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( i ) 

PREFACE 

The Covernmen~ of Indonesia requested CNIDO in 19b2 to undertake a study 

of the overall prospects for industrial development in Indonesia for the 

coming 10-15 years and to assess the scope for developing selected groups of 

capital goods industries based, inter alia, on demand proJ~ctions. The study 

would include a review of processing eauipment industry within the overall 

fra~ework of industrial development and provide a basis for subsequent 

detailed technical and economic studies. 

In October 1983, the Government requested further, within the framework cf 

the wider study, a report contai~ing tentative recommendations on the 

potentials for domestic production of equipment for the following industries; 

coconut and palm oil, rubber, sugar, cocoa, coffee and tea, textiles, wood and 

cement. 

'T'his preliminary draft report has been prepared by a team consisting of 

Torben M. Roepstorff (team leader), Atif Kubursi, Peter Manoranjan and ~arc 

Dreyer, following a field mission to Indonesia in October-November 1983. H.W. 

Arndt contributed some of the analyses and was responsible for much of the 

final drafting. The Netherlands Economic Institute was consulted on selected 

issues. K.H. Pl~tzer constributed much of the material for Parts V and VI. 

Raman Suri provided research assistance. A final draft is to be presented 

after discussion with the Government cf Indonesia. 
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(ii) 

The UNIDO INDONESIA INDUSTRY SECTOR STUDY comprises the following six part5; 

Parl I 

Part II 

Part III 

Part IV 

Part V 

Part VI 

Main Report 

Industrial Development in Indonesia -
Past Trends and Future Prospects 

Survey of Capital Goods and Engiueering Industries 

Long-Term Projections of Demand for Capital 
Goods in Indonesia 

Potential for Development of a Selective Capital 
Goods Industry 

Capital Goods Production in Developing Countries; 
International Experience 

THIS 90CUMENT CONTAINS PART I. 
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Part I. Main Report 

Chapter I. Industrial Development in Indonesia: 

Past Trends and Future Prospects 

1.1 Recent Economic Development in Indonesia 

The decade and a half since 1968 have been a period of rapid and sustained 

economic development in Indonesia such as few would have thought likely or 

possible in the 1950s or early 1960s. Following the change of regime in 1966, 

the country's tremendous economic problems were energetically tackled. 

Beginning with measures of stabilisation and rehabilitation, economic policy 

makers from 1969 on aimed at resumptio~ of long-term economic development. 

Tile first Five Year Plan (1969-74) gave top priority to agriculture and 

especially rice production. The following two Plans shifted the emphasis 

towards broader economic, industrial and social development. 

Indonesia was fortunate in ~wo respects. First, the policy emphasis on 

rice production coincided with the "green revolution" in rice, the development 

of high-yielding and fast-maturing varieties. Taking advantage of th is 

opportunity, ~wide-ranging programme of "rice intensification", including 

fertiliser, irrigation, pesticides, rural credit and extension, contributed to 

an annual rate of growth of rice production averaging 5 per cent over 13 years 

(1968-81). This not only raised living standards directly but also 

contributed to general economic development by widening the market for 

manufactures and services and generating employment opportunities. 

Secondly, the two OPEC oil price increases of 1973-74 and 1979-80 for a 

decade freed Indonesia from the balance of payments difficulties which had 

constrained her economic development during the 1950s and 1960s. Very large 

oil earnings, in forelgn exchange and (in the form of oil company tax) 

government revenue, suddenly became available to finance economic and social 

development projects, both directly and by enhancing Indonesia's international 

credit standing. Tile two oil booms were not an unalloyed blessing. They led 
' ' 

to some impruden~ developments, of which the Pertamina crisis of 1975 was the 
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most conspicuous example, and by raising the real effective exchange rate put 

severe pressure on the country's non-oil traded goods industries. While 

manufacturing industries prcd~cing for the domestic market derived some 

compensating benefit from rising domestic demand and from tariff and other 

protection, non-oil exporters, both of cash crops and manufactures, bore the 

brunt. The two devaluations of the rupiah, in November 1978 and March 1983, 

were partially intended to give relief to these industries. 

The overall performance of the Indonesian economy during the 1970s is 

illustrated by Table I.l. Tite average GDP growth rate of 8 per cent compared 

well even with the other fast-growing countries of east Asia. The inflation 

rate fluctuated with the two oil booms but was kept within tolerable bounds by 

prudent macroeconomic policies. The rise in the investment ratio from 9 to 21 

per cent, and of the tax r~tio from 8 to 24 per cent, during the period 

1968-81, serves to indicate the notable economic development that has taken 

place. But much of this development, especially of the rapidly growing modern 

manufacturing sector, has been relatively capital intensive. It has therefore 

contributed relatively little to the enormous task of providing productive 

employment for a largely underemployed work force growing by 2 million new 

entrants a year. 

In the past two years, adverse trends in the world economy - the 

prolonged recession in the OECD countries and the turnaround in the world oil 

market - have seriously worsened Indonesia's short and medium term economic 

prospects. For some tim~, there had been concern about Indonesia's capacity 

to maintain the volume of oil exports because of rapid growth of domestic 

demand for oil products at subsidised prices. The decline in the real price 

of crude oil in world markets which began in 1981 has greatly aggravated the 

problem. A balar.ce of payments surplus of US $ 2 billion in 1980-81 turned 

into a deficit of nearly US $ 3 billion in 1981-82 and nearly US $ 7 billion 

in 1982-83, and there was a sharp fall in oil tax revenue. 

The government has taken prompt action to deal with the immediate 

crisis. Public sector wages and salaries have been frozen, public investment 

projects drastically pruned, oil and food price subsidies cut, the rupiah 

devalued (thus offsetting the fall in oil tax revenue and giving price 

incentives to non-oil export industries), the banking system partially 

deregulated and a tax ~eform prepared ro stimulate domestic, resource 
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Tab le I. l Indicators of economic Eerformance, Indonesia, 1968-81 
(Percentage) 

GDP Inflation 
Year Growth Rate Growth of Ouq~ut Investment Tax 

Rate Rice Food Agricul- Crude GDP GDP 
ture Oil Ratio Ratio 

1968 13.9 85 12.5 9.1 6.9 18.0 9 8 
1969 9.0 10 5.1 1.0 1.1 23.3 12 9 
1970 10.9 9 6.5 3.5 4.2 15 .1 14 10 
1971 6.5 2 4. 7 3.4 4.0 4.3 15 11 
1972 9.4 27 -3.6 1.1 2.1 21.3 19 13 
1973 6.8 27 10.6 7.0 3.7 23.8 18 lj 

1974 7.6 33 4. 7 6.9 3.7 2.8 17 16 
1975 5.0 20 -0.6 0.9 0.0 -5.0 20 18 
1976 6.9 14 3.9 3.5 4.7 15. 3 21 19 
1977 8.8 11 0.1 -1.2 1.6 11. 7 20 19 
1978 6.8 8 10 .1 9.6 7.2 -2.9 21 19 
1979 5.3 20 2.3 4.0 3.8 -2.6 21 21 
1980 9.6 16 12.8 8.6 5.2 -1. l 22 24 
1981 7.6 7 10.4 8.1 3.5 1.6 21 24 
Annual 

Average 
1968/81 8.2 20.1 5.1 4.0 3.4 7.8 
Source~ Central Statistical Bureau. 

mobilisation. But Indonesia clearly faces leaner years. There is li~tle 

reason to believe that world oil prices will rise in real terms before the end 

of the 1980s, and while LNG exports will help fill the gap, exportable 

surpluses of oil will inevitably decline an~ may disappear by the end of the 

century. The fourth Five Year Plan, commencing on 1 April 1984, envisages 

annual growth rates of GDP and manufacturing of 5 per cent ~nd 9.5 per cent 

respectively, a good deal below those achieved during the 1970s; yet even 

these will strain available external and domestic resources. 

In order to keep external borrowing and debt within acceptable limits, it 

will be essential to promote non-oil exports and, where it can be achieved 

reasonable economically, further import substitution. At the same time, the 

pattern of economic development must give high priority to the generation of 

producti~e employment opportunities. For both these reasons, Indonesia's 

economic future depends crucially on an appropriate and efficient pattern of 

industrial development. The main burden of providing the jobs will inevitablJ 

fall on the service sector. But manufacturing can and must make a 

contribution. 
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1.2 The Industry Sector: Past Performance 

Although officially designated a "lower middle income" country, 

Indonesia remains industrially relatively underdeveloped. In 1980, the 

contribution of large and medium manufacturing to GDP was only 10.3 per 
1/ cent.- Among large developing countries, only Bangladesh and Nigeria had 

smaller manufacturing sectors. However, IndonEsia'q manufacturing sector grew 

rapidly during the 1970s from a small base (only 6.8 per cent of GDP in 

1970). In absolute terms of total value added, Indonesia now has a 

manufacturing sector of considerable size, exceeded among Asian developing 

countries only by the People's Republic of China, India, the Republic of Korea 

and the Philippines. 

The new industrial policies adopted by the Soeharto Government after 

1966 dramatically improved the climate for industrial growth, by liberalising 

foreign exchange and trade and by encouraging domestic and foreign private 

in~~stment, while the oil booms provided resources for massi?e public sector 

investment. As a result, manufacturing showed the highest rate of growth, 

next to construction, among the major sectors of the economy during the 1970s, 

a rate (12.3 per cent) exceeded only by few dPveloping countries (Table I.2). 

In the latter half of the decade, grcwth slowed down somewhat, as the oil boom 

reduced the international competitiveness of non-oil traded goods production 

and as the easy stage of import substitution was gradually coming to an end. 

The high rate of industrial growth during the 1970s greatly diversified 

the structure of the Indonesian manufact•1ring sector. Some of the larger 

traditional branches, food processing, textiles, beverages and tobacco, grew 

more slowly, while others grew from nothing or ve~y small beginnings, among 

them iron and steel, cement, rubber and engineering industries. Medium growth 

rates were recorded by industrial chemicals (chiefly urea), saw-milling, glass 

and paper products (Table I.3). Many of these fast growing industries were 

relatively capital intensive. This also applied to large projects in the 

petroleum sector, such as oil refir.eries and LNG plants, which are not 

included in these statistics. Divergent rates of growth among branches 

brought substantial changes in the composition of the manufacturing sector, 

y, U~less otherwise indicated, manufacturing refers to the modern organised 
' ' 

sector of large and med,ium-scale enterprise wit):i more than 20 employees. 
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Tabl~ I.2: Indonesia's average annual rate of growth of GDP and various sectors 
1960-1980 

(based on constant 1975 prices in US $) 

1960-65 1965-70 1970-75 1975-80 19~0-70 1970-80 1960-80 

Agriculture 1.1 2.8 3.5 4.3 2.0 3.9 2.9 
Mining and 

quarrying 1.8 i.1.3 9.5 5.0 6.4 7.3 6.9 
Ma nu fac tur ing 1.5 7.3 14.2 10.6 4.4 12.3 8.3 
Utilities 8.8 12.8 12.7 11.5 10 .8 12.l 11.5 
Construction -1.f 14.4 20.5 11.4 6 .1 15.9 10.9 
Services 2.8 5.3 9.8 9.6 4.0 9.7 6.8 

Gross domestic 
pro-iuct 1. 7 5.6 8.2 7.4 3.6 7.8 5.7 

Source~ UNIDO Data Base, in format ion supplied by the United Nat ions 
Statistical Office witt. estimates by the UNIDO secretariat. 

with a marked decline in the relative importance of food processing and 

textiles in favour of chemical, wood and metal working industries. One 

feature of this structural change was a substantial shift from single-use 

c~nsumer goods towards consumer durables, capital goods and intermediate 

products. 

A striking characteristic of Indonesia's industrial development so far 

has been its almost complet~ orientation to the domestic market. Despite 

efforts to encourage exports of labour-intensive manufactures which showeJ 

some results in 1978-79 and again in 1982-83 in increased exports of garments, 

electronic products and recently plywood, manufactured products (i.e. 

containing substantial value added by manufacturing) accounted in 1980 for 

only about 2 per cent of total Indonesian exports. Industrial gruwth has met 

expanding domestic demand and replaced imports. Import substitution has in 

the past decade considerably reduced the share of imports in the Indonesian 

~arket of urea and paper and has virtually eliminated imports of wheat flour, 

c~tton yarn and fabrics, caustic soda an<l insecticides. Indonesia is almost 

self-sufficiP.nt in most food products (sugar and temporarily still rice being 

the most important exceptions), in textiles and oil products. But she 

continues to rely on imports for most chemical and metallic intermediate 

products, including components for assembly, and for most producer capital 

goods. Domestic production of the latter is limited, though expanding. 
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Table I.3; Marufacturing value added by branch of industry ranked 
according to average anrual growth 1971-1960 

(based on values in 1975 US $ constant prices) 

Average annual 
ISIC growth rate 

3710 
35f.O 
3230 
3830 
3690 
3820 
3420 
3550 
3810 

3510 
3320 
3310 
3620 
3410 
3110 
3220 
3850 
3900 
3210 

3240 
3130 
3140 
3530 
3840 
3520 

- High growth -
Iron and steel 
Plastic product~ 
Leather products 
Machinery electri 
Other non-metallic mineral products 
Machinery, except electrical 
Printing and publishing 
Rubber products 
Fabricated metal products 

- Mediuw growth -
Industrial chemcials 
Furniture, except metal 
Wood p~oducts, except furniture 
Glass and products 
Paper and paper products 
Food products 
Wearing apparel, except footwear 
Professional dnd scientific equipment 
Other manufdctured products 
Textiles 

Footwear, ~xcept rubber or plastic 
Beverages 
Tobacco 
Petroleum refineries 
Transport equipment 
Other chemcial~ 

-Low growth -

Total manufacturing 

Percentage 

50.2 
33 .2!!./ 
31.5!!/ 
30.8 
28.7 
27 .6~./ 
24 .3~_/ 
22.8 
20.2 

18.9 
18.7!!./ 
17.6 
17.4 
16 .1 
14 .1 
12.6!/ 
12 .o!/ 
12.0!!./ 
11.8 

10. l 
9.7 
9.4 
8.0 
5.6 
3.2 

11.8 

Source; UNIDO Data Base, information supplied by the United Nations 
Statistical Office, with estimates by the UNIDO secretariat. 

!1 1971-i6. 

While value added in large and medium-scale manufacturing grew during the 

1970s at an average annual rate of over 12 pP.r cent, employment rose by only 7 

per cent a year, from 487,000 in 1970 to 963,000 in 1980. The difference 

reflects a significant growth 1n labour productivity, but it also indicates 

the failure of manufacturing growth to have ,much o~ a direct effect on 
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Indonesia's employment problem. Tiie increase in the number of jobs created 1n 

large and medium-scale manufacturing of 0.5 million during the decade 

represents only one-fifth of the average annual increase in Indonesia's labour 

force during the period. Indirectly, of course, through the stimulus it has 

given to transport and other service industries, industrial growth has 

undoubtedly generated additional employment opportunities. 

Growth of labour productivity has been very high in some of the very 

capital intensive branches of industry, such as cement, non-electrical 

machinery, fabricated metals and industrial chemicals, and was likely to be 

even higher in the large capital in~ensive developments planned in the late 

1970s, in petroleum refining, LNG trains, iron and steel, and non-ferrous 

metal smelting. The latter industries, as might be expected, also show the 

highest levels of labour productivity, while labour productivity remains 11ery 

low in the more labour intensive industries, such as textiles and garments, 

furniture, potteries and metal fabrication. 

