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PREFACE 

The Regional and Country Studies Branch of the Division for Industrial 

Studies, UNIDO, within its studies and research programme, is giving 

particular attention to the role of small-scale industry as ia_,ortant segment 

of the industrial sector development process in developing countries. 

A special series of issue-oriented studies and an2lyses were carried out 

as preparation for an Expert Group Meeting on Policies and Strace~ies for 

Small-scale Industry Develapment in Asia and the Pacific Rcstion. The meeting 

is organized jointly with the ESCAP/UNIDO Division of Industry, Human 

Settlements and Technology, and will be held in Seoul, Republic of Korea on 

17-20 September 1985. 

In this connexion a number of key issues were singled out: 

- Firstly, existing small-scale enterprises have typically such low level 
of technology, unstandardized products and scant links with the 
existin~ lar~e-scale enterprises, that they are active in a distinct 
area of the economy, which has little relation with modern industry and 
little autonomous prospects of growth and modernization; 

- Secondly, small-scale industries like other industrial plants tend to 
be located in urban centres of growth, i.e., they concentrate around 
the capital city. Decentralization and dispersal of industrial 
activities are thus an essential develapment objective of Governments 
in many countries. Small industries are one particular group of 
industries subject to such policies; 

- Thirdly, the small-scale industry sector is increasingly exposed to 
emerging new technologies. It has been well recognized that recent 
innovations, such as nu2erically controlled machines, computer-aided 
design or microprocessor-based information and control d~vices are 
potentially applicable to traditional producers. 

The listed three major issuet. call for systematic analysis to ensure the 

enhanced development of small industries in the future. 

The present study is concerned with one of these issues; the i~act of 

technological innovations on the small-scale electronics industry in 

developing countries in Asia and the Pacific region. The aim of the study is 

to identify the need for small-scale electronics industry in this region, and 
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to create an awareness of concerned policy-makers to the specific 

technolo~ical challanges and opportunities affectin~ this sector. 

The studv is primarily based on a review of available data and reports un 

this issue as well as fi~ld investi~ations in selected developing Asian 

countries. The study is thus attempting to outline the complex area of issues 

for consideration and discussion by the planned regional expert groUp meeting 

which will provide an important forum for eventual formulation of policy 

recommendations. 

The study has been prepared by Karl Heinz Plaetzer as UNIDO consultant in 

co-operation with staff of the Regional and Country Studies Branch, Division 

for Industrial Studies, UNIDO. Mr. B.N. Yugandh~r, Regional Adviser at 

ESCAP/UNIDO Division of Industry, Human Settlements and Technology, Bangkok, 

assisted in the preparation ~f the study. 



l. LINKAGES BETWEEN SHALL-SCALE AND LARGE-SCALE ELECTRONICS INDUSTRIES 

1.1. Small-scale industry in industrialized and developing countries: some 

features 

Small-sized e~ineeri~ enterprises in industrialized countries are 

mainly suppliers of intermediate ~oods, parts and components to other, mostly 

lar~e. industries. Tile saaall enterprises have relativ~ly close linkages with 

their customers and co-operate on specific tasks; the) also specialize in the 

production of various hi~h technolo~y items. In contrast, in developi~ 

ccuntries, $uch enterprises are predominatly manufacturing end products. The 

de~ree of specialization of these small- and medium-sized companies is 

comparatively less pronounced, the linka~es with their customers as well as 

inter-industry co-operations are scarce. Extension of business activities is 

normally sou~ht for by increasin~ scope of production rather than by 

specialization and deeper market penetratio•a (with, mostly, less competition) 

with a wP-11-tailored limited product ra~e. 

The reasons for these differences are manifold. They can be largely 

referred to the relatively short industrial history of the developin~ 

countries; at early sta~es of industrial d~velopment the mere physical 

production of ~oods tends to play a p~edominant role. With advances in 

industrialization other functions of the enterprisP increase in importance, 

such as marketin~, or~anization and technolo~ical innovation. Hence there is 

a transition of importance towards more efforts in planning, analysis and 

control of operP.tions and functions, research and develupment and development 

of human resources. For the advancement of small-scale industry in developin~ 

countries, the enhancement of innovative entrepreneurship and upper bu&iness 

msna~ement can thus be seen as a basic requirement, as can be observed in 

industrialized countries and in num~er of relatively advanced devel0pin~ 

countries, such as Brazil, Republic of Korea and Sin~apore. 

This indicates that a develapment towards specialization of production -

concentration of efforts on specific engineerin~ tasks and subcontracting and 

complementation - is to be expected in the developin~ countries. It can also 

be foreseen that some small-scale industries will increasingly manufacture end 

products and grow into medium- or big-size enterprises, maybe also ~hrough 
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mer~inR with coam>etitors. Others will switch to specialized production of 

components and parts. 1llese specialization and development efforts require 

that the firms are able to cope with the increasinR competition and have the 

required flexibility to adjust to the changing market conditions. 

The majority of small-scale electronics industries in industrialized 

countries usually operate for several customers on a subcontracting basis. 

The customers, on the other side, have normally several supply sources for the 

same product. In the case of end product manufacturing by small industry, 

marketin~ through established distribution channels is predominant unless the 

product is hiRhly specialized and demanded by a limited nlllllber of customers. 

In this case, direct sales are coaaonly chosen. 

Marketing differs considerably between cottaste and small-scale industries 

in industrialized and develupinR countries. It is given much more attention 

by the entrepreneurs in industrialized countries; special sales promotion 

(catalo~ues, product descriptions) is much wider applied. The efforts of the 

enterprises are often complemented by supporting measures by associations or 

by goverBDental agencies. In some c~untries government purchasin~ regulations 

can make it obligatory that the supplier subcontracts considerable parts of 

his contract vol1.111e to small industries. 

1.2 Structural aspects of 81Dall-scale engineering industries in developing 

countries 

Small-scale industries in the engineering industry sector in developing 

countries can be said to range between two extremes: 

(i) The traditional, labour-intensive enterprise which is .. nufacturilllt 
relatively low priced products of low technole>Rical complexity and low 
quality standards; and 

(ii) the modern, more physical and human capital-intensive and less 
labour-intensive, technologically advanced and flexibly operatinc 
enter?riae which manufactures products of hi~h quality standards. 

Th~se two cat~ories have a different type of machinery and equipment and 

completely different plant operations. They have different sales .. rket 

conditions and require different marketin~ efforts. 
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An entirely different approach for the promotion of these two groups of 

small-scale industries is obviously also required. While the first categroy 

needs technical assistance to imp-rove its economic and technical status. the 

second category requires mainly pre-investment guidance and favourable 

envirornent in terms of legal. fiscal and business services and policies which 

can direct human resources anj venture capital towards the creation of these 

new engineering industries. Also the setting up of service companies for 

computer hardware and small software generating enterprises as well as systems 

analysis and engineeri~ companies would constitute an important type of 

support. 

l.3 Inter-industry linkages 

The increasing role of small-scale industries and the gr~wing utilization 

of their dynamism is largely dependent on the degree of economic and - above 

all - inter-industry linkages in the country concerned. The development of 

industrial linkages in manufacturing in turn obviously presupposes a sizeable 

;ndustrial production st~ucture and an awareness in decision making of costs 

and benefits of a division of labour within the industrial sector. This 

implies that industrial linkages in general and between small and large 

industries in particular are easier to achieve in developed economies than in 

developing economies. Competition in the industrialized countries has forced 

industries to purchase production inputs at lowest possible cost so that the 

competitiveness of the end product would not suffer. This has led to the 

establislnent of supply industries which concentrate their efforts on specific 

products and improve their quality and performance above average through 

research and product development. 

The following review of basic features required for establishing such 

linkages at the macro and micro economic level may illustrate this point and 

at the same time pinpoint the policies required for achievifig ao increasing 

linka~e in develaping countries. 

A fundamental prerequisite for establishing inter-industry linkages are 

well funt:tioning physical infrastructural conditions, both in terms of 

telecommunications and transport faciljties for the delivery of goods. The 

importance of close connunications for subcontracting can be shown by the fact 

that according to a survey in the Federa 1 Republic of Germany approximately 
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51) per cent of all enstineeri~ industry subcontractinl\ activities were within 

50 km distance from t~e purchasing companies. (This also means that 

subcontracti!lg industries should not be subject matter of industrial 

decentralization policies.) 

While subcontracting linka~es basically develop as a part of a 

market-induced devel~ment process, as can be observed in Europe, the 

establishment of linkages can be accelerated to a lar~e extent through special 

~overnmental promotional measures. The experiences of several deveiapin~ 

countries such as the Republic of Korez, Brazil, Venezuela and Mexico 

indicate that promotional policies can be of key iq>ortance to encouragin~ the 

establishment of linkages. Purchasing policy of ~overnment agencies and 

contributions to joint (small- and large-scale industry) research and 

development projects are common measures. 

Besides such specific policies also the design of general macro economic 

policies such as customs, tax and industrial policies play an important role 

for establishment of inter-industrial linkages. Reduction of customs duties 

for raw material imports and increase of duties on parts and components .ire 

c011111on policies. The abolition of cumulative sales taxes and introduction of 

value added tax is another exa1111>le of incentives for domestic subcontracting. 

Subcontracted electronics industries in industrialized countries usually 

have high technological know-how requiring highly educated entrepreneurs and 

labour. The devel<>1>ment of these resources requires high ranking educational 

facilities, postacademic research, etc. that most developing countrits do not 

possess. Major efforts in the educational systems are clearly called for. 

It is the awareness of the benefits of specialization and of its 

cost-reducing ~ffects among enterpreneurs coupled with possibsilities of 

resources mobilization and of risk sharing in research and development, that 

has largely ~enerated the ~rowth of the small industries as dynamic parts of a 

network of industrial companies. 

In this connexion it can be mentioned that engineering creativity of 

employees in a lar~e company has generally been an important source of the 

creation of new "spin-off" small-scale enterprises in the industrialized 
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countries. In many cases these new co.,anies remain in subcontracting 

business relations with the former employing company. In recent years this is 

esoecially the case for newly founded small enterprises in the electronics 

hardware and software area. Also in developing countries these tendencies are 

noticeable. 

1.4 Forms of linkages between small- and large-scale en~ineering industries 

Among the various linkages between small- and large-scale engineering 

industries, subcontracting is by far the most important form of co-operation. 

Complementation, maintenance and repair services for equipment and sales 

dealerships with partial assembly or repair services are also relatively 

common types of co-operation. Franchising should also be mentioned even 

thou~h it plsys a reduced role for the engineering industries. 

(i) Subcontracting 

The term subcontracting usually encompases two distinct forms: industrial 

and co111Derical subcontracting. Industrial subcontracting is a contractual 

arrangement between a primary company (purchasing company) and a secondary 

company (subcontracted company) for 

- the supply by the subcontracted company on order from the purchasing 
company, of parts, components, sub-assembly and 4Ssemblies that are 
then incorporated in a product sold by the primary campany; or 

- the processing of materials for the primary company - whether the 
materials are provided by it or not - and the processing or finishing 
of parts provided by and returned to the primary company. 

COllll'Dercial subcontracting relates to the production of finished products 

for a company which is not engaced in manufacturing but in sales (e.g. 

department store chains, dealers). Both forms of subcontractinc exist both on 

the national and the international level. International subcontracting is 

mostly made in the form of commercial subcontracting. 

A further distinction can be made between purchasing-, supply- and 

task-oriented subcontracting. Purchaaing-oriented subcontracting entails the 

manufacturing of specialized part• and components produced according to an 

order by the purchaser; usually t:1ese part• or components are not generally 
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tradeable as they are to be subject to further processing or assembly 

oi>erations. The subcontracted company thus depends strongly on the purchasiPg 

company. 

Supply-oriented subcontractins refers to the manufacturin~ of parts or 

c0111ponents which were identified as market opportunities by the producer or 

which emerged from his research and development activities. These products 

are us~•lly sold to several clients as they can be used in various end 

products. This type of ~ubcontracti~ is relatively common in the automotive. 

electrical and electronics industry. 

Task-oriented subcontracting means that the subcontracted end the 

purchasing company jointly develop and produce new parts. co1q>onents and end 

products. This form implies a high research and development capability of the 

subcontracted company offering an attraction for the purchasing co1q>any. 

In supply- and task-oriented subcontracti~. the subcontracted company is 

more independent and stronger towards the purchasing coaoany than in the case 

of purchasi~-oriented subcontracting. 

(ii} Complementation 

Complementation implies that the products manufactured in one (small 

specialized} company are complementary to the production in another co1111>any. 

Typical complementation is the ptoduction of standardized products such as 

bolts. screws or electronics passive and active coq,onents. These products 

are all marketable by themselves which is the major distinction to 

subcontracting. However, in specific cases a distinction betweP.n 

complementation and subcontracting can be difficult, ~.g. in the case of 

development and production of special bolts, fasteninr; devices or electronic 

comprments which were originally conceived for one purchaser but which in the 

course of production become generally marketable items, eventually with own 

standards. A subcontracting scheme thus can develop into a complementation 

scheme, and the product can change from a non-tradeable to a generally 

tradeable item. 
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(iii) Maintenance and repair ~ervices 

In industrialiLed countries the number of small-scale enterprises 

specialized in equipment maintenance and repair under service agreements is 

expanding. 1be service agreements are either conclu~ed with the equipment 

producer or with the equipment user. In the first case r~ionally exclusive 

service rights are normally granted to the s~rvice company, in the second case 

the service company most likely specializes on a certain type of equipment 

regardless of the producer. 

