
liberalise the foreign investnent regine.

The surge of FDI into Indonesia into |Indonesia since the
m d- 1980s t hrough 1986 actually consisted of two surges. The
first surge which took place during the period 1987-90 was | argely
due to a favourable confluence of ‘pull’ and ‘push’ factors, which
resulted in a large inflow of export-oriented FDI fromthe East
Asi an newl y-industrialised economes (NIEs), particularly Korea
and Taiwan. A significant part of these NIE i nvestnents took
place in low skill, |abour-intensive industries, including the
textile, garnents, footwear and consuner el ectronics assenbling
industries. As a result of this surge of export-oriented FDI,
I ndonesi a experienced a surge of |abour-intensive manufactured
exports during the |ate 1980s and early 1990s. The second surge
of FDI, which started in early 1994, was partly driven by the
wor | dwi de boomin FD . (Wrld Bank 1997: 12).

That export-oriented FDI contributed a great deal to the
surge in Indonesia s manufactured exports during the first half of
the 1990s has been clearly shown in a recent study by Ranstetter,
whi ch indicated that foreign (FDI) plants tended to have hi gher
trade propensities than local plants (plants owned by donestic
firms). Ranstetter’s study also indicated that plants with high
ownershi p shares had by far the highest export propensities,
foll owed by plants with noderate foreign ownership shares and
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plants with | ow foreign ownership shares. (Ranstetter 1999: 57).

The surge in manufactured exports, to which foreign-
controlled plants contributed greatly, was quite remarkable as in
1981 manuf actured exports accounted for only seven per cent of
total exports, but by 1996 already accounted for 53 per cent of
total exports. (Table 2). However, the data in table 2 al so
indicate that the surge in manufactured exports was nainly limted
to the lowskill Iabour-intensive manufactured exports, such as
textiles, garnents (apparel), and electric & el ectronics products.
On the other hand, the exports of pharmaceuticals, notor vehicles
and chem cal s were generally nodest in view of the donestic market
orientation of these industries.

Tabl e 2 here

The major ‘pull’ factor accounting for the FD surge
since the late 1980s can to a |large extent be attributed to the
steady l|iberalisation of foreign investnent policy after the end
of the oil boomera in the early 1980s to attract nore FDI,
particularly export-oriented FDI. The first foreign investnent
deregul ati on neasure was introduced in the May 1986 deregul ation
package and cul mnated in the inportant investnent deregul ation
package of June 1994, which contained a substantial relaxation of
the remaining restrictions on FDI operations. (Pangestu and Azis
1994: 21-24). The significance of the investnent deregul ation
nmeasure of June 1994 is reflected by the fact that followng the
i ntroduction of this deregul ati on package in June 1994, an
unprecedented surge in new foreign investnent applications took
pl ace during the second half of 1994. (Hobohm 1995: 11).

Arelated ‘pull’ factor which accounted for the surge of
export-oriented FDI (as well as export-oriented donestic direct
i nvestnment, DDI) were the successive trade reforns, notably the
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i ntroduction of a duty exenption and drawback schene in May 1986
for export-oriented firns (i.e. firns which exported at |east 85
per cent of their output, and which was later |owered to 65 per
cent), which the Indonesian governnent had introduced since the
end of the oil boomera in order to encourage non-oil exports,

i ncl udi ng manuf actured exports. The trade reforns led to a steady
reduction in the "anti-export bias’ of the trade regine, and as a
result it becanme nore attractive for foreign and donestic
investors alike to invest in export-oriented activities.

The outcone of these trade reforns is clearly indicated
by the rapid rise of the indices of reveal ed conparative advant age
(RCA) of the I abour-intensive industries (textiles, garnments, and
el ectric and el ectronics products), as shown in table 2. However,
t he RCA indices of pharnmaceuticals, notor vehicles, and chem cals
general ly did not experience a conparable rise, in view of the
conti nuing donestic market orientation of these industries. This
differential performance can be attributed to the fact that the
trade reforms, though significant, were not conprehensive enough
to elimnate the remaining ‘anti-export bias’ of the trade regine.

In fact, by 1989 many inport-conpeting industries continued to
enjoy much higher rates of effective protection than export-
conpeting industries. (Wnenga 1991: 138). 1In view of this
continuing inport-protection, there was little incentive for these
industries to inprove their conpetitiveness by enhancing their TGCs.

The | ack of inpressive devel opnent of TCs of these industries
wi |l be discussed in greater detail in section 6 of this paper

The trade reforns, while not conprehensive, was
significant enough to lead to a surge of FDI in export-oriented
activities, particularly by firns fromthe East Asian N Es, which
tended, as noted earlier, to invest in low skill, |abour-intensive

i ndustries. (Thee 1991: 61). The increasing interest in
investing in export-oriented activities is reflected by the
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steadily rising percentage of approved export-oriented FDI
projects, which rose from38 per cent in 1987 to 72 per cent in
1990. A simlar devel opnent took place in domestic direct

i nvestnment (DDI), where during the sane period the percentage of
approved export-oriented projects rose from53 per cent to 71 per
cent. (Thee 1994: 156).

Besi des the above 'pull' (host country) factors, 'push’
(honme country) factors had al so been at work in the potential hone
countries, namely Japan and the East Asian N Es, particularly
Korea and Taiwan. These 'push' factors were the steep
appreci ation of the Japanese yen (endaka) follow ng the Pl aza
Accord in 1985 and the equally steep appreciation of the Korean
won and the New Taiwan (NT) dollar and the rapidly rising real
wage rates in these countries, which led to the | oss of
conpar ati ve advantage of the | abour-intensive industries in these
countries. (Watanabe 1989: 174). In turn, these devel opnents |ed
these industries to relocate their |abour-intensive operations to
| ower wage countries in Southeast Asia, including Indonesia.

As a result of the surge of East Asian N E investnents
into Indonesia since the late 1980s, these four East Asian N Es
(Korea, Taiwan, Hong Kong and Si ngapore) energed as nmj or sources
of FDI into Indonesia.(Table 3).

Tabl e 3 here

The bul k of FDI, including FDI fromthe East Asian N Es,
has taken place in the formof joint ventures (JVs) with |arge and
to a |l esser extent nediumsized donmestic firms, since small
donestic firns in general |acked the managerial and technica
skills and the capital needed to reassure foreign investors that
they were credi ble partners. Even though the |Indonesian
gover nment has appeal ed and even offered fiscal incentives to
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foreign investors to establish JVs with snall firns and
cooperatives, these efforts have | argely been unsuccessf ul

Most FDI in the non-o0il and gas and financial sectors
has taken place in the manufacturing sector, as shown in table 4.

Tabl e 4 here

These data show that in the manufacturing sector, the
chem cal s industry has received by far the | argest anmount of FDI
foll owed by the nmetal products and the paper and paper products
industries. During the the late 1980s and early 1990s a | arge
part of FDI in the manufacturing sector was invested in the
textile and textile products (garnments), chem cals and rubber, and
paper and paper products industries. During the first half of the
1990s nuch of realised FDI went to the food, paper and paper
products, chem cals and rubber, basic nmetals and netal products
industries. The FD surge in Indonesia’ s manufacturing sector is
also reflected by the fact that the nunber of foreign-controlled
plants in this sector increased from494 in 1988 to 1,194 in 1995,
while their share in total manufacturing enploynment during the
sane period rose from8.9 to 17.2 per cent. (Takii 2001: 15).

2. Techni cal |icensing agreenents
Wil e FDI has in general been the major source of

transferring new technol ogi es to devel oping country firns, since
the 1960s a nunber of other means of technol ogy transfer,

i ncluding technical |icensing agreenents (licensing), turnkey
projects, technical consultancies, and managenment contracts have
becone increasingly inportant. (Lall 1993b: 95). In nmany cases

devel opi ng countries have preferred these 'unpackaged' nodes of
technol ogy transfer, as they give the host (devel oping) country
control over managenent decisions, future |levels of profit
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remttances and devel opnent of local skills. Korea and to a

| esser extent Taiwan are outstandi ng exanpl es of countries which
have extensively used these 'unpackaged' forns rather than relied
on FDI. (Enos, Lall, & Yun 1997: 58-59).

Many foreign firns have al so becone nore willing to
enter into these 'new forns' of involvenent in their |ess valuable
technol ogi es in response to the aspiration of nmany devel opi ng
countries to establish independent industrial bases. The reason
for this is that various technol ogi es have nmatured and that new
internmedi aries and suppliers and specialised sellers of
engi neering and techni cal consultancy services and capita
equi pnent have emerged that have little interest in undertaking
direct investnents overseas. and therefore been nore willing to
enter into these 'new forns' of involvenent. (Lall 1993b: 95-6).

In I ndonesia a nmaj or 'unpackaged' (non-equity) node of
t echnol ogy transfer from advanced country firns to devel opi ng
country firnms has been technical |icensing agreenents (TLAs).
Several foreign firns which have concl uded these TLAs with
I ndonesi an firns m ght have preferred to export their products to
I ndonesia or to undertake direct investnents thenselves in
I ndonesi a, but subsequently abandoned t hese pl ans because of
difficulties in exporting (high inport barriers or inport bans) or
unexpected difficulties in making direct investnents. (Thee 1990:
205, 209).

Sonme foreign firns, however, were reluctant to enter
into licensing agreenents with I ndonesian firnms because of their
concern that the terns of these agreenments may not be faithfully
observed by the |licensees because of the country’ s weak protection
of intellectual property rights (IPRs). For this reason foreign
firms have preferred to choose | arge and bonafi de donmestic firns
with a good reputation as their |icensees rather than small firns

25



which are largely unknowmn to them However, with poor conmmerci al
prospects after the onset of the Asian econom c crisis, donestic
firms nust have been hesitant to enter into new technica

i censing agreenents with foreign firns.

Actual ly, TLAs often involve the transfer of ol der
t echnol ogi es that do not offer the recipient country a long-term
conpetitive advantage in the global market. (Marks 1999: 6).
However, for a country like Indonesia, which is still in the early
stages of export-oriented industrialisation, acquiring and
mastering these ol der technologies first is a good way to
devel opi ng the inportant basic TCs, namely the acquisitive,
operational and adaptive capabilities.

3. Inports of capital goods

I mports of capital goods provide another way of acquiring
t he nmeans of production without the transactional costs involved
in FDI or TLAs. (Dahlman, Ross-Larson & Westphal 1987: 768).
Capital goods inports are actually enbodi ed technol ogy fl ows
entering a country, as they introduce into the production
processes nachi nery, other capital equi pnent and conponents t hat
i ncorporate technol ogies which are newto the recipient firm
(Soesastro 1998: 304). These inported capital goods can also be a
cheap way of devel opi ng technol ogical capabilities (TCs) if they
can be used as nodels for reverse engineering to produce the
machi nes | ocally. (Dahl man, Ross-Larson & Westphal 1987: 768).
However, unlike Japan or Korea, Indonesian firnms have in genera
not engaged in ‘reverse engineering’ to master certain
t echnol ogi es.

The data in table 5 show Indonesia's inports of capita
goods since the early 1990s through the third quarter of 2000.

26



Tabl e 5 here

The data show an upsurge of inports during the investnent
boom including the FDI surge, in the early 1990s which took pl ace
before I ndonesia was hit by the Asian crisis. These data on
capital goods inports are aggregate figures and do not reveal to
whi ch industries the various capital goods are channell ed.