The latest available statistics on the geographical distribution of 

Indonesian manufacturing, those from the 1974-75 Census of Industry, show that 

Java then accounted for 85 per cent of all medium and large-scale enterprises 

and 83 per cent of value added. Sumatra had another 12 per cent of value 

added, leaving only 5 per cent for all the rest of the country. Since then 

industrial development based on the oil, natural gas, timber and other natural 

resources of the outer islands may have shifted the distribution in terms of 

value added (though hardly of employment) somewhat in their favour. But it 

remains true that Java is much more industrialised than the other regions, 

primarily owing to better transport and other infrastructure, government and 

services, although concentration of industry in turn promotes '0ncentration of 

infrastructure investment and service industries. Government policies aim at 

promoting industrial development in the outer islands. Four major industrial 

growth region~ outside Java have been identified and industrial estates are 

being developed in some of them. 

Since the passing of the Foreign Investment Law of 1967, there has been a 

good deal of foreign investment in Indonesian manufacturing, with Japanese 

capital in the lead. Taking the large and medium-scale manufacturing sector 

as a whole, private domestic enterprises still dominate ownership, accounting 

(in 1974-75) for almost one-half of value added. ,aut they were heavily 
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concentrated in the traditional medium-sized industries. In the past decad~ 

the relative importance of stat€ enterprises, multinationals and joint 

ventures has increased considerably, especially in the large-scale heavy 

industry sector. 

Besides the large and medium-scale manufacturing sector with which this 

report is mainly concerned, there r~mains a huge and diffuse sector of 

small-scale and household or cottage industry. ~bile it acc0unts for little 

rr.ore than one-fifth of value added in manufacturing, it is overwhelmingly more 

important in terms of employment. According to the official statistics (which 

have many weaknesses), small-scale and household-ccttage industry accounted 

together for 87 per cent of total manufacturing employment in lq74-75 and for 

BO per cent in 1979 (the apparent decline being largely accounted for by 

change of statistical coverage, in particular exclusion of all but regular 

workers). A large proportion of workers in household industry are family 

workers working part-time and intermitt~ntly. 

The extreme heterogeneity of manufacturing industry in Indonesia - one can 

almost speak of dualism - poses a dilemma for policy makers. Employment and 

anti-poverty objectives suggest the allocation of considerable effort and 

resources to the household sector, while growth objectives are more likely to 

be served by concentrating on the larger firms in the modern sectors. Even in 

relation to production of capital goods, the small-scale and household-cottage 

sector is not entirely negligible. There is significant production of metal 

products, such as hand tools and small agricultural machines, as well as 

vehicle components and repair, which needs to be borne in mind in any policy 

consideration of the capital goods sector. 

1.3 The Industry Sector~ Prospects 

1.3.1 Demand for Manufactured Products. 

Demand for the products of Indonesia's manufacturing sector is determined 

by three factors. One is the size and composition of total domestic demand 

for manufactures. The second is the relative share of imports in the domestic 

market for manufactures. The third is the size and composition of 

manufactured exports. The second and third of these wil~. depend on the 

development of the comparative advantage enjoyed by Indonesian manufacturing 
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industries relative to their foreign competitors. The prospects for the 

Indonesian manufacturing sector over the next decade are conveniently examined 

by considering first the growth prospects for the manufacturing sector as a 

whole and then prospective changes in comparative advantage and in the 

composition of domestic demand for manufactures. 

The fourth Five-year Plan assumes annual rates of growth of GDP and 

manufacturing of 5 per cent and 9.5 per cent respectively. Two questions may 

be asked about the implications of such a growth rate fot the manufacturing 

sector. First, will such a rate of growth of GDP be sufficient to absorb the 

growth in Indonesia's labour force? Secondly, will domestic demand grow at a 

rate sufficient to absorb the output generated by the rate of growth of the 

manufacturing sector implied in such an overall growth rate? 

During the period 1971-80 manufacturing employment and output grew at an 

annual rate of 5.3 and 14.9 per cent, as compared with 3.0 and 8.1 per cent 

for the economy as a whole. These figures imply an employment elasticity with 

respect to output growth of 0.36 for manufacturing and 0.37 for the whole 

economy. During the 1980s the labour force, assuming an unchanged 

participation rate, is expected to grow at an annual rate ~f 2.6 per cent. A 

5 per cent rate of growth of GDP, with an unchanged employment elasticity 

of0.37, would yield an increase in employment at an annual rate of only 1.9 

per cent. To meet the minimum target growth rate of employment of 2.6 would 

require either a growth rate of GDP of 7 per cent or an increase in the 

employment elasticity to 0.52 per cent. Some increase might result in any 

case from a decline in the relative importance of the oil sector. The 

elasticity could be further raised by policies to encourage labour-intensive 

manufacturing, including small-scale industry. 

Experience of other developing cou~tries at Indonesia's present stage of 

development suggests an elasticity of manufacturing output growth with rr.spect 

to GDP growth of 1.5 per cent, and there are reasons to believe that some such 

relationship will hold for Indonesia in the 1980s. In other words, for GDP to 

grow at 5 per cent, manufacturing output must grow at 7.5 per cent. However, 

between 1975 and 1980, while GDP grew at an annual rate of 7.5 per ~ent, 

domestic demand for manufacturing grew at 10 p~r cent, giving an income 

, elasticity of demand for manufacturing of only about 1.3. If this value holds 

during the 1980s', a growth rate of GDP of 5 per cent would yield a rate of 
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growth of the domestic market of only 6.5 per cent, not enough to absorb the 

hypothesised output growth of 7.5 per cent. To ensure an adequate growth 0f 

demand, the gap must be filled either by further import substitution or by a 

sufficiently high rate of growth of exports of manufactures. For employment 

reasons, an export oriented strategy is likely to be preferable. 

foor the purpose of projecting prospects and indicating policy options 

during the 1980s for the manufaturing sector in general and the capital goods 

industries in particular, an intermediate assumption of a growth rate of GDP 

of 6 per cent has been made in this study. Given the same elasticity of 

manufacturing output growth (1.5 per cent), this would imply an anr.ual growth 

rate of man~facturing output of 9 per cent. To absorb this output, given an 

income elasticity of demand for manufactures of only 1.3, even more emphasis 

on import substitution and/or export promotion will be needed. On the other 

hand, the more ambitious GDP growth rate target would, with an unchanged 

employment elasticity of 0.37, get closer (2.2 per cent) to the projected 

growth rat~ of the labour force of 2.6 per cent. 

To make reliable projections of any country's future comparative advantage 

at a disaggregated level is hardly possible. But it may be helpful in 

assessing the liKely trends in the pattern of Indonesia's future comparative 

advantage in manufacturing to draw on the experience of other developing 

countries. 

The first gene=ation, after Japan, of the newly industrializing countries 

of east Asia (NICs) which achieved spectacular growth of exports of 

labour-intensive manufactures in the 1960s and early 1970s have since around 

1975 embarked on a transition from labour to capital and skill intensive 

products. Their success in this strat~gy will be relevant to Indonesia 

because it will influence the extent to which markets for labour intensive 

products will be vacated. But in seeking export markets for such products, 

Indonesia may encounter formidable competition from a new generation of 

industrialising countries, such as che People's Republic of China and the 

countries of south Asia. 

Four sets of data on the manufact~ring exports performance of developing 

countr~es may help throw further light on the characteristics of manufacturing 

industries in which Indonesia is most likely to have a comparative ad~antage. 
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Th~ first ~hows that the share of ~esource-based exports declines with the 

stage of economic development. The compara~ive advantage due to high levels 

of total factor (capital plus labour) productivity which the more highly 

industrialised countries obtain from their endowment with human capital 

(skills, management, technology), less developed countries ar~ most likely to 

derive from endowment with natural resources. Indonesia is still clearly in 

the latter category. 

The second set of data compares levels of wages and labour productivity in 

selected industries in Malaysia, the Philippines and Indonesia. It shows that 

wages levels in Indonesia were very much lower than in Malaysia and only 

two-fifths even of those in the Philippines. But the potential comparative 

advantage which Indonesian manufacturers might have enjoyed on account of low 

wages was largely offset, and in some industries outweighed, by low levels of 

labour productivity. While lower capital intensity of production may explain 

some of the differences in labour productivity, the most likely explanation is 

found in other factors, such as lower average levels of skill, management and 

organisation of production for which the regulatory environment may be 

partially responsible. 

The third set of data examines the relative success of developing 

countries in increasing their share of imports of various manufactures into 

the USA and other developed countries. While miscellaneous manufactures (SITC 

8), among others, have done well, manufactured goods (SITC 6) and machinery 

and transport equipment (SITC 7) have tended to do barily. 

Finally, data from a UNIDO study of 134 manufacturing industries from 

three country samples during the years 1966-75 have been classified according 

to the product characteristics of non-resource-based industries. The 

classification rests on the hypothesis that comparative advantage in exports 

of manufactures depends, apart from differences in factor proportions, chiefly 

on skill requirements and on the degree to which the production process is 

standardised (in the sense that developed countries are more likely to have a 

comparative advantage in products requiring quick adaptation in response to 

changes in demand). The data indicate a range of non-resource-based 

manufactures in which Indonesia is most likely to have a comparative advantage 

because of relatively high labour intensity, relatively low skill requirements 

and a relatively High degree of standard~zation. 
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Domestic demand for manufactures is primarily influenced by population 

d b h . . l/ . . f. h growth an y c anges in income. A UNIDO report- ident1 ies gr~wt 

elasticities (with respect to per capita GDP) and size elasticities (with 

respect to population) of value added per capita for 3-digit ISIC industries 

from cross section data for large countries, including developed and 

developing. They suggest that increases in market size have litt~e effect en 

production in most cases. Branches for which market size matters because 

large production runs and economies of scale are important include machinery, 

professional equipment, iron and steel and chemicals. Other things being 

equal, these are industry branches in which Indonesia, because of the large 

size of its domestic market, might have a certain advantage as compared with 

small countries at a similar stage of development. The highest growth 

elasticities, as might be expected, occur in the more capital intensive 

industries producing intermediate products and capital goods. 

1.3.2. Pricrities in Industrial Strategy. 

Since 1969, there r.ave been significant changes in objectives of 

industrial development included in Indonesia's Five-year Plans (Repelita), 

from emphasis on industries ancillary to agriculture in Repelita I to emphasis 

on social objectives (especially employment and protection of pribumi 

entrepreneurs) in Repelita II, a~d broad-based industrial development on the 

basis of domestic oil, mineral, timber and other natural resources, as well as 

of labour intensive manufactures for export, in Repelita III. For the fourth 

Plan, it is envisaged that manufacturing should take the place of the oil 

sector as the main ~ngine of growth, contributing an increasing proportion of 

value added, net foreign exchange earnings and employment. Promotion of 

machinery and export industries is to receive high priority, but there are 

also plans for further import substitution, especially in the processing of 

rJW materials into intermediate products for downstream manufactures. 

In view of the important role of small-scale industry in Indonesia in 

creating employment, and its prevalence in rural areas and regional 

dispersion, strategies of industrial development should include assistance to 

1/ UNIDO~ Industry in a Chan~ing World, (United Nations publication, sales 
No. E.83.II.B~6). 
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this sector in overcoming its many problems - low productivity, intermittent 

employment, financing, marketing, quality c0ntrol, managerial and others. 

The options open to Indonesian policy makers concerned with industrial 

development can usefully be examined in an analytical framework of two 

alternative broad strategies. The first aims to reduce Indonesia's dependence 

on world markets and imports. It emphasizes the development of manufacturing 

industries producing for the domestic market for consumer goods, capital goods 

and intermediate products. In so far as it relies heavily on import 

substitution, it may be called an inward-looking strategy, or alternatively 

one of self-reliance. The second str~tegy focuses on the development of 

industries in which Indonesia can be expected to have a comparative advantage 

in international trade. It tends to emphasize labour intensive industries, 

export promotion and small-scale enterprise. It can be called an 

outward-looking or labour intensive strategy. 

Growth prospects ior different industries can be projected for the first 

strategy on the basis of a continuation of the historical pattern in Indonesia 

and the experience of another large country which adopted such a strategy, 

Brazil in the 1960s. In the specification of growth elasticjties for the 

second strategy, the experience of export-oriented industrializing countries, 

such as the Republic of Korea (in the late 1960s and early 1970s) and Malaysia 

is a useful guide. 

In assessing the economic effects of industrial development under the 

two alternative strategies, it is important to take into account not only the 

direct effects on value added and employment in each industry, but also the 

indirect effects on output and employment in industries using that industry's 

products (forward linkages) and industries supplying inputs to that industry 

(backward linkages), as shown by input-output relationships. Forward linkage~ 

imply an assured market. Backward linkages imply that growth of the industry 

may give a stimulus to supplier industries. But large linkages present only a 

prima facie case for expansion of an industry. While establishment or 

expansion of an industry may help user and supplier industries if it produces 

its products efficiently (i.e. cheaply, quality for quality), it would affect 

them adversely if it could operate only under cover of high rates of effective 

protection from imports. 
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Comparison of the direct and indirect economic effects of industrial 

development under the two strategies, in terms of labour-output ratios to 

measure relative labour intensity, and of skilled man-years per unit of output 

and non-wage value added per worker as proxies for the use of human and 

physical capital, yields a number of interesti~g findings which are presented 

in Tab le I .4. 

Table I.4 Summary :-esults strategy A (inward looking strategy) 
and B (outward looking/labour intensive strategy) 

Summarv results 

Production (Rp. billion) 
Employment (thousands of persons) 
Investment (Rp. billion) 
Value added (Rp. billion) 
Imports of inputs (Rp. billion) 

Incremental ratios; 
Capital-output 
Capital-value added 
Efficiency of capital (value added capital) 
Capital-labour (Rp. million) 
''a lue added- labour ( Rp. mi 11 ion) 

Source; Part II, Chapter 4.3. 

Increments 
Strategy A 

22, 191 
1,785 

32,688 
6,670 
7,878 

1.5 
4.9 
0.20 

18.3 
3.7 

1980-1990 
Strategy 

22, 191 
2,531 

22,462 
6,535 
6,903 

1.0 
3.4 
0.29 
8.9 
2.6 

B 

As might be expected, because of its emphasis on relatively labour 

intensive industries, it is the second (export-oriented) strategy which has 

the more favourable effects on employment, even when the same labour 

intensities are assumed in each industry under the two strategies. Not 

surprisingly, the first strategy has much the larger capital requirements 

also, 30 per cent larger than those of the second strategy. Most striking is 

the finding that, despite its emphasis on import substitution, the first 

strategy has the higher import requirements, 36 per cent of the value of 

production, as compared with 31 per cent for the second strategy. 

To some extent, it should be possible to mix elements of both strategies. 

A larger employment effect and contribution to net foreign e«change earnings 

can be expected from emphasis on labour intensive and export industries. But 

certain capital intensive industries may provide a more balanced industrial 
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structLre, a stronger base for long-term development and technological 

deepening. The large size of the country ~ay justify the establishment of 

some large scale industries dependent o~ economies of scale that would not be 

viable in a smali country. Other things being equal, the case for such an 

industry or project is stronger if the initial investment can be financed by 

external capital which would not otherwise be forthcoming. Even here, 

however, selection needs to be based on sound economic criteria, carefully 

weighing economic costs and benefits. 