In developing countries maintenance and repair services under contractual 

agreements are generally still in their initial stage. Their future potential 

will depend on the awareness of the equipment user of the advantages and cost 

reductions resulting out of well maintained production and auxiliary equipment 

thro~h specialized services. Such awareness is usually directly related to 

the level of technology of the equipment; the more advanced the eGuipment, 

the greater is the awareness of the prospective benefits of preventive 

maintenance. 
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2. SMALL-SCALE ELECTRONICS INDUSTRY IN ntE DEVELOP!?«; ASIAN AND THE PACIFIC 

REGION: AN OVERVIEW 

2.l The relative importance of engineering industries 

In order to identify prospects for the electronics industry as supplier 

of components and parts to be engineering industry as a whole in the various 

countries, the relative size of the engineering industry production may serve 

as a first indicator. 

As Table l shows a number of countries in the region have a sizeable 

en~ineering sector. The share of this sector in total manufacturing, however, 

shows substantial differences: it varies between 52 per cent in Singapore and 

6 oer cent in Bangladesh. 

Table l. Share of engineering industries in manufacturing value added 

(latest year) 

Share of engineering 
Year industry.!/ in total MVA 

Bangladesh 1979 6.1 
China 1982 22.0 b/ 
Hong Kong 1980 33.0 
India 1978 26.0 
Indonesia 1980 16.9 
Malaysia 1979 23.4 
Pakistan 1977 10. l 
Philippines 1979 13.8 
Republic of Korea 1980 21.8 
Singapore 1981 51.6 
Sri Lanka 1979 11.0 
Thailand 1975 18 .6 

a/ ISIC 3810 (fabricated metal products), 3820 (machinery, except 
electrical), 3830 (machinery, electric), 3840 (transport equipment). 

Share of gross industrial output. 

Sources: (i) UNIDO Data Base. Information supplied by the United Nations 
Statistical Office, with estimates by the UNIDO Secretariat. 

(ii) Country Industrial Development keview: People's Republic of 
China (forthcoming)• Regional and Country Studies Branch, 
UNIOO. 
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The data contained in the table may be supplemented wich further relevant 

information. India has, as a result of its set develn~ment objectives, 

policies of investment planning, and the absolute size of her economy and 

industry sector a~hieved a relatively high share. The share of engineering 

ind•astries in the ASEAN countries is still limited but is growing rapidly 

contrary to other Asian countries. SinRapore's development of the eORineering 

industries has to large extent been achieved through the country's export 

promotion policy. The growth of the engineering industries in the Republic of 

Korea, is attributable to both import substitution and export promotion 

policies. 

Manufacturing within the framework of internationally operating companies 

(offshore proc~ssing) of electronic coq,onents and devices plays a role in all 

these countries, except to China. However, the originally expected 

technological 'spill-over' effects, through the promoted offshore 

manuf ac turin~ of international companies, have by and large remained 1 imited. 

Whereas thus entirely international offshore manufacturing apparently had 

little effect on the development of a domestic electronics industry, offshore 

manufacturing in form of joint ventures with domestic partners seems to play a 

more positive role. Prima fac ie, large industries rather than small-scale 

establishments seem to have profited by technoloRv transfer through joint 

ventures. 

There are approximately ten developing economies in Asia and the Pacific 

re~ion where domestic inter-industrial linkages between small-scale 

electronics and large scale engineering industries are of a noticeable 

importance. These economies are China, Hong Kong, India, Indonesia, Malaysia, 

Pakistan, the Philippines, the Republic of Korea, Singapore, and Thailand. As 

information and statistical data on small-scale elP.ctronics industry in China 

were not accessible during field work, the followinR chapters exclude 

discussion of the linkage potential in that country. 

The case of Singapore shows that, in spite of a limited domestic market, 

development of an enRineering industry sector has reached a relatively high 

share in the manufac. ~uring value added of the country. This example also 

shows that human re~ources development is a major asset for establishing an 

engineering industry and, likewise, an electronics industry. 
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Despite efforts to foster industrial co-operation at inter-country level 

results have so far been rather limited. This is mainly due to the limited 

size of the engineerinst industry sector in general and the electronics sector 

in particular in the countries in the r~ion. Moreover, there is a lack of 

complementarity of production among the countries concerned: most of the 

countries produce the same items and import other items from outside the 

re~ion. The items produced are usually also highly protected by import duties 

or other import barriers. 

2.2. Small-sca1el
1
electronics industry in selected countries 

(i) Southeast and east Asian countries 

Indonesia 

Small-scale industry, includinst cottage industry, ~ives employment to 

over 80 per cent of the 4.5 million Indonesians engaged in manufacturing 

activities in 1980. However, employment in small-scale industry has declined 

from 1974 by 1 million persons and is believed to further decline in future 
2/ 

years.- Approximately 8 per cent of employment in small-scale industry is 

in the metal, machinery and equipment sector to which electronics belong, 

~ivinst a figure of approximately 288,000 employees. 

It is estimated that more than 5,000 small-scale industries manufacture 

or assemble of electrical and electronic products. A great number of them are 

1/ There is no uniform definition among ESCAP member countries on cottage or 
household, small-scale, medium-scale and large-scale industries; even 
within countries there might be different criteria applied by different 
govermient or banking institutions. Annex 1 shows different definitions 
of small-scale industries either official or customary in ESCAP 
develaping countries. 

The definitions are so heterogeneous that their strict application would 
present difficulties both in data collection as well as in interpretation 
and reproduction. To overcome these difficulties and inconveniences and 
to comply with the form in which figures are normally published the term 
'small industry' has generally been used for enterprises with less than 
50 employees. 

11 Wo~ld Bank, Staff Appraisal Report on Third Small Enterprise Devel0pment 
Project, 1983. 
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active as subcontractors to mediu1D- and large-scale industries, e.g. in the 

production of transformers for 1V and radio sets, ballast for fluorescent 

lamps, fabrication of printed circuits etc. Generally, the subcontracting 

COq)anies receive all production inputs from the purchasing coq)any which also 

inspects product quality. Thus, the subcontracting company can be looked at 

as an external extension of the work bench or production line of the 

purchasing company. As the subcontractors normally work for only one company 

they are completely dependent on business development with their purchaser. 

The Government has introduced protective measures and schemes fer 

co-operation between the small-scale industries and the mediua- and 

lari~e-scale purchasing companies. Such schemes include product reservation 

schemes and "foster-father"-schemes for linkastes between the unequally strong 

inctustries which will be described in Chapter 3.1. 

Small-scale industries producing directly for the market are normally 

also eng41ted in repair services in their product areas. The production 

operations are on averaste of low technology and high labour-intensity. The 

technolo~ical innovation capacity is considered to be very limited and the 

product quality is the most critical factor, both for end products and for 
1/ 

subcontracted parts.- There is no significant Government support for 

research and development support in this sector. 

Recently, a nucleus has been formed of relatively histh technol05ty 1 

small-scale electronics industries, started mainly by young professionals with 

a research and development background after their academic studies. According 

to the Ministry of Industry these industries number approximately 15, mainly 

in the professional electronics and process control field. The restional 

centre for these activities is, as well as for traditional industries, 

Bandung. There are Government plans to actively support those inctustries, 

Tha ~inistry is considering measures to enhance this development which would 

broaden the technological scope of production in small-scale industry 

considerably. 

1/ Joint project of Directorate General of Small Industry and UNIDO/UNDP, 
project No. DP/INS/78/078, Report No. 9, 1983. 
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A similar devel0pment can be seen in software production by small 

companies for external clients, either directly for computer users or as a 

complementation to computer hardware sales or~anizations. 

l . 1/ Ma avs1.a-

In the past the Malaysian policy measures were mainly directed towards 

attracting forei~n capital for eXport production and this contributed to 

making Malaysia a major exporting country of electronic cOCJponents. Forei~n 

investment is accordi~ly predominant in Malaysian electronics industry, 80 

per cent of paid up capital ~s held by foreign companies who dominate in the 

offshore component manufacturing. Companies producing primarily for the 

domestic market require a Malaysian majority. Out of a total of 136 companies 

78 are wholly or by majority foreign owned and 58 have Malaysian majority. 

The electronics industry has a sales volume of approximately US $1 billion and 

is employing 65,000 persons. 

Approximately half of the domestically owned companies, i.e. about 30 

enterprises, belong to the small-scale industries sector. They mainly 

assemble consumer electronics for the domestic market and some enterprises are 

also engaged in parts production. Subcontracting activities, especially with 

the large forei~n companies engaged in offshore manufacturing, are very 

limited. Indeed, there were only very few attempts by foreign companies to 

establish local subcontracting links.11 The Governnent has designed 

promotional measures in form of tax incentives for local subcontracting. 

Small-scale industry production is characterized by labour intensive, 

relatively low technology operations. High technology companies hardly exist 

although the GoverRDent lately increased its promotional efforts in this 

respect. 

1/ The comments are mainly based upon the ESCAP study 'R~ional study of the 
electronics industry', covering Bangladesh, Malaysia, Pakistan, 
Singapore, Sri Lanka and Thailand, August 1981. 

2/ Linda Y.C. Lim and Pang Eng Fong, Vertical Linkages and Multinational 
Enterprises in Development Countries, World Development, Vol.10, No.7, 
p. 586. 1982. 
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Reoublic of Korea 

Total manufacturing output ~n this country grew at an annual rate of 35 

oer cent between 1970 and 1980. The electronics industry showed 40 per ~ent 

~rowth per annum, in the same period and its share in manufacturirut value 

added rose from 2.4 per cent in 1970 to 5.1 per cent ia 1980. Approximately 

70 per cent of production was exported in 1980. Production of the electronics 

industry rose from US ~0.2 billion in 1972 to US S0.8 billion in 1974, ~S $1.4 

billion in 1976, US $2.3 billion in 1978 and US $3 billion in 1980. 

A comparison of the structures of the electronics industry of two 

industrialized countries - USA and Japan - and two of the more advanced of the 

develooin~ countries - India and the Republic of Korea - is ~iven in Table 2. 

As can be seen, the Republic of Korea and Japan both favoured the develapment 

of consuuer ~oods while in India development policies and pl~nning favoured 

the production of professional electronics. Offshore manufacturing 

(semiconductor assembly) represents an important contribution to the Korean 

electronics industry. 

1. 
2. 
3. 

4. 

Table 2. Comparison of electronics production by sector in 

the USA, India, the Republic of Korea and Japan, 1977 

(Per cent of total output) 

Sector USA India Republic 
of Korea 

Consumer electronics 15 26 38 
Components 17 18 33 
Professional electronics 
3.1 Aerospace and defense 
3.2 Te lee ommunic at ion 68 56 
3.3 Cont ro 1, instrumentation 

and industrial electronics 11 
3.4 Conipu te rs 
Semi -cond uc tor assembly 18 

All sectors 100 100 100 

Source: Morehouse and Coi>ra, "Chicken and egg: Electronics and social 
in India", Research Policy Studies, Lund, Sweden, 1983. 

Japan 

38 
30 

32 

100 

change 
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The structure of the electronics industry is shown in Table 3. Of the 

some 700 companies 103 were joint ventures and 44 were foreign owned, the 

remainder representing domestic enterprises. The production share of domestic 

enterprises in 1980 was 49 per cent, and the share in eXports 48 per cent. 

Table 3. Republic of Korea: Structure of the electronics industry 

Employees 

Over 2,000 

1,000 - 2 .ooo 
500 - 1,000 

100 - 500 

below 100 

Total 

lluaber of establishments 
1970 1978 

Numllier Per cent Number Per 

4 3 17 

3 2 30 

9 5 62 

41 23 294 

ll8 67 307 

175 100 707 

Produc t ion aha re 
in 1978 

cent Per cent 

2 39 

4 16 

9 11 

42 25 

43 9 

100 100 

Source: World Bank, Korea Electronics Technology Project, 1980. 

While the Government policies favoured the large (foreign or domestic) 

enterprises in the 1970s and early 1980s the policy measures have lately 

shifted towards promoting small- and medium-scale enterprises. This has led 

to a strong increase in the creation of new small enterprises. The 1984-85 

Directory of Electrical and Electronic Manufacture in Korea (published by the 

Electronic Industry Association of Korea) lists 136 companies with up to 50 

employees. Of these companies, 33 are up to two years old, 58 up to four and 

15 up to six years old. Membership of small companies in the Association rose 

from 103 in 1982 to 124 in 1983 and 136 in 1984. The newly established 

s1118ll-scale enterprises are mainly in the high technology area. 

Singaoore 

Singapore's el•!ctronics industry produces, like in Malaysia, mainly for 

export markets. O~ing to labour shorta~es Singapore has switched from a 

labour-intensive policy to technological upgrading and automated production as 

well as to a broadening of the scope of production by diversifying from 
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semiconductor and consumer stoods manufacture towards professional electronics 

products, mainly cowputers aod peripheral products. The country's 

electronics industry grew fro• US $0.25 billion in 1971 to US $5.73 billion 

in 1981. Total eaployaent is in the order of 70,000 persons in apprOJli•ately 

200 enterprises of which approximately 50 per cent are large international 

ce>q>anies, partly aperating in form of joint ventures. 

Accordinit to a publication of the Association of Eiectronic lndustriea in 

Sincapore CAEIS) there were in 1983 35 saall-scale industries (less than 50 

workers) reitistered in the electronics sector and 30 small-scale enterprises 

registered in the electrical sector. Production ranees froa relatively low 

technolastical products like cable trimmings to histh technolastY hardware, 

e111tineerin1t and software products. Eod product manufacturing small-scale 

enterprises are in •inority amo~ the registered units. 