The cl ose link between investnent and inports of capital
goods is caused by the fact that Indonesia' s capital goods
i ndustry (engineering goods industry) is still relatively small
and backward in nost activity areas, not only conpared to the
ot her large Asian countries, such as China and India, but even
conpared to Malaysia. To a | arge extent the backwardness and | ack
of dynam sm of Indonesia's capital goods industry should be
attributed to the fact that it has been coddled for too long a
time as an 'infant industry’, enjoying the highest rate of
effective protection (together with the food and beverages
i ndustry) and non-tariff protection until the md 1990s. (Wrld
Bank 1994: 26-27). As a result, the bulk of capital goods
required in production processes still needs to be inported.

The bul k of these capital goods are inported by |arge
firms, both FDI-controlled firnms (JVs) and | arge donestic firns,
and to a smaller extent by nedium as well as snall-scal e domestic
firms which in general use | abour-intensive technol ogies,
utilising nostly sinple, relative cheap machi nery. Not
surprisingly, the sharp decline in manufacturing investnment after
t he onset of the Asian economc crisis is therefore also reflected
in the sharp decline in capital goods inports in 1998 and 1999.
This inplies that the Asian crisis has therefore led to a greatly
reduced i nflow of new technol ogi es enbodi ed in capital goods.

Mor eover, since the use of newer capital goods generally leads to
hi gher | abour productivity, the reduced inflow of capital goods
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nmust have adversely affected the growth in | abour productivity and
efficiency of Indonesian manufacturing firnmns.

Technol ogy transfer in the formof capital goods inports
(enbodi ed technol ogy) al so contains a di senbodi ed el enent, as the
foreign suppliers of these capital goods, specifically nachinery,
often send technical experts to Indonesian firnms to train the
wor kers of these firnms how to operate, nmaintain and repair the
i nported machinery. This kind of technology and skill transfer by
techni cal experts fromforeign firnms to | ndonesi an enpl oyees has
been quite significant with nost foreign firnms supplying machi nery
and ot her capital equipnent to Indonesian firns. This training is
crucial as the inports of capital goods by thensel ves do not
automatically lead to an enhancenent of local TCs if | ocal
enpl oyees do not know how to operate, maintain or repair these
i mported machi nes and ot her capital equi prment effectively and
efficiently. However, if the inports of capital goods is
acconpani ed by the effective training of |ocal workers in howto
operate, maintain and repair the inported machi nery and ot her
capital equi pnent, these inports will indeed |ead to the
enhancenent of the operational capabilities of the firnms and over
time also to adaptive capabilities, specifically to carry out
m nor process adaptations.

That inported capital goods have undoubtedly contri buted
to the rise in | abour productivity in Indonesian manufacturing is
undeni abl e. However, a study by Professor Adam Szirmai of the
Ei ndhoven University of Technol ogy found that while | abour
productivity in Indonesian manufacturing rose steadily during the
period 1975-1990, by the late 1980s this |abour productivity was

on the average still only 38 per cent of that of Korean workers
and only 10 per cent of Anerican workers. |In fact, average |abour
productivity in Indonesian manufacturing in 1990 was still | ower

than that of Korean workers in 1970. (Szirmai 1994: 79-80). These
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data indicate that nerely inporting capital goods does not
automatically translate into inproved | ocal TCs, since enhancenent
of these local TCs depends crucially on enhanced | abour skills.

4. Participation in world trade

Since the md 1970s an inportant informal channel of
i nternational technology transfer for Indonesian firns, including
smal | and nmedi um scal e enterprises (SVMES), has been provi ded by
their participation in world trade, specifically through exporting
their products. This informal channel has been utilised
effectively by local firms, particularly electronics firms, in the
four East Asian N Es, including Korea, Taiwan, Hong Kong and
Si ngapore whi ch, based on | ow wage rates, were able to build up
basi ¢ operational (production) capabilities through sinple
assenbly of mature products for exports, often devel oped through
techni cal assistance provided by foreign buyers. (Hobday, 1994:
335; World Bank 1996: 4). These local NIE firns successfully
coupl ed export and technol ogi cal devel opnent, allow ng export
mar ket needs (the needs and design and product specifications of
t heir overseas buyers) to focus their investnent in technol ogical
upgradi ng and to provide a channel for themto acquire foreign
technol ogies fromtheir overseas buyers. This process of coupling
exports with technol ogy devel opnent coul d be naned 'export-I|ed
t echnol ogy devel opnent’'. (Hobday 1994: 335).

In these NIEs the successful firns utilised this

assenbl y- based, technol ogical |earning period to devel op sone

i ndependent technol ogical capability (TC) over time to undertake
m nor process and product inprovenents, which raised productivity
and product quality. After having devel oped this TC, many of
these East Asian firns were able to becone CEM (origi nal equi pnent
manuf acturing) producers for transnational corporations (TNCs)
based on their cost conpetitiveness and ability to consistently
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deliver products to the precise specifications of their buyers.
Gradual |y, the nost successful of these firns were able to devel op
product design skills, enabling themto progress frombeing CEMto
‘original design manufacturing’ (ODM producers. Subsequently the
nost innovative and successful of these producers were even able
to devel op innovative capabilities, which enabled themto carry
out R & D for products and processes in conpetition with Wstern
and Japanese TNCs. (World Bank 1996: 4). Once they had reached
these levels of capability, they were able to progress beyond ODM
to becone ‘original brand manufacturing (OBM producers. A few
of the nost successful OBM producers eventually were able to enter
into strategic alliances with the nost advanced devel oped country
firnms. (Hobday 1994:. 335).

Al t hough not as striking and technol ogically advanced as
the East Asian N Es’'s ‘export-led technol ogy devel opnent’ process,
the inpressive export growh which the garnment industry and ot her
export industries in Bali, |Indonesia, have experienced since the
m d- 1970s is sonewhat simlar to the experience of these East
Asian firms. The remarkable growh of Bali's export industries,
starting with the garnents industry in the m d-1970s, and
subsequently the silver jewelry, wood carving, quilting, |eather
products, banboo furniture, ceramcs, and stone carving industries,
was based on vital information flows which these Balinese firns,
recei ved through strategic business alliances with foreign firns
and busi nessnen. (Col e 1998: 257).

The remarkabl e thing about the export success of Bali's
garnent industry and of its other export industries is that they
nostly consist of rural -based snall and mcro enterprises which
are largely owned and run by pribum (indigenous) |Indonesian
entrepreneurs. Another remarkable feature of the Bali export
i ndustry nodel is that these export industries were able within a
relatively short tinme to produce highly conpetitive products for
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the international market, and that these products were largely
made from donestic material inputs. Mreover, unlike many |arge
donestic firns which were able to benefit from governnent
protection or inplicit or explicit subsidies, Bali's export

i ndustries did not receive specific government subsidies. 1In fact,
the rapid growth of these export industries was neither

antici pated nor planned by the governnent. (Cole 1997: 2).

Over the past quarter of a century these Balinese | abour-
i ntensi ve export industries have been producing conpetitive
products for international markets, based on highly flexible
smal | - bat ch production, quick turnaround tinmes and a capacity for
rapi d adjustnent to new designs and net hods of production. (Cole
1998: 257-58). The major factor which triggered this success was
t he presence of foreign buyers/entrepreneurs from Australia and
|ater fromthe U S., Europe and Japan, many of whominitially cane
as tourists, who were able to establish direct contacts with | ocal
entrepreneurs. The ongoing interaction of these two parties
started a virtuous cycle of technol ogi cal inprovenents and
| earning that was self-replicating and | argely self-financing,
which led to rapid and sustai ned export growmh. (Cole 1998: 275).
Thi s export performance coul d be sustained even after the onset of
t he Asian economc crisis, since these foreign
buyers/entrepreneurs, unlike foreign investors, still kept
visiting Bali after the crisis as this island was | argely spared
the unrest and breakdown in safety, |aw and order which afflicted
ot her regions in |Indonesia.

Through the vital information transfer and technical and
manageri al assistance (for instance in plant |ay-out, purchase of
nost appropriate machines), including strict quality control,
provi ded by the foreign buyers/entrepreneurs to the operations of
the Balinese firms, nostly owned by snall entrepreneurs, these
smal |l Balinese firms were able to achieve high | evel s of
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ef ficiency and accuracy. The specific assistance in the production
process that was offered at each stage of the local firns'

devel opnent was precisely and only what was appropriate for

i mprovi ng production quality and quantity at that level. This
assi stance was provided on a for-profit basis, as it was
specifically tied to tangi bl e product output results. (Cole 1998:
275; Thee & Ham d 1997).

A simlar experience of the Bali export industries can
be found in the export-oriented furniture industry in the Jepara
district (kabupaten), Central Java, which actually consists of
i ndustry clusters including about 100 | arge and nmedi umscale firns
as well as about 2,000 snmall firnms and nobile skilled craftsnmen
whi ch have been responsible for the rapid growmh of this export
i ndustry. This clustering has nade possible an efficient division
of | abour between the larger firnms and the small firnms, in which
the larger firms concentrated their operations on specific and
essential stages in the production process, while they recruited
small firns as subcontractors to specialise on other, sinpler
stages which they could do nore efficiently than the larger firns.
During the period 1989-1998 Jepara furniture exports rose from
US$ 3.8 million to US$ 97 million in 1996 and to US$ 147 mllion
in 1998. 1In the md 1990s these exports accounted for about 70
per cent of total value added generated by this industry, with the
remai ning 30 per cent being sold in the donestic narket. (Sandee,
Andadari & Sul andjari 2000: 1,5).

A crucial event which led this industry to focus on
export markets was the participation of a nunber of Jepara
furniture producers in a trade fair in Bali in 1989 which led to
contacts with prospective foreign buyers who started visiting
Jepara to have a | ook at the operations of these furniture
producers. Just like in the case of the Bali garnment industry and
its other export-oriented industries, these foreign
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buyers/entrepreneurs played an inportant role as the internediary
bet ween Western custoners and the Jepara furniture producers. As
such they played a major role in introducing new, higher val ue
added desi gns, teaching quality control methods, standardising

out put required for the rapid expansi on of order-driven production
tailored to the quickly changi ng preferences of foreign buyers,
and openi ng up new export markets for nodern Jepara furniture. As
aresult, the quality of Jepara furniture has been steadily
upgraded (Sandee, Andadari & Sul andjari, 2000: 5-7), as has been
the case with Bali's export products.

The econom c crisis of 1997/98 forced the Jepara
furniture industry to orientate their operations even nore towards
export markets, which was nmade the easier because of the steep
depreciation of the rupiah and the fact that this industry is not
heavi | y dependent on expensive raw nmaterial and capital goods
inmports. The better export opportunities after the crisis as a
result of the steep rupiah depreciation also allowed the snall
firms which operated as subcontractors to the |arger export-
oriented firnms to benefit fromthe export boom However, just
like in the case of the Bali export industries, this export trade
was not really driven by the Indonesian firns thensel ves, but by
the foreign buyers/entrepreneurs. (Sandee, Andadari & Sul andjari
2000: 8-10).