A selective approach to import substitution can be blended into a 

labour-intensive strategy by focusing on industries in which Indonesia is 

likely to have a comparative advantage in the longer run, thus minimising the 

need for longer-term protection. The most favourable prospects here are among 

simple engineering products, especially for processing equiment. The 

development of labour intensive and resource based industries also has 

important implications for regional development. While labour intensive 

industrial development will continue to be concentrated in Java, the 

procE5sing industries will largely be located in the outer islands where the 

natural resources are found. In some cases, these may also support economic 

processing equipment producing industries. 
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Chapter II. Survey of Capital Goods and Engineering Industries 

2.1 An Overview 

Capital goods production constitutes an important par~ of the engineering 

industry sector classified under ISIC 38 "fabricated metal products, machinery 

and equipment". The sector includes five main industrial groups: fabricated 

metal products (ISIC 381); machinery, except electrical (382); electrical 

machinery (383); transport equipment (384); professional, scientific and 

photographic equipment (385). The engineering industry includes manufacture 

of intermediate products, parts and components as well as assembly 

operations. One of the most heterogeneous branches of manufacturing, the 

engineering sector produces consumer durables (such as radios, TV sets, motor 

cars and cycles), intermediate goods (such as steel rods and components for 

assembly) and capital goods (such as machinery). The distinction between 

consumer durables and capital goods is not clear-cut since some products, such 

as sewing machines, are used both by households and industry. But the 

distinction is important because market conditions and production processes 

may be very different for products meeting consumer or investment demand. 

Indonesian industrial statistics do not permit an exact statistical 

definition of capital goods. But broad estimates, derived from the 

provisional 1980 input-~utput table, indicate the distribution of capital 

goods, intermediate products ~nd consumer durables production for the major 

branches of engineering industries (Table II.l). They show that a high 

proportion of the output of engineering industries (50.3 per cent) consisted 

of intermediate goods, followed by capital goods (28.2 per cent) and consumer 

durables (21.) per cent). This chapter focuses, after an initial survey of 

the engineering sector as a whole, on those branches which produce most 

capital goods, i.e. non-electrical machinery and equipment, electrical 

machinery and metal products. Emphasis will be placed on capital goods for 

industrial use, and especially plant processing equipment for raw materials 

from agriculture and forestry. Some information is also provided on the 

ironand steel sector (!SIC 371) which supplies part of an important raw 

material for the engineering sector. 
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Table II.l: Component shares of domestically produced goods, 1980 

Inter- Private Govern- Gross Change Total 
mediate cons ump- ment fixed in Exports prod•1c-

output tion cons ump- capital stock tion 
tion formation 

381 Metal 
products 71.59 7.78 2.48 18.53 -1.03 0.66 100 .0 

382,383 Machinery, 
repair 39.02 11.67 5.93 19 .39 15.36 8.73 100 .0 

384 Transport 
equipment 33.92 20.28 7.76 37.19 0.69 0 .16 100 .0 

Source: Provisional Input-output Tables, 1980. 

2.2 Overall Performance 

The capital goods and engineering sector was one of the fastest growing 

branches of Indonesian manufacturing industry during the 1970s, admittedly 

from a small base. Table II.2 shows particularly high growth of value added 

for the electrical machinery sector (chiefly electronic products). Rapid 

growth raised the share of engineering goods in total manufacturing value 

added from 6.1 per cent in 1970 to 16.9 per cent in 1980. Assuming, as Table 

II.l suggests, that capital goods accounted for 28.2 per cent of engineering 

sector output, the share of capital goods in total manufacturing output in 

1980 can be put at about 5 per cent. An embryonic capital goods industry has 

etr.erged. 

Among the major branches of the engineering sector, the transport 

equipment sector was the largest (6.4 per cent of total manufacturing value 

added), followed by electrical machinery (5.3 per cent) and metal products 

(3.5 per cent). The share of non-electrical machinery (1.6 per cent) lagged 

behind, and production of plant equipment included in this category was still 

very small. 

Because much of it was relatively labour-intensive, the engineering 

industry made a relatively substantial contribution to. employment creation 

within the manufacturing sector. Employment in large and medium scale 

engineering industry grew during 1971-80 at an average annual rate of 15.8 per 

cent. In absolute terms, employment increased by some 93,000, from 28,000 in 
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Table II.2: Value added, em:eloyment and labour :eroductivit~ ln 
caeital goods and en~ineerins ind•1stries 1970-1980 

!SIC Average 
annual growth 

1971-1980 
MVA Em-

ploy-
ment 

381 
fabricated 
metal 
products 20.2 11.5 

382 
Machinery, 
except 

electrical 19 .5 10 .5 
383 
Electrical 
machinery 30.8 27.1 

384 
Transport 
equipment 5.6 16.6 

385 
Scientific 
and prof es-
sional 
equip. 12 .o.~/ 

ISIC 38 
sub-total 17.6 15.8 

Total 
manufac. 11.8 7.1 

Source~ Part III Table II.1. 
a/ 1971-1976. 

Share of 
value added 

ln total 
manufac-

tu ring 
1971 1980 

2.3 3.5 

0 4 1.6 

2.5 5.3 

0.9 6.4 

o.o 0.1 

6.1 16.9 

100.0 100 .o 

Share of Value Contribution 
Employment added to overall 

ln total per em- employment 
manufac- ployee growth 
~.i~ 1980 of total 
1970 1980 (OGO manufacturing 

rs $) 1970-80 

2.8 4.2 2.9 5.7 

0.9 1.2 4.5 1.6 

0.7 3.9 4.8 7.1 

1.3 3.1 7.3 5.1 

0.0 0.1 2.2 2.1 

5.8 12.6 4. 7 21.6 

100 .o 100 .o 100.0 

1970 to 121,000 in 1980. In the electrical machinery branch, the rate of 

growth of employment was 27 per cent per annum. 

Around 86 per cent of all large and medium engineering enterprises were 

(1979) located ln Java and most of the rest in northern Sumatra. Average 

plant size has risen in recent years and is particular large in the electrical 

machinery branch, with its large-scale assembly operations. But it is 

noteworthy that, outside the large and medium scale sector, there is 

substantial production, particularly of metal products (furniture, hand tools, 

cutlery, screws and bolts, etc.), by small-scale and household enterprises 
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throughout the count~y. Their contribution might well be enhancP.d by 

sub-contracting arrangements. Non-pribumi private ownership predominates in 

all engineering industries (reaching 50 per cent in the electrical machiner; 

branch, according to onP. sample survey), followed by private pribumi 

enterprises whicr. are relatively most important in the transport equipment 

sector. Foreign investment in the engineering sector has been quite 

significant, with some $500 million cf realised investment by 1981, chiefly in 

assembly operations. 

In 1980 close to two-fifths of total manufactured imports consisted of 

imports of machinery and equipment. Exports of engineering products are 

extremely limited, confined to electronic products worth about $108 million in 

1980 or 3.7 per cent of exports of ma~ufactures. The share of imports in 

apparent domestic consumption of machinery and equipment is very high, 

estimated at 66 per cent, domestic production acounting for only 34 per cent. 

Since much of present engineering production consists of assembly operations, 

import dependence is particularly high for parts and components and other 

inputs. In 1980 imports accounted for 79 per cent of the raw material and 

components requirements of the engineering sector (Table II.3). Import 

dependence was particularly high for batteries, communications equipment, 

non-electrical machinery, structural metal products and metal containers. But 

there were also a few products of which domestic production provided more than 

one-half of all raw material requirements, among them repairs of electrical 

equipment; cutlery, screws and bolts; bicycle and becak assembly; and 

shipbuilding and repair. 

2.3 Review of Key Capital Goods Industries 

The non-electrical machinery branch, although still a relatively small 

one, is of greatest potential interest in relation to production of capital 

goods. Among its sub-groups are engines and turbines, agricultural machinery 

and equipment, metal and wood worl~ing machinery and office equipment. The 

branch has la~ged behind the growth of the rest of the engineering sector 

since 1975, so that its share in value added and employment has declined. The 

reasons for this can be traced to meagre investment, presumably reflecting 

problems connected with shortage of skilled labour, management and marketing 

expertise and technical knowhow. Very few enterprises have the capacity to 
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Table II.3; Reliance or. im orted raw materials, 
ISIC 38 engineering lndustr;es, 1980 

ISIC Imported Raw Materials and Components 
in Percentage of Total Raw Materials 

37100 Iron and Steel Basic Industry 

38111 
38112 
38113 
38120 
38130 
38140 
38190 
38200 
38311 
38312 
38320 
38330 
38340 
38411 
38430 
38440 
38450 
38t.60 
38490 
38500 

38 

Agriculture, hand tools 
Cutlery, screws, bolts 
Kitchen apparatus 
Metal furniture and fixture 
Structural metal products 
Metal containers 
Metal products n.e.c. 
Machinery and repair 
Storage batteries 
Dry cell batteries 
Radio, TV, cormnun1cation equip. 
Elec. apparatur/supplies 
Repair of elec. appl. 
Shipbuilding and repair 
Motor vehicles ass./manu. 
Motor Cjcle/3 wheel veh. 
Bicycle, becak ass./manu. 
Motor vehicle body + equipment 
Transport equip. n.e.c. 
Manufacture of scientific ~quip. 

Metal products, machinery and 
equipment 

60.0 
'.LO .3 
65.6 
37.6 
86.6 
81.9 
61.4 
82.6 
96 .1 
89.7 
87.9 
75.2 
18.2 
45.4 
81.2 
64.7 
49.7 
57.S 
59.2 
34.9 

76.1 

Source; Survey of Industries, BPS, Indonesia, Vol. II, 1980. 

manufacture complete products or parts. Castings are generally of poor 

quality and production is greatly dependent on imported components. 

Tab~e II.4 shows the heginnjngs of an industry producing plant and 

equipment for agricultural processing, including such items as sugar cane 

milling, coffee milling, tea processing, corn grinding and rice press 

machines. Most production processes amount to assembly using imported parts. 

Machinery used is often old and technology tr~ditional. In contrast to the 

orher major branch~s, average size of enterprise in this branc~ is relatively 

small, with an average (in large and medium size firms) of 99 employees. 

Ownership is shared in almost equal parts be.tween pribumi and non-pribumi, 

foreign and government owners. There arP. virtually no exports. The effective 
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rate of protection is relatively low (18 per cent). If the rapidly growing 

d~mand for non-electrical machinery products in Indonesia is to be met to an 

increasing extent from domestic production, improvements in product quality, 

technological capability, competitiveness, management and marketing skills are 

essential. 

The most important sub-sectors of th~ electrical machinery branch are 

communications equipment, electrical cables and transformers, lamps, 

refrigerators and electronic products, such as radios, TV sets, cassette, 

tapes, etc. Most of these products are consumer durables, but there is also a 

large number of potential capital goods products. The electrical machinery 

branch has shown the highest rates of growth of value added and employment, 

with moderate growth in labour productivity. Production processes, however, 

are generally quite up to date, consisting mostly of assembly operations which 

use unskilled or semi-skilled labour. The majority of enterprises are located 

in and around Jakarta. They are typically large-scale, with an average of 337 

employees. Ow-n~rship is predominantly non-pribumi, followed by foreign 

ownership. Electrical machinery is the only branch that has penetrated export 

markets, some 14 per cent of its output being exported. The main export 

produc.t is :ntegrated circuits bond-processed by US companies. Inevitably, in 

view of its predominantly assembly character, the industry's inputs come 

almost entirely from abroad, only 8 per cent of raw materials and components 

being obtained from domestic sources. The finished products are highly 

protected, with an eff~ctive rate estimated at 111 per cent. 

The fabricated metal products branch produces a wide range of goods, 

ranging from agricultural hand tools and equipment, kitchen utensils and 

furniture, metal containers, screws and bolts, to galvanised products. The 

branch accounted in 1S81 for about 4 per cent of manufacturing employment 

(44,000 persons). Labour productivity during the 1970s grew almost as rapidly 

as employment, but its level was still very low in all sub-sections. A 

significant proportion of employment and output of metal products in Indonesia 

is still in small-scale and household enterprises spread throughout the major 

islands. There are virtually no exports and a large proportion of inputs of 

intermediate products is imported, but there are exceptions, such as cutlery, 

screws and bolts production where domestic raw materials predominate, and 

inputs of chemicals (chiefly paints) of which about half are of domestic 
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Table II.4; Domestic production and repair of non-electric machinery and 
equipment (ISIC 382) in Indonesia, 1980 

Machinery Unit 

Generator 
Radiator 
Stone crusher 
Generator sets 
Cranes 
Tile press 
Tile roofing machines 
Rice press machines 
Tile press machines 
Tea processing machines 
Mixing machinery 
Rubber machinery 
Sugar cane milling machines 
Brick processing machines 
Weaving machine apparatus 
Rubber rollers machines 
Sondir/special machines 
Corn grinder mill 
Coconut oil milling machines 
Brick pressing machine 
Maize press/roller machines 
Tapioca milling machines 
Moulding machines 
Kloss machines 
Finishing textile machinery 
Saw machines 
Coffee milling 
Excenter press machines 
Bean curd processing machines 
Chili processing machines 
Other machines 

Total all machines 

unit 
unit 
ton 
set 
unit 
set 
set 
set 
set 
unit 
set 
ton 
ton 
number 
number 
number 
number 
number 
number 
number 
set 
set 
number 
number 
unit 
unit 
number 
number 
number 
number 

Physical 
Production 

58,075 
130 
102 

1,645 
37 

2,578 
206 
451 
250 

27 
37 
27 

241 
1,002 
5,205 

33 
24 

142 
40 

3 
134 

2 
75 
15 
12 

1 
33 
13 

7 
2 

Value 
(000 Rp.) 

26,369,491 
4,231,169 
1,300,500 

962 ,549 
673,719 
'.:07,540 
181,902 
175 ,891 
153,000 
142,598 

77 ,000 
60,937 
58,319 
4 7 '600 
45 ,018 
35,600 
28,800 
22,120 
21,000 
17,000 
16,623 
15,000 
11, 250 
11,250 
11, 100 
9,000 
8,500 
1, 500 

980 
270 

18,429 

34,915,661 

Source: Survey of Manufacturing Industries, Indonesia, Vol.II, 1980. 

Unit 
V:i.lue 

(000 Rp.) 
454.1 

32,547.5 
12,750.0 

585.1 
18,208.6 

80.5 
883.0 
390.0 
612.0 

5,281.4 
2 ,08 :i. .1 
2,256.9 

242.0 
47.5 

8.6 
1,078.8 
1,200.0 

155.8 
525.0 

5,666.7 
121.8 

7,500.0 
150.0 
750.0 
925.0 

9,000.0 
257.6 
115.4 
140.0 
135.0 

origin. Production processes are very diverse, ranging from old factories 

with outdated technology ~nd low quality products to modern plants. Average 

capital intensity iLJ low. 
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2.4 Development Plans 

Preliminary planning for Repelita IV accords the engineering industry high 

priority, with a planned growth rate substantially higher than the 9.5 per 

cent envisaged for manufacturing as a whole. Special attention will be 

directed at industries producing industrial machinery, in the hope that 

Indonesia will increasingly be able to meet its own needs. A sector of 

particular interest is agricultural and processing machinery. It is this that 

lends importance to Part V of the present study aimed at identifying 

opportunities for domestic production of capital goods r~quired for processing 

of agricultural and forestry products. 