While in the 1970s link~es between larste- and small-scale industries 

were poorly develaped the picture is chancinit rapidly since the beginning of 

the 1980s. Accordinst to AEIS there are approximately 120 finas supportinst the 

approximately 200 electronics producers. A survey of 30 electronics companies 

showed that approxi•ately 50 per cent of parts an~ coaiponents were locally 

purchased. Most foreign companies grant technical assistance to the generally 

small-scale local supplier but insist on international competitiveness in 

price, quality and delivery times of their local suppliers. Usually a policy 

of having several local (or international) supply sources is followed by the 

large c0111Panies. Government policy in .. npower development, partly throUsth 

covernment-industry co-0perative training centres or through training grant 

sche•e• to industry for on the job traini._, and a small industry financing 

achewae as well as the product devel0paent assistance scheme for local 

companies have .croncly contributed to the strengtheni._ and modernizing of 

domestic saall-scale industry. 

Thailand!/ 

Thailand'• electronics industry consists of companies serv1c1ng mainly 

the domestic market with some (occasional) eXport activities and off~hore 

!/ Main reference; Narongchai and Auociatu, Industrial Restructuring in 
Thailand: The Case of Electronics and Electrical Industry, 1982. 
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manufacturin~ lante units of international companies ~roducin~ inte~rated 

circuits for export markets with (occasional) supplies to the local market. 

The electronics and electrical industry employs about 50 to 60,000 persons in 

400 ~o 500 establishments of which 90 per cent are located in Ba~kok and 

surrounrJin~ provinces. The electronics industry. apart from offshore 

semiconductor manufacturi~, consists of approximately 50 to 60 major 

ente!~rises producing almost exclusively consumer ~oods. There are 

approximately lU small enterprises with a market share, estimated by the 

industry, of approximately 15 per cent assembling imported CKD-television sets 

and aoproximatF.ly 20 small enterprises assembling imported CKD-radio and radio 

cassette sets with a market share of approximately 30 per cent. These 

comoanies started partly their assembly operation in 1982 when the import duty 

scheme was changed to favour CKD imports instead of raw materials. 

Due to the current tax structure which foresees taxation of all 

industrial sales (regardless of end prodcct or intermediate product) throu~h 

the business tax scheme, and '"he prevailing iq,ort duty schemes with partly 

hi~her import levies on raw materials than on SKD or CKD components and parts, 

as well as little if any promotional support for small enterprises, local 

subcontracting is practically nil. However, there is a relatively lar~e 

number of small enterprises, mainly active in repair or remodeling of defect 

electrical appliances, TV, radio and audio equipment. 

(ii) South Asian countries 

1/ 
Ban~lades~ 

The electronics industry of Ban~ladesh is at an early ata~e of 

development. Several small-scale enterprises are enga~ed in the manufactur~ 

of radio receivers; in 1979/80 295,000 radio sets were assembled by 28 

companies. The assembly is based ~n imported kits, locally produced or 

locally subcontracted are knobs, springs, battery holders and transformers. 

As reRards assembly of 'JV sets, all electrical and electronic parts and 

ll The comment• are mainly based upon the ESCAP study 'ReRional study of the 
electronics industry', covering BanRladeah, Malaysia, Pakistan, 
Sin~apore, Sri Lanka and Thailand, August 1981. 

I I I 
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comoonents are imported in form of kits. There is also some local production 

caoability for telephone and associated equipment. Yet, facilities for 

desistni111t anci etchi111t printed circuit boards do not exist. One company 

produces an electronics module for a European buyer. Domestic or 

intematior.al subcontracti111t hardly exists, and even Slilall industry is mainly 

ensta~ed in end product manufacture. The Government is keen to further develop 

the electronics industry for domestic and export markets. both in consumer and 

in industrial products. 

lndi_!/ 

The annual turnover of the Indian electronics industry is in the ran~e of 

the Halay~ia•s (l!S S l billion in 1980) yet the str1•:~ures of the two 

countries' industries differ completel7. While the Malaysian electronics 

sector is gearP.d towards exports and consists mainly of offshore manufacturing 

units run by transnational companies, India has since the early 1970s followed 

a policy of achievin~ self-reliance in electronics. This has led to India 

havi111t the most complete scape of production of electronics products amon~ the 

developing ~ountries in Asia and the Pacific region. However, due to the 

i;redominant reliance of technological innovations in the past and the 

limitations of acquirin~ the most advanced forei~n technologies, the country's 

industry could not always keep pace with the rapid technological chan~es. In 

many product areas India does therefore not dispose of most modern 

technoloe ies. Realizi111t the ~rowing i:echnolo~y gap in specific areas the 

Government has now started specific technology transfer activities including 

licenci111t, technology purchasin~ and joint venture a~reements with foreign 

coq>anies. 

Indian production of electronics products grew from 1970 to 1981 by 

approximately the factor 2.6. Table 4 represents the develapment of the 

Indian electronics industry between 1971 and 1981. Highest growth. yet 

starting from a relatively low ori~inal value, is experienced by computers and 

!/ Hain ref ere nee; Ward Ho rehouse and Ravi Chopra, "Chicken and ~g; 
Electronics and &ocial change in India," Research Policy Studies, Lund, 
Sweden, 1983, and "Electronic Industry in India," Economic Intelligence 
Service, Centre for Monitoring Indian Economy, 8ombay, India, February 
1983. 



Table 4. India: Profile of 1lectronlc1, 1971-1981 

(production ln constant prlce1 value in R1. million) 

1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

Production 

1. Con1U11er electronic• 

2. Cotm1Unlcatlon and 
broadca1tlng 

3. Aero1pace and defence 
equl,..nt 

4. C011puter1, control and 
lnduatrlal electronic• 

5. eo.ponenta 

6. Production la Santacruz 
electronic export 
proce11lag zone, landla 
rree Trade Zone and 
bonded f actorle1 

520 566 564 

400 434 545 

280 269 300 

130 155 200 

400 402 464 

543 485 591 

514 589 655 

336 290 292 

243 346 374 

514 4U 468 

3 18 

736 879 997 992 965 

728 711 716 855 599 

314 346 337 315 268 

585 664 730 70 733 

517 653 6758 755 673 

23 42 64 76 99 

Total production 1,730 1,826 2,073 2,150 2,157 2,398 2,902 3,295 3,602 3,235 3,33J 

1971-72 1972-73 1973-74 1974-75 1975-76 1976-7.l 1977-78 1978-79 1979-80 1980-81 

Crowtb rate••' 109.5 110 140 169 171 175 179 110 216 257 

~I I••• 1970-71 • 100. (Index for whole1ale price1, Ba1e 1970-71 • 100: Categorr III: Manufactured 
proudcta.) 

Source: le1erYe Sant of India Bulletln1, quoted bJ Morehou1e and Chopra. 

-ex. 
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industrial electronics which reflect• the Indian policy to emphasize the 

development of capital goods rather than that of consumer goods industries. 

!;mall-scale industry has a share of one-third in .:otal production of the 

electronics industry (Table 5). In consumer electronics it even achieves 

two-thirds of production output. However, it is not active at all in 

ommunication and broadcasting and in aerospace and defence equipment. 

Compared to other countries, the 8111811 industries' share in industrial 

electronics and computers and office equipment (36 per cent and 28 per cent, 

respectively) is high and indicates the relative strength of modern, high 

technol~y. small-scale industries. 

Table 5. India: Electronics production by type of enterprises, 1981 

Share of 
Total Share of organized Share of 

Sector production pub lie sec tor private sector small-scale 
units units units 

Rs. million (per cent) (per cent) (per cent) 

1. Consumer electronics 2,460 9.02 24.56 66.42 

2. C('lllDunication and 
broadcasting equipment 1,540 95.17 4.83 

3. Aerosoace and defence 
equipment 690 99.49 0.51 

4. Control instrLDDenta-
tion and industrial 
electronics equipment 1,560 35 .39 28.49 36.12 

5. Computers and office 
equipment 325 30.15 42.16 2).69 

Tota 1 equipment 6,575 47.15 18.88 32.97 

6. Electronics component s 1,730 28 .03 39.15 32.82 

Total 8,305 43.25 23.02 33.73 

a/ ExcludinR production worth Rs. 255 million in Santacruz Electronics 
Export Processing Zone. 

Source~ S.L. Sarnot, "Electronic components industry; Perspective for growth 
in the 80s" in Electronics for you, Annual Number 1983, New Delhi, 

India. 



- 20 -

As reRards electronic components, •all-scale industry is not active in 

~he production of electron tubes and semiconductor devices (with the elllception 

of a very limited production of power semiconductor devices). On the other 

hand it has production shares of more than 50 per cent in resistors and other 

coa:ponents and about 25 per cent in capacitors {Table 6). However, production 

costs are comparably high and product quality in many cases is said to be so 

low that the comoonents cannot be used for industrial applications but only 

for consumer goods. Even those products are, according to reports, affected 

in their quality and lifetime. In some cases it is ~xpected that production 

of components in small-scale industrial units will discontinue. 

India's elec:ronics exports are limited and accounted for only US $56 

million in 1981. Production of software has been called India's "billio, 

dollar hope" due to the availa;,ility of large numbers of well-trained 

scientists and engineers in the country. However. so far software elllports 

have remained low. In 1980 they amounted to only approximately US $10 million 

in 1980. Morehouse and Chopra give the following explanation for this 

disappointing performance: 

" ••• that hope (of huge export volumes) has been largely illusory because 
of a n1.11Dber of complicated factors, among them, at least according to 
industry critics of Government policy. the reluctance of the Government 
to permit iq,ort of the very latest generation of computers which the 
software industry regards as essential if it is to compete successfully 
for software contracts in industrialized countries that will operate on 
such equipment." 

The authors also claim that this factor and the slow progress due to 

administrative barriers in domestic research and development is a major cause 

also for the wideni~ gap e8pecially in computer technology between India and 

industrialized countries. 
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Table b. lndia: Production of selected electronic components. l'Jt>l 

(Quantity in million numbers and value in ks. million) 

Organized sector Small-scale sector Total 

Quantity V3lue l,luantity Value Quantity Value 

Resistors 
Carbon film resistors 
Metal film/oxide resistors 
Wirewound (fixed) resistors 
Carbon track potentiometers 
Other resistors (including 

virewound potentiometers) 

Total 

Capacitors 
Plastic film capacitors 
Aluminum electrolytic capacitors 
Tantalum capacitors 
Ceramic capacitors 
Mica capacitors/ silver mica plates 
Gang condensers 
Trimmers 

Total 

Electromagnetic components 
Connectors 
Relays 
Switches 
Other EH components 

Total 

Other components 
Loudspeakers 
Quartz crystals 
Cast alloy magnets (million tons) 
Hard ferrite magnets ( " ) 
Soft ferrite& 
Servo components 
Magnetic tapes (HRH) 
1V deflection components 
TV tuners 
Tape deck mect.anisms 
Printed circuit boards 
Transformers and coils 
Other components 

Total 

174 
1.)) 

4.60 

49 .27 
49. 34 
0. J7 

71. 37 

2.u 
4. 77 

O.b4 
l.U7 

0 .28 

1.. 10 
0. lb 

lbb 
1,039 

38b 

298 

18 .Sb 
3.57 
o .tso 

lb. )b 

4.U 

43. 29 

S4.88 
85.25 
b.)0 

22.78 
17 .uo 
18 .64 

3.b 1 

208.46 

32.00 
25.S 7 
J0.70 

88.27 

38. )b 
12.90 
48.52 
25.71 
18. 30 
b,20 

20.23 

1.0 
70 .uua/ 

106 .OOa/ 
-32. 25-

379 .4 7 

7S 
l .bS 
5.2S 
'L75 

25 
Jl 

l 

4 .5 7 
5 

b.23 

119. 
ltlU 

8b 

0. 38 
u.)) 

5.UU 
l.bO 
'J.UU 

2U.OU 

lU .UU 

45 .bO 

7.70 
22. SU 

U .ISU 

2l. 30 
14.00 
2.u 

b'l. Ju 

15 .uu 
'J .00 

34.0U 
9 .SU 

b7.5U 

5 7 .5U 

5 .1.5 
2.50 

3, 30 
40. 35 
35. lu 
51.0U 
58.UU 

-122 .oo 
- us .uu 

393.0U 

'l.4'J 

l.'JIS 
5.25 

14. J) 

7~. 27 
80. 34 
u. J7 

73. 37 

b .)] 

9 .n 

IS•)) 
0. lb 

lbb 

1. 158 
486 

3ti4 

u. 38 
u.)) 

1 

Source~ S.L. Sarnot, Electronics for you, (Annual Number 1983), New Delhi, India. 
!1 Including in-house production for captive consumption. 

:Ll.5b 
). 17 
'J.HU 

Jb. lb 

14.UU 

bl.)IS 

107.h 
b. 3U 

23.51S 
3'J. 30 
32 .b4 
5 .bl 

2 77. 76 

47 .uu 
34 .5 7 
64. 70 
'J. 5U 

155. 77 

95.bb 
l2.9U 
48.52 
JU .9b 
20,ISU 
b.2U 

23.54 
4U.35 
35. lU 
52.uu 

128.UO 
:l2H .OU 

SU. 25 

772.4 7 
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3. POLICIES FOR SUBCONTRACTING AND COMPLEMENTATION LINKAGES 

The al>ove overview of the existing small-scale electronics industries in 

the various countries points to great differences in size, product scape and 

sales market outlets and importance for employment and value added of the 

companies. There are countries with a traditionally high participation of 

small-scale industries in manufacturing activities in general and in the 

electronics sector in particular, such as India and Indonesia which have 

developed schemes of protecting small-scale units against powerful large 

ir.dustrial <>1>erations. These schemes will be analyzed in following sections. 