Participation in world trade has clearly all owed
I ndonesian firms, including SVMEsS, to gain access to foreign
t echnol ogi es, including designs, which in turn enabled themto
i mprove their conpetitiveness by upgrading their TCs, particularly
operational capabilities and to sonme extent al so adaptive
capabilities. However, as the export-oriented activities in Bal
and Jepara were al nost exclusively initiated by foreign
buyers/consultants, the Bali and Jepara firns were in general not
abl e to devel op the acquisitive capabilities.
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Moreover, the Bali and Jepara experiences as well as the
experience of other export-oriented manufacturing firnms, including
the garnent firns in Bandung, indicate a continuing reliance on
foreign buyers or foreign buying agents acting on behal f of
foreign buyers and therefore a 'passive' stance both in regard to
gai ning access to world markets and to foreign designs and
t echnol ogi es. In order to reduce this vulnerability, |Indonesian
firnms need to make a serious effort to build up thensel ves cl ose
links with their overseas buyers in order to be able to identify
qui ckl y changes i n consumer preferences.

VI. Findings of selected studies of technology transfer in
I ndonesi an manufacturing through foreign direct investnent and
techni cal |icensing agreenents

Studi es on the inpact of foreign direct investnent (FDI) on
technol ogy transfer have | argely adopted one of two nmain
approaches, namely an econonetric approach which has in recent
years been increasingly used by quantitative econom sts, and a
nore traditional, mcro approach which is largely qualitative and
based on in-depth interviews at the firmlevel.(H Il & Athukoral a
1998: 42). The first approach uses a |arge secondary data set in
whi ch foreign and donestic firns are separately identified. These
studi es focus on productivity (either total or |abour
productivity) trends anong the two groups of firnms and across
industries to find out whether the presence of foreign firns has
affected the levels and growth rates of the domestic firnms. In
general these studies are mainly concerned with the issue of
whet her or not technol ogi es have been transferred, rather than
with the transm ssion nechanism that is how t hese technol ogi es
have been transferred. These studies are also unable to estimate
the relative inportance of FDI anong other factors accounting for
the productivity growth in the domestic firns. However, they do
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provi de presunptive evidence of causation. (H Il & Athukorala
1998: 42).

The second, nore qualitative approach usually involve
case studies of firnms in which the assessnent of the inpact of FDI
on technology transfer in the recipient firnms is based on case
studi es of individual firns, the informati on of which are obtained
from questionnaire surveys, in-depth interviews with the managers
of these firns, and plant visits. While one advantage of this
approach is that it can give a greater understanding of the ways
and mechani sms in which technol ogies are transferred to the | ocal
enpl oyees of foreign-controlled firns or diffused to |ocal firnms,
t he di sadvantage of such an approach is that its findings may be
consi dered nerely suggestive or inpressionistic rather than
expl anatory. Moreover, as such case studies are based on
interviews with the managers of firms which have, in general, not
been sel ected on the basis of random sanpling, the findings of
t hese studi es cannot be generali sed.

In the follow ng pages the findings of both approaches
used in studying technology transfer in Indonesia s nmanufacturing
sector will be presented.

1. Technol ogy transfer through FDI: findings fromsone
econonetric studies

A recent econonetric study conducted by Fredrik Sjoholm
of the Stockhol m School of Econom cs on technol ogy transfer and
spillovers fromforeign-controlled establishnents on domestic
establishnents in a nunber of Indonesia s manufacturing industries
found that the foreign-controlled establishnents in a nunber of
I ndonesi a’ s manufacturing sector had higher total factor
productivities (TFPs) than the establishnents of domestic firms.
This enpirical evidence indicated that the TNCs had been able to
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transfer nore advanced techology to their Indonesian affiliates.
The study al so reveal ed that the structure of ownership, whether
full y-owned subsidiary, joint venture with foreign majority
ownership or joint venture with foreign mnority ownership, had no
effect on their TFP levels. (S ohol m1999: 611).

That the structure of ownership has not affected the |evel
of TFP in joint ventures with foreign mnority equity ownership is
not so surprising, as a nunber of studies have indicated that in
nost cases the foreign partners were able to mai ntai n nanagenent
control even if majority equity ownership had been transferred to
t he I ndonesian partner. |If the anmobunt of |oan capital provided by
the foreign partner to the joint venture was |arger than the total
anount of equity capital, it was relatively easy for the foreign
partner to retain nmanagenent control. By retaining managenent
control, the foreign partners have generally been able to maintain
the high productivity levels of these joint ventures. (Thee 2001:
10).

The technol ogi es used by the foreign-controlled
establ i shnents al so appeared to have benefited donestic
establ i shnents through favourabl e technol ogi cal spillover effects,
as donestic establishments in industries with relatively high
| evel s of FDI were found to have conparable high | evels of factor
productivity. Insofar as the strong presence of foreign-
control |l ed establishnents in a nunber of Indonesia s manufacturing
i ndustries are associated with higher factor productivities of the
donestic establishnments in these industries, S oholms findings
indicate that the gradual |iberalisation of Indonesia' s foreign
i nvestment regi ne has been beneficial for the country's
manuf acturing sector in terns of the favourabl e technol ogi ca
spill over effects emanating fromthese foreign-controlled
establ i shnents. (S ohol m 1998: 611). In other words, these
favourabl e technol ogi cal spillovers indicate that technol ogy
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transfer fromthese foreign-controlled establishnments and its
subsequent diffusion (domestic diffusion of the transferred
technol ogi es) did take place in these industries, anongst others
by I abour turnover fromthe foreign-controlled to donestic
establ i shnents and support of l|ocal supplier firnms (S ohol m 1999:
589) .

A nore recent econonetric study by Sadayuki Takii of The
International Centre for the Study of East Asian Devel opnent,
Ki t akyushu, on productivity spillovers fromforeign-controlled
establishnents in Indonesia s manufacturing industries came up
with slightly different conclusions than S oholms study. Takii’s
study found that positive spillovers were generally smaller in
i ndustry-year conbinations in which the foreign equity share in
foreign-controlled plants was relatively high. This result could
be caused by the fact that foreign-controlled plants in which the
foreign partner held najority equity ownership were able to
control the diffusion of their firmspecific assets better than
other foreign-controlled plants and that, as a result, the
magni tude of spillovers fromthese plants was smaller. (Taki
2001: 19).

Takii’s study also found that spillovers tended to be
relatively large in industries where the technol ogi cal gaps
bet ween foreign-controlled and | ocally-owned firns were relatively
small in the initial year. This result suggests that
technol ogical levels in |locally-owned firnms were not hi gh enough
in some industries to facilitate large spillovers fromforeign-
controlled firms. In addition, Takii’s study found some weak
evi dence that spillovers were larger for |ocally-owned plants
whi ch were engaged in R & D. For this group of |ocally-owned
firms, the presence of foreign-controlled firns with nagjority
equity ownership did not reduce the size of spillovers. These
results also indicate that encouraging nore FDI by transnati onal
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corporations (TNCs) does not necessarily lead to nore favourable
spillovers, especially in technol ogically backward industries.
(Takii 2001: 20).

2. Findings of selected case studies on technol ogy transfer
t hrough FDI or technical |icensing agreenents

Besi des the above econonetric studies, a nunber of
researchers have al so conducted in-depth, firmlevel case studies
on technol ogy transfer through FDI or technical |icensing
agreenents in a nunber of foreign-controlled and donestic firnms in
a few selected industries. Their findings are summari sed bel ow.
It should be borne in mnd that the large majority of the foreign-
controlled firms are not fully-owned subsidiaries, but joint
ventures (JVs) with in general majority equity ownership, and
t her ef ore managenent control held by the foreign investor. Even
where the Indonesian partner held majority equity ownership, the
foreign partner was nore often than not able to retai n managenent
control over the joint venture' s operation.

a. The textile industry

Technol ogy transfer through FDI

A study for UNCTAD s Technol ogy Program conducted by Thee
and Pangestu on the technol ogi cal capabilities of two Japanese-
I ndonesi an textile joint ventures (JVs) found that the acquisitive
(investnment) capabilities of the Indonesian enpl oyees of the JVs
was relatively | ower than those enployed in private donestic firns
wi thout foreign equity involvenent. The reason was that in these
textile JVs, active involvenent of the Indonesian enployees in the
procurenent of the relevant technologies was mnimal, if at all
However, the | ndonesian enpl oyees were actively involved in the
installation and start-up of the production facilities, including
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t he di scussions on the lay-out of the plant, the purchase of the
requi red machi nery and ot her capital equipnent, construction of
the plant, and the start-up of the production process. Through
this involvenent they were able to acquire sone degree of

acqui sitive capability.

In the course of the | ongstanding operations of these two
textile JVs in Indonesia, dating back to the early 1970s, the
Japanese nanagers and technical experts were able to transfer the
basi c operational capabilities to their |ocal enployees,
specifically in the spinning and weavi ng operations. These |ocal
operational (production) capabilities were acquired through their
active involvenent in the various processes , including production
pl anni ng, material and conponent sourcing, production nanagenent
and engi neering, quality control and the maintenance and repair of
capital equi pnent. However, the fact that even after 20 years of
operations both JVs still enployed 10 or nore Japanese expatri ates
indicates that the transfer of technology in these JVs has been
| ess than conplete. Wile a nunber of the senior Indonesian staff
had been pronoted to senior nmanagerial positions in both JVs, they
still had to be supported and advi sed by Japanese advi sers. (Thee &
Pangestu 1998: 236-38).

Technol ogy transfer through technical |icensing agreenents

The sane study by Thee and Pangestu on the TCs of two
| arge, private, donestic, export-oriented textile firms indicated
that through a package agreenent, including a technical |icensing
agreenent, with a Japanese textile firmas well as a Japanese
general trading conpany, these firnms had been able to gain access
to new textile technol ogy, new capital equi pment and experienced
techni cal experts fromthe Japanese textile firm Al though these
two firns enjoyed access to new technol ogy provided by the
Japanese textile firm this technol ogy was not the newest
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technol ogy. The senior manager of these firns attributed this to
the fact that the Japanese technical experts attached to these
firme were nostly retired people over 50 years old who nay not
have foll owed the | atest developnent in textile technol ogy, but
who were nevertheless still able to provide adequate expertise to
these firns. However, through this access to new textile

t echnol ogy, new capital equi pnent and Japanese textile experts,
these firns were able to export a large part of their output.

Under the above package agreenent, the Japanese textile
firm had carried out the feasibility study, designed the plant
| ay-out, supplied the textile machinery, constructed the plant and
al so set up the production lines. |In addition, the Japanese
textile firmhad al so provided suppliers' credit to the Indonesian
firmto purchase nodern textile machinery. During the early years
of operation, the Japanese textile firmhad al so supplied the
I ndonesi an firmw th ei ght Japanese seni or managers and techni cal
experts to assist the I ndonesian nanagers and technical experts in
operating the plant. As a result, after sone tinme the |Indonesian
managers and technical experts were able to operate the plants by
t hensel ves, even though the firmstill relied on Japanese experts
for quality control, since the bulk of its exports was handl ed by
t he Japanese general trading conpany. This nmeant that these two
domestic textile conpanies greatly relied on the Japanese genera
tradi ng conpany for the overseas marketing of their products.
(Thee & Pangestu 1998: 237-38).

The experience of these two | arge donmestic textile firns
i ndicates that while through their technical |icensing agreenent
with a Japanese textile firm new textile technol ogi es was
continuously transferred to them their technol ogical effort was
nostly focused on nmastering the operational (production)
capabilities, which enabled themto operate the plants efficiently.
Having as its production director an experienced | ndonesi an
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textil e engi neer who had studied textile engineering in Japan and
had worked in a Japanese textile firmfor eight years, enabled one
of these firnms to acquire greater TCs, including adaptive (m nor
change) capabilities. This was reflected by the fact that before
this firminstalled new capital equipnent, its production director
was actively involved in discussing with the overseas equi prment
suppliers the exact design and technical specifications of the
capital equipnent to nake it suitable for local conditions. (Thee
& Pangestu 1998: 237).