During Repelita III, so~e 52 key projects were proposed for the basic 

metals, basic chemicals and multifarious industry sectors, with total 

investment requirements of nearly $12 billion. Among these were 18 projects 

for the basic metals sector, with total planned investment of US$2.2 billion. 

Some of these projects were initiated during Repelita III; others are still 

being negotiated or open for negotiation. Early in 1983, the Government 

rephased a large number of major public sector projects, but none of the 18 in 

the basic metals sector appears to be included in the deferred list. Among 

the 18 projects are several steel fabricatine plants for the Cilegon steel 

complex, as well as factories for the production of diesel engines, railway 

rolling stock, machine tools, casting and forging blanks, sugar and other 

processing equipment, heavy electrical machinery, copper cathodes and ship 

yards. 

Planning for Repelita IV also includes estimates of demand and supply for 

important industrial products at the five-digit ISIC level. Among the major 

categories for which such estimates have been made are iron and steel, 

non-ferrous metal (chiefly aluminium), industrial machinery and utensils, 

heavy duty and construction equipment, agricultural and electrical machinery, 

commercial vehi~les, aircraft, ships and railway rolling stock. For all of 

these, ambitious targets are being set in terms of investment and output. 

Both capital goods and materials and components production plans aim primarily 

at meeting gro~in~ domestic de~~nd and import substitution. 
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Chapter III. Long-term Projections of Demand for Capital Goods 

in Indonesia 

3.1 Some Theoretical Considerations 

All economic forecasting is difficult, and forecasting the demand for 

capital goods particularly so. 

Capital goods are required to produce other (consumer, intermediate or 

capital) goods. For any given technology, a particular stock of fixed capital 

(e.g. machines) is req~ired to produce a particular annual flow of output of 

finished products. This relationship underlies the acceleration principle 

which is often incorporated in forecasts of new investment for expansion of 

capacity. To the requirements for net investment have to be added those for 

replacement investment, as determined by depreciation and obsolescence of 

existing equipment. If the task is to estimate demand for capital goods in 

the economy as a whole, not merely for individual capital-using industries, 

there remains the further problem of forecasting future rates of growth of 

demand for the final products of the whole range of capital-using industries. 

In an open economy, allowance must also be made for that part of domestic 

demand for each category that is expected to be met by imports and the 

addition to domestic demand likely to be made by exports. 

If the ultimate purpose of estimates of future demand for capital goods 

is to guide planning for the establishment of domestic capital goods producing 

industries, precise estimates of future demand for capital goods are not 

really necessary fer an open economy. All that is needed is to determine, for 

eech type of capital good whether (a) domestic demand is likely to be 

sufficient for economically efficient (optimum scale) domestic production and, 

if not, whether (b) there are prospects for exports sufficient to enable 

domestic production to reach this volume a~d whether (c) domestic production 

is likely to be competitive with imports, subject to some maximum rate of 

effective protection (say, 20 or 30 per cent). 

3.2 Capital Gocds Demand Forecast: Methodology 

With this conceptual framework in mind, an attempt has been made, as far 

as data constraints permit, to make long-term projections of demand for 

capital goods in Indonesia. Forecasts of the demand for a selected group of 
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capital goods are generated for the years 1985, 1990 and 2000 under alterntive 

assumptions about the rate of growth of oil and LNG revenues, the growth of 

oil and non-oil GDP, and the growth of manufacturing relative to other non-oil 

sec tors. 

The methodology combines time series extrapolations of GDP and sectoral 

shares of GDP with econometrically estimated forecasting equations. These 

equations relate the demand for particular products to either the current 

level of overall GDP (a proxy for the ability to import) or to future changes 

in GDP in the using sector. Thus in the first stef GDP components (an 

8-sector breakdown) are forecast. In the second step the amounts of capital 

goods which are required to support the forecast growth of sectoral GDP are 

computed. The approach follows a middle ground between a detailed econometric 

model (for which data are not available) and pure time series extrapolation. 

The GDP forecasts are broken down into two steps. First, oil and non-oil 

GDP are forecast separately using econometrically estimated equations which 

take into account the impact of oil and LNG revenues. In the second 5tep, 

sectoral shares of non-oil GDP are forecast for seven non-oil sectors, using 

logistic equations. Multiplication of the non-oil sectoral shares by the 

level of non-oil GDP yields levels of sectoral GDP for the non-oil sectors. 

These are the basis for the "Trend" scenarios. 

The demand forecasts are generated in terms of current US aollars. In 

order to convert them to more meaningful constant dollar (1980 US dollar) 

values, a price index for equipment is forecast from US data. This forecast 

takes into account the impact of oil prices on capital goods prices. 

Oil prices and Indonesian oil production are important factors in 

determining the forecast values. Three alternative scenarios (labelled High, 

Medium and Low) for these variables have been used to generate the capital 

goods demand forecasts. Additional scenarios have been generated by assuming 

that the manufacturing sector grows more rapidly than indicated by the time 

trends. These have been labelled the "Off-trend" scenarios and are based on 

goals established by Indonesian planners. Thus there are $ix sets of 

forecast, based on three "Trend" scenarios and th:-ee "Off-trend" scenarios. 
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3.3 Capital Goods Demand Forecast; Results 

The results predict that, even under the mcst p~ssimistic views of future 

oil revenues and the growth of manufacturing, there will be substantial grcwth 

in the demand for capital gcods in 1ndonesia. Growth in demand over the 

1980-85 period is forecast to be somewhat slower than growth over the 

1985-1990 and 1990-2000 periods. Growth rates of demand for non-electrical 

machinery are forecast to average 15.5 per cent over the period 1980-1990 

uPder the ~edium Trend scenario. Pates of growth for food processing 

machinery and pulp and paper machinery are forecast to be 21 per cent and 14.5 

per cent, respectively, over this period. Continuation of this rapid growth 

over the 1990-2000 period leads to forecast levels of capital goods demand 

which are large enough to support domestic production of many products. The 

largest deMand is for construction and mining machinery, food processing 

macr.inery and pulp and paper machinery. 

Tre "Off-trend" scenarios, which feature more rapid growth of 

manufacturing, lead to forecasts of the demand for capital goods which are 

substantially higher than those in the "Trend" scenarios. The achievement of 

a 25 per cent share of manufacturing in total GDP by the year 2000 is forecast 

to require a growth rate of capital goods demand in excess of 20 per cent, a 

rate which may well be too high to sustain over a long period. 

The forecast results suggest that the demand for capital goods in 

Indonesia will grow rapidly, leading to domestic demand which can support a 

substantial domestic capital goods industry. The establishment of such an 

industry may well be necessary if Indonesia is to achieve the rapid growth of 

manufacturing desired by her planners. 

Jn order to develop and expand its domestic capital goods industry, 

Indonesia must undertake careful and detailed planning. Special attention 

must be paid to the development of a ~olid engineering infrastructure, to the 

forward and backward linkages which tie various products together, to 

efficient scales of production, and to possible co-operation with other 

neighbouring countries in research, product development and specialization. 
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Chapter IV Potential for Development of a Selective Capital Goods Industry 

4.1 Introduction 

The Government of Indonesia, within the context of planning for further 

development of capital goods production during Repelita IV, has requested 

UNIDO to report specifically on the potential for domestic production of 

equipment for the following industries: 

1. Coconut oil 

2. Palm oil 

3. Rubber 

4. Sugar 

5. Cocoa, coffee, tea 

6. Wcod 

7. Cement 

8. Textiles 

UNIDO was asked to address the following questions: Which engineering 

industries within this group could be developed relatively easily a~d why? 

Which types of equipment could be produced domestically, how, where and by 

whom? Could examples of (say) 25 projects be given which would be promising 

candidates for promotion? What follow-up studies would be required? 

It should be said at the outset that, for lack of data and time, only very 

tentative and partial answer can be given to these questions at this stage. 

On many relevant and indeed essential aspects, even of the present situation 

in Indonesia, the required statistical data have not been available or have 

proved inadequate. 

In general, Repelita IV target figures for output, and hence processing 

equipment requirements, have been taken as the starting point. But it should 

be recognised that, even if planning and investment decisions were taken 

expeditiously, actual oroduction of equipment in the selected industries is 

most unlikely to become available before Repelita V. 

Adequate assessment of the potential for future domestic production of 

equipment for these industries requires detailed knowledge of current 
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technology and expert assessment of technological trends. every effort has 

~een made to draw on the expercise of international equipment producers to 

make the best possible judgements. The most serious difficulty has proved to 

be that hardly any of the economic data are available which are needed to 

assess whether domestic production of the many hundreds of items of equipment 

would not merely be technically possible in Indonesia but would also be 

economic, in the sense of not requiring very high rates of effective 

protection from import competition (by tariffs, subsidies or controls) with 

consequent economic burdens on the Indonesian user industries. All 

recommendations for the establishment or expansion of equipment producing 

facilities in this report should therefore be regarded as provisional, subject 

to confirmation by means of detailed sub-sectoral studies of economic, as 

contrasted with merely technical, feasibility. 

4.2 Criteria for Selection 

4.2.l Processing Industries 

Indonesia already has a wide range of industries processing domestically 

produced raw mat~rials, including staple foods (such as rice), cash crops 

(such as rubber) and minerals (such as petroleum). Processing may be for 

export or for the dom£stic market. If raw materials are at present exported 

in unprocessed form, a p6licy of further domestic processing before export is 

called "export substitution". If a domestically produced raw material is 

processed abroad for reimport into Indonesia in processed form (e.g. crude oil 

refined in Sin~apore or rubber processed abroad for import into Indonesia of 

the finished product), a policy of domestic processing implies import 

substitution. 

Whether export or import substitution is desirable depends on the 

prospects for efficient domestic processing. The mere fact that a new 

industry processes domestically produced raw materials for the domestic market 

does not, in itself, prove that it represents a more efficient use of scarce 

resources than some alternative industrial development, but there is a 

presumption that there will be a saving in transport costs. The presumption 

is much less in the case of export substitution. The domestic export industry 

will benefit by improved international competitiveness if domestic processing 
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is efficient (in terms of costs and quality); i~ will suffer if domestic 

processing is relatively inefficient. Even in terms of net foreign exchange 

s3vir.g, the effect on the balance of payments may be negative, as in the case 

of import replacement in shipping if the net effect is higher freight charges 

which reduce the competitiveness of the country's export industries. 

u.2.2 Processing-equipment Producing Industries. 

Similar but distinct questions are raised by a policy of import 

substitution through the domestic production of processing equipment 

(machinery, etc.). Clearly, there are cases, such as petroleum refining, 

where the equipment is so capital and technology intensive that its domestic 

production is beyond the reach of Indonesia at the present stage. But there 

is a wide range of processing equipment, such as crumb rubber factories or 

edible oil processing plants, most of the equipment for which is relatively 

simple, with no very high requirements in terms of skills, capital or 

technology. The great advantage in selecting such processing equipment for 

import substitution, in preference to other engineering idustries, is that by 

assumption a substantial market exists. A large volume of output is produced 

in Indonesia by the user industries and most of this output requires 

machinery-using process;ng. Future demand prospects depend on the expected 

rate of growth of demand and productive capacity for the product and on 

replacement demand as existing processing equipment wears out. 

Here again, there is no certainty that import-replacement will be an 

economic proposition. If a new domestic equipment-producing industry (e.g. 

producing rice mills or crumb rubber plants) is uncompetitive with imports in 

price and/or quality, the effects on the raw material (rice or rubber) 

producing industries may be disastrous. Conversely, if the new industry is 

able to adapt equipment knowledgeably to the special requirements of the 

domestic raw materials and the tastes and needs of (foreign and domestic) 

markets, it may benefit the agricultual sector. 

There are some considerations, often called "developmental" or "social" 

(although economists would prefer to think of them as involving externalities) 

which may reasonably modify conclusions reached on the basis of the preceding 

criteria. Among them are "learning by doing", backward and forward "linkages" 

of domestic equipment production, better adaptation of equipment to domestic 



- 30 -

factor proportions, employment effects and location for regional development. 

There is no doubt that such externalities may justify, from a longer-term 

social point of view, investment that would not appear economic in the short 

run or attractive to private investors. But the uncertainty of such external 

effects, and the virtual impossLbility of quantifying them, make reliance on 

them as a guide to investment decisions dangerous - at best an act of faith, 

at worst an excuse for malinvestment of scarce capital and pro~ection of 

vested interests. 

4.3 Indonesia's Present Processing-equipment Producing Industry: 

Inadequacies and Constraints 

Some of the metal working enterprises in Surabaya, Jakarta, Bandung and 

Medan that are either already producing equipment or spare parts for 

processing industries or have the potential to do so, were visited by a UNIDO 

mission in October/November 1983 in order to assess their current capability. 

The most striking impression was that most of the machine tools and other 

equipment used are very old and of obsolete design. The machine shops 

generally lack the necessary families of machine tools, particularly milling, 

grinding and boring machines, which are necessary for minimum-quality 

production. Some of the units had their own foundries, but these also were 

ill.equipped. It was evident that investment in machine tools and equipment 

had been completely neglected over long periods. 

Some of the older establishments suffer from poor layout, cluttered space 

around the machines, which make orderly work flow and efficient handling 

virtually impossible. With one exception, none of the establishments visited 

practised production planning or production control. Operation workers were 

generally without instructions on selection of materials, sequence of 

operations, etc. necessary for efficient production, while the absence of job 

cards recording the timing of operations precluded any accurate assessment of 

costs of production. Designs of equipment were invariably obtained from the 

foreign contractors for the processing plants and followed without adaptation 

to the local conditions. Faulty design of equipment was evidently at the ~cot 

of some problems of the user industries. Another constraint is lack of 

standardisation. 
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As regards production processes, the mission found one modern foundry in 

Gresik and a workshop in Bandung making large castings for tea rolling 

machines which were found to be of good quality, thanks to tre technical 

guidance provided by the Metal Industry Development Centre (MIDC). But the 

captive foundries in the older metal working establishments were ill equipped, 

leading to poor quality products with a high rejection rate. There is ample 

scope, with the help of MIDC and its regional branches for putting to use 

existing underutilised capacity in the modern foundries, such as that in 

Gresik. Quality of machining is generally poor, chiefly owing to the age of 

the machine tools used, although one joint venture enterprise in Medan 

producing palm oil processing equipment was found to have a good machine 

shop. By contrast, the quality of welding was generally very high. 

Three key constraints evi~ent almost everywhere were the lack of any 

quality controi, leading to poor performance and breakdowns in the user 

industries; unsystematic management without any systems of production and 

cost control; and almost complete neglect of equipment maintenance. 

These failings of the present Indonesian equipment producing industry 

should not be taken to imply that domestic eq~ipment production is 

impracticable or undesirable. But they highlight the need to raise standards 

of efficiency if domestic equipment production is to be promoted on a larger 

scale. The most important requirements are the development of a pool of 

manpower with adequate engineering skills; of design personnel and design 

standards; of machinists and line personnel, such as foremen; of quality 

control systems; of more adequate production and financial mangement; and of 

maintenance procedures, including training of maintenance personnel. 