Other countries, like Singapore and the Republic of Korea are developing 

a new tyPe of inter-industrial linkages along the lines observed in developed 

countries. This entails continuous technological innovation leading to a far 

reaching product specialization in the individual manufacturing unit. The 

compet:tive strength of the small-scale industries is here their high degree 

of detailed and specific engineering know-how reproduced in their production 

output. The production consists of parts and component" ••hich are relatively 

unique and can be so economically produced that they are purchased by larger 

industries under subcontracting schemes and incorporated into their final, 

technol~ically high complex products. Other small industries supply products 

which improve the production process of the larger companies or while 

co1q>lementing their production. 

The following sections describe various exaQ>les of small industry 

promotion, and the impact of protection schemes on the devele>pment of small 

industry. These descriptions will be followed by a brief presentation of the 

institutional framework for assistance to and promotion of small-scale 

industries and of major constraints and problems affecting the electronics 

industry sector in general and the small-scale industry in particular. 

3.1. The "foster-father" linkage scheme in Indonesia!/ 

!/ 

The Directorate General for Small Industry of the Ministry of Industry 

UNIDO~ Assistance to the development of small industry in Indonesia, Joint 
project of Ministry of Industry and UNDP/UNIIX>, project No. DP/78/078, 
Report No. 8, January 1983. 
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introduced in 1978 a new subcontracting scheme "Bapat ~kat" z foster-father 

to link small-scale industry to large purchasing companies. The scheme relies 

on the guiding and supporting role of a la~e (purchasing) company for a 

linked small-scale industry. The co-0peration between the companies is baseu 

on contr&ctual agreements and can englobe by. inter alaia: 

- supply of raw materials. 

- supply of technical design, 

- use of machinery, equipment. tools. jigs or fix~ures, 

- technical assistance and quality control, 

The agreements may entail guaranteed prices and quantities and convenient 

payment schemes. 

The subcontracted company agrees to deliver the contracted volume of 

production on agreed schedules with the stipulated quality features which 

might be controlled by the purchaser during or after production. The regional 

promotion and assistance offices of the Ministry of Industry, BIPIK, normally 

countersign the agreements and support the establishment and expansion of 

foster-father lir.kages. Small units can also be organized in the form of 

co-operatives. The five sectors selected for the impleuientation of the 

foster-father scheme are the metal working industry and the leather and 

textiles, building materials, chemicals and food products industries. 

The foster-father system a~pears quite adequate for rural and low 

technology small industry. The quest ion arises whether such a scheme could 

also be usefully applied to high-technology areas, such as for maintenance of 

machinery and equipment through a 1J1Dall company, for software development in 

the case of computer industries or for specifics applications in the case of 

measurement and control installations. The different requirements in these 

areas as compared to more traditional types of small-scale business may 

warrant a special approach. 

The scheme and other such subcontracting schemes in Indonesia aa well is 

still constrained affected, by varioua·factora. In order to encounter these 
1/ 

factors the following measures can be suggested;-

1/ UNIDO. AaaiBtance ••••• ibid. 
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- exemption from sales tax for the subcontracted production volume; 

- free inter-factory transactions of materials and production 
requirements; 

tax rebates for technical assistance, traini~ and other production 
support eXpenditures incurred by the "father" un\t. 

3.2. The system of ancillary industries in India!/ 

With the building-up of an industrial basis, especially in heavy 

industries, local production of sp.are parts became a fundamental requirement 

in India. lbis task was taken over by a few small-scale industries which soon 

were named 'ancillaries' to the la~e industrial units. 

Soon after formalizin~ the role of these small-scale shops attached to 

lar~e co111>anies through the authorities, Ancillary Committees on Plan Level 

and State l..eve 1 were created and the once more or less sporadic creation of 

ancillaries was introduced into industrial plannin~ and became subject of 

special promotional efforts. Today the definition of ancillaries is 

"an undertaking having investment in fixed asset in; 

(a) the manufacture of parts, components, sub-assemblies, tooling or 
intennediaries; or 

(b) the renderi~ of services, 

supplyi~ or rendering or proposing supply or renderi~ 50 per cent of 
their production or the total services as the case may be to other units 
for production of other articles; provided that no such undertakings 
shall be a subsidiary of, or owned or controlled by any other 
unde rta ki n~s. "!:./ 

In order to support the growth and development of ancillary industries 

the Bureau of Public Enterprises published in 1978 ~uidelines covering 

conditions, process of setting up of ancils, monitorin~ their function, 

periodic review, interaction between parent unit and ancillary unit re~arding 

flow of 

1/ 

2/ 

See further "Mechanisms for small-scale industry development: 
Ancillarization - development of feeder industries" (forthcoming). 
Re~ional and Country Studies Branch, UNIDO. 

V. Rama Rao, Ancillary development in Electronics Corporation of India 
Ltd., March 1984. 
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information, etc. 1be technical status of ancillary compared to small-scale 

enterprises in general can be sunaarized as follows: 

- provision of technical kno~how and man~erial guidance; 

supply of critical iq,orted raw materials or coq,onenta where necessary; 

as far as possible guaranteed off take of 50 per cent of the production 
of the ancillary units; and 

prices to be fixed allowing for reasonable margin on capital 
employed.!/ 

The contracts between parent company and ancillary unit are normally 

long-term ~reements, covering, for instance, five years. Subject of 

subcontracti~ are normally items of a relatively low technol~ical 

c.:>q,lexity. "Concentration of in-house manufacture (i.e. in the parent 

ccmpany) is generally for critical/functional and higher technol~y items. 

Other items are identified for subcontracting. Utilization of existing 

in-house capacity is, however, ensured before deciding O" off loadi~ of 

jobs ... '}_/ Even tho~h apparently only low technology items are subcontracted 

to ancillaries, the quality control requirements and the amount of technical 

assistance provided to the ancillary units are substantial. The difficulty of 

keeping the ancillarization in a period of rapid technol~ical innovation can 

be mentioned. A chanRe from electro-mechanical telecommunication switchi~ 

equipment which was partly contracted out to ancillary units to digital 

exchanges which technologically gave no possibility for subcontracti~, 

endanRered the linkages with ancillary units.!/ 

Due to the protection of the ancillary as far as purchasi~ obligation by 

the parent company is concerned, marketing or product development activities 

of the small-scale unit usually do not develop. The ancillary thus remains 

coq,letely dependent on the parent company and is unprepared for technol~ical 

change or other reasons for sudden reduction in demand for .their products. 

!/ V. Rama Rao, op.cit. 

~/ B. M. Ravikumar, Technology tranefer - BEL' s experieoce (BEL' a Bharat 
Electronics Ltd.), March 1984. 

11 V. Rama Rao, op.cit. 
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The promotion of ancillaries would need to sufficiently take this issue into 

consideration in view of the dynamic processes in the industrial envirornent 

which at present are illustrated by rapid technolostical innovation in the 

electronics industries and related electrical and electro-mechanical areas. 

Technol~ical innovation should thus be incorporated into the scheme of 

ancillary industries. 

The experiences reported so far indicate that ristid ancillarization 

systems are hardly appropriate measures for developing lin~ages in the 

electronics field. Indeed, examples of well functioning ancillarization 

schemes in production sectors with rapid technolastical chanste are scarce. 

3.3 The systematization of inter-industrial co-operation in the Republic of 

Korea 

The Small Business Systematization Promotion Act (established in 1975) 

"aims to protect the ir.terests of the small business as subcontractor from 

lar~e scale enterprises. It mandates, for ex amp le, that the Government 

prevents a delay in payment by a la~e scale firm to its subcontracted 

small-scale enterprise."!/ The systematization project intends to foster 

the specialization of the subcontracting emall-scale enterprise in the 

production of components and parts which will be assembled by the lar~e 

coTq>any into the final product. Unlike the Indonesian and Indian examples, 

the social welfare aspects are less accentuated while more importance is given 

to the technol~ical innovation and production specialization processes for 

which technical, promotional and financial assistance is granted by public 

institutions and progranmes. 

The intended effects of the system on the purchasing company are 

- prevention of double investment; 

- reduction of production cost; 

- ~uarantee of quality; 

- stabilized supply of parts; 

1/ Status of the Korean Small Business, 1983, Korean Federation of Small 
Business. 
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and on the part of the subcontracting small-scale industry 

- growth on the continued basis; 

termination of dispute between the lat"Re and small enterprises; 

- establishment of supply order.!/ 

The system is supported by credit and tax rebate schemes. The 11mall 

business fund gives financial support for new facilities, for operations and 

for sales financing, the small industries furthermore have access to credit 

~uarantees and to the activation of nestotiable bills. Tax rebates include 

reduction of tax payments by 10 per cent of investment for local and 8 per 

cent of investment for iaoorted machinery and equipment for laboratory and 

inspection purposes, and acceptance of technical guidance expenses as a 

pecuniary loss. 

The inter-industrial linka~es are institutionalized in the 

"Systematization Promotion Council" which is established in the Korean 

Federation of Small Business and which 

"- co-ordinates disputes between purchasing and subcontracting enterprises; 

- examines business transactions quarterly and takes necessary steps; 

- dist• out problems for systematization"; 

and in a special council for the small industry has the objective, inter alia, 

to foster joint development of parts. 

The results since the practical start-up date of the system 1n 1979, have 

been impressive (Table 7). In four years the number of products 

Table 7. Republic of Korea: Result of the systematization efforts 

1979 1980 1981 1982 

Subsector 5 6 24 34 
Products 41 71 426 l,038 
Purcha8in~ coq>anies 37 64 220 345 
Subcontracting companes 157 263 l,141 l,940 

Source; Korean Federation of Small 8u1inea1, op.cit., p.23. 

1/ Op.Cit. 
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increased 25 tiaes the purchaainst companies by a factor of 9 tiaea and the 

subcontractin~ C0111Paniea 12. This aeana that a highly grovinst number of 

purchasinc cOllll)anies concluded aubcontractina qreeaenta with an even atroruter 

Rrowin~ nuaber of ... 11-acale enterprises offering aore products than before. 

While in 1979 157 ccapanies were able to sell 41 products. i.e. in average 3.8 

companies per product. this figure challlled to 1 0 038 product• sold by 10 940 

companies. which gives a ratio of approxi.aately· 1.9 coapaniea per product. 

The ayatea has been functioning satisfactorily and 0 will 1 ~cording to 

information obtained duri~ field work, be estended in the co.i111t years. 

3.4 Product reservation scheaes 

India, Indonesia and the Republic of Korea have established Product 

Reservation Schemes. In Indonesia, 127 product• are reserved for ... 11 

industry since 1983, in India the nuaber of products is 834. In the Republic 

of Korea the reserved product scheme forms part of the "Syateaatization 

Promotion Act", which foresees a continuous es tension of the aubaectors and 

products reserved for small- and aediuar-sized industries. In 1983 43 

subsectors with 1,445 products were covered; planned coverage is a total of 

103 subsectors. 

The product reservation scheae in India covers approximately one third of 

the production of ... 11 industry. Aa r~ard electronic industries, only 

repair services of radios and television sets are reserved for .. all 

industries. India introduced the first product reservations in the 1960s. In 

1977 the Indian Government isaued the ''Mew Industrial Policy Statement" which 

set forth "that whatever £.!!!. be produced by ... u and cott~e industries, ,!!!,!!_ 

only be so produced •••• However, it asst also be ensured that production ia 

economic and of acceptable quality. u!I Included in the· product lht are 89 

electrical and 22 electronic items including 'IV tuners and 'IV ga••· 

!/ 

The report quoted further explains; 

Quoud by Ram K. Vepa in report No.38, December 1983, of joint project of 
Ministry of Industry UNDP/UNIDO on A9sistance to the Development of Small 
Industry in Indone1ia, project No. DP/INS/78/078. 

II I I 
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"It may also be mentioned that any additions (in the 6 years since the 
list of enlar~ed. only 18 additions and three deletions have been done) 
to the list are carefully ex .. ined by a hiith-level ca.aittee consisting 
of several ~encies and ainistries fro.a various aspc:ts to technol~y. 
production, quality. prici~ ... rketi~ etc. There aust be demonstrated 
a proven capability of the ..all sector to produces and sell quality 
~oods. In fact, in a aajority of cases, the sche•e aerely formalises the 
actual situation that the saall sectors has already achieved a 
si~nificant share of the production. Hence, the acheae provides 
p~otection in areas where the ... 11 unite have been operatinit with 
success for some years. In fac t 1 in a study undertaken a fev years back. 
about 40 items vere identified as beinit in a truly co..,etitive situation 
between the larite and amall sectors. 

The Product Reservation Scheme does not provide that larce and aedium 
industrial unite produci~ the itea should cease such production. Nor 
was it stipulated that they phase out the production over a period of 
time. The restriction i1111Posed was to freeze their production capacity at 
the level it had at the tiae of reservation: and any further increase 
could be done only in non-reserved items. They were encouraited to seek 
other areas of diversification for .. intaininit their growth. Since, the 
production of the larce and .edium units is monitored every quarter. it 
is easy to detect any deliberate violation of the policy; in practice. 
there were hardly any. 