However, by relying on the Japanese textile firmto carry
out the feasibility study, design the plant |ay-out, supply the
textile machi nes, construct the plant and set up the production
lines, these two domestic textile firnms had not devel oped the
basi c acquisitive (investnent) capabilities. By relying on their
Japanese partners in narketing their output overseas, these firns
did not have the incentive to build up their marketing abilities.
In short, by finding it profitable to continue to rely on their
association with the Japanese firns, these two firnms did not have
the incentive to nake a determned effort to lessen their
t echnol ogi cal dependence on their Japanese partners.

b. The garnment industry

Technol ogy transfer through FDI

Thee’ s and Pangestu’s study al so i ncluded one JV firm
operating in the garment industry, nanely a Korean-|ndonesi an
export-oriented JV which nade overcoats and jackets under CEM
(Original Equi prent Manufacturing) arrangenents with its overseas
buyers in Western Europe. In this JV the Korean partner held a 95
per cent majority share, while all the senior nanagers were
Koreans. The only two I ndonesi an managers were in charge of
accounting, respectively personnel, so none of themwere invol ved
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in production activities.

As production managenent and engi neering, repair and
mai nt enance of the capital equipnment, and quality control were al
carried out and |l ed by the Korean managers, it appeared that no
significant transfer of the basic operational and adaptive
capabilities had as yet taken place. Since the procurenent of the
rel evant technol ogies and the installation and the start-up of the
pl ant had al so been carried out by the Korean nanagers, no | oca
acqui sitive capabilities were acquired either. However, this
absence of significant technology transfer nay have been due to
the fact that at the time of the interview this JV had only been
in operation for three and a half years. (Thee & Pangestu 1998).

c. The electronics industry

i. The consuner electronics subsector

Technol ogy transfer through FDI

Thee’ s and Pangestu’s study on the TCs of consuner
el ectronics firns indicated that foreign-controlled joint ventures
(JVs) were quite prevalent anong the large electronics firms. It
was found that the |Indonesian enpl oyees in an ol der, well-
est abl i shed Japanese-1ndonesi an JV (dating back to the early
1970s) had been nore involved in the search and procurenent of the
rel evant technol ogi es and the installnent and start-up of
production facilities than those enployed in the newer, nmajority-
owned JVs, nostly Japanese-|ndonesi an and Kor ean- | ndonesi an JVs,
established in the early 1980s and early 1990s. As a result,
whil e the I ndonesian enpl oyees in the former firm had been able to
acquire some acquisitive (investment) capabilities, those in the
latter did not. However, even in the fornmer case, the staff of
t he I ndonesi an partner had only been involved in product selection
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site selection, and processing of the required |icenses, w thout
much invol venent in the nore essential acquisitive activities,
such as product specification, process technol ogy, design and

pl ant | ay-out.

Since the newer JVs had experienced difficulties in
recruiting experienced | ocal engineers and managers, many top
positions were still being occupied by expatriates. The m ddl e-
| evel and | ower positions, however, were filled by recent
graduates from|local universities who, upon recruitnent, were
trained i n-house, at the head office of the principals in their
hone country or in the subsidiaries in Singapore and Mal aysia. As
aresult, at the tinme of the interviews, the local enployees in
t hese new JVs had not yet fully mastered the requisite operationa
capabilities.

(Thee & Pangestu 1998: 250-51).

ii. The components and industrial electronics subsectors

Technol ogy transfer through FDI

Thee’ s and Pangestu’s study al so i ncluded case studi es of
four JVs making el ectronics conponents. including a majority-owned
Japanese- | ndonesi an JV, two Singaporean-I|ndonesian JVs and a
Kor ean-1 ndonesian JV. |In the case of the Japanese-I|ndonesian JV,

t he I ndonesi an engi neers and workers were trained at the Japanese
partner’s plant in Japan, which enabled themto acquire some basic
production capabilities fromthe Japanese staff. However,

mai nt enance and repair of the capital equipnent and quality
control is still done under the supervision of the Japanese staff.
Since this JV still relies greatly on Japanese expertise, the

I ndonesi an enpl oyees have, aside from sone basic production
capabilities, not devel oped the acquisitive and adaptive
capabilities.
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The three other JVs nmaking integrated circuits (IGCs)
were JVs with Indonesian majority ownership, including two
| ndonesi an- Si ngapor ean JVs and one Korean-|ndonesian JV. Unlike
t he Japanese majority-owned JV, the |Indonesian staff of the
Kor ean- 1 ndonesi an JV and one Si ngaporean-1| ndonesian JV had to
search and procure the rel evant technol ogies as well as install
and start up the production facilities thenmselves. |n doing so,
they were able to devel op the basic acquisitive capabilities as
wel | as the basic operational capabilities fromtheir foreign
partners. In addition they were also able to devel op sone |imted
adaptive capabilities.

The ot her Si ngaporean-I|ndonesian JV was previously owned
by National Sem conductor, an Anerican firm which was taken over
by this JV. As the workers of this former American firm had
stayed on, this JV was able to acquire i medi ately the basic
operational capabilities which, over time, they build up further
including the capability to source the inportant inputs (machinery
and ot her capital equipnent), to learn to use the new equi pnent,
and to keep up with the rapid changes in IC technol ogy. (Thee &
Pangestu 1998: 250-51).

Technol ogy transfer through technical |icensing agreenents

Thee’ s and Pangestu’s study al so di scussed the experience
of a donestic, private electronics firmwhich produced industri al
el ectroni cs products (sound systens and computer nonitors) under
license froma Taiwanese electronics firm Under its technica
licensing agreenent with its licensor (the Taiwanese firm, this
donmestic firm (the licensee) not only obtained the technol ogy and
product designs fromits licensor, but was also able to send its
engi neers and plant workers to Taiwan for special training at the
headquarters of the Taiwanese firm This latter firmal so
di spatched two of its technical experts to work in the |icensee's
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plant in charge of quality control.

For marketing its products overseas, the licensee relied
on its licensor, although it had al so begun to nmake its own
mar keting efforts by opening up a nmarketing office in Singapore.
Before its establishnment, this firmitelf had searched, assessed,
negoi ated and procure the rel evant technol ogies, which had led to
the licensing agreenent with the Japanese firm Over tine this
donestic electronics firmwas able to develop its own basic
acqui sitive and operational capabilities. Wth technica
assistance fromits Taiwanese licensor, this firmwas also able to
devel op basic adaptive capabilities. (Thee & Pangestu 1998: 250-
51).

d. The pharnmaceutical industry

Technol ogy transfer through FD

A study for ESCAP's Unit on TNCs by Thee on three of the
ol dest foreign-controll ed pharmaceutical JVs manufacturing a w de
range of manufactured products for the donestic market found that
t hrough on-the-job training and additional training at the foreign
TNCs' s headquarters in their hone countries, the Indonesian
managers and technical experts were able to devel op good
operational (production) capabilities in order to run the plants
snoothly. As a result, after a few years these plants of these
JVs, one a Japanese-|ndonesian JV, another one a British-
I ndonesi an JV, and the third one a German-Indonesian JV, could be
managed and run by the | ndonesian enpl oyees. The success of the
Japanese- I ndonesian JV in transferring operational capabilities to
its Indonesian enployees is reflected by the fact that at present
all the | eading managerial and technical positions in this firm
are occupi ed by | ndonesi an enpl oyees, except for the position of
President-Director which is still occupied by a Japanese.
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However, like in nost other JVs, the procurenent of the
rel evant technol ogies and install nent and start-up of the
production facilities as well as sone mnor process adaptations
(such as using older machines to fit the smaller Indonesian market
and the introduction of nore | abour-intensive processes in
peri pheral activities, such as packaging) in these pharnmaceutical
JVs was conducted by the expatriate personnel. Like in the other
phar maceuti cal JVs and donestic pharnmaceutical firns producing
under license fromforeign pharmaceutical TNCs, one of the
provisions in the technical |icensing agreenent, signed by the
Japanese pharnaceutical TNC and this JV, stipulated that the
essential raw materials, nanely the active ingredients of drugs,
had to be purchased fromthe Iicensor, that is the Japanese TNC
Hence, product adaptations in any way were prohibited. As a
result, in this JV nor in the other pharnaceutical JVs were the
I ndonesi an enpl oyees able to devel op the basic acquisitive
(investnent) and adaptive (m nor change) capabilities. (Thee 1990:
213-17).

The British-1ndonesi an and Ger man-1 ndonesian JVs had to
pay royalties to their licensors (the British and German TNCs) for
t he purchase of the technol ogi es provided by these TNCs which
varied fromthree to five per cent of the total sales of these
i censed products. The |icensing agreenents signed by these two
JVs contained restrictive clauses which stipulated that the raw
materials, specifically the active ingredients which in
conbi nati on make up the drug, could only be purchased fromthe
licensors. (Thee 1990: 216).

Technol ogy transfer through technical |icensing agreenents

In the sanme study by Thee one case study involved a
private donestic firmproducing a w de range of pharmaceuticals,
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nost of it developed by the firmitself, and sone sel ected
pharmaceuticals which it was not able to develop itself and

t heref ore made under |icense from sone pharmaceutical TNCs. This
firmhad fromthe outset planned on devel opi ng nost of the drugs
itself, as the technol ogies for making (m xing) drugs could be
bought off-the-shelf, for instance in Italy. However, for certain
pharmaceutical s, such as a drug for cardi ovascul ar di sease, a

i censing agreenent was signed with a German pharmaceutical TNC
while for a potent antibiotic a |licensing agreenent was signed

wi th a Japanese pharmaceutical TNC.

To enhance the technical know edge of its personnel, this
firmhas sent out several of its technical experts on a regular
basis to participate in training courses offered by the
pharmaceutical TNCs. The costs of participating in these courses
were borne by the firmitself. |In addition, this firmhas al so
assi gned several of its high- and m ddl e-1 evel nanagers to
participate in managenent training courses conducted by nmanagenent
training institutes in Jakarta. 1In this way this firm has been
abl e to devel op good operational capabilities, in addition to sone
acqui sitive and adaptive capabilities. (Thee 1990: 211-13).

Under the ternms of the licensing agreenents, this firm
had to pay its licensors royalties anmobunting to three per cent of
total sales (calculated as total sales to its distributors) for an
initial period of three years, to be automatically renewabl e,
unl ess one or both parties wanted to term nate the agreenent. A
restrictive condition of the agreenents signed with the two TNCs
stipulated that the drugs made under |icense could only be sold in
the donestic market. Another restrictive condition was the
requirenent that this domestic firmhad to purchase the basic raw
materials (active ingredients) fromthe licensors, unless the
Iicensee could indicate that it could purchase the raw materials
fromother sources at a price which was nore than 10 per cent
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| ower than the selling price of the |icensor.