4.4 Edible Oil Processing Equipment 

Indonesia has two large edible oil producing industries, coconut oil and 

palm oil. While coconuts and coconut oil are still largely produced on a 

subsistence basis and marketed production has been increasingly absorbed by 

the domestic market, so that Indonesia has changed from an exporter to a net 

importer, palm oil producion has been expanding rapidly. The main problem of 

the coconut industry has been aging trees and declining yields, due to decades 

of neglect of replanting. The Government has embarked on an ambitious 

rejuvenation programme, including replanting of 35,000 ha and improvement of 
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strains and methods of cultivation. While coconut palms are almost entirely 

on smallholdings, palm oil 1s an estate industry. There are some SO estates, 

chiefly in North Sumatra. Since harvested fruit must be processed within a 

specified time, all estates have a primary processing (extraction) facility, 

and in practice even secondary processing (refining) is usually linked to the 

plantation. The palm oil sector is open for foreign investment, and some 

joint ventures have been established. Palm oil production expanded rapidly 

until 1977, then more slowly for some years. A government decision to divert 

palm oil sales from export to the domestic market in order to free coconut oil 

for the export market contributed to a fall in output in 1982. Repelita IV 

projections envisage large increases in both coconut and palm oil production 

during 1984-88, by more than 100 per cent in the case of palm oil. 

There are three alternative methods of primary processing (extraction) of 

coconut oil and a somewhat different one for palm oil. For secondary 

processing (refining), however,although different pr0cesses have been used 1n 

the past, there is one process (physical refining) which is the same for 

both. Its obvious advantage for Indonesia is that it reduces the 

technological variables in the domestic production of refining equipment. A 

very wide range of equipment, varying from relatively simple tools and 

structures to technologically quite complex machinery, is required in both the 

primary and the secondary processing industries for edible oils. 

Coconut oil extraction 1n Indonesia was carried out in 1980 by some 380 

enterprises, many very small-scale, with an annual capacity of 850,000 tons 

but actual production of only 325,000 tons per annum. Assuming 80 per cent 

normal capacity utilisation, output could be raised to 680,000 tons per annum 

with existing capacity, equivalent to a copra intake of 1,240,000 tons, well 

in excess even of the Repelita IV target for 1988. No additional capacity, 

therefore, appears needed for coconut extraction. By contrast, the expansion 

of output from newly producing plantations will require a substantial increase 

in capacity for palm oil extraction. Capacity for edible oil refining in 105 

plants was reported to be 282,000 tons per annum, with actual production in 

1982 of 254,000 tons which implies a very high (90 per cent) degree of 

capacity utilisation. Additional capacity for 200,000 tons per annum will be 

required during 1984-88. 
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There is a limited prcduction of coconut processing equipment in 

Indonesia, forty items of equirment valued at Rp. 21 million in 1980. For the 

~alm oil sector, the field mission identified seven equipment producers, five 

in Medan and two in Surabaya. Only three of these, however, ~ere capable of 

acting as general c0ntractors, and all three need enhanced engineering 

capability. The quality of equipment produced by the other four enterprises 

is poor. Most of the more specialised equipment for palm oil extraction is 

not as yet produced in Indonesia. No corresponding infcrmation was available 

for coconut oil processing. The equipment for edible oil refining is still 

wholly imported, except for some civil works and steel structure compone~ts. 

The annual investment required for new and replacement investment during 

Repelita IV in edible oil processing equipment (and equipment producing 

capacity) is estimated at about US $103 million. Some crude oil extraction 

equipment is already produced locally and domestic production of most of the 

r~st may be expected 1n due course. The situ~rion is different for refining 

equipment where lack of engineering capacity presents a major obstacle even 

for the simpler equipment. It is assumed that by 1985 some 30 per cent of 

refining equipment should be technically capable of being produced locally and 

that local content could subsequently be increased by (say) 10 per cent a 

year. As in the case of the sugar and cement industries, the favoured 

approach is the establishment of one or more general engineering facilities 

acting as general contractors. They should be joint ventures in order to draw 

on the experience and technical knowhow of a leading international edible oil 

equipment producer. One of its tasks would be to advise on the sequence of 

technically and economically feasible extension of equipment production. 

4.5 Rubber producing equipment 

Although synthetic rubbers have become increasingly important, natural 

rubber still has advantages as a raw material because of its versatility and 

for special uses (e.g. where heat resistance is important) and the steep rise 

in the cost of synthetic r~bber which followed the oil price increases of the 

1970s has improved the competitive position of natural rubber in world 

markets. Indonesia is second only to Malaysia among rubber producers, with an 

average share of 25 per cent in world production. 
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About one-third of Indonesia's output of rubber is produced by estates 

and two-thirds by smallholders. A programme of extension of ar~a and 

replanting has succeeded in significantly increasing productive capacity, 

though it will be some years before the programme becomes fully effective in 

terms of output. While in the past Indonesian smallholder rubber has tended 

to be variable and generally low in quality, upgrading, especially in 

processing, has improved its international marketability. 

More than two-thirds of Indonesian rubber output is exported as crumb 

rubber and about 20 per cent as rubber smoked sheet (RSS) in various quality 

grades. The value of rubber exports declined sharply in 1981 and 1982 with. 

the world wide recession but some recovery is under way. Small quant~ties of 

rubber are imported, mainly synthetic rubber and finished goods. The Repelita 

IV target for 1988 is 1.5 million tons of rubber. Export prospects are 

favourable, and domestic absorption is expected to rise to 200,000 by 1988. 

Rubber processing proceeds in two stages. The purpose of primary 

processing is to stabilise and concentrate the natural latex, mostly by 

centrifugation or creaming. Secondary processing can take several forms. The 

traditional technology, which yields smoked sheet, involves coagulation of 

latex, followed by rolling and drying in smoking sheds. In the past decade, 

the traditional method has been largely superseded by crumb rubber, a product 

of ~uperior and more homogeneous quality. After cleaning and coagulation, the 

rubber is crumbed by a machine with rotary blades or a pelletiser. A third 

process produces crepe rubber, a product of high quality, by repeated shearing 

and masticating by a rolling machine and simultaneous washing. A new 

technique, not yet in use in Indonesia but of great promise, is powdered 

rubber, produced by spray-drying of latex and granulating crumb rubber. It 

has great advantages in saving of energy and labour in mixing and compounding. 

In 1983, there were 151 crumb rubber plants in Indonesia (131 domestic 

and 20 foreign) with a total rated capacity of 1,045,000 tons per annum, but 

capacity utilisation was only 56 per cent. How much of the excess capacity 

was effective is not known. No corresponding data are available on the rest 

of the rubber processing industry which consists mostly of smallholders and 

small-scale enterprises. There is considerable rubber manufacture. In 1980 

some 166 enterprises, employing 31,000 persons, produced tyres and other 

finished products, equivalent in terms of value added to 4.8 per cent of all 

ma nu fac tur ing. 
' 
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Most equipment, such as tanks, for the traditional methods of rubber 

processing is locally made by traditional methods. The main equipment for 

production of concentrated latex, centrifuges are usually imported (largely 

from Germany); in view of their technical complexity and declining demand for 

the product, domestic production is unlikely. Nor is any of the equipment 

used for crumb rubber production as yet made domestically, although most of 

the items, such as shredders, washing tanks, conveyors, driers and compactors, 

are relatively simple. The equipment for the present plants was originally 

imported from Great Britain. If the data on capacity utilisation are correct, 

greatly increased output could be obtained without new investment, unless the 

additional planned production is in areas too remote from the existing 

processing plants. The Government is reported to be planning to install six 

new crumb rubber plants, a number too small for economic domestic production. 

Whether there would be enough replacement demand could be determined only by a 

survey of the existing 151 enterprises. Demand for the machines needed for 

creping is also unlikely to be large enough for economic domestic production, 

though the possib~lity of production under ASEAN complementation arrangements 

may be worth examining. The potential importance of powdered rubber is such 

that a feasibility study of domestic manufacture is desirable. 

4.6 Sug~r processing equipment 

Although sugar production has been growing rapidly, at an average rate of 

8 per cent per annum (1976-81), it has not been able to match the growth of 

domestic consumption, so that sugar has had to be imported in increasing 

volume. More than half of Indonesia's cane sugar is still produced on (mainly 

government-owned) estates, but the share of smallholder production has been 

rising, partly because of a deliberate policy of transforming the sugar 

industry from ar. estate to a smallholder structure, and yields on 

smallholdings have been rising, although they remain much below yields on 

estates. Indonesia also produces some 350-400,000 tons of brown sugar, 

largely on a subsistence basis. 

Sugar production is expected to grow during Repelita IV at a somewhat 

slower rate than during Repelita III, but the Government hopes to meet all 

domestic demand and return Indonesia to a net export position. To meet these 

targets, a substantial programme for expansion of area under sugar cane 

establishment of new inills is planned, both on the outer islands. 
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The great majority of Indonesia's 58 (1983) sugar mills are government 

owned (51) and all but three are on Java. One, in Lampung, is a foreign 

investment project. Since the mid-1970 a large factory rehabilitation 

programme financed by a World Bank loan has been under way. Repelita IV 

envisages an increase in sugar processing capacity by 800,000 tons by 1988, 

equivalent to 12 new mills. The Government in fact plans to build 12 new 

mills, all but two on the outer islands; six are under construction and a 

seventh has been commissioned. Beyond 1988, two more mills will have to be 

connnissioned every three years to meet projected demand. 

The seven mills under construction have been commissioned on the 

conditions that the international equipment supplier cooperate with a domestic 

equipment manufacturing company and that a local content of about 60 per cent 

be achieved. There are at present six local companies (three state-owned an 

three private) engaged in engineering planning of sugar mills and production 

of various kinds of equipment. Some have begun to manufactur~ centrifuges 

under licence. The next mills to be commissioned are to have an Indonesian 

company as the main contractor supported by an international sub-contractor; 

local content is to be rai~ed towards 80 per cent. A wide ~ange of parts is 

also produced, mainly on the often well equipped repair shops of the mills. 

Assuming that local content of the five new mills to be instal~ed by 1988 

reaches 70 per cent, US $28 million per year investment in new processing 

capacity will be required. Adding replacement of outdated equipment and spare 

parts, and investment in equipment producing capacity, raises total investment 

requirements for technically feasible local production to US $78 million a 

year. 

4.7 Processing equipment for cocoa, coffee and tea 

Indonesia has not hitherto been a significant producer of cocoa. In 

1981, some 15,000 tons were produced, mainly on government estates. A 

programme of replanting and extension of estates is expected to increase 

output substantially during the 1980s. Most cocoa is exported, chiefly in the 

form of beans, powder and paste, but there are also imports of beans for 

quality blending. 
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By contrast, Indonesia is a major coffee producer, ranking fourth after 

Brazil, Colombia and the Ivory Coast. Coffee is mainly a smallholder crop. 

Tile bulk of Indonesia's coffee is robusta. The world coffee boom of the 

mid-1970s greatly benefited Indonesia's coffee growers, and coffee exports 

reached US $656 million in 1980. Prices then declined and the value of 

exports fell by nearly fifty per cent in 1981, but there has been some 

recovery since. 

Tea is predominantly an estate crop, grown chiefly on higher ground in 

Java. Most estate tea is processed to black tea for export. Indonesia ranks 

fourth among tea exporting countries, but tea accounts for only three per cent 

of non-oil export earnings. 

For all three of these estate/sm3llholder crops, R~pelita IV envisages 

ambitious output targets, in the cases of cocoa and coffee increases by 10,000 

tons a year. 

Cocoa processing to prepare beans for export involves fermentation, 

washing, drying and grading; the equipment needed consists of flight 

conveyors, tray driers and graders. Tile equipment needed for further 

processing into paste and cake is more complex and specialised, including 

grinders, mixers and presses. 

Coffee processing involves curing, grading, roasting, blending, grinding 

and packaging. The chief equipment needed for (wet) processing consists of 

de-pulpers, pumps, rotary driers, hullers, catadors and vibrating graders; in 

addition roasters and sieves for roasting, cracking and grinding mills for 

grinding and some additional equipment for the manufacture of instant coffee. 

Processing of tea involves withering, rolling, fermentation, drying and 

grading. Tile main items of equipment needed are withering troughs with 

blowers, rolling machines, sorting machines, driers, graders, packers, heat 

exchangers and suction winnowers. 

Tile available information on present local equipment production for these 

processing industries is very inadequate. The simple equipment for cocoa bean 

processing appears to be mostly made locally. So is somt coffee processing 

eouipment, but most of the equipment in use is very old and inefficient, 
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especially driers which at present account for 65 per cent of processing 

equipment cost. Their inefficiency is largely responsible for the poor 

quality and low prices that Indonesian coffee commands. Production of tea 

equipment is carried on in several general workshops, in Bandung and elsewhere. 

In view of the similarities among processing equipment for the three 

crops, especially driers for cocoa and coffee, joint demand could rise to 

levels sufficient for economic domestic production. Total investment 

requirements during 1985-88 for the three processing industries are estimated 

at US $14 million a year of ~hich 80 per cent may be techni~ally capable of 

local production. In addition, some US $3 million would be needed to enlarge 

and upgrade equipment production capacity. 

4.8 Wood Processing Equipment 

More than 60 per cent of Indonesia's land area is covered by tropical 

forest, but conservation and reafforestion are urgently needed to maintain the 

country's forestry potential. Official figures indicate 45 million ha of 

exploitable and another 48 million ha of potentially exploitable forest, but 

such data need to be treated with caution. They include large areas where 

exploitation is uneconomic because of high transport costs (e.g. in Irian 

Jaya) or undesirable for environmental reasons. At present Kalimantan 

accounts for more than SO per cent of forest exploitation. The main species 

cut for export are Meranti (53 per cent) and Ramin (15 per cent). 

In 1978, after a decade of very rapid expansion of log exports chiefly to 

Japan and other east Asian countries for plywood and other processing, the 

Government of Indonesia decided to enforce increased domestic processing by, 

in effect, drastically and progressively restricting export of logs by 1985 

and promoting plywood production. The result has been an investment boom in 

saw mills, veneer and plywood manufacturing. In some cases production plants 

threatened with shutdown in overseas countries formerly dependent on 

Indonesian logs have relocated in Indonesia. Between 1979 and 1981, 

pt~duction and exports of logs d~opped shar~ly, while plywood exports have 

begun to expand, partly offsetting the loss of export earnings. 

In wood processing,."primary'' processing commonly includes all processing 

which uses logs as inputs, including plywood and fibre board production as 
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well as saw milling, while "secondary" processing is used to refer to 

manufacture of wood products, such as furniture. While saw milling equipment 

consists chiefly of the saws themselves, plywood production requires a wide 

range of partly sophisticated machinery. Wood working machining and assembly 

equipment can be economically produced in relatively small quantities if 

labour-intensive processes are employed. 

Nominal capacity for saw milling has increased greatly, to 8.1 million 
3 m according to official data. But much of this capacity in Kalimantan 

operates at only SO cent of capacity because of outdated equipment, and the 

capacity figures may be inflated by the companies to secure larger export 

quotas. Tilere is also a large but unknown number of small enterprises using 

band or hand saws. Tile present investment cost of a 3-line saw mill of 70,000 

m
3 

capacity is US$ 28.6 per m3 , a relatively low figure which indicates 

low operational quality of the machinery, but there is a trend towards 

improvement of the end product. 

Tilere were in 1983 67 plywood factories in operation, with a production 

capacity of 3.1 million m
3

, runnir5 at very high (89 per cent) capacity 

utilisation and exporting 81 per cent of their output. Another 105 investment 

applications with a total capacity of 3.6 million m3 were pending. 