The pro~ress of the scheae is continually monitored by a hiith level 
coaaittee of secretaries to the Covermaent of India (who are the 
executive heads of their respective ainistries) which meet about once 1n 
two months to: 
- review the production of reserved items; 
- consider any additions or deletions praposed; 

provide clarifications to the tenainol~y used in the scheme; 
- •uit1test policy support required by the 8aall units to make the scheme 

effective. 

With increasinit cost of machinery and raw materials. some of the units 
producinit reserved items have cone beyond the investment ceiling 
prescribed for the sector. In 1980, the invest•ent ceilinst was doubled 
to take care of increased costs to about •200,000 1 but the problem of 
units which had ceased to be small but which continued to produce items 
which are reserved becaae somewhat ticklish administratively. While 
diversification is a possible aolution1 it was not always feasible. It 
has been therefore auit1te•ted that the policy of reservation aay exclude 
sue h uni ts and they •Y be allowed tc, continue the product ion of the 
items. 

It is important to emphasise that the policy of product reservation, ~ 
itae If, cannot produce a radical chance unleu it is accompanied by other 
policy measures such as availability of credit - both for capital assets 
and vorkinit capital - easy supply of raw material• at reasonable pricea 1 

urketi"" aaaietance such as preferential purchase, technol~y support in 
reaard to new deaicn• and procea1e1. Unle11, an inteitrated 'packaite of 
aa1iatance' is developed to support the scheme of product reservation. it 
is not likely to Provide any appreciable benefit to the small units. 



- 30 -

The Indian experience clearly demonstrates the feasibility of workiOR a 
Product Reservation Scheme but also hi~hlighta the problems that are 
involved in it - the need for a careful indication of the products. the 
demonstration of proven capability by the saall units. the need for a 
packa'e of assistance in various aspects. and the·close monitori~ of the 
scheme to achieve the results intended. These aspects need to be paid 
careful attention to if the scheme is to operate successfully." 

3.5 Institutional framework in Indonesia and the Republic of Korea 

(a) Indonesia 

Promotion of and assistance to small-scale industry is organized around 

the Directorate General of Small Industry (DGSI) in the Ministry of Industry. 

Part of the related credit pro,raaaes, for investment (KIK-pro,raaae) and for 

workin, captial (KMKP-progranae) is handled through the banking sector. The 

main objective of these credit proRraamaes are employment creation. develapaent 

of entrepreneurship, production promotion. local market develapment and 

Re°'raphic dispersion of investment. 

The DGSI, is divided into six directorates. namely prograamae and 

develapaent, foods induatry, leather and textile industry, buildi~ material, 

chemical and metalworking industry. At the provincial level. there are 26 

offices of industry (KANWIL), centralized in one addition•l office in 

Jakarta. These offices also i...,lement prograanes of the national and 

provincial ,overnments. 

One of these pro,rammes, and by far the most important one for the 

small-scale industries, is operated under the name of BIPIK (Bimbingan dan 

Pen,emban,an Industri Kecil). BIPIK is a multi-faceted prograane givirut 

support in technology, training, credit and marketing. Th~ activities of 

BIPIK normally include extension services, management and technical trainirut. 

marketing assistance, raw material supply, quality control and standardization 

and surveys. 

Recently, the BIPIK programme has been 111ade a permanent feature of the 

Indonesian develapment prograamae connected to the provincial industrial 

offices KANWIL. The proRramme is mainly conducted thro~h 
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- re•ional develapaent centres (PPIK's); 

- service and demonstreti~n centres; and 

- centres of entrepreneurial education and trainin•· 

BIPIKs normally have a sectoral and an infrastructural directorate and. 

if established. a r~ional develap.ent centre on the same directorate level. 

A co-ordination unit actively intervenes, aaon• other activities. in the 

establist..ent of rural aini-industrial estates or industrial clusters. 

The DGSI takes an active role in assisti~ and aonitoring all support 

activities to the saall~scale industry. It also activates the technical and 

technol~ical assistance of research and development institutes such as the 

Metal Industry Develapaent Centre. and the Institute of Technology both 

located in Bandun.. However, the assistance and promotion progra .. ea offered 

through BIPIK and other progra .. es focus aainly on traditional naall-scale 

industry and are primarily geared to stabilizing the rural employment 

situation in times when most of the traditional small-scale industries are 

affected by slu~~ish market development of their products. partly due to 

uncompetitive prices, qualities or changes in consumer behaviour, leadin~ to 

~rowing pressure on the employment. 

(b) Republic of Korea 

In the Republic Gf Korea several laws regulate the small industry and 

develapaent: 

- Small Business Co-ordination Act (1961) 

- Saall Business Co-ordinative Act (1961) 

- Citizens National Bank Act (1962) 

- Small Business Basic Act (1966) 

- Small and Mediua Bank Act (1974) 

- Credit Guarantee Fund Act (1974) 

- Small Business Systeaatization Promotion Act (1975) 

- Small Business Promotion Act (1978) 

- Small Business Product Procurement Act (1981). 

In 1982 the legal structure related to small industrv was amended and 

stre .. lined to suit present needs. The correspondinR implaaentation decree• 
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were also revised. While in the past policy measures were mainly directed 

towards development of large-scale industries in order to establish an 

industrial base, increasing attention has recently been paid to the 

small-scale sector as a means to diversify and compleiae~t the productive 

structure of the country and to activate additional economic forces for 

sustained growth. The major tapic under which these measures and programmes 

are implem~nted is technol0stical advancement. The main policy directions for 

illlProvement of small industry's economic contribution have been fornulated as 

follows:!/ 

Improvement of competitiveness 

identification and development of small and medium industries with 
high growth potential; 

special programmes to improve product quality; 

expansion of co-operative prograanes. 

- Expansion of industrial base 

development of parts and components production prograames; 

strengthening of the systematization of subcontracting; 

stren~thening of support systems for small industry. 

- Promotion of internationalization; 

increase of exports contribution; 

strengthening of international co-operation; 

improvement of industrial design. 

- Promotion of technical innovation capability 

- increased support for technology development and coamercial 
application of new technologies; 

- increase of guidance and training prograames; 

- Stabilization of business prospects 

- strengthening of functions of co-operative associations; 

- encouragement of business adjustment and mutual assistance programmes; 

!/ Government'• Small and Medium Industry Promotion Policies, 1984, Ministry 
of Trade and Industry. 
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promotion of reti:i.. ·, dissemination of industries. 

- Increase in investments and simulaneous tax rebates 

financial assistance; 

financial support; 

tax incentives. 

In addition. banks have been induced by the Government to substantially 

increase their lendings to small industry and to raise the credit share of the 

sector to 35 per cent of total industrial !endings. 

The Government has established a long-term plan to develop the small 

industry sector. This plan aims to increase value added by 9.4 per cent. 

emoloyment by 6.6 per cent and export-aimed production by 12.5 per cent 

annually (Table 8). 

Table 8. Key targets of the Korean long-term plan for 

small industry development 

(in per cent) 

Small industry's 
share in 

1981 1991 Annual increase 

Value added 

Eq,loyment 

Export-aimed production 

35.4 

47.7 

56.4 

44.8 

54.3 

68.9 

Source: The Republic of Korea Federation of Small Business 

9.4 

6.6 

12.5 

There is also a great number of specific programmes for promotion of and 

technical assistance to the country's small industry sector. Thus, the Korea 

Federation of Small Business (KFSB), incorporates in its progra111De (iJ a 

self-help character through active participation of its members and (ii} a 

budget concribution by the Government to the institution without direct 

control over the allocations by authorities. 

In view of it• special features, it would seem to be of value to describe 

the Korea Federation of Small Bu1ine1s (KFSB) in 1ome detail. 
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The Federation was established in 1962 as a co-operative federation to 
improve the status and protect the rights of the 8111all business. Small 
enter!Jrises are indirect members thro~h co-operative federations by 
industry sector, nationwide co-operatives and provincial co-operatives 
are members also by industry and there are also specified re•ional 
co-operatives. Approximately 50 per cent of 8111all enterprises are 
members in these co-operatives. The Federation is administered by a 
president, an executive vice-president and three eitecutive directors 
responsible for a total of nine departments. Total staff of KFSB which 
also runs nine branch offices in the country amounts to 200 employees. 

REPUBLIC OF KOREA; STRUCTURE OF TIIE SHALL BUSINESS CO-OPERATIVES 

r 
11 Co-operative 
Federation 

KFSB 

73 Nationwide 
Co-operatives 
(6,839) 

I 
4 Specified 
Regional Co­
operatives 
(972) 

107 Provincial 
Co-operatives 
(8,674) * No. of co-operatives: 195 

*No. of member firms: 16 1 485 

Source~ Korea Federation of Small Business, November 1973. 

The annual bud~et of KFSB was raised from US $6.9 million in 1983 to US 
*14.8 million in 1984 of which in 1983 42 per cent was covered by member 
contribution• and 58 per cent by Government subsidy. 

The major activities of KPSB are 

- inveatication and research; 
- -uidance of the member co-aperativea; 
- international co-aperation and trade promotion; 
- traini~ and education; 
- publication. 
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The activities of KFSB include 

- the elaboration of policy rec01111Dendai: ions to the Government 
affecting small industry: in 1983 a total of 3'.13 suggestions were 
submitted to the government (96 related to finance and taxation. 48 
related to trade. and 159 related to policy measures) of which 172 
cases were adopted; 

annual surveys of the state of small industry. quarterly reviews on 
management conditions and forecasts of business development and 
monthly reports on production and operation activities rounded up by 
occasiional publications on specific items such as manpower 
conditions. technology and production facilities; 

- suggestions on improvement-of foreign trade systems and 
participation in international fairs abroad and in Korea; 

trade. technology transfer and joint venture promotion missions. 
e.g. to USA. Japan and Federal Republic of Germany; 

- support to small business in the implementation of the 
systematization plan (subcontracting linkages); 

-
support of joint purchases and sales of member companies. financed 
through the Small and Medium Industry Bank (volume in 1983; US $967 
million); 

- support to collective contracts of small irA··stries for government 
purchases (contract volume in 1983: US S533 ~illion). financed by 
the Small and Medium Industry Bank thro~h KFSB; 

- aperation of the technical research and development co-aperative 
system under the technical development promotion act as an 
instrument of technical develapment of small industry; 

- execution of educational and training programmes on management and 
technical tapics (e.g. quality control. introduction of EDP. 
tax at ion and trade); 

- business assistance thro~h the KF~B consultation office. 

Bes ides this• advice is given to member compaa~ies on the appropriate 
utilizati~n of other promotional (financial, technical and manpower 
training} facilities in the country. Among the members of KFSB are the 
Republic of Korea Computer Co-operative, the the Republic of Korea 
Electric Wire Co··aperative, the Republic of Korea Electrical Industry 
Co-operative, the Korea Electronic Industry Co-operative and the Korea 
Teleconmunication Industry Co-aperative. KFSB has apparently a major 
impact on the development of 81Dall industry in the Republic of Korea 
which merits a detailed analysis and discussion, especially as relates to 
transferability to other developing countries in the Asia and the Pacific 
red on. 
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3.6 Some problems and constraints encountered by small-scale industries in 

the electronics sector 

The inac!equacies and constraints affecting the electronics industry 

sector have been described in ESCAP's 1981 sectoral analysis covering various 

l . . . A . d h P . f. . l/ b 1 deve oping countr1es ln s1a an t e ac1 ic r~1on.- Pro ems and 

constraints of the electronics sector industries as reflected in that r~port 

are summarized below by country. 

Bang lade sh 

1/ 

The main problems affecting the electronic sectors' growth are: 

- Frequent chan~es in duties/tax structure prevents advance planning of 
production; 

- Imports of fully assembled raido and television sets records 
development of indigenous production; 

- High duties on wires, fibres, core materials, plastics dissuades 
indigenous co~onent manufacture; 

- Multi-agency sanctioning procedures for industry are lengthy and 
time-consuming; 

- Price controls by Government have an adverse effect on development of 
production; 

- Skilled manpower has migrated to Middle East countries, leading to 
local shortages of trained personnel; 

- Limitation of foreign exchange allocations to production units prevents 
expansion of production; 

- Import duties on finished products are low and those on raw materials 
high. This inverted tariff structure dissuades iodigenous production; 

- Labour problems have had an adverse effect on the productivity of 
labour; 

- Lack of professional management and technological know-how have 
hindered the expansion and diversification of the electronics industry; 

- Low labour efficiency, cumbersome industrial sanctioning procedures and 
the inadequacy of the economic infrastructure and other factors have 

ESCAP, Regional study of the electronics industry (Bangladesh, Malaysia, 
Pakistan, Singapore, Sri Lanka and Thailand), August 1981. 
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dissuaded export-oriented forei~n investment i~ the export processing 
zone; 

- There are no olastic injection moulding facilities for the production 
of cabinets for radio and television sets. 

Pakistan 

The main deve!opment problems related to the electronics sector are; 

- Liberalization of imports of radio parts and components under 
commercial license has unbalanced the organized sector of the 
electronics industry, leading to the closure of radio assembly in the 
organized sector due to the mushrooming of unauthorized assemblers; 

- Fiscal anomali~s inhibit indigenous manufacture of components; 

- Lack of desi~n and development facilities in the countryi 

- Proliferation of makes and models and lack of standardization, makes 
indi~enous production uneconomical; 

Small quantity purchase of components leads to price mark-up and 
increased production cost; 

- Exodus o~ skilled persons to other countries and the brain drain to 
advanced countries creates shortages of ind~enous skills; 

- Prohibitive tariff structure on electronic components and relatively 
easier terms for finished equipment inhibit ind~enous production; 

- Low labour efficiency leads to erosion of profitability. 