This donestic firmhas not yet been able to reach the
stage of conducting R & D on finding entirely new chem cal
entities in view of the huge costs of R & D and shortage of highly
skilled scientists. Mst of the small R & D facility has been
devoted to study the available literature on new pharnaceutica
devel opnents in order to nonitor recent devel opments in the
i nternational pharnmaceutical industry and in pharmacol ogy. (Thee
1990: 212).

e. The autonotive industry

Technol ogy transfer through FDI

Thee's study al so covered a Japanese- | ndonesi an JV which
manuf act ures autonotive parts and conponents, specifically body-
pressed parts, for comrercial vehicles (buses and trucks). This
JV was established in 1976 to fulfill the 'deletion progran
(l ocal content program which was introduced by the |Indonesian
government as part of its ‘industrial deepening’ program The
Japanese TNC i s one of the |argest car assenbling conpani es, not
only in Japan but also in the world. Before this JV was
established, this TNC had established another JV in 1971 with the
sane donestic firmto assenble cars for the donestic market.

This JV has put great enphasis on training and
transferring technology and skills to its |Indonesian enpl oyees,
including the ability to operate nmachi nes, to make conponent
designs, and to inspect the quality of the conponents. These
training efforts were rated as quite successful. However, in
regard to training its local enployees in nmanagi ng a production
line, notivating the plant workers, conducting quality control,
preventi ng danage to the nmachines and naintaining the equi pment in
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top working condition, controlling delivery schedules, controlling
t he di es manufacturing program operating the plant, and
mai ntai ning and i nproving the plant, the training progranms had not
yet yielded the optimal results expected by the Japanese managers.
In other words, while the Indonesian enpl oyees have been able to
devel op some operational (production capabilities), they had not
yet acquired the full range of operational capabilities required
for operating a technol ogically sophisticated plant on their own.
(Thee 1990: 225).

Technol ogy transfer through technical |icensing agreenents

Two studies by Thee, first for ESCAP s TNC Unit on TNCs
and a few years later for IDE (Institute of Devel opi ng Econom es),
Tokyo, on the sanme donestic notorcycle assenbling firm
found that this firmhas put a high priority on developing its own
local TCs in order to raise the efficiency and conpetitiveness of
its operations and to produce notorcycles of high quality. This
domestic notorcycle firmwas established in 1971 and since 1973
began assenbling notorcycles under a technical |icensing agreenent
with one of Japan’s |eading autonotive TNCs. Over tine this
donestic firmenerged as the | eading notorcycle assenbling firmin
I ndonesia with a market share of nore than 50 per cent.

This firmhas put a high priority on developing its own
local TCs in order to raise the efficiency and conpetitiveness of
its operations and to produce notorcycles of high quality. Wth
the full support of the firnis top nanagenent to pronote the
firms own technological efforts to raise its productivity and
conpetitiveness, efforts were nmade to forge a strong sense of
cohesion anong its staff so as to accumul ate and consolidate a
‘“critical mass’ of technol ogical, organisational and marketing
capability. (Thee 1990:. 227).
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This donestic firmhas fromthe outset given high
priority to advanced training for its managers. Mst of its
managers were sent abroad to acquire advanced training in
managenent and technol ogy at | NSEAD, the European managenent
training institute near Paris, France, or in the United States
with the objective of formng a core group of highly-skilled
I ndonesi an managers who could nake the firmself-reliant in the
long run. Al these overseas training prograns were wholly
financed by this firm (Thee 1990: 228).

In order to increase the capacity of its technical
workers to absorb the technology transferred by its Japanese
licensor, this firmhas over the years sent hundreds of its
enpl oyees to the main plant of its licensor in Japan for further
training for a period of one to six months. New recruits of this
firmhave to follow first an intensive one-nonth training program
to master the technical aspects of the operations of this firmand
to learn the firms corporate philosophy. (Thee 1997: 128-30).

Al'l the technical workers were sent for training to the
Japanese TNC s hone plant in Japan in view of this donestic firns
dependence on the technol ogy of the Japanese TNC. For advanced
managenent training, however, the firn s managers were sent to
managenent training centres in Europe and the U S. as it was felt
t hat these nanagenent training centers had nore to offer to
I ndonesi an managers than did Japan, since nanagenent as a separate
discipline is, with a few exceptions, generally not taught in
Japanese universities. (Thee 1990:. 228).

As a result of its technological effort, this firmhas
been quite successful in developing its operational (production)
capabilities. As a donestic firmw thout foreign equity
i nvol venent, this firmhas al so been able to develop its
acqui sitive (investnent) capabilities as well as a high degree of
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adaptive (mnor change) capabilities, including mnor process
adapt ati ons and even sone m nor product adaptations which, however,
had to be approved first by its licensor. Wile the |icensing
agreenent includes some restrictive conditions, including a

prohi bition on exports and a secrecy rule, that is the obligation
that upon term nation of the agreenent all conpany secrets had to
be returned to the licensor, this firms position as the narket

| eader in the donmestic market for notorcycles enabled it to export
a part of its output (10-30 per cent of its output) with the tacit
agreenent of the Japanese TNC. (Thee 1997: 130).

On January 1, 2001, however, this donmestic firmwas
converted into a joint venture between its erstwhile |icensor, the
Japanese TNC, and the hol ding conpany of this donestic firm in
whi ch both partners each held 50 per cent of the equity. The
proceeds of the sale of 50 per cent of the shares of this donestic
firmto the Japanese TNC has been used by the hol di ng conpany of
this donestic firmto pay off some of its foreign debts which it
had incurred before the onset of the Asian economc crisis.
However, as a JV, nanagenent control of the JV has now shifted to
the Japanese TNC. As a result, this JV now enploys 12 Japanese
managers and technical experts, while before it enployed none.

f. The chem cal industry

Technol ogy transfer through FD

Thee's study al so included technol ogy transfer in three
JVs, one a JV between an Australian chem cal conpany and a state-
owned enterprise (SCE), one of the few JVs with an | ndonesi an SOE
produci ng industrial and nedi cal gases; another one a British-
I ndonesi an JV produci ng a range of paints for the decorative,
refinish, autonotive and industrial donmestic market segnents; and
the third one a German-1ndonesi an JV maki ng organi ¢ and i norganic
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pi gments, dyes and chem cal auxiliaries.

Through its training efforts the Australian conpany has
been quite successful in transferring technology to its Indonesian
enpl oyees, specifically the production capabilities. This is
reflected by the fact that after a few years all the expatriates
(except for the managing director) could be replaced by |Indonesian
managers and technical experts. The replacenent of these
expatriates was facilitated by the fact that for the higher |evels
of managenent and technical positions, this JV had nade a speci al
effort to recruit graduates from Australian universities. The
transfer of technology in this JV has not been wholly taken pl ace
fromthe Australian to the Indonesian side, as the Indonesian
chi ef executive of this JV had for many years been enpl oyed with
the big state-owned fertilizer enterprise in Pal enbang, South
Sumatra, where he had gai ned val uabl e experience in running a big
chem cal plant using very advanced technol ogy. This technol ogi cal
know edge was subsequently being put to good use in this JV,
albeit with some adjustnents to the JV s specific conditions.(Thee
1990: 218-19).

Li ke the Australian-Indonesian JV, the British-1ndonesian
JV had al so been successful in transferring technology to its
I ndonesi an enpl oyees because of its conmtnent to nake a | ong-term
i nvestnent in the devel opment of a highly-qualified | ocal
manageri al and technical staff. This was reflected in the
repl acenent of alnost all the expatriates who occupi ed the seni or
manageri al and technical positions by the |Indonesian enpl oyees,
except for one expatriate technical expert assigned to assist his
I ndonesi an counterpart and other workers in installing and
operating a new hi ghly-automated equi prrent. As a result, the
| ocal staff was able to devel op a high degree of operational and
adaptive capabilities. These adaptive capabilities were acquired
when sonme m nor product adaptations had to be nmade, for instance
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when sone adaptations had to be nade with the paints made by this
JV to take account of the specific weather conditions in a
tropical country, such as Indonesia. |In addition, instead of
inmporting all the raw materials fromthe British TNC, some raw
materials were procured locally, including paste and acrylic.
(Thee 1990: 220-22).

Unlike its plants in Germany, the German partner in the
Cer man- I ndonesi an JV, a | eading chem cal TNC, decided not to use a
full y-automated production line in view of the great shortage of
highly skilled nmechanics who are essential to operating a fully-
aut omat ed production line. To upgrade the skills of its key
I ndonesi an enpl oyees, these enpl oyees are sent to the TNC s nain
plant in Germany every three years to keep abreast of the | atest
product devel opnents. In addition, the | ocal production manager
is sent on triennal 'refresher' visits to Germany. As a result of
these training efforts, the local staff were able to acquire
adequat e operational and adaptive capabilities which has enabl ed
this JV to steadily reduce the nunbers of expatriates and repl ace
t hem by | ndonesian staff. One of the mnor product adaptations
whi ch were made included the | essening of the colour strength of
the organic and inorganic pignents which this JVis making. In
view of the high price elasticity of demand for these pignents,
nore white was added to nake the pignents cheaper. (Thee 1990:
222-23).

The experience of these three JVs indicates that FDI
projects have in general been quite successful in transferring the
essential operational (production) capabilities and to a | esser
extent the adaptive (m nor change) capabilities to their
I ndonesi an enpl oyees. However, as the procurenment of the rel evant
technol ogi es and the installnent and start-up of the plants were
nostly done by expatriates, the Indonesian enpl oyees were in
general not able to acquire the acquisitive (investnent)
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capabilities.

g. The food products industry

Technol ogy transfer through technical |icensing agreenents

A study conducted by Thee on three private, donestic

manuf acturing firns operating in the food products industry and
produci ng their products under |icense of foreign conpanies,
indicated that technical licensing agreenents with transnationa
corporations (TNCs) generally contain nore restrictive conditions
than is the case with foreign firns which are no TNCs. The reason
for including these restrictive conditions in the licensing
agreenent was that the licensed products of these TNCs had well -
known brand nanmes whose reputation depended on the assured high
quality of their products. For instance, in the case of a |arge
private, donmestic food products firm produci ng confectioneries
(sweet neat s, candi es) under license fromtwo foreign transnational
corporations (TNCs), the licensing agreenments contained an
explicit provision that the basic raw materials, specifically the
fl avours which give these confectioneries their specific wellknown
taste, had to be purchased fromthe licensors, that is the TNCs.
The other raw materials, such as sugar, were purchased | ocally.

Anot her restrictive condition faced by this donestic firmwas
that no product nodifications of any kind were all owed and t hat
sanples had to be sent first to the two licensors for quality
control before final approval was given to start the conmercia
production of these confectioneries. (Thee 1990: 204-07).

The experience of this firmindicated that it had acquired
adequat e operational (production) capabilities as well as
acqui sitive (investnent) capabilities. Unlike nost JVs where the
foreign partner usually undertakes the pre-investnent (search
assess, negotiate and procure the relevant technol ogi es) and
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proj ect execution (install and start up the newy set-up
production facilities), this donestic firm(like nost other
donestic firns without foreign equity involvenent) had to carry
these activities itself, which enabled it to develop its
acquisitive ability.

Unlike the first firm the two other donestic firns

had not signed licensing agreenents with large TNCs, but with
nmedi um si zed foreign firms. One of these donestic firns nade ice
cream under license of an Australian dairy firm while the other
made biscuits under license of a Dutch biscuit conpany. Wthin
the ice creamfirm technol ogy transfer had proceeded
satisfactorily, as nost of the nmanagers and technical experts,
many of whom had studied in Australia, had been with this firm
since the begi nning and had therefore acquired substantial on-the-
job training and experience. In doing so, these |Indonesian

enpl oyees had thus been able to devel op good operationa
capabilities, as reflected by the fact that over the years

I ndonesi an experts and techni cal experts had taken over all the

| eadi ng positions in the firmwhich had fornerly been occupi ed by
Austral i an managers and technical experts assigned by the licensor.
As a donmestic firmproducing its products under |icense, this
firmhad to undertake itself the various activities involved in
searching and procuring the rel evant technol ogi es and setting up
the plant, and thus was able to develop its acquisitive
capabilities. (Thee 1990: 207-9).