Investment costs in machinery and equipment show a very wide range from US$ 80 
3 

to US$ 480 perm • Recent technological developments overseas, however, may 

have important implications for plywood production planning in Indonesia. 

Medium-density fibre board (MDF) is a superior product with lower costs of 

production and is rapidly displacing plywood in North America and Europe. An 

assessment of the desirability of switching from plywood to MDF production in 

Indonesia, and the consequences for processing equipment production, is ~rgent. 

Furniture and wood working is predominantly a small-sacle industry, with 

an estimated 4,000 establishments of which at most 10 per cent are 

mechanised. Tiie industry has grown rapidly in recent years, as is indicated 

by a remarkable rise in imports of small (workshop type) machinery which have 

risen from 250-400 pieces a year in 1975 to more than 10,000 pieces in 1982/83. 

As regards potential for domestic equipment production in Indonesia, much 

of the log intake, distribution and transport equipment for saw milling can 

technically be built in Indonesia, while the saws themselves which are high 
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precision instruments cannot be recommended for local production at this 

stage. About 30 per cent of the equipment needed for plywood production 

should be capable of domestic production, and this percentage could rise 

gradually to 60 per cent. Whether the same would apply to fibre board 

production remains to be investigated. Driers for which there will be demand 

also from saw mills and other wood working plants might be domestically 

produced to the extent of 60 per cent of content, i.e. excluding the extremely 

difficult control equipment. Of the general purpose machine tools needed for 

wood working, up to 80 per cent should be technically capable of local 

production. 

Estimates of investment requirements for saw milling and plywood 

production during Repelita IV reach very high figures - US$ 72-100 million for 

saw milling and US$ 460 million for plywood. In view of the magnitude of 

investment requirements and the uncertainty about future demand for plywood, 

any decisions about domestic production of processing equipment should be 

preceded by a detailed sub-sectoral study. 

4.9 Cement Processing Equipment 

Despite very rapid growth in cement production and consumption in the 

past decade, Indonesia still has by far the lowest per capita consumption 

among east Asian market economies. While domestic production increased 

13-fold to 6.8 million tons in 1981/82, it was outstripped by growth of 

consumption, so that 0.5 million tons had to be imported in 1982. Installed 

capacity of 11.7 million in 1983 was divided between 8 companies, chiefly in 

Java and Sumatra. Capacity utilisation was rather low, around 65-75 per 

cent. Most domestic production consists of Portland cement, the most widely 

used kind, with some specialised production, e.g. for oil wells. 

Ambitious expansion plans, to raise cement production capacity to 17.9 

million tons by 1987 in order to keep up with rising demand and if possible 

dispense with imports, have had to be scaled down by financial exigencies. 

Prospective expansion may now tentatively be put at 15 million for 1987 and 21 

million for 1993. 

Mechanical equipment accounts for about one-third of the total cost of a 

cement factory (the other two-thirds being construction costs and 
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commissioning and electrical equipment). Total investment costs of a factory 

of 0.5 million per annum capacity is about US$ 100 million; for a factory of 

1.5 million tons capacity US$ 155 million (implying very large economies of 

scale). Cement factories are highly sophisticated and technologically complex 

"products". Suppliers carry all technical risks which are subject to severe 

penalty clauses. It is therefore not easy for a new supplier to match the 

experience and credentials of the small number of international cement factory 

producers. 

At present, steel ducting, chutes, tanks and bins are fabricated in 

Indonesia. These represent less than ~O per cent of equipment costs. The 

best potential for additional local production is for sheet metal products 

produced by automatic welding, conveyor and transport systems and for some 

items of electrical equipment, such as switchboards, low and medium voltage 

switchgears, cables, control panels, and some others. Some quarry equipment 

could also be supplied locally; also some spare parts, especially refractory 

bricks and castings. 

Total required annual investment in equipment for cement production is 

estimated at US$ 200 million during Repelita IV. On a long run basis, which 

would require much further technical and economic analysis, the local share 

could rise from one-half to two-thirds in the coming decade. The 

sophisticated technology of cement production makes it difficult to develop 

domestic production of individual components. As in the case of sugar 

industry, the best strategy is likely to be to aim at the establishment of 

integrated e~gineering facilities through joint ventures, on the understanding 

that there will be a gradual increase of local production of equipmznt. In 

co-operation with the joint venture partners policy guidelines coulc be drawn 

up for the increase in local content, including incentives for sub-contracting 

of part of the equipment to domestic firms and the development of production 

facilities for heavy equipment and machinery. Some of these items might be 

included in the planning of a General Machine Shop in Surabaya. 

4.10 Equipment for the textile industry 

The textile industry in Indonesia is so large and diverse that it cannot 

be covered in any depth in the framework of the present study. An in-depth 

study would need to asses market prospects at home and abroad for each of the 
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four main sub-sectors - spinning and synthetic fibre production, 

weaving/knitting, finishing (dyeing, printing, etc.) and garmen~s production. 

I~ would need to examine the relevance to Indonesia of the rapia changes in 

modern textile technology which are going on in ~he world and which must have 

profound effects on appropriate equipment for textile plants in the next 

decade and beyond. Finally, it would need to concern itself with the present 

condition and future prospects of the small-scale and handicrafts sector and 

its equipment requirements. None of this has been possible in the short time 

available. The following analysis, therefore, is even more tentative than 

that in the other industry studies. It focuses primarily on two sub-sectors 

of the modern textile industry, yarn and fabric production; it leaves aside 

both the finishing industry of the modern sector and the small-scale and 

handicrafts sector. 

Textile production increased spectacularly during Repelita II and III. 

Yarn production increased almost tenfold between 1973 and 1983, output of 

fabrics nearly sevenfold. In the spinning sub-sector there are about 70 

enterprises with an installed capacity of some 200,000 tons. Synthetic fibre 

production began in the 1970s and now extends to some polyester (filament and 

fibre), nylon filament and texturised fibre, with a total capacity of about 

400 tons per day. Weaving is by far the largest sub-sector of the modern 

textile sector. It consists of some 90 large enterprises with an average of 

210 (automatic) looms, some 1,500 smaller enterprises using some 75,000 power 

looms and about 5,000 small and medium enterprises which produce textile 

fabrics using hand looms. In knitting there are 52 large enterprises, while 

garment manufacturing has 65 large, over 200 medium-sized and an unknown 

number of small enterprises. The most important development of the past 

decade has been the establishment, chiefly through Japanese investment, of 

large integrated textile mills using fairly sophisticated automatic equipment. 

Employment in the textile industry has been growing relatively slowly, at 

1.75 per cent per annum, largely because of displacement of labour in the 

informal small-scale sector. Virtually all the raw materials and many other 

production inputs into the textile industry are still imported. Domestic raw 

cotton production amounts to only 6,000 tons a year, while imports rose to 

nearly 120,000 tons by 1980. Rayon and synthetic fibres are also still 

predominantly imported, although increasing domestic production has kept 

imports of synthetic fibres fairly stable at about 25,000 tons a year. 
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Considerable efforts have been made in the past decade to stimulate textile 

exports, chiefly garments, and some success was attained during 1979-80. 

After falling back during the reces~ion years, exports are now recovering 

somewhat. 

Repelita IV aims at an average growth rate of yarn production of 3.4 per 

cent a year, of 3.8 per cent for fabric and 12.4 per cent for garments. 

Synthetic requirements are expected to grow at 3.6 per cent. Almost one-half 

of garments output will, it is hoped, be exported. 

Tilere is some production of equipment, spare parts and components for the 

textile industry, chiefly for small and medium-scale enterprises. Simple 

looms are made domestically. But their quality is such that little if any of 

it can be used in the modern sector. Textile machinery for modern plants is 

imported, mainly from Japan. One reason why domestic production of spare 

parts and components is difficult to assess is that much of it is sold under 

foreign brand names to improve marketability. Domestic products have a 

substantial price advantage over imported ones, but their quality is much 

inferior. 

The rate of technological progress in textile machinery, especially the 

development of shuttleless weaving and generally automated production in 

integrated plants, is such that the technological gap between highly 

industrialised and developing countries is again widening. Modern equipment 

is so costly and employs so little labour that it is, prima facie, 

inappropriate for countries with Indonesia's factor proportions; yet output 

from these modern plants may well be price as well as quality competitive with 

labour-intensive production fro~ low-wage countries. In these circumstances, 

one option for Indonesia is to focus specifically on the equipment needs of 

the small-scale and handicrafts sector, supplying good-quality cheap equipment 

which may help it survive. A second, not mutually exclusive option is to 

secure equipment for the weaving industry by importing second-hand power looms 

from countries now discarding them in favour of more advanced equipment. From 

a strictly economic point of view, such redeployment may well be the best 

course in the short or medium run, but it makes little appeal to planners who 

seek to raise the country's industrial and technological capability in the 

long run. A third option is to follow in the footsteps of the previous 

generation of industrialising countries, such as Brazil, by embarking in 
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gradual stages on domestic production of equipment for the modern textile 

industry. 

In Indonesia, this might well begin with assembly of spinning machines 

including draw frames, followed by assembly and increasingly local production 

of looms. Scope for local assembly production may be put at (say) 285 

spinning machines at US$ 74,000 each i.e. an investment of US$ 21 million a 

year, plus at a later stage US$ 3 million for draw frames. Investment 

required in new capacity for assembly and component production is estimated at 

US$ 15-20 million. Employment creation might be put at 1,000 new jobs. 

In view of the uncertainties surrounding the future of weaving industry 

development, even tentative estimates of potential domestic production of 

weaving machinery would be inadvisable. A detailed sub-sectoral analysis is 

needed. 

4.11 Recommendations 

The estimates of technically feasible local production of equipment for 

the selected industries add up to the following aggregate totals~ 

(i) Investment in equipment during Repelita IV for seven processing 

industries (excluding textiles) approximately US$ 925 million a year. 

(ii) Technically feasible local production of processing equipment 

approximately US$ 470-560 a year. 

(iii) Investment required in additional capacity for processing 

equipment production approximately US$ 330-360 million. 

(iv) Direct employment generation in equipment production: 21,000-23,500 

jobs. 

These are very tentative estimates, subject to many uncertainties which 

require clarification before any firm judgements can be made. One of the most 

important facts to be established is the volume of effective excess capacity, 

both in the processing and in processing equipment producing plants. The 

amounts of equipment required differs greatly among the various industries 

considered. Requirements are very much smaller in the cash crop (cocoa, 

coffee, tea) and probably rubber processing industries than in the others. By 

far the largest potential is in wood processing. If employment creation is a 
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major criterion, this sector would deserve priority. But very large 

investment, technology transfer and manpower training would be needed. In 

terms of employment generation, the edible oil, sugar and cement industries 

combined come close to wood processing. If Indonesia succeeded in mastering 

the highly complex technology far assembly and gradual production of textile 

machinery, employment generation in this sector could also be substantial. 

But it should once more be underlined that this task will require enormous 

efforts. In terms of employment, as well as overall economic growth and 

welfare, the net benefits would be negative if high cost and poor quality 

equipment imposed additional handicaps on the processing equipment using 

industries. 

Table IV.l presents a list of items of equipment or equipment produciton 

facilities which are recommended for further considerat~on for local 

manufacture. The list should be regarded as one of "most promising 

candidates", in the sense that their technical feasibility seems more assured 

than of other machinery and equipment required by these industries. 

While the equipment requirements of each demand sector have their own 

peculiarities and require specific approaches to the development of 

corresponding engineering industries, there are some measures of a general 

character which may be recommended for follow-up action in relation to all of 

them. These are; 

1. Assistance to equipment producers or industries with potential for 

equipment production, especially in production management, 

engineering design, quality control and manpower training. The wood 

processing and wood equipment industry command high priority in this 

regard. 

2. Assistance in the promotion of an "integrated approach" in the 

establishment of processing plants for sugar, cement, edible oil 

refining, saw milling, plywood and fibre board, where a joint 

venture between an international equipment producer and a domestic 

company acts as general contractor which sub-contracts production of 

equipment, with gradually increasing local production. 

3. Feasibility studies or sub-sectoral analyses to determine the 

economic, as well as technical, feasibility of domestic equipment 

production in the areas tentatively recommended. 
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Table IV.l Summary of Equipment Production Recommendations 

Demand sector 

Edible oil 
extraction 

refining 

Rubber 

Sugar 

Estate crops 
cocoa 
coffee 
tea 

Textiles 
spinning 

Wood 
Saw milling 

Plywood/ 
fibre board 

Wood working 

Cement 

Domestic Equipment Production Recommended as 

Technicallv Feasible* 

Hammer mills 
Screw presses 
Integrated approach (IA)~ 

(Powdered rubber equipment, subject to feasibility study) 

Raising local content from 60 to 70 per cent under IA~./ 

3 types of machinery£./ 
6 types of machinery£./ 
10 types of machinery£./ 

Ring spinning machines 
Hank winding machines 
Draw frames 

Driers 
Installations (up to 50 per cent local content); IA~./ 

Raising local content from 30 in stages to 60 per cent, 
guided by IA~_/ 

Band saws 
Circular saws 
Planing machines 
Milling machines 

Spare parts 
Castings, especially grinding balls, guided by IA!./ 

* NB All these recommendations are subject to studies of economic 
feasibility. 

!_/ IA= Integrated approach; cf. 4.6 in Part V. 
b/ CF. section 7.4 in Part V. 
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4. Promotion of industrial technology transfers through know-how 

agreements and joint ventures with appropriate foreign partners. 

5. Training of manpower, to meet the large new demands that would be 

made by an extensive programme of c~pital goods production. 

6. Examination of the scope for ASEAN regional complementation 

arrangements in industries, such as rubber, timber, sugar, palm oil, 

coconut oil and textiles in which two or more ASEAN countries may be 

interested in developing domestic production of processing equipment. 

UNIDO recommends a technical assistance programme to support Indonesia's 

efforts in the above areas. 
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Chapter V. Capital Goods Production in Developing Countries; 

International Experience 

Before turning from the analysis of past performance and future prospects 

for capital goods production in Indonesia to policy recommendations, it may be 

useful to glance briefly at international experience of developing countries. 

Titis chapter begins with an overview of international trends in trade, 

production 1nd consumption of capital goods. It then focuses first on Latin 

American experience and then on two particularly interesting cases; the role 

of multinationals in Brazil and of technological innovation in the Republic of 

Korea. Tite second part of the chapter examines a range of problems that have 

been encountered by developing countries at the industry and plant level. 

5.1 International Trends in Capital Goods 

International trade in capital goods is, not surprisingly, dominated by 

the developed countries. They accounted in 1978 for 88 per cent of exports 

and SO per cent of imports. The ~entrally planned economies had another 10 

per cent of balanced trade. The developing countries are overwhelmingly net 

importers, with 30 per cent of imports but only 2.6 per cent of exports (1978). 

Between 1970 and 1978 the developing countries increased their share in 

trade in engineering products only marginally, but in absolute terms their 

exports of engineering products increased almost tenfold, to US$ 9.4 billion. 