Sri Lanka 

The following constraints affecting the electronics industry are 

mentioned; 

- The duty and tax structure is not conducive to indigenous production; 

- There is no articulate and consistent development policy for 
electronicsi 

- The opening up of the imports of radio and television sets has hampered 
indi~enous production; 

- Inadequacy of mana~ement skills; 

- Inadequacy of job-oriented skills for application to the electronics 
industry; 
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- Prohibition of new industries within the municipal limits of Colombo; 

Inadequacy of electric power; 

Limited size of domestic market and the extreme competitiveness of the 
exoort market; 

Lack of qualified teachers and traininst aids in the technical traininst 
institutions. 

Thailand 

The problems affecting the electronics sector's growth are as follows; 

The TNCs aperating in the country enjoy fiscal and technology 
advantastes not available to the local firms, e.g. low-priced kits 
iq,orted from home factories and a favourable taxation structure for 
iq,ort of kits. On the other hand local products are subjected to 
double taxation; 

- Imported equipment itenerally has a low rate of duty, whereas imported 
components are taxed at a higher rate. this inverted tax structure 
inhibits ind~enous production, particularly of professional 
electronics equipment; 

Import procedure is slow and a~gravated by cwnbersome and 
time-consuming customs procedures in the clearance of ~oods; 

- Turn around time of imported components is long; 

In Government contracts the local firms have to cou~ete in price and 
quality with established foreign firms who enjoy advantastea of 
technolo~y and economies of scale; 

- The demand of professional electronic equipment is very small, making 
it uneconomical to produce locally; 

- Subcontracting is not possible because of uncertainities of quality and 
punctuality of delivery; 

- Industrial sanctioning procedures are le~thy and entrepreneurs have to 
deal with a nllDber of organizations (up to 15); 

- Radio communication is restricted by strict licensing procedures and 
Government monapoly, inhibiting indigenous production of radio 
transc ei ve rs. 

These references to inadequacies and constraints affecting the sector 

drawn from the ESCAP report lar~ely correspond to observations made durin~ the 

field work made for this study. The next chapter will deal with the potential 

of policy measures to foster development of small-scale electronics 
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enterprises throusth inter-industrial linkage improvements and will indicate 

how much of those problems can be eliminated or neutralized through new 

approaches to industrial promotion by the main actors involved (government. 

support institutions, banks and la~e and small industries). 
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4. POLICY MEASURES TO FOSTER INTER-INDUSTRIAL LINKAGES IN ntE ELECTR~lCS 

FIELD 

4.1 Some basic trends 

In the previous chapters the great difference was shown between selected 

developing coun~ries of Asia and the Pacific region. in terms of the overall 

iq,ortance of the small-scale elelctronics industr"/ and the institu~ional set 

-up for its promotion. Given these differences it is nevertheless important 

to reiterate some of the more prominent examples of policies for the promotion 

of small-scale industries in the electronics sector and to attempt to outline 

trends of general validity. As can be seen from the industrial development 

history of industrialized and of more advanced develaping countries. the 

future role of small-scale engineeri~ industry will most certainly lie 

Primarily in the production of parts and coq,onents. This could suggest that 

emphasis needs to he given to such policy measures which are most adequate for 

fostering inter-industrial link~es in form of subcontracting and 

complementation in the electronics sector. 

The main objective of introducing additional policies in a country should 

not be to protect and maybe over-protect small-scale electronics industries 

but to strengthen their internal resources and their capacities to grow into 

new technological areas. In this context. distinction will have to be made 

between 'traditional' and 'modern' small-scale industry; owing to their 

different backgrounds the two types of enterprises will require varied 

promotional approaches. While the first type will primarily need technical 

assistance to improve its economic and techncial status, the second type 

requires mainly preinvestment guidance, assistance in human resources 

development and venture capital supply. It can be assumed that 'modern' 

small-scale enterprises are able to solve their business problems either by 

their own or by addressing themselves to the right •ource• for the solution 

(e.g. market research ~encies, technology transfer sources, labour training 

institutions). Their main requirements will most certainly be in the areas of 

- human resources development; 

creation of appropriate busines• envirornent; 

- support activities for business develapment; 

- access to information on technological advancement; and 
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- l~al framework and public incentives for promotion of subcontracti~ 
and complementation linkages. 

The fundamental question to be asked is whether electronics component 

production is an area for complementation by small-scale industries. To 

answer this question reference can be made to the traditional electronics 

component production in small-scale industries in India. For many years India 

has promoted the production of components in small-scale enterprises. While 

this domestic policy was pursued, the international scene changed - due to new 

automated production processes and new generations of electronics components 

towards more capital intensive and quality saf~uarding production outlays. 

This led to the fact that in the early 1980s the Indian production capacities 

had remained in size only a fraction of international capacities, as shown in 

Table 9. 

Table 9. Comparison of scale factors in producing electronic components 

Components 

1. Integrated circuits 
(i) Digital 

(ii) Linear 
2. Transistors and diodes (small si~nal) 
3. Power transistors 
4. 1V picture tubes 
5. Electrolytic capacitors 
6. Ceramic capacitors 
7. Plastic film capacitors 
8. Carbon film resistors 
9. Switches 
10. Relays 
11. Reed switches 

Scale (in million nos) 

Local unit 
in India 

1.0 
0.5 

20 .o 
0.2 
0.1 

10.0 
50.0 
10 .o 
50.0 
0.2 
0.2 
3.0 

International 
unit 

50.0 
5.0 

500.0 
3.0 
1.5 

100.0 
50.0 
50.0 

1,000.0 
2.0 
2.0 

20 .o 

Source~ S.L. Samot, "Electronics for you", Annual Number 1983 New Delhi, 
quoted by Morehouse and Chopra, op.cit. 

Indian component technology development could, whether due to scattered 

production, over-production of industries or other factors is not known, not 

keep pace with international develo?ment. With growing concern in the country 

about this increasing technology gap the Department of Electronics (DCE) 
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realized that changes in industrial policy are required and more capital 

intensive. large scale production units were required and published the 

following note:!/ 

!/ 

"Note on DOEY policy regarding electronics components industry 

Plentiful availability of the numerous varieties of electronics 
components freely and at reasonable prices in India is considered to be 
the basic pre-requisite for giving a boost to the production of 
electronic equipoments and systems. Hence. Department of Electronics has 
decided on the approach outlined below for the development of electronic 
components industry: 

l. Promoting/licensing/establishing components manufacture on a large 
and viable basis with a broad entrepreneur base would mean 
production somewhat in excess of purely domestic requirements. 
However. when the industry is grown on an internationally viable 
basis, immense export opportunities would be available. 

2. La~e capacities are required for economic viability on 
international scale as well as for ensuring product quality. This 
is technological compulsion due to the advent of automatic 
machinery. Accordingly the existing organized sector industries are 
encoura~ed to grow freely. 

3. Looking to the demand position and the gestation periods. it is 
unlikely that the existing units would be able to meet the demand 
without substantial expansion and modernization. Therefore. fresh 
capacity creation is considered necesssry. The capacity is being 
promoted only on an internationally viable basis. We take into 
account the domestic demand as also the eXport opportunities while 
examining the costs and technologies in any proposal. 

4. Regarding foreign technology, Department of Electronics policy is to 
freely allow technology import in areas of modern types of 
components. There are inadequacies in technology with the existing 
manufacturers and very few approvals have been obtained for defence 
quality coa.,onents. 

5. Lower utilization of capacities observed in some cases now. have 
been for reasons other than the demand constraints (generally 
managerial failures) • 

6. For the above reasons, components are unsuitable for production in 
the small-scale sector and both Department of Electronics and DCSSI 
have been writing to all •all-scale entrepreneurs for the past 

Government of India, Department of Electronics, Electronics in India and 
Comparison with Electronic• in South Korea, Taiwan, Singapore and Hong 
Kong, Nev Delhi, The Department, November 1982, quoted by Horehouae and 
Chopra, p.26-27. 

Department of Electronic•, Government of India. 
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four/five years that it would be unwise to invest in components 
manufacture in the small-scale sector and they would do so at their 
own risk since the Governemnt may not be prepared to give 
protection". 

This drastic change in industrial policy clearly indicates that an area 

which once was a stronghold for small-scale. specialized production. also in 

industrialized countries. had to give way to innovative production 

technolasties as well as innovative c~onent developments increasing their 

versatility in applications. 

Similar develapments can be noticed in other areas of the electrical/ 

electronics industries be it in production or application. such as the chan~t: 

from anal~ous to digital control devices which completely altered the 

production pattern. This process has mainly affected the more advanced 

countries and has led in many cases to a switch from applyi~ control devices 

using power semiconductors to those based on electronics components. 

The rapid innovative changes require a high degree of production 

flexibility based on continuous adaptation of new technological development 

which. ultimately, requires well trained. experienced and innovative 

engineering staff even in small-scale industries. 

The newest generation of highly automated semiconductor production 

installations. at present under construction in Japan. the Republic of Korea 

and USA as successors to production uni ts for very large scale integrated 

circuits, indicate that the future major role in production of components may 

be. due to investment volume involved, a domain of large industry. 

4.2 New areas of subcontracting and coll!>lementation 

So far developing countries in Asia and the Pacific ~egion have given 

most attention to the production of components and complete equipment. 

These products are now becomi~ less and leas eligible for production in 

small enterprises because of changes in production technologies leading to 

different economies of scale, product development cost or cost of marketing of 

the products. Several countries have consequently promoted the specialization 
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of small industry in high technology parts production, e.g. co~uter disk 

drives production. Small enterprises in the Republic of Korea and Si~apore 

have taken up such production for supply to lar~e industT"ies. 

As is illustrated by recent develapment in industrialized countries, the 

~rowing production integration of electronic products leads to a gradual 

reduction in the sc.:>pe for "traditional" subcontracting. Compleaentation 

seems to become more and more i~ortant for small-scale industry and its 

linka~e to large-scale enterprises. Co..,lementation products are, for 

exa;nple, computer peripheral equipment, industrial process control equipment, 

electronic control devices for the automotive industry and electric motor 

control devices. There are charutes in product structure in subcontracting and 

complementation9 elJltineering work is placed in the foreground and all product 

development and construction efforts are achieved through enterprise 

specialization. Even thol.Jlth the enterprises are highly specialized they 

assi~n great i~ortance to product and customer diversification so as to limit 

deo end enc ies. 

The shift of small industries into specialization in high technology 

areas can on the other hand not be seen as a long-term 'security' for business 

success. Continuous adaptation to new developments is a fundamental 

requirement for the enterprises in this field. Indeed, technol~ical change 

has to be seen both as a potential motor as well as an obatac le to 

subcontracting and complementation. Thia can best be illustrated by the 

instrumentation and control equipment subsector. While many control processes 

traditionally were baaed on electro-mechanic systems which allowed 

decentralized production in specialized small enterprises, th~ chance to 

electronic control devices reduced the subcontracting potential considerably 

as production became based on integrated processes. The same development can 

be observed in the telecoamunication subsector. 

Other fields with growilJlt potential for subcontractinc and 

co~lementation are the application of electronics and service functions. 

Experience in industrialized countries shows their importance of this type of 

business for the develapment of small industry. These areas have, however, 

not yr.t received the attention by policy makers and industrial promotion 

agencies in the developing countries in Asia and the Pacific r .. ion they 

deserve. 
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The application area includes systems encineerinst. process control 

enstineerinst. computer aided desistn and computer aided manufacturillit 

(CAD/CAM-systems) and computer software ceneration. The typical entrepreneurs 

enterinit into these areas in industrialized countries are youllit. histhly 

educated professionals with three to ten years relevant eXperience mostly in 

lan:er companies. In their professional experience they usually have 

specialized in an an:a of technole>RY which later will be the base for their 

enterpreneurial activity. 

A ~rowillit number of S1Dall industries in industrialized countries take up 

specialized service functions, such as .~achinery and equipment servicin~ and 

maintenance, engineering services and software adjustments and education and 

training prostraames. Partly, these activities are carried out under contracts 

with equipment suppliers Ce.st. recionally limited service contracts) or under 

contractual arraR1tements with the user of equipment. In both cases the 

enterprise will have to obtain the confidence of the contract partner thro~h 

high quality of lil\>rlcmanahip and prompt performance. The typical entrepreneur 

entering these areas has similar characteristics. 

4.3 Governnent purchasing as policy instrument to foster subcontracting and 

complement at ion 

Several countries have introduced schemes to assure that small industries 

participate in purchases of the public sector. In the Republic of Korea, for 

ex amp le, the KFSB can cone lude c!e 1 ivery contracts with public or private 

a~encies and subcontract the promotion of the products to its member companies. 

Ram K. Vepa describes the Government purchasinst policy in the USA as 

follows~·!/ 

The USA has paid particular attention to the share of the amall 
business Sector in the Goveri.ent prograimae. In fact the Small Business 
Act (1953) under which the assistance to .. all business was undertaken, 
lists as an important function of th~ a~ency - Small Business 
Administration (SBA) - "to ensure that a fair portion of the total 
purchase and contracts for property and services for the ~overnaent be 
placed with small business enterprises". The code of federal reculat ion 
stipulates that "small busineH concerns shall be afforded an equitable 

!/ Vepa, Ram. K., op.cit. (report No.38). 
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opportunity to compete for prime contracts and subcontracts"; but the SBA 
has no specific authority to insist that federal government departments 
and a~encies do purchase their require~ents from small business. Even 
so, the pr0portion of procurements of the federal itovernment from small 
business had gone up to 35 per cent which is certainly an impressive 
figure. 