In regard to the domestic firm produci ng biscuits under
license froma Dutch biscuit conpany, the former firm had been
able to develop its acquisitive, operational and adaptive
capabilities with the help of a technical expert assigned by the
i censor, who provided technical instructions to the senior |ocal
staff who would | ater be charged with running the plant thensel ves.

In the absence of a qualified production rmanager, this technical
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advi ser also functioned as the de facto producti on manager. In
view of the relatively young age of this donestic firmat the tine
of the inteview, the |local staff had not yet been able to fully
devel op adequate production capabilities, |let alone adaptive
capabilities.

(Thee 1990: 209).

VII. Assessnent of technology transfer through FDI, technical
i censing agreenents, capital goods inports, and participation in
worl d trade

1. Technol ogy transfer through FD

The findings of the above case studi es on technol ogy
transfer through FDI and technical |icensing agreenments and the
di scussion on the two other main channels of technol ogy transfer
in Indonesia, capital goods inports and participation in world
trade, can be summarised in table 6.

Tabl e 6 here

The data in table 6 indicate that in general the
i nternational technology transfer through FD projects has indeed
led to the devel opnent of the basic operational (production)
capabilities and sonetines also to the devel opnent of adaptive
(m nor change) capabilities, primarily by introducing m nor
process adaptations to local conditions, particularly in the ol der,
wel I -run FDI projects where experienced |Indonesian |ocal enpl oyees
have worked for a long tine to nmanage the operations of the plants,
including the operation, maintenance and repair of the machinery
and ot her capital equi pnent being used. On the other hand, m nor
product adaptations have usually not been all owed by the foreign
licensors, particularly if the foreign licensors were large, well-
known TNCs which had a | arge stake in upholding the reputation of
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t he brand nanes of their products.

In many FDI projects, however, |ocal enployees are not
al ways or only partly involved in the procurenent of the rel evant
technol ogies and the installation and start-up of the production
facilities. As a result these |ocal enployees did not have the
opportunity to develop the basic acquisitive abilities. Mreover,
in viewof the relatively small scale of Indonesia' s donestic
market, it did not and still does not make econom c sense to
undertake R & D activities in these FDI projects, particularly as
such activities are very costly and al so need a | arge nunber of
hi ghly qualified and experienced scientists and engi neers, who are
in short supply in Indonesia. For this reason FDI projects in
I ndonesia in general do not have fullfledged R & D units, but at
nost small | aboratories for product testing and quality control.
As a result, local conditions do not yet provide foreign-
controlled firms with the proper incentive to devel op | ocal
i nnovative capabilities.

Wt hout doubt FDI is often the only way to obtain the
| at est technol ogi es from abroad, and hence the only way to ensure
a rapid transfer of technology. FDI can therefore play a vital
role in the industrial and technol ogi cal upgrading of a country.
However, even if TNCs find it feasible and profitable to conduct R
& Din a developing country, this R & D nmay provide relatively few
external benefits. The reason for this is that this R & D by TNCS
is likely to be tightly interwoven into the global R & D networks
of the TNCs concerned, and is likely to be narrowWy specialised in
certain segnents of the innovative process. Mreover, this R&D
by TNCs is unlikely to raise significantly the TCs of |ocal firns.
(Lall 1991: 6). Relying on FDI from devel oped countries to | ead
t he econony into advanced industry, as Singapore has done, also
makes the devel opment of |ocal TCs highly dependent on foreign
i nvestors, and thus runs the risk of being subject to forces
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outside the country's control. (Lall 1991: 5-6). Hence, a big
country like Indonesia also needs to spend a |ot of |oca

t echnol ogi cal effort on developing its own indigenous TCs to take
full advantage of the presence of FDI.

In order to achieve the objective of achieving a nore
effective transfer of technology fromFD, Indonesia will have to
take a nore pro-active approach to attracting the kind of FDi
I ndonesi a wants for nore effective technology transfer. Indonesia
al so needs to make a nuch greater effort than it has done so far
to build up a large pool of broadly skilled workers in order to
rai se the country's absorptive capacity for nore advanced
t echnol ogi es.

2. Technol ogy transfer through technical |icensing agreenents

Technol ogy transfer through technical |icensing
agreenents between foreign firnms (licensors) and donestic firns
(l'i censees) have generally provided a better opportunity for
domestic firnms to acquire not only the basic operational, but also
t he basic acquisitive and adaptive capabilities. The reason for
this is that donestic firns have to make a nuch greater
technol ogical effort to actively develop the requisite
t echnol ogi cal capabilities (TCs), specifically the acquisitive and
adaptive capabilities, than in the case of FD projects. The
reason for this is that in the case of donestic firns the | oca
enpl oyees have to be actively involved fromthe outset of the
i nvestmment project in the search for, assessnent of, and the
procurenent of the relevant foreign technologies and in the
installation and start-up of the production process. Through
their active involvenent in all these activities, these |ocal
enpl oyees were able to devel op the basic acquisitive (investment)
abilities.
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Simlarly, in the case of donmestic firnms produci ng under
license fromforeign licensors, the | ocal enployees also have to
nake a greater effort to devel op the basic adaptive (m nor change)
capabilities thensel ves, particularly in regard to m nor process
adaptations to local conditions, which in the case of FD projects
are often carried out by the expatriates. However, for the sane
scale, financial and skill reasons, donestic firnms producing under
license fromforeign licensors have, just |like the above FD
projects, not yet established full-fledged R & D units, but only
smal | | aboratories for product testing and quality control. As a
result these donestic forns too have not yet been able to devel op
| ocal innovative capabilities.

3. Technol ogy transfer through capital goods inports and
participation in world trade

Whi |l e capital goods inports have been an inportant
channel for enbodied foreign technology inflows into Indonesia,
t hese inports cannot by thenselves raise a donestic firms TGCs,
unl ess these inports are acconpani ed by the inportant technica
instructions provided by the technical experts of these capita
equi pnment suppliers to the |l ocal enployees of these donestic firns
on how to operate, maintain and repair the inported machi nery and
ot her capital equipnment. Qoviously, these technical instructions
and rel ated manual s are a crucial elenment of these enbodied
foreign technol ogy inflows, which should enhance the operationa
(production) capabilities of these |ocal enployees. However,
whil e these capital goods inports provide a good opportunity to
raise the local operational capabilities, this will ultimately
depend on the skills and notivation of the |ocal enployees worKking
wi th these capital goods.

Participation in world trade, particularly by exporting
products under CEM arrangenents, has al so offered a good
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opportunity to donestic firns to develop their TCs, as reflected
by the favourable experience of Bali’s garnment and its other
export-oriented industries and of Jepara’ s furniture industry.
The inportant information flows and technical advice provided by
foreign buyers, who often acted as consultants to Bali’s and
Jepara’s firms, contributed to the devel opnment of the basic
operational and to sone extent al so adaptive capabilities of these
firms, including small- and mcro enterprises. However, as the
export-oriented activities were al nost exclusively initiated and
organi zed by foreign buyers/consultants, these firms have in
general not been able to develop the acquisitive capabilities nor
the marketing capabilities.

VI, Concl udi ng remarks

The above account of international technology transfer to
I ndonesi a has argued that Indonesia, |ike other devel oping
countries, is a net technology inporter. It therefore needs to
have free and unhanpered access to the foreign technol ogies from
t he advanced and newy industrialised economes (NIES) in order to
enable it to inprove the productivity, efficiency and
conpetitiveness of its econony, notably its manufacturing
i ndustries. As Indonesia could choose fromthe | arge stock of
avail abl e foreign technol ogies to decide which it should inmport on
the best available terns, it would be technically and econonically
not feasible, except in a few cases, to attenpt to invent
technologies at its present relatively low level of scientific and
t echnol ogi cal devel opnent. |Instead, |ndonesia should focus its
t echnol ogy strategy on inporting those technol ogi es nost rel evant
to its devel opnent needs on the nost favourable terns, assimlate,
adapt and wherever possible inprove on these inported technol ogies,
very much |ike Japan and | ater the East Asian NI Es had done so
spectacularly in earlier decades.
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Unl i ke the East Asian N Es, however, |ndonesia has thus
far not yet been able to take full advantage of the various
channel s of international technol ogy transfer open to it to
devel op and raise its TCs, notably through FDI and participation
inwrld trade. |In the case of FD Indonesia has not been able to
fully take advantage of FDI because of the frequent changes in
policies towards foreign investnent, which indicated that
I ndonesia’ s policy-makers did not have a clear idea of what they
real ly expected of FDI beyond general goals, such as enpl oynent
generation, saving or earning foreign exchange, pronoting regional
devel opnent and technol ogy transfer.

Even with technol ogy transfer, there was a | ack of
under st andi ng of how this process could be encouraged beyond
exhortations and regul ati ons designed to prod foreign-controlled
firms to accelerate the ‘1ndonesianisation” of their senior
expatriate staff by replacing themw th |ocal staff and by
providing training to their |ocal enployees at all |evels. In
fact, a major factor which has often hanpered the efficient
international transfer of technology through FDI has been the
country's lack of absorptive capacity, specifically the shortage
of adequately trained and skilled | ocal enployees who are able to
fully conprehend and nmaster the technol ogies transferred to them
This shortage is often caused by the generally acknow edged poor
qual ity of education in Indonesia at all |evels.

Anot her factor which has held back the snooth transfer of
t echnol ogy has been the past practice of requiring foreign
investors to formjoint ventures (JVs) with | ocal businessnen,
whom t hey sonmetines did not know very well or trust, and to whom
they had to transfer mgjority equity ownership within a specified
period of time, initially within 10 years after the start of
conmer ci al operations, and |later extended to 20 years. On the
ot her hand, local partners in JVs were often content with
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receiving their dividends without attenpting to use their foreign
partners nore effectively for accelerating the process of
t echnol ogy transfer.

Al t hough since the investment deregul ati on package of
June 1994 foreign investors are no longer required to formJVs
with local investors, the still prevailing preference for JVs
m ght hanper sone foreign investors to enter |Indonesia, unless
they are assured that they will be able to keep full nanagenent
control over their operations. Such assurances coul d encourage
foreign investors to transfer their technol ogies nore readily to
their local enployees. To take better advantage of FDI to devel op
| ocal TCs, Indonesia would also have to put top priority on
overhauling its educational systemand curricullumin order to

i nprove the quality of education at all levels. Such inprovenents
woul d require a nuch greater investnment, both public and private,
in education at all levels than is the case at present.