As in the case of the developed countries, a relatively small number of 

developing countries accounted for the bulk of this trade. In 1979, only six 

developing countries (Singapore, the Republic of Korea, Hong Kong, Brazil, 

Yugoslavia and Argentina, in that order) recorded exports of machinery and 

transport equipment in excess of $US 500 million. More than one-half of the 

exports of the three leading exporting countries fell into class 71 

(electrical machinery) and consisted chiefly of electronic products and 

components, although the Republic of Korea has been developing rapidly <lS an 

exporter of other machinery and equipment. More than 50 per cent of these 

exports went to developed country markets. Brazil and Argentina have become 

significant exporters of non-electrical machinery and transport equipment, in 

Brazil's case at a level comparable to those of several OECD countries. 
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Production of capital goods in developing countries is almost equally 

concentrated. Seven countries account for almost 90 per cent of the gross 

output of 46 developing countries. These meet about 60 per cent of their 

requirements from domestic production and have substantial, though widely 

varying, export ratios. There is a second group, with domestic procurement 

ratios above 40 per cent, which comprises some traditional capital goods 

producers (e.g. Argentina, Coiombia, Chile, Egypt) as well as a number of new 

ones, including tw0 ASEAN countries, the Philippines and Thailand. All the 

rest, incuding Indonesia, have domestic procurement ratios of less than 25 per 

cent and little if any exports of engineering products. 

By far the largest producers of capital goods among developing countries 

in terms of number of establishments and employees are the People's Republic 

of China and India, but Brazil surpasses India in value of gross output, 

apparent consumption and exports. (No trade figures for China are 

available). In Brazil, capital goods already account for 29 per cent of 

exports of manufactures, as compared with only 19 per cent in the Republic of 

Korea. Brazil had the advantage of a long prior period of engineering 

industry development for the domestic market, but the Republic of Korea has 

been rapidly catching up from a starting point of export-oriented development 

concentrated initially on consumer goods. 

5.2 Latin American Experience 

In the years after World War II, much of Latin America embarked on a 

deliberate policy of industrialization based on import substitution, in the 

belief that manufacturing industry could serve as the dynamic engine of 

growth, creating employment for rural surplus labour, absorbing modern 

technology, reducing dependence on world markets for primary products and on 

imports of manufactures, and thus overcoming chronic balance of payments 

problems. By the end of the 1950s, the most influential exponent of this 

strategy, Dr. Raul Prebisch, had come to the conclusion that the strategy was 

largely failing to achieve the hoped-for objectives. Import dependence was 

not being reduced, unemployment was not being significantly alleviated, 

balance of payments problems remained. He concluded that Latin America~ 

countries had to seek export markets for manufactures. His first approach was 

to recvmmend schemes of regional integration, to expand the horizons of 

manufacturers from domestic to regional markets, but none of these schemes 
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(LAFTA, CACM, Andean Pact) proved very successful. In his proposais for 

UNCTAD I he emphasised the need for developing countries to look to the large 

and growing markets of the advanced industrial countries and urged the latter 

to assist through preferential tariff concessions. Some Latin American 

countries, especially Brazil, have followed this strategy with considerable 

success. The majority have continued to rely in their industrial development 

primarily on production for the domestic market. Both the less and the more 

export-oriented Latin American countries, however, in contrast to the east 

Asian NICs, have from the beginning put considerable emphasis on engineering 

industries and domestic production of capital goods. 

Growth rates of GDP and industrial production in most Latin American 

countries have been a good deal lower, especially in the 1970s, tha~ in the 

east Asian industrializing countries, growth of GDP averaging about 5 per cent 

and of industrial production about 6 per cent a year. Alongside this overall 

growth, there have been considerable changes in the structure of Latin 

American manufacturing industries. The share of non-durable consumer goods in 

total industrial value added has fallen from two-thirds in 1950 to one-third 

in 1977, while the share of metal-working industry (ISIC 383) has risen from 

11 to 25 per cent. Within the metal-working branch, the largest increases 

were recorded by electrical machinery (from 1 to 6 per cent) and transport 

equipment (2 to 9 per cent). 

A breakdown by three subregions - Brazil, the Andean Group and Central 

America - shows the increasing role of engineering products in the course of 

industrial development. While in Brazil their share had already passed 15 per 

~ent by 1960 it did not reach this figure in the Andean Group countries until 

1977 when Central America still registered a share of barely 10 per cent. 

Among sub-sectors, transport equipment moved ahead of others in Brazil, 

followed by non-electrical machinery (the sub-sector containing most capital 

goods). In the other sub-regions, fabricated metal products still recorded 

the largest share in 1977. These figures reflect the fact that Brazil's 

dynamic growth in engineering industry has relied heavily on development of 

its automotive sub-sector. The Andean Group have also sought to develop 

automotive production beyond mere assembly of passenger cars but as yet with 

indifferent success. The prospects for any such development in Central 

America are meagre, since the minimum scale of economic production is far 

larger than the small domestic market and realistic export prospects combined. 
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Latin American governments have all given high priority to industrial 

development of one kind or another and have sought to pursue this objective 

with a variety of industrial policies, including various forms of promotion, 

protection and support activities, such as investment in infrastructure, 

technical education, development finance, and in varying degree in different 

countries also by more direct intervention by the state acting as entrepreneur 

or as buyer of industrial products. Direct ownership has been important in 

steel production (accounting for 60-100 per cent in Argentina, Mexico, Brazil, 

Chile, Venezuela and Peru) and in petroleum refining and petrochemicals in 

most of these countries. But governments have generally refrained from 

competing with the private sector in most other branches of manufacturing, 

except in instances where governments have taken over weak companies to 

maintain employment. The role of foreign investment by multinationals has 

been contentious, but most Latin American countries have seen a need for their 

participation in industrial development requiring high technology and large 

investments. 

Because of the importance of the role of multinationals and technological 

innovat:cn in engineering development, it is instructive to look at two case 

studies, the role of multinationals in Brazil and promotion of technological 

innovation in the Republic of Korea. 

5.3 Two Case Studies 

Transnational companies in Brazil have a production share of 46 per cent 

in capital goods and 56 per cent in durable consumer goods. Both figures are 

far higher than for the other two major branches of engineering industry, 

intermediate products (35 per cent) and non-durable consumer goods (16 per 

cent). The difference is largely explained by the advantage which 

multinationals enjoy in advanced technology and access to export markets. 

Both of these are of greater importance in automotive and capital goods 

production than in the other two branches of manufacturing if allowance is 

made for the major role of state enterprise in steel ard petrochemical 

production. The transport equipment sector, and to a less extent electrical 

and telecommunications equipment production, show larger investment per 

(multinational) company than the other 3ectors. 

·---· 
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Korean production of capital goods began ~itl1 shipbuilding, motor 

vehicle, general machinery and electronics industries in the 1960s. During 

the 1970s, further policies were adopted to expand machinery production, 

including schemes to promote heavy electrical machinery, machine tool and 

textile and agricultural machinery industry, and designation of 85 kinds of 

key machinery and 35 types of specialized machines for early development. An 

institute for applied research and quality control was established to upgrade 

the technological capability of Korean machinery industries. Between 1960 and 

1975, the share of the machinery industry in total manufacturing output 

doubled, with an annual growth rate of 21 per cent, a growth performance d~e 

in considerable degree to the incentives provided by government to create a 

technology base for the industry. 

In 1979 a new scheme to facilitate the development of industrial 

technology for capital goods production was adopted. Its central feature was 

the designation of certain capital goods as "Newly Developed Innovative 

Machines" (ND!~) and the 0ffer of special incentives for their production and 

purchase. Among other requirements for NDIM status were that the product was 

developed with local patents, without technical co-operation from abroad, with 

at least 60 per cent of local components (and no foreign components for 

critical functions) and that no NDIM was an exact copy of a foreign product. 

Quality of NDIM had to be certified by an independent quality inspection 

laboratory. 

A sample study of innovative entrepreneurs under the scheme has shown 

that 85 per cent of them were small and medium-sized companies, confirming 

similar findings in other industrializing countries which suggest that small 

companies tend to respond more flexibly to opportunities for innovation. 

Approximately two-thirds of the technological innovations arose in response to 

market needs, rather than mere technological feasibility. In more than half 

the cases, the innovative company received outside technical assistance from 

research institutions or potential users of the product. 

5.4 Experience at the Micro Level 

Developing countries embark on the production of capital goods for a 

variety of reasons; to ensure a steady and reliable supply of this key type 

of input, to take advantage of potential comparative advantage based on low 

··--
' 
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costs of skilled labour, to secure the benefits of spin-off from the capital 

goods branch to raise the level of technology of the entire manufacturing 

sector, and to develop a capacity to produce machines embodying specifications 

and designs appropriate to their countries' factor proportions. Ir.donesia is 

now embarking on such a strategy. For a programme of this kind to achieve the 

intended benefits, it is essential to ensure cost efficiency in domestic 

capital goods producton. The experience of a seitcted group of NICs 

(Argentina, Brazil, India, the Republic of Korea, Mexico, Pakistan and the 

Province of Taiwan) and of the problems they have encountered in capital goods 

industries (defined here as comprising industrial and agricultural machinery 

but excluding vehicles and electrical equipment) may offer valuable guidance. 

While skilled operatives in developing countries receive relatively low 

wages, this ensures a competitive advantage only if the wage differential is 

not nullified by proportionately lower labour productivity. Two aspects of 

labour productivity need to be distinguished~ "task" productivity (the number 

of items produced per minute by a worker on a set task) and "plant" 

productivity (output per operating day which depends on plant features beyond 

the operative's control). Most observations of factories in NICs indicate 

that "task" productivity is quite high, despite the use of less sophisticated 

machinery. In many activities, performance equals that of workers in 

developed countries, and it is rarely less than 30 per cent of their level. 

"Plant" productivity, however, is often much lower. In India, for example, 

labour productivity in the best firmss in the textile-machinery sector was 

estimated at one-third of that in European countries, in the worst at 

one-tenth. Similarly, a study in the Republic of Korea found average labour 

productivity in the entire mechanical engineering sector to be 20-30 per cent 

of that in Britain and the USA, although wages were still lower (by 90 per 

cent or more) than in these countries. 

Lower productivity at the task level in LDCs, when it was observed, was 

attributed chiefly to inadequate instruction about the best use of a machine 

tool, clogged floor space, poor quality tools, inadequate technical aids and 

failure to use jigs and fixtures in setting-up operations. Low plant 

productivity is chiefly a function of plant layout and scheduling. The 

typical plant in Mexico, Brazil and India exhibited poor layout in which the 

movement of the work-in-process interfered with operations at work stations. 
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Poer scheduling, observed in a study of forging in India, resulting in redu~ed 

use of labour and equipment, delays in identifying and correcting errors and 

in high interest charges on semi-finished inventory carrying costs. 

Low capacity utilization is another characteristic fEature of ~achinery 

production in LDCs. Mechanical engineering plants usually employ some costly 

items, such as machine tools, fixtures and welding equipment. Each can be 

fully utilized only if a plant produces a large batch of items of a single 

type or a range of products requiring a similar operation such as stamping. 

At low volumes of output, low utilization rates are unavoidable. Addition of 

export markets to a small domestic market is one way of reducing this problem. 

Materials management 1s another problem area. Studies in India and 

elsewhere have observed floor space cluttered with accumulated sand from 

castings, and fabrication and assembly operations crowded in any place that 

happens to have room available. The almost universal characteristic 1s 

congestion and a mixing of operations which frequently leads t0 poor quality 

production. 

Sub-contracting has proved an important way of reducing costs 1n 

machinery producing sectors. Small firms concentrating on a few operations or 

components are able to use special purpose equipment fully and to benefit from 

learning by doing in a specialized area. Two conditions need to be met to 

reap the potential benefits of sub-contracting. The mother firm must be able 

to co-ordinate multiple sources of supply so that production is not 

interrupted by bottlenecks, and the sub-contractors must be efficient and 

reliable. In contrast to Japan, where sub-contracting played a very major 

role in the process of industrialization, sub-contracting is exceptional in 

east Asia and Latin American NICs. The organization costs of sub-contracting, 

it seems, tend to outweigh the cost reductions that can be derived from it. 

Related to sub-contracting is failure to make use of opportunities for 

rebuilding of equipment. The cost of rebuilding is often much below that of 

new machines, and rebuilding makes it possible to incorporate newly available 

features. While rebuilding is common in developed countries, it seems 

non-existent in the Republic of Korea, the Province of Taiwan or the 

Philippines. 
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Efficient machinery production presupposes well developed casting and 

forging facilities, activities which zre intensive in skilled labour and do 

not justify the cost of mechanization except at very high volumes. Foundry 

and forging operations 1n developing countries are typically very much less 

capital-intensive than 1n developed countries. In India, the capital-labour 

ratio has been found to be $US 3,SOO per worker, as compared with $US 2S,OOO 

in developed countries, but the savings in fixed costs are not reflected in 

greater competitiveness. The price of Indian forgings of comparable quality 

is on average SO per cent above the cif price of imported ones. The 

explanation is partly factors external to the firm, such as high cost and 

erratic supply of materials, and partly internal inefficiency and small 

production runs. Similar difficulties have been encountered in the Republic 

of Korea, such as wastage of material in unnecessarily heavy forging blanks. 

Superimposed on the technical difficulties faced by an infant capital 

goods sector, such as those surveyed in the preceding paragraphs, may be 

additional difficulties caused by misguided policies designed to foster the 

sector's development. In the Republic of Korea, Mexico and India, for 

example, early emphasis on encouragement of large-scale firms through 

low-interest loans and tax incentives resulted in the purchase of equipment 

several times too large for the domestic market. Emphasis on size often leads 

to laxity about quality. High quality is particularly important for machine 

tools. If locally produced machine tools are not adequate for high precision 

work, they can compromise the competitiveness of the equipment producing 

sector. 

As developed countries have lost competitive advantage in the production 

of simple standard machines and have been obliged to concentrate on higher 

technology production, a potential export market for si~~le machines has 

opened up for developing countries, both in developed and in other developing 

countries. Developed countries import primarily conventional lathes, drilling 

and grinding machines demand for which tends to be highly price elastic. The 

unit price of machines imported by Japan from developing countries, for 

example, is le~s than one-tenth that of machines imported from developed 

countries, which suggests a developing country advantage in the cheaper type 

of machine and/or in price of any given type of machine. 
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Given the relative abundance of labour in LDCs, one would exp~ct them to 

produce machines designed for relatively labour-intensive processes. What 

little evidence is available does not support this presumption. One reason 

may be that the evidence is restricted to large firms which often produce 

under licence and behind protective tariff walls and therefore have little 

incentive to adapt factor proportions to prevailing relative factor prices. 

Small producers are more likely to face competitive factor and product markets 

and therefore feel obliged to adapt imported designs or produce their own, 
~ 

copying and adapting existing equipment. 

Relying solely on equipment of older vintage is liable to leave LDCs with 

a technological disadvantage. Design res~arch then Decomes an important 

additional influence on competitiveness in the longer run. There is evidence 

of efforts by companies in NICs to modify and upgrade imported designs to 

produce a machine that permits a lower capital-labour ratio in the using 

sector. An example is that of Argentine companies manufacturing 

food-processing equipment that is less mechanised than developed-country 

equipment designed for the same product. But the general weight of the 

evidence is that LDCs do not devote enough effort and resources to research, 

and this applies even to the NICs. Much of the limited research undertaken in 

LDCs is process related and pertains primarily to design. Technology 

development is an infant industry that requires intensive, though temporary, 

nurturing. 
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Chapter VI. Objectives, Constraints and Policies 

6.1 Objectives and Constraints 

A number of considerations have led Indonesian policy makers to give 

serious consideration to the desirability of greater emphasis on ~anufacturing 

in general and capital goods production in particular. The likelihood that 

the oil sector will not continue to propel economic growth to the extent that 

it has done in the 1970s, both because of less favourable world prices and 

diminishing exportable surpluses, poses the need for an alternative engine of 

growth, and manufacturing is the most likely candidate, judging by all past 

development experi~nce. In Indones~a. industrial development has lagged 

behind, partly because of the very abundance of oil and other natural 

resources; and such industrial development as has occurred has been largely 

confined to production of non-durable consumer goods and more recently durable 

consumer goods and intermediate products, with little if any production of 

capital goods. Almost all this development, moreover, has been for the 

domestic market with relatively high rates of effective protection, with 

little if any export. As a result, it has not been required to become 

internationally co~petitive. 

A move into capital goods production is sometimes advocated on the 6cound 

that it will fill a "gap" in Indonesia's industrial structure and will achieve 

a more "balanced" industrial sector. But there is no intrinsic merit in 

gap-filling or balance. It is true that the development of complementary 

industries may have favourable "linkage" effects -, external economies which 

may help reduce costs in other industries or impart a stimulus to other new 

developments. But it is unrealistic to imagine that a country even as large 

as Indonesia can aim at a completely self-contained industrial structure, 

without "gaps". Even the most highly industrialised countries, while most of 

them produce many capital goods, rely on imports from one another for the 

great majority. 

There is now a prima facie case for the development of a capital goods 

sector in Indonesia. Over the next two decades, such development could mean a 

major structural change in Indonesia's industrial economy. But unless capital 

goods can be produced efficiently, that is to say at or near internationally 

·' 
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competitive prices and quality, the domestic user industries will be adversely 

affected. The net effect on economic growth and employment may be negative. 

The best way to ensure international competitiveness is to select 

industries in which Indonesia is likely to have a comparative advantage, so 

that no very high rates of effective protection will be needed even in the 

early stages and some exports may be possible quite soon. It implies a shift 

from a generally inward-looking towards a more outward-looking industrial 

development strategy. In the past, Indonesia, like most developing countries 

in the early stage of industrialisation, has leant towards the former sL~ategy 

which emphasises replacement of imports in a protected domestic market. It 

has increasingly come to be recognised that such a strategy is liable to run 

out of steam as the phase of easy import subtitution draws to a close and to 

perpetuate dependence on protection by insulating manufacturers from the 

dynamic stimulus of international competition. 

There is a presumption that Indonesia is most likely to have a 

comparative advantage in resource-based industries and, because of her 

relative abundance of cheap labour, in relatively labour-intensive industries 

(and methods of production). A preference for resource-based industries is 

also likely to promote the objective of better regional balance in industrial 

development. An emphasis on labour-intensive industries (including, wherever 

possible, assistance to and involvement of small-scale enterprise) will 

promote the objective of employment creation (hence more equitable 

distribution of income) and international competitiveness. All these 

considerations have led Indonesian economic planners to focus on industries 

producing processing equipment for agricultural and forestry products. 

Formidable obstacles stand in the way. This is not the place to spell 

out in any detail the constraints that have hampered Indonesian industrial 

development and the development of a capital goods or engineering sector in 

particular. Dutch colonial policies and subsequent decades of political 

instability hampered manufacturing development until Repelita I. What there 

was of it, as has been mentioned, was, as in most developing countries in the 

earliest stage of industrialisation, inward-looking import substitution, 

chiefly of finished consumer goods. Inadequacies of industrial, business and 

engineering infrastructure, of skilled manpower, of a technological/scientific 

base and of experienced management were, and remain, serious constraints, 
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especially in areas such as most capital goods production where more advanced 

technology matters. A highly regulatory environment inherited from the first 

two decades after independence, and the increased comparative disadvantage 

imposed on the whole manufacturing sector by the oil boom of the 1970s further 

inhibited dynamic entrepreneurial initiatives, although the existing 

manufacturing industries, producing under cover of high rates of effective 

protection for a booming home market, experienced rapid growth. If. for the 

reasons that have been mentioned, selective development of capital goods 

production is desirable for the 1980s, energetic efforts to remove some of 

these constraints are an essential prerequisite. Some of the required 

policies are briefly indicated in the remaining pages of this Main Report. 

6.2 Policies 

All industrial development presupposes a favourable macroeconomic policy 

environment - reasonable stability of prices, reasonably stable growth of 

aggregate demand, reasonable security from violent external shocks. 

Specific policies for industrial development can be divided into 

primarily long-term and primarily medium-term. 

Long-term (20-25 years) policies must seek to improve the preconditions 

i.e. to remedy the constraints mentioned above. Apart from the various kinds 

of physical and business infrastructure relevant to industrial development, 

the most important is technical/scientific capability. While in the short

and medium-term, the only way of filling the gaps is reliance on foreign 

technical assistance in one form or another, the longer-term answer is in 

technical and scientific education and research. Among the many obstacles in 

Indonesia are a tendency among middle-class parents and children to look to a 

humanities or social science rather than a scientific/technological training; 

and a promotion system which provides virtually no incentives to academics to 

undertake good academic research. 

Medium-term policies, say, for Repelita IV and V, must focus on 

furtherance of a desirable pattern of industrial development. This means 

policies to upgrade the efficiency of exist~ng industries and to encourage the 

development of new industries likely to meet the objectives, i.e. conform to 
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the desired trade-offs among objectives, of national policy. Such policies 

can be classified in two categories, planning decisions (i.e. measures aiming 

at a particular allocation of resources determined by administrative decision) 

and market incentive measures (i.e. measures designed to promote the efficient 

operation of market forces in guiding investment and other resource allocation 

decision). While industrial policy making will in practice always employ a 

combination of both, there are reasons for thinking that an emphasis on the 

latter approach may be more conducive to economic efficiency and thus 

international competitiveness. 

It is now widely recognised that Indonesian manufacturing industry has 

suffered from excessive regulation by government. Traditional attitudes and 

reaction against laissez faire liberalism have combined to impose on 

industrial development a straitjacket of bureaucratic regulation which has 

made efficient, flexible and dynamic enterprise extremely difficult. A belief 

that pribumi businessmen cannot compete with non-pribumi - a belief no longer 

neces3arily justified - has reinforced these tendencies. Taking risks in 

deregulation may be the single most effective contribution that government can 

make to industrial development. 

This is in no way inconsistent with a policy of g1v1ng public enterprises 

and government procurement an important role in supporting the development of 

efficient domestic capital goods production. Preference in domestic 

procurenent may be merely a disguised form of protection for uncompetitive 

firms. But it can also help overcome ingrained prejudice in favour of 

established brand names of multinational corporations whose products may not 

necessarily be optimal for Indonesian conditions. 

Turning from such general considerations of industrial policy to measures 

particularly relevant to the promotion of capital goods industries, and more 

particularly, industries producing processing equipment, there are a number of 

policies which may be helpful 1n promoting efficient development of whatever 

industries have been selected by the criteria indicated above~ 

a. Sub-contracting. There is a good deal of evidence that production 

of components and parts by small firms acting as sub-contractors would not 

only be desirable as a form of assistance to small-scale enterprise but ~ould 
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actually increase efficiency through specialisation and because of the greater 

capacity of small firms to adapt and adjust. Measures should be devised to 

remove some of the obstacles which have largely prevented the practice of 

sub-contracting in Indonesia. 

b. Standardisation of Components. Quite a number of types of equipment 

(or components) are used by more than one processing industry, e.g. presses, 

driers, pumps, etc. So long as each industry uses equipment or components 

with different specifications, the volume of demand for each may be inadequate 

for economic domestic production. Where standardisation is possible without 

adverse effects on the user inutry, it could be helpful in achieving an 

adequate volume of demand. 

c. Quality Control. Poor quality control has been identified as one of 

the most serious weaknesses of almost all enterprises at present engaged in 

processing equipment production in Indonesia. At the same time, some 

outstanding exceotions of good quality production under the guidance of the 

Bandung Metal Indutry Development Centre came to the notice of the UNIDO field 

mission. The example of the Republic of Korea where the establishment of an 

Institute for Machinery and Metals made a major contribution to upgrading 

technical capability and an independent quality inspection laboratory under 

the "Newly Developed Innovative Machines" incentive scheme to the maintenance 

of high quality (see Part VI, section 2.2 below) may have valuable lessons for 

Indonesia. 

d. Research and Development. There are several institutions in 

Indonesia, besides the MIDC in Bandung, with a potential role in raising the 

technological capability of industry by the promotion of research and 

development (R & D). Among them are the Institute of Technology (ITB) in 

Bandung, the Material Testing Institute (MTI) in Bandung and the Centre for 

Development Research, Science and Technology (PUSPIPTEK) at Serpong near 

Jakarta. Besides these scientific and technical institutions, there is the 

Agen~y for the Assessment and Application of Technology (BPPT), created in 

1979 and reorganised in 1982, with the task of advising government agencies 

and the private sector on technology development. Its chairman is the 

Minister of State for Research and Technology and among its 22 directorates 

are several with relevance to capital goods, such as the directorates for 

machine and electrotechnical industries, for processing and engineering 
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industries, for defence and strategic industries and for industrial 

infrastructure. In addition, among its technical operation units, there is a 

Processing Technology Unit. 

Clearly, the institutional framework for R & D is expanding, but the 

institutes need to change their present relatively passiv~ attitude towards 

industrial enterprises and play a more active part in stimulating 

technological development for the manufacturing sector. The UNIDO field 

mission observed that most enterprises were unaware of the possible R & D and 

operational support which could be obtained from these institutions. There is 

need for more promotional efforts on their part and more active co-operation 

with industry associations and individual enterprises. 

e. Industry Associations. In Indonesia, industry associations function 

at present mainly as lobbying and public relations agencies. They could 

develop an important role in promoting the managerial and technological 

capability of their member companies. Their management needs to be entrusted 

to carefully selected professionals with managerial, financial/accounting and 

engineering experience. Thus qualified, the associations should extend their 

work to managerial and technical issues, market analysis, trends in technology 

(especially overseas), training and education requirements (especially 

apprenticeship), promotion of sub-contracting, co-operation among members and 

with enterprises in other sectors, support of R & D activities, promotion of 

standardisation, co-operation with government in such matters as local content 

programmes and the formulation of policies and common positions i~ areas such 

as investment rebulation, credit policy, taxation, foreign trade, 

environmental control, deregulation and infrastructure. Such an active role 

of industry associations would be beneficial both to their member enterprises 

and to the development of their industries in the national interest. 

f. Education and Training. Skilled labour, experienced and competent 

technical staff and (in less degree) commercial middle mangement are scarce in 

Indonesia. To overcome these deficiencies in the short term it will be 

necessary to rely, besides technical assistance from abroad, pri~arily on 

on-the-job training, workshops and short courses, especially for domestic 

enterprises without foreign partners. Wherever practicable, overseas 

technical and management training facilities, combined with practical 

experience in overseas plants, should be made available to Indonesian 

G ~» 
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trainees. Be~ides these short-term measures, it goes without saying that 

there is continuing need in the longer term to extend and upgrade basic and 

academic technical education in science and engineering. 

g. Exports. It may be that, for certain types of processing equipment 

for which there is a substantial domestic demand and which is relatively 

simple in design, Indonesia could secure export markets in neighbouring (and 

perhaps other) countries with the same raw material producing and processing 

industries. Exploration of such export opportunities at the selection stage, 

and in feasibility studies, and active assistance and training in export 

marketing once the industry goes into production, may significantly improve 

prospects. As has been suggested earlier in this report, ASEAN industrial 

complementation arrangements may provide the ideal frarrework for such 

initiatives on a reciprocal basis. 

h. Technical Assistance. If, as has been suggested above, Indonesian 

capital goods industry development must, in the short and medium run, rely 

heavily on technical assistar.ce from abroad, efforts should be made from the 

start to involve domestic enterprises and local staff to secure maximum 

transfer of knowhow. The integrated approach which has already been adopted 

in the sugar industry and which hJs been recommended in Part V for several 

other industries may often be suitable for this purpose. More generally, the 

involvement can take the form of employrr.ent of local staff in increasingl> 

responsible positions in direct investment or management contract arrang?~?nts 

with multinational enterprises or as memb£rs of foreign consult.ancy or 

technical assistance teams. 

There are a number of ways in which UNIDO may be able to contribute tc 

such technical assistance and help Indonesia in the design and execution of 

the policy measures which have been recommended. More specifically; 

a. UNIUO may be able to assist with the technical assistance programme 

for the development of an integrated approach to equipment 

processing for certain inciustries recommended in Part V. 

b. UNIDO could advise and assist the programme for technology transfer, 

management and the building up of engineering capability for 

processing equipment production recommended in P~rt V. 

' . 
~~~-~~~~~ 
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c. For most types of processing equipment, studies of economic, and in 

some cases also technical, feasibility have been recommended before 

any firm decisions are taken. UNIDO could assist in the preparation 

of such feasibility studies and sub-sector analyses. 

d. A review of overall progress and prospects of the Indonesian 

industrial sector and analyses of selected priority issues of 

industrial policy and strategy, including the area of processing 

equipment production may be desirable halfway during Repelita IV, 

say in 1987, with a view to providing a sound analytical basis for 

Repelita V. UNIDO may be able to undertake such a review. 

0 

I 



• 

13500 
C 1 cf t) 

~i~tr. 

T.Jff!:DO I IS/? .• 2..1 I,'._.~ i. l 
21 ~.farc'.1 198h ·- -

=::mus7R:..;.L JEVELOPMENT ORGANIZATION ENG LISE 

Draft 

r:rnONESIA INDUSTRY SECTOR STlJDY* 

?art II. In~~strial Develonments in Indonesia -
Past Trends and Future ?rosDects 

?repared by the 

Regional and Country Studies 3ranch 
Division for Industrial Studies 

The designationd employed and the pr~sentation of the material 
in this document do not imply the expression of any opinion whatsoever 
Jn the part ,,:~ the Secretariat of the United Nations concerning the 
:egal status of any country, territory, city or area or of it~ 
authorities, or concerning the delimitation of its frontiers or 
':Joundaries. ':'his document has been reproduced without formal editing. 

"i.34 33712 



( i) 

The UNIDO INDONESIA INDUSTRY SECTOR STUDY comprises the following six parts; 

Part I Main Report 

P3rt II Industrial Development in Indonesia 
Past Trends and Future Prospects 

Part III Survey of Capital Goods and Engineering Industries 

Part. IV Long-Term Projections of Demand for Capital 
Goods in Indonesia 

Part V Potential for Development of a Selective Capital 
Goods Industry 

Part VI Capital Goods Prod~ction in Developing Countries: 
International Experience 

THIS DOCUMENT CONTAINS PART II. 



Chapter I 

Chapter II 

(ii) 

Part II: Industrial Developments in Indonesia -

Trends and Future Prospects 

CONTENTS 

Recent Economic Developments in Indonesia 

The Industry Sector: Past Performance 

2.1 Overview of the Manufacturing Sector 

2.2 Growth of Value Added in Manufacturing 

2.3 Structural Changes in Manufacturing 

2.4 Employment and Labour Productivity in 

Manufacturing 

2.5 Geographical Distribution of Manufacturing 

2.6 O\.lnership and Investment Pattern in 

Manufacturing 

2.7 Exports and Imports of Manufactures 

2.8 Small-Scale and Household Industries 

Chapter III The Industry