This is achieved thro~h a large number of procurement centres with 
representatives of the SBA assigned to civilian and defence departments 
throughout the country. The departments are chosen from the view point 
of their iu.,ortance to small business. The basic function of the 
representative is to see in what manner anall business can participate in 
the procurement prograame of the goverrment agencies. The prograame is 
done in three ways: (i) to separate the general services from the overall 
contract; (ii} to break up a large purchasing progranme units into 
simpler components, many of whom will fall within the capacity of small 
business; and (iii) to break a large volume order into small lots that 
can be executed by small units. 

The SBA also provides the certificate of competency to testify to 
the capacity of small finns to be able to execute a government contract. 
The SBA personne 1 visit the company 1 make an on-the-spot assessment and 
issue the competency certificate. Contracts are awarded on the basis of 
such certificates or on the basis of information provided by SBA even 
without a formal certificate. 

In 1971, Conitress passed a law (PL-87-305) which required that in 
all contracts over US ~500,000 it is mandatory on the part of a 'prime' 
contractor to designate a small business liaison officer, offer small 
business an opportunity for subcontracting, and maintain detailed records 
for all subcontracts over US $10,000. A voluntary subcontracting 
programme for private finns is also encouraged. Thus the SBA encourages 
the increasirut participation of small business - both as prime 
contractors and as subcontractors; the figure of such participation has 
varied between 35 and 45 per cent - and in absolute terms, amounts to a 
considerable business since the total procurement by federal agencies is 
of the order of US $50 billion. 

4.4 Key elements of a promotional policy 

On the basis of observations of past and current trends and policies 

relating to the electronics industry in general and to the linkages betffeen 

this sector and the broad engineering industry sector in particular, some 

basic policy requirements can be singled out. 

A first requirement concerns human resources development. H~~h grade 

technical education on a relatively broad scale is a basic precondition for 

taking up production of advanced technol~y equipment or for software 

generation and e~ineering services. For establishing and operating 
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a large-scale electronics industry requirements for human skills will be 

high. Additional professionals will then be needed in research, education and 

trainin~ and for the creation of small industries. 

The Republic of Korea has been successfully pursuing educational policies 

towards this end. For the production of electronic coq,onents the country has 

to its disposal a relatively great number of Korean students and young 

professionals. While the country was eXpanding its educational capacities at 

home, it used simultaneously the possibility of having students trained in 

universities and research centres abroad. 

Scientific and technol~ical capacity a second fundamental asset for 

fostering electronics industries. 

Research and develapment expenditure in most developing countries in Asia 

and the Pacific region as percentage of gross domestic product is still very 

low. Whereas Thailand in 1980 had a share of 0.24 per cent the figures for 

USA and Japan were 3.1 per cent and 1.5 per cent respectively. The research 

facilities existing in the ESCAP r£gion are mostly insufficiently equipped to 

fulfill present requirements. An exception is probably India which has a 

great number of well staffed research centres. However, in spite of this basic 

availability of research institutes India could not keep pace with 

international development in the electronics sector. This shows the 

complexity inherent in such a technol~ically dynamic sector. 

It can be concluded that research and development activities in the 

developing countries in Asia and the Pacific region need to be closely related 

to the specific develapment potential of their electronics industry. 

Therefore, it seems appropriate to pay major attention to basic research and 

component development, like integrated circuits at the present stage of 

technolOltY• Focusing research and development activities on application areas 

will be directly beneficial to increasing the product scope or service 

functions which could be taken up by small-scale industry. 

A third requirment is the access to technology. Continuous technological 

innovation in enterprises requires access to up-to-date information and 

technol~y. Experience shows that lack of such access ii a major constraint 
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to small-scale industry development. Specific programmes and institutional 

measures are therefore needed. Research institutes, small industry promotion 

a~encies and self-help organizations and specialized libraries are indicative 

institutions to build up a technology data bank and to link up with similar 

international institutions. Here again, special attention should be paid to 

application areas and service functions. 

A fourth key requirement is the prevalence of standan izat ion and quality 

control. Appropriate policies would need to be conceived to this end. Also, 

the active role of an industrial association in furthering standardization of 

products and increasing quality control can be successful. This can, for 

example, be demonstrated in the case of Si~apore where companies submit to 

quality standards of electronics products established by their association. 

Fifth, technical and financial assistance should be an important part of 

any policy package. The small industry sector requires special technical, 

economic a:td financial assistance. For beillP, able to conceive and render 

assistance to the electronics industry it is essential that the promotion and 

lending a2encies have a good understanding of the relevant technologies. 

Development banks would need to be ready to enter into venture capital 

financing. The Republic of Korea is presently starting such activities and 

these experiences may be of general interest to other developing countries in 

Asia and the Pacific region. 

A sixth important measure is Government purchasing. Experiences gained 

in ind,Jstrialized countries !lnd some Asian developing countries in fostering 

subcontracting through Government purchasing policies show that such policies 

could be beneficiarily applied in the develaping countries in Asia and the 

Pacific region. Government policies should include the possibility to grant 

special contracts to newly created high technology small industries to 

increase their business volume in the difficult start-up phase. The 

Directorate General of Small Industry in Indonesia has gained some promising 

experiences with such activities. 

Seventh, the fostering of subcontracting and complementation linkages 

will require special supporting policy measures as experience in 

industrialized and some Asian developing countries shows.- Among those 

measures shou~d be 
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- fi&eal incentives (instead of tax barriers) for subcontractirut and 
coq,lementation business; 

- incentives to large industry to subcontract (tax incentives, 
deductability of subcontracting planning and technical assistance cost, 
financing schemes for subcontracting and complementation business etc.); 

- investment incentives; 

- establishment of a legal framewo1·k for subcontracting and 
coq>lementation; 

- industrial land and building facilities; 

- trai~ing courses; 

- market studies and business potentia: surveys; 

- eXport potential ana ly:;es and export promotion. 

The enlargement of policy measures to foster inter-industrial linka~es 

will consequently lead to a more diversified industrial production structure. 

Each country will have to assess its own achievements in this respect and 

review its progranmes and institutional framework. Once these foundations are 

laid the subsequent promotion of small industry in high technology areas 

inherent to the electronics sector will contribute to achieve the objectives 

of modernizi~ and restructuring industry. 

Eighth, the promotio~ of associations and self-help organizations would 

be an iq,ortant measures. Support to the creation ar.d operation of such 

industry sector associations and self-help organizations is therefore 

recommended. Such institutions may be independent and supported by industry 

and/or by Government. Besides industry-oriented objectives they might also 

take up functions of interest as representatives of small industry or specific 

sectors via-l-vis policy making and other economic agents. Exaq>les of their 

active contributions to strengthen the position of small industry can be taken 

from various industrialized countries and, amoag the Asian developing 

countries, from the Republic of Korea. 
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5. SUMMARY AND CONCLUSIOOS 

The present study undertaken in the framework of UNIDO' s research 

pro~rallll'ie in the field of small-scale industry develapment, is ba$ed on 

analyses of available documents and data and some limited field work in a few 

Asian developing countries. The investi~ations show that a great variety 

exists of small-scale industries. Small-scale industries of the enginee=i~ 

(and hence electronics industry) sector in developing countries range between 

the 'traditional' and the 'modern' enterprise. The traditional 

labour-intensive Con workers' level) enterprise is manufacturing relatively 

low priced products of low technolo~ical complexity and low quality standard. 

The modern, more physical and human capital-intensive aud less 

labour-intensive technol~ically advanced and flexibily operati~ enterprise 

is manufacturing products of high quality standards. 

In industrial countries small-scale engineering and electronic~ 

industries mainly aperate on subcontractin~ or complementation schemes 

generally for several industrial customers. The purchasing companies, on the 

other side, have normally several supply sources for the same product. Both 

~ides try to .avoid monopoly situations and give great emphasis to 

diversi(ication. In developing countries inter-industrial linkages of 

small-scale industry are less pronounced, and many small-scale enterprises are 

engaged in the production of consumer end products sold on the market. The 

production often consists of assembly operations, and the quality of these 

electronic conslm!er products is in aver~e relatively poor. 

Inter-industrial linkages in the electronics field can be divided into 

three catories: 

- subcontracting of parts or spares - assemblies which will be 
incorporated into an end product by the purchasin~ company; 

- complementation of production; 

- maintenance and service functions. 

The potential for indu8trial linkages is a direct consequence of cost 

awareness and consequential division of labour in an economy. The major 

conditions on the macroeconomic level are the existence of g'lod 
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infrastructural facilities (transport and coamunications) 1 promotion and 

support measures by public authorities, appropriate customs tax and industrial 

policies, access to technol~ical innovation and human resources develapment 

schemes to bring out highly educated professionals. On the microeconomic 

level, the major conditions are specialization of production, support of 

formation of new companies and increased research and development efforts. 

In the deve l0ping countries of J.aia and the Pacific region there are 

approximately ten economies where domestic inter-industrial linkages between 

small-scale electronics and lante scale engineering industries are of 

significant importance. lhese economies are China, Hong Kong, India, 

Indonesia, Republic of Korea, Malaysia, Pakistan, Philippines, Singapore and 

Thailand. An overview on the electronics industry in selected developing 

countries in the region shows that this sector is at an early stage of 

development in other r.ountries such as Bangladesh and Sri Lanka. India has, 

among the countries considered, the most coq,lete scope of production of 

electronic products due to its self-reliance policy; yet it has not been able 

to keep up the international pace of technol~ical development. The country's 

small-scale ele".'.tronics industry has a production share of approximately one 

third of total output in the sector and is mainly enga~ed in consumer 

electronics, control instrumentation and industrial electronics equipment and 

in computers and office equipment. In Pakistan, small-scale electronics 

industry is mainly engaged in the production of radios. It is estimated that 

in Indonesia more than 5000 small-scale enterprises are active in the 

manufacture and assembly of electrical and electronic products, a great number 

of them as subcontractors to large and medium sized companies. Malaysia and 

Thailand have, compared to their limited domestic production of electronic 

products (assembly aperations are predominant there), a relatively strong 

offshore manufacturing electronics industry. The same holds for the Republic 

of Korea and Sin~apore; yet their domestic electronics industries, and also 

their Sl!lall-scale electronics industries are b;• far more develo~ed them those 

in Malaysian and Thailand. Republic of Korea and Singapore are the countries 

where great emphasis has since some time been given by policy makers to 

develop modern, high technol~y small-scale electronics industry and foster 

their linkages to large and medium, national or international, engineering 

products manufacturers. 
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Several countries have developed schemes for promotion of linkages of 

small-scale to large-scale industry which are also appli.~d in the electronics 

field. Examples of these schemes are 

- "the foster-father" system in Indonesia which re lies on the guidi~ and 
supporting role of the large coq,any which also gives technical 
assistance to the saaall-scale subcontractor; yet the system is somewhat 
negatively affected by various external factors; 

- the system of ancillary industries in India which includes a purchasi~ 
guarantee of the large industry and which. however. seems to have a 
stifflimt effect on product develapment and marketi~ efforts of the 
small-scale enterprise. It is also reported that product quality is 
generally poor and needs extensive control. Furthermore. technological 
innovation may not be sufficiently enhanced by the ancillarization 
scheme; 

the systematization of inter-industrial co-operation in the Republic of 
Korea which institutionalizes inter-industrial linkages and has led to 
a strong growth in four years (from 1979 to 1983) in the area of 
electronics subcontracting; 

product reservation schemes which reserve certain products for 
manufacturing by small-scale electronics industry have been introduced 
by Ind ia 1 Indonesia and the Republic of Korea; 

- special attention to the electronics sector by institutions for the 
promotion of small-scale industry. In the Republic of Korea. where 
traditionally large-scale industry has been in the foreground of 
promotional activities. major attention is given since several years to 
the promotion of small industry. The major topic for these efforts is 
technological advancement. Hence, preference is given to the promotion 
of high technology small-scale enterprises. An institution of major 
importance for the promotion of small-scale electronics industry is the 
Korea Federation of Small &usiness which is characterized by an active 
participation of the small entrepreneurs. It is a co-operative 
federation where small enterprises are indirectly members through 
regional or sectoral associations or co-operatives of which five are 
related to the electrical and electronics field. This institution. 
among others, elaborates policy recommendations, conducts surveys on 
the status of small industry. promotes subcontracting linkages, gives 
business assistance, and promotes foreign trade of its members. 

Significant inadequacies and constraints affect the small-scale 

electronics industry in some of the observed developing countries. 

The various problems of the small-11Cale industry in the electronics field 

and the variances in promotional efforts illustrate the Rreat differences 

among the developing countries in Asia and the Pacific region. In most 

countries additional policy measures to promote high technology small-scale 
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electronics industry will be required. The prime objective of these measures 

should not be to protect or to maybe over-protect the small electronics 

industry but to strengthen that sector's own resources and capaciti to grow 

into new technol~ical areas. 

As far as product scope for small-scale industrial production is 

concerned, it can be assumed that the production of electronic components 

will, due to changing economies of scale, gradually shift from small- to 

large-scale producers. Continuous integration of production will also affect 

the existing parts production in many areas, e.~. in telec01D1Dunications the 

technol~ical chanste from electro-mechanic to digital exchanges or in 

industrial process control system from electro-mechanic to electronic control 

devices. These technol~ical changes negatively affect the 'traditional' 

subcontractinst in the electronics field. On the other hand complementation 

seems to become more and more important both in the area of products, e.g. 

computer peripheral equipment. and in service functions, e.g. maintenance of 

equi1>111ent, application of computerized systems, process engineering and 

software generation. 

Governments can play an important role in the promotion of 

inter-industrial linkages through their purchasing policy. The purchasing 

conditions can be modified in such a way that preference is given to offers 

with a high subcontracting content. Besides this measure, research and 

develapment contracts for products development and systems application should 

be used as a tool to promote inventiveness and creativity among the domestic 

small-scale electronics industry. These activities should be combined with 

increased efforts in human resources development through universities and 

special training and research institutes. 

The small-scale electronics industry itself will require an extensive 

amount of technical and financial assistance. access to technological 

innovation, standardization and quality control and promotion of associations 

and self-help organizations. These measures should be supported by special 

policy measures such as fiscal incentives for subcontracting and 

complementation business, investment incentives and establishment of a legal 

framework for subcontracting and complementation. 



54 

Annex ( I ) 

COP!FAP: ~°" OF SHALL. l!'i[lUSTRY DEFIN IT 1:)115 l!I SEUCTEC ES CAP DEVELOP ING EC!N:OH! ES 

C•l•&orl•• 

laaale<Jeet.! 1 

ta> Coll•&• ladu.etrr 
1111 s.an laduotrr 

l•dl•~' 
Cal rl•r Hit• d -u 

acal• l•du•lrJ 
1111 S..11 laduotrr 
(c) &ltcillarr ••l•r­

prlou 

.. ,.il' 
I• I Cott•&• laduotrr 
1111 -11 laduotrr 

Sir Lanta!' 
Cal laall aad .. dl­

laduotrr 

hdOIHh ll 
I• I Cott•&• laduolrr 
1111 -11 laduotrr 
lcl S..11 laduotrr ho 

per d11rH of •la. 
of ladu1lrr-n11a1 
ll/l/197tl 

l!lllW!' 
lal Coll•&• laduotrr 
1111 -11-ocal• 

laduotrr 

Pl!lllPPIHa 
Col Cotto&• ladutlrr 
1111 -11 ladutlrJ 

Ih!.ll.lll 
I al Cotto&• laduatrr 

1111 ... 11 ledutlrJ 

Iopa Iona 
111 -11 ladullrJ 

hi .. 1.i, f-llr ••• oalr 
r- lired laHu.r 

Cal l-1 -lOJHI 
01 5-lt -lOJ .. I 

IavHt.eat 

(Ill •P to JO latllo lanot­
... t la .. clll••rr ... ..... _.t 

hl ap to 1 latllo 
1111 •P to 10 latllo la 

.. clll••rr aad ... 1-~t 
(cl •P to 15 latllo !a 

.. clll••rr ••• ... 1-•t 

Cal •P lo 0.5 la noral aad 
la. O.I •llllon l• 
•rb&D areaa 

1111 flaed l••••~•t •P 
to I•. 1 •Ulloa 

Cal leu lllaa 11. 1 •lllloa 
la .. clllHrJ aad ..... _.t 

Cal •P to 10 per c••l of 
raw .. te:-lal ca• be 
1-rled orl&I• 

1111 lite 1.1. r•t 
eoceplloHllJ •P :o 
10 per CHl 

Cal allHted la t-• 
aad vlllaa•• wltll 
1 ... t ... 50,000 
lallallltuu 

lcl Hl•&•d la 111 .. au­
factare of pert•, 
... -u ... 11) 
readerlaa of 
a•n-lce1, Cl) 
depeadlaa •r so per 
c••t or more o• otAer 
••Ito ••I•& tllelr 
prodaclO/HnlcH Ill 
aot llelaa oabolcliarr 
of olllar aalt 

lcl •P to Ip. JO •lllloa Ccl -.ci •r ladoaHiao 
aad lnaot.eal per clll&Ho 
-loJH Hl eoceedla& 
Ip. 625,000 

hi lHI Oaa 10 -lOJHI 1111 ap lo • 150,000 
01 10-at -lOJHI 

hi lHI lllH 4 -plOJIH 
01 5-tt -lOJHI 

1ao official derlallloal 
OSOi 
hi lHI l .. a 10 -plofaH 
"" 10-lt _1 .. , ... 

ao official daflallloa 
cu•l••rJ 
hi ap lo It -lOJHI 

Cal la11 t .. • r 150,000 
1111 r 150.000 up lo 

r 1,5 •lllloa 

cal "' lo us •50,000 

lol •P lo 500 •lllloa ... 
lll.ll!· 11 1.T 1119, fll• dnolo-•t of a .. 11 Hd .. di• acal• ladualrlH &114 llla pollcl11 r1l1th11 to t•• la O• d .. olopl•& llCU countrlo• Cdraft report I. 

z1 .ualttaaco lo t•• ••Hlo-•t of -11 laduolrr le ladoHala, UIJJDOlllllDP project lo. 
DrlJHl1•1011, report lo. J, .:i.1r 1'11. 

Ji f. hlto, '°""-"' pollcltt and lllalr l•pl-ntollDD .. .,uro• for lllo ••Yolo-at of •••11 
lndJtlri•• In four AS!All coun1rl11, pr•ll•i•err worUna P•P••· lan1kot, Au&u•t ltl1 



- 55 -

Annex II ( l) 

BIBLIOGRAPHY 

UNIOO, Optimum scale production in developing countries: A preliminary review 
of prospects and potentialities in industrial sectors, Sectoral Studies 
Series No.12, UNIOO/IS.471, Vienna, 12 June 1984. 

Kapetz, Herman, Guidelines for software production in developinR countries, 
UNIDO/IS.440, Vienna, 10 February 1984. 

UNIDO, An analysis of recent developments in the semiconductor industries, 
UNIDO/IS.285, 17 December 1981. 

UNIDO, The impact of electronics on the international economic settinst - the 
case of computer-aided-desiRn, UNIOO/IS.297, Vienna, 19 March 1982. 

Electronic industries association, electronic market data book, Washington 
1983. 

Narasimhan, R., Guidelines for software development in developinR countries, 
UNIDO/IS.439, Vienna, 10 February 1984. 

United Nations, Small industry bulletin for Asia and the Pacific, No. 18, New 
York, 1982. 

Haq, M.T., The development of small and medium scale industries and the 
policies relating to them in the developing ESCAP countries, with special 
reference to some South-Asian and ASEAN countries, Report No. HTH-84.l, 
ESCAP/BanRkok, UNIOO/Vienna, March 1984. 

Saito, Y., Government policies and their implementation measures for the 
development of small industries in four ASEAN countries - Special 
iq,lication to Thailand, preliminary working paper, Bangkok 1983. 

ESCAP, Regional study of the electronics industry, Report prepared by M. 
Sardar Hussain, B.N. Yugandhar, Chatri Sripaipon, Bangkok, AURust 1981. 

ESCAP/RCTr, Consultative meeting on electronics, Islamabad, 4-7 AuRust ·1980. 

ESCAP/RCTr, Proceedings of the seminar on development of electronics industry 
in Thailand and in ESCAP countries, Bangkok, 16-18 November 1981. 

ESCAP/RCTr, Report of the seminar on subcontracting and complementation in the 
electronics industry in developing countries of ESCAP region, New Delhi, 
2-9 February 1983. 

Naya, Seiji, Small-scale industries in Asian economic development; Problems 
and prospects, Asian Development Bank, February 1984. 

Hiemenz, u., Growth and efficiency of •all and medium industries in ASE.AN 
countries, Asian development review, Asian Develapment Bank, Manila. 

Egon, Thomas, P., The case of semiconductors, Pergamon Preas Inc., 1982. 

I II 



- 56 -

Annex II (2) 

Lim, Linda, Y.C., and Pang Eng FonR, Vertical linkages and nultinational 
enterprises in developiOR countries, World Development, Vol. 10, No.7, 
pp.585-595, Pe~811lon Press Ltd., 1982. 

Jacobsson, Steffan and Jon Sigurdson (ads), Technological trends and 
challenges in electronics, Research Policy Institute, Lund, Sweden, 1983. 

Private development corporation of the Philippines, The semiconductor assembly 
insuarey, Industry di.Rest, Vol.VI, No.6, November-December 1982. 

Pang Eng Fong and Linda Lim, The electronics industry in Singapore: Structure, 
technology and linkages, ERC research monograph series No.7, Chapmen 
enterprises. 

Economic Develapment Board, Singapore, Major supporting industries in 
Singapore, 1983. 

Electronic Industries Association of Korea, Korea Computer Guide Book, 
1984/85, Seoul. 

Electronic Industries Association of Korea, Directory Electrical and 
Electronics Manufacturers in Korea, 1984/85, Seoul. 

Electronic Industries Association of Korea, Korea Electronic Catalog 1985, 
Seoul. 

Electronic Industries Association of Korea, Electronic Industry Korea 1984, 
Seoul. 

Korea Federation of Small Business, Korea Traders' Directory of Small 
Business, Seoul. 

Korea Federation of Small Business, Facts, Policy, Activities, Seoul. 

Korea Federation of Small Business, Korean Small Business Status, Seoul, 
January 1984. 

Korea Federation of Small Business, Status of the Korean Small Business, 
Seoul, 1983. 

Small and Medium Industry Production Corportion, Major Statistics of Small and 
Medium Industries, Seoul, 1984. 

The Ministry of Commerce and Industry, Long-tena Promotion Plan for Small and 
Medium Industries, 1982-1991, Seoul. 

The Ministry of Trade and Industry, Government's Small and Medium Industry 
Promotion Policies, 1984, Seoul. 

Kim, Linsu, Storages of Develapment of Industrial TechnoloRY in a DevelopiOR 
Country• A Model, Research Policy 9(1980), 254-271, North Holland. 

• 



- 57 -

Annex II (3) 

Dahlmann, Reflections on Korea's Acquisition of Technol<>Rical Capacity, The 
World Bank, Washington, April 1984. 

Ensor, Paul, Wave of the Future, For Eastern Economic Review, 31 Hay 1984. 

Economic Intelligence Service, Electronic Industry in India, c~ntre for 
Monitoring Indian Economy, February 1983. 

Morehouse, Ward and Ravi Chopra, Chicken and Egg: Electronics and Social 
Change in India, Research Policy Studies, Lund, 1983. 

Mody, Ashoka, Policy Processes and their Impact on Industrial and 
Technological Develapment - A Case Study of Keltron, Centre for Development 
Studies, Working Paper No.171, Kerala, India. 

Rao, V. Rama, Ancillary Develapment in Electronics Corporation of India Ltd., 
paper presented at International Seminar on Ancillary ~evelopment, 26-27 
March 1984, Bombay, India. 

Ravilcumar, B.H., Technology Transfer BEL's Experiences, paper presented at 
International Seminar on Ancillary Develapment, 26-27 March 1984, Bombay, 
India. 

Patel, S.R., Key Success Factors, Constraints in Ancillaries Development and 
Role of Goveronent and Financial Institutions etc., paper presented at 
International Seminar on Ancillary Development, 26-27 March 1984, Bombay, 
India. 

Vir, Yashao, "Subcontracting in electronic industry" - BEL' s E:xpriances, paper 
presented at International Seminar on Ancillary Development, 26-27 March 
1984, Bombay, India •• 

UNIDO, Prospects fur industrial devel0pment and for a capital goods industry 
in Indonesia, UNIDO/IS.479, Vienna, 20 July 1984. 

K.C. Cheong and K.C. Lim, Implications of the transfer of technology and 
primary ancillary linkages; A case study of the electronics and electrical 
industries in Malaysia, Faculty of Economics, Universiti Kabangsaan 
Malaysia, Bangi, Selangor. 

Lembaga Electrote Knika Nasional, Laporan Studi Kerangha Dasar Pengenbangan 
Industri Kecil Barang Barang Komponen Alat Alat Listrik dan Elektronika, 
Jakarta, 1981. 

UNIDO/UNDP, Assi1tance to the development of 1mall industry in Indonesia, 
Departemen Perindu1trian, Directorate General lndustri Kecil, Ja~arta, 
Project DP/ INS/78/0 78. 

- Report No.3; an Interim Report on the development of small industry in 
Indone•i•, by Dr. Ram K. Vepa, July 1982. 



- 58 -

Annex II (3) 

Report No.8: The "Foster-father" pro~ra11111e in Indonesia: A study, by 
Dr. Ram K. Vepa, January 1983. 

- Report No.9: Plan for development of model entrepreneurial activities 
in specific new products and technolgoies - Second phase of UNIDO 
field activity in West Java, by P.K. Sandell. 

- Report No.38: Product reservation scheme in Indonesia, by Dr. Ram K. 
Vepa, December 1983. 

Report No.62: Terminal Report, Draft version, October 1984. 

UNIDO, Assistance in the promotion of flows of technology and investment in 
the Thailand, Terminal Report, DP/ID/SER.B/414, Veinna, 10 August 1983. 

Akrasanee, Narongchai and Associates, Industrial restructuring in Thailand: 
The case of electronics and electrical industry, Industrial Management 
Company, Bangkok, June 1982. 

World Bank, Staff appraisal report on Third Small Enterprise Development 
Project in Indonesia, Washington, 1983. 

World Bank, Korea Electronics Technology Project, Washington, 1980. 