In spite of the fact that FDI is a crucial source of
i nternational technology transfer, only relying on FDI for a
country's devel opnent runs the risk of making a country's
t echnol ogi cal devel opnent too rmuch dependent on foreign investors,
and thus runs the risk of being subject to forces outside the
country's control. Hence, to prevent such an excessive dependence,
t he I ndonesi an governnment needs to encourage donmestic firnms to
spend a |l ot of |ocal technological effort itself on devel oping
| ocal technol ogical capabilities in order to avoi d excessive
dependence on FDI as a vehicle for technol ogi cal devel opnent.
This would require first of all a proper incentive system
consi sting of sound macroeconom c policies and pro-conpetition
policies (specifically an export-pronoting trade regi me and sound
domesti c conpetition policies), and a much greater investnent in
human resources in order that these firns have access to better
trained and skilled workers at all levels which, in turn, would
enhance the firns’ ‘supply-side capabilities’
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QO her factors which are inportant to enhance a firnis
suppl y-si de capabilities are access to finance and adequate
t echnol ogy support services. Access to finance, notably venture
capital funds, is inportant as technol ogy devel opnent requires
| ong-termand risky investnents in new technol ogi es. Technol ogy
support services provided by a country’s science and technol ogy (S
& T) institutes and institutes providing netrol ogy,
standardi zation, testing and quality (MSTQ services are inportant
to diffuse technological information and to assist firms,
i ncluding SMEsS, in making effective use of inported technol ogies,
keeping up with technol ogy trends, and assisting these firnms to
use this information effectively to inprove their conpetitiveness.
(World Bank 1995: 5). Unfortunately, both in regard to adequate
access to sources of finance and adequate provision of technol ogy
support services, the performance of the rel evant agenci es and
institutes in Indonesia are as yet far fromsatisfactory. (Thee
1998) .

Capital goods inports and especially participation in
worl d trade, specifically through exporting, has enabl ed many
domestic, export-oriented firns to get access to valuable foreign
t echnol ogi es, including design. However, this export orientation
has been largely the result of active approaches by foreign buyers
with access to and knowl edge of export markets rather than through
the efforts of these domestic firnms thenselves to identify
prom sing potential export markets, gather the necessary narket
i nformati on about prospective custoners in the export narkets,
identify their specific tastes and preferences, establish the
necessary distribution channels in their export markets and, if
necessary, establish an adequate after-sal es service.

In order to reduce the great dependence on foreign buyers,
donestic, export-oriented firnms need to devel op thensel ves the
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above marketing capabilities. By devel oping these marketing
capabilities thensel ves, donestic firnms would be able to gain
conti nuing access to foreign technol ogi es without being only
dependent on foreign buyers. |In this respect |Indonesia could

| earn a great deal fromthe inportant role which Japan’s sogo
shosha (general tradi ng conpani es) have played in gathering the
i mportant information about foreign nmarkets for Japan’ s export-
oriented firms, including SVMES, and in providing the val uabl e
mar keti ng channels to export narkets.

Wil e the Indonesian government has rightly pursued a
|iberal, 'open door' policy in regard to foreign technol ogy
imports, no effort has been nade to require FDI projects and
domestic firms producing under |icense fromforeign licensors to
report the royalty paynents and other fees they pay to their
foreign licensors. The absence of data on the paynents for these
technol ogy inports is an inportant |acuna in Indonesia’s
i nternational bal ance of paynments. Hence, while it should be
explicitly stated that the Indonesian governnent is firmy
conmtted to maintaining its liberal and 'open door' regine in
regard to foreign technology inports, there is a strong case for
requiring FDI projects and donestic firns to report the technical
i censing agreenents they sign with foreign licensors and the
anount of royalty paynents they pay their foreign licensors. This
know edge woul d enabl e the | ndonesi an governnent to identify the
conpetitive weaknesses of donestic firns and entrepreneurs and the
steps required to renmedy these weaknesses, not by direct,
count er productive intervention, but by positive, non-distorting
nmeasures, such as providing training courses to the nmanagers and
enpl oyees of donestic firns on TNC strategies and practi ces,
negotiation strategies with TNCs, and on gaining access to off-

t he-shel f technol ogi es and overseas marketing channel s.

64



Ref er ences

Agency of Industrial Science and Technol ogy, 1992, Trends in
Princi pal Indicators on Research and Devel opnent Activities in
Japan, Technol ogy Research and Information D vision,

General Coordination Departnent, Tokyo.

Asi an Productivity Ogani zation, 1994, Intra-Regional I|nvestnent
and Technol ogy Transfer in Asia - A Synposium Report, Tokyo.

Badan Pusat Statistik, Econom c |ndicators, successive issues.

Bell, Martin; Bruce, Ross-Larson & Larry E. Westphal, 1984,
Assessi ng the performance of infant industries, Journal of
Devel opnent Econom cs, Vol. 16, nos 1-2, Septenber-Cctober

Chee, Peng Lim 1981, EEC Investment in ASEAN and the Transfer of
Technol ogy: A Ml aysi an Case Study, Paper presented at t he
First Conference on ASEAN EEC Econom c Rel ations, Singapore, 6-8
August .

Cole, WIlliam 1997, Bali’s Garnent Industry - An |Indonesian
Case of Successful Strategic Aliances, unpublished paper
Jakart a.

L , 1998, Bali's garnent export industry, in
Hll & Thee (editors), 1998, pp. 255-78.

Dahl man, Carl J. & Larry E. Wstphal, 1981, The neani ng of
technol ogi cal mastery in relation to transfer of technology, in

Heston & Pack (editors), 1981

Dahl man, Carl J.; Bruce Ross-Larson & Larry E. Westphal, 1987,
Managi ng Technol ogi cal Devel opnent: Lessons fromthe Newy
Industrializing Countries, Wrld Devel opnent, Vol. 15, no. 6, pp.
759- 75.

Econom ¢ Pl anni ng Agency, 1999, Papers and Proceedi ngs of the
I nternational Synposiumon Foreign Direct Investnent in Asia,
Tokyo: October 22-23, 1998, Governnent of Japan.

Enos, John; Sanjaya Lall & M kyung Yun, 1997, Transfer of

Technol ogy: An Update, in: Asian-Pacific Economic Literature, Vol.
11, no. 1, My, pp. 56-66.

65



Ernst, Dieter; Lynn M/tel ka & Tom Gani atsos (editors), 1998a,
Technol ogi cal capabilities in the context of export-I|ed
growt h: a conceptual framework, in: Ernst, Mtel ka & Gani at sos
(editors), 1998b, pp. 5 - 45.

L , (editors), 1998b, Technol ogi cal Capabilities and Export
Success in Asia, Routledge, London

Heston, Alan & Howard Pack (editors), 1981, The Annals of the
Aneri can Acadeny of Political and Social Sciences - Special |ssue:
Technol ogy Transfer: New Issues, New Anal ysis, no. 457, Novenber.

Hll, Hal, 1995, Indonesia's Geat Leap Forward? Technol ogy
Devel opnment and Policy Issues, in: Bulletin of |Indonesian Economc
Studies, Vol. 31, no. 2, August,pp. 83-123.

Hll, Hal & Johns, Brian, 1983, The transfer of industrial
technol ogy to Western Pacific devel opi ng countries, Pronetheus,
Vol. 1, no. 1, June, pp. 60-83.

L , 1995, The role of foreign direct investnent in
devel opi ng East Asian countries, in: Weltw tschaftliches
Archiv, Vol. 121, no. 2.

H1l, Hal & Prema-chandra Athukorala, 1998, Foreign Investnent in
East Asia: a survey, in: Asian-Pacific Economc Literature, Vol.
12, no. 2, Novenber, pp. 23-50.

Hll, Hal & Thee Kian We (editors), 1998, Indonesia's
Technol ogi cal Chal | enge, Research School of Pacific and

Asian Studies, The Australian National University, Canberra and
the Institute of Southeast Asian Studies, Singapore.

Hobday, M ke, 1994, Export-Led Technol ogy Devel oprment in the Four
Dragons: The Case of Electronics, in: Devel opnent and Change,
Vol . 25, no. 1.

Hobohm Sarwar, 1995, Survey of Recent Devel opnents, Bulletin of
I ndonesi an Econom ¢ Studies, Vol. 31, no. 1, April, pp. 3-41.

Kim Linsu, 1990, Korea: the acquisition of technol ogy, in:
Soesastro & Pangestu (editors), 1990, pp. 144-57.

Krtayaki rana, Kopr & Panya Srichandr, 1989, Technol ogi ca

Capability of Selected Thai Industries, TDRI Newsletter, Vol. 4,
no. 2, June, pp. 6-14.

66



Lall, Sanjaya, 1991, Emerging Sources of FD in Asia and the
Pacific, Paper presented at the Roundtable on Foreign D rect
Investnent in Asia and the Pacific, East-Wst Center, Honol ul u,
Hawai i, March 26-28.

L , 1993a, Understandi ng Technol ogy Devel opnent,
Devel opnent and Change, vol. 24, no. 4, pp. 719-53.

L , 1993b, Pronoting Technol ogy Devel oprmt: The Rol e of
Technol ogy Transfer and | ndigenous Effort, Third World Quarterly,
Vol . 14, no. 1, pp. 95-108.

. , 1998, Technology Policies in Indonesia, in: HIIl &
Thee (editors), 1998, pp. 136-68.

Mar ks, Stephen, 1999, Foreign Direct Investnent in |Indonesia and
its Managenent through Governnental Policy, Partnership for
Economc G owth, Departnent for Industry and Trade, Jakarta, March

Pangestu, Mari & Iwan Jaya Azis, 1994, Survey of Recent
Devel opnents, Bulletin of I|Indonesian Econom c Studies, Vol. 30, no.
2. August, pp.3 — 48.

Ranstetter, Eric D., 1999, Trade Propensities and Foreign
Owner ship Shares in Indonesian Manufacturing, Bulletin of
I ndonesi an Econom ¢ Studies, Vol. 35, No. 2, August, pp. 43-66.

Sandee, Henry; Roos Kities Andadari & Sri Sul andjari, 2000,

Smal | firm devel opnent during |Indonesia's econom ¢ boomand crisis
- The Jepara furniture industry, Anmsterdam & Sal ati ga, unpubli shed
paper .

Sjoholm Fredrik, 1999, Joint Ventures, Technol ogy Transfer and
Spi |l l overs: Evidence from | ndonesian Establishnment Data, in:
Econom ¢ Pl anni ng Agency, 1999, pp. 587-616.

Soesastro, Hadi, 1998, Energing Patterns of Technol ogy Flows in
the Asia-Pacific Region; The Relevance to Indonesia, in: HII &
Thee (editors), 1998, pp. 303-25.

Soesastro, Hadi & Mari Pangestu (editors), 1990, Technol ogi ca
Chal I enge in the Asia-Pacific Econony, Sydney: Allen & Unw n.

Sri pai pan, Chatri, 1990, The Acquisition of Technol ogi ca
Capabilities by Thai Manufacturing Firnms, in: TDRl Newsletter,
June.

Szirmai, Adam 1994, Real Qutput and Labour Productivity in

I ndonesi an Manufacturing, in: Bulletin of Indonesian Econom c
Studies, Vol. 30, no. 2, August, pp. 49-90.

67



Taki i, Sadayuki, 2001, Productivity Spillovers and Characteristics
of Foreign Multinational Plants in Indonesian Manufacturing, 1990
— 1995, | CSEAD Wor ki ng Paper Series, Vol. 2001-14, June.

Thee, Kian We, 1990, I|ndonesia: technology transfer in the
manuf acturing i ndustry, in: Soesastro & Pangestu (editors), 1990,
pp. 200-32.

, 1994, Intra-Regional Investnment and Technol ogy
[ransfer i n Indonesia, in: Asian Productivity O ganization, 1994,
pp. 137-66.

L , 1997, The Devel opnent of the Mdtorcycle Industry in
I ndonesia, in: Pangestu & Sato (editors), 1997, pp. 95-136.

L , 1998, Determ nants of Indonesia' s Industrial
Technol ogy Devel opnent, in: H Il & Thee (editors), 1998, pp. 117-
34.

L , 2000, Raising Indonesia's Industrial Conpetitiveness,
Econom cs and Finance in Indonesia, Vol. XtM11l, no, 1, pp. 35-62.

L , 2001, The role of foreign direct investnment in
I ndonesi a's industrial technol ogy devel opnent, I|nternational
Journal of Technol ogy Managenent, Vol. X, no. 10, pp. 1 - 16.

Thee Kian We & Ahmad Ham d, 1997, Perkenbangan |Industri Garnen di
Bal i sesudah tahun 1990 (The devel opnent of the garnent industry
in Bali after 1990), Paper presented at the Conference of the
Associ ati on of I ndonesi an Econom sts (I|katan Sarjana Ekonom

I ndonesi a), Ml ang, 19 Decenber.

Thee, Kian We & Mari Pangestu, 1998, Technol ogi cal capabilities
and | ndonesi a's manufactured exports, in: Ernst, Mtelka &
Gani atsos (editors), 1998, pp. 211-65.

Toem on, Theo, 2001, New Paradigmon Investnent in Indonesia

t owar ds Econonm ¢ Recovery, Keynote Address by the Chairnman of the
Capital Investnment Coordinatinng Board at the Sem nar on

I ndonesi an Econom ¢ Institution Building in a d obal Econony -

I nvestnent Policy and Institutional Devel opnent, Jakarta, 14
August .

United Nations, 2000, Wrld Econom c and Soci al Survey 2000,
New York: Departnent of Econom c and Social Affairs.

68



Wat anabe, Toshio, 1989, A New Era Dawns in the Western Pacific,
in: Japan Review of International Affairs, Fall/Wnter.

Wirl d Bank, 1994, Indonesia - Industrial Policy - Shifting into
H gh CGear, Washington, D.C

L , 1996, Indonesia - Industrial Technol ogy Devel oprent
for a Conpetitive Edge, Report no. 15451-1ND, Washington, D.C
May 29.

L , 2000, Indonesia: Accelerating Recovery in Uncertain
Times, Brief for the Consultative G oup on Indonesia, Washi ngton
D.C., Cctober 13.

Wnenga, Paul S.J., 1991, The Structure of Protection in |Indonesia
in 1989, Bulletin of Indonesian Econom c Studies, Vol. 27, no. 1
April, pp. 127-49.

69



Table 1: FD inflows (US$ millions) and ratios of FDI inflows

to gross capital formation (percentage)

FDI ampunt Ratio to gross capita

Year (US$ ml1lions) formati on (percent)
1967 -10 -2.20
1968 -2 -0.32
1969 32 3.29
1970 83 6. 62
1971 139 9. 39
1972 207 10. 02
1973 15 0.52
1974 -49 -1.13
1975 476 7.68
1976 344 4.45
1977 235 2.55
1978 279 2.64
1979 226 2.10
1980 180 1.19
1981 133 0. 49
1982 225 0. 86
1983 292 1.19
1984 222 0. 97
1985 310 1.25
1986 258 1.06
1987 385 1.57
1988 576 2.07
1989 682 1.91
1990 1,093 2. 64
1991 1, 482 3.26
1992 1,777 3.56
1993 2,004 4. 30
1994 2,109 3.84
1995 4, 346 6.73
1996 6, 194 8. 88
1997 4,677 6.83
1998 - 356 -2.22
1999 -2,745 -15.94
2000 -4,551 -16. 62
2001 (Jan- March) -1,238 -16. 98

Source: Bank | ndonesi a: Indonesian Financial Statistics,
August 2001; International Mnetary Fund: International

Fi nancial Statistics, August 2001, CD-ROM and 1994 Year book.
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Tabl e 2: Sel ected Exports from | ndonesi a

Manu- El ec-
fac- tric & Pharna- Mot or| Chemi -
turing Tex- El ec-| ceuti - Vehi - cal s

Total [ (5+6+7+] tiles|Apparel| tronic cal s cles| (51+52 Food
Year | Exports 8) (65) (84)|(76+77) (54) (78) | +53+59) (0)
AMOUNTS IN US$ mllions
1979 | 15,590| 1,528 52 66 87 6 0 71 1,208
1980 | 21,909| 1,693 46 98 97 12 4 14| 1,291
1981 | 22,260| 1,514 36 95 77 9 1 34 929
1982 | 22,293| 1,566 44 117 119 12 0 19 905
1983 | 21,146| 2,370 120 157 123 14 0 221 1,093
1984 | 21,888 3,067 200 296 140 12 1 67| 1,368
1985 | 18,587| 3,352 240 339 81 15 1 63 1,382
1986 ( 14,805| 4,114 307 522 16 16 0 66 1,772
1987 | 17,136]| 5,213 469 596 23 19 3 87| 1,684
1988 | 19,219| 6,762 680 797 63 23 21 97( 2,001
1989 ( 22,028]| 8,330 860 1,153 121 17 25 163 2,046
1990 | 25,675 9,969| 1,264| 1,666 205 18 39 191 2,291
1991 | 29,142] 12,356 1,792| 2,306 404 22 61 235 2,537
1992 | 33,967| 16,466| 2,870 3,219 938 19 182 345( 2, 467
1993 | 36,823| 19,734 2,656| 3,559 1,403 26 334 401 2,921
1994 | 40,053] 21,081| 2,516 3,273 2,086 35 314 512 3,551
1995 | 45,418| 23,667 2,738| 3,452 2,443 41 372 699| 3,580
1996 | 49, 815| 26,219| 2,857| 3,655 3,154 49 348 819 3,764
1997 | 53, 444] 23,144 2,269| 2,953 2,837 41 325 923 3,531
1998 ( 48,848 22,177 2,358| 2,681 2,421 54 312 1,071| 3,717
1999 | 48,665| 26,924 3,029| 3,915 2,835 75 416| 1,175 3,644
RCA i ndi ces
1979 NA 0. 15 0.10 0. 20 0. 09 0. 04 0. 00 0.01 0. 86
1980 NA 0.12 0. 07 0.22 0. 07 0. 06 0. 00 0.01 0. 66
1981 NA 0.11 0. 06 0.21 0. 06 0. 05 0. 00 0. 04 0. 45
1982 NA 0.11 0. 07 0.25 0. 08 0. 05 0. 00 0. 02 0. 45
1983 NA 0.17 0.19 0. 34 0. 08 0. 06 0. 00 0. 02 0.54
1984 NA 0.21 0. 30 0. 56 0.08 0.05 0. 00 0. 06 0.68
1985 NA 0. 26 0.42 0.74 0. 06 0. 08 0. 00 0. 07 0. 88
1986 NA 0. 37 0. 62 1.22 0.01 0. 09 0. 00 0. 09 1.35
1987 NA 0. 40 0.79 1.09 0. 02 0. 10 0. 00 0. 10 1.19
1988 NA 0. 46 1.10 1.37 0. 04 0. 10 0.01 0.10 1.28
1989 NA 0.50 1.24 1.69 0. 06 0. 07 0.01 0. 15 1.17
1990 NA 0.52 1.56 2.06 0. 09 0. 06 0. 02 0.16 1.17
1991 NA 0. 56 1.94 2.38 0. 15 0. 06 0. 02 0.17 1.12
1992 NA 0. 63 2. 63 2.67 0.29 0. 04 0. 05 0.22 0.92
1993 NA 0.70 2.33 2.74 0. 36 0. 05 0. 09 0.24 1.03
1994 NA 0. 68 2.02 2.39 0. 45 0. 06 0. 08 0. 27 1.17
1995 NA 0. 67 1.99 2.42 0. 44 0. 06 0. 09 0. 33 1.07
1996 NA 0. 69 2.00 2.37 0. 53 0. 06 0. 07 0. 36 1.04
1997 NA 0. 56 1.47 1.66 0. 43 0. 05 0. 06 0. 38 0. 96
1998 NA 0. 57 1.73 1.66 0. 40 0. 06 0. 06 0. 47 1.15
1999 NA 0.70 2. 45 2.62 0. 44 0. 08 0. 08 0.54 1.22
Source: United Nations Statistics Division (2000). International Trade

Statistics Supplied on CD- ROM
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Table 3: Cunul ative realised FD in Indonesia by the 10
nost inportant home countries, 1967 — June 15, 2000 *)

Hone country Nunber of projects Real i sed anount
(mllions of US$)

1. Japan 1,172 12,369.1
2. Hong Kong 446 7,160.9
3. Britain 210 6,431.8
4. Tai wan 424 4,966. 7
5. Korea 497 4,746.7
6. Singapore 448 4,523.8
7. USA 259 3,828.1
8. Ml aysi a 79 2,733.2
9. Cernmany 111 1,621.0
10. Net herl ands 171 1,392.8

*) Note: These FDI data do not include data on FDI in
the oil, natural gas, insurance, banking and non-bank
financial institutions and | easing sectors.

Source: Capital Investnment Coordinating Board (BKPM:

Mont hly I nvestnent Report, July 2000,
tabl e 3. 20.
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Tabl e 4 Cunul ative realised FDI in |Indonesia by sector,
1967- 15 July 2000

Sect or FDI

No. of projects Amount
(mllions of US$)

Agriculture 269 10, 644. 6
- Food crops 36 184. 3
- Estate crops 69 1,493.3
- Livestock 22 1,062.2
- Fishery 93 3,025.5
- Forestry 49 287.8

M ni ng 143 4,591. 4

Manuf act uri ng 3,341 45, 221. 6
- Food products 250 2,072.6
- Textiles & | eather 702 3,013.4
- Wod & wood products 204 649. 4
- Paper & paper products 100 7,772.9
- Pharnmaceutical s 80 225.5
- Chemcals 675 15, 754.7
- Non-netallic mnerals 141 2,704.1
- Basic netals 113 4,367.5
- Metal products 955 8,354.3
- M scel | aneous 121 307.2

Servi ces 1,041 14,613.0
- Electricity, gas & 12 2,692.8
- water supply
- Construction 177 891.8
- Trade 175 707. 6
- Hotels & restaurants 156 4,200.9
- Ofices 50 1,344.8
- Dwellings & industrial 76 1,705.0
- estates
- Transport & communi cations 81 875.5
- Other services 314 2,194.6

Tot al 4,794 70, 479. 2

Source: Capital Investnment Coordinating Board: Monthly
| nvest nent Report, July 2000, table 3.18.
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Table 5: Inports of capital goods, 1981 — 2001 (Jan-March)

Y e a r | mports of capital goods
(billions of US$) *)

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001 (Jan- March)

RPRWIOOONNNNOWONNERNDWN
OROWONRRPRANROODRAONO®OQOQO

*) Note : Rounded figures
Sour ce: Badan Pusat Statistik: Econom c¢ |Indicators,

successi ve i ssues, section on international
trade.
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Table 6 Mai n channel s of international technol ogy
transfer and their inpact on the devel opnent
of technol ogi cal capabilities in Indonesia

Channel s of Acquisitive Operational Adaptive |nnovative
t echnol ogy

transfer
FDI (03 S (03 NS
Techni cal
i censing S S S NS

agreenents

Capi t al
goods NS PS PS NS
i mports

Parti ci pation PS S PS NS
in world
trade

Expl anat ory not es: OS = occasionally successf ul
S = successf ul
NS = not successful
PS = potentially successful
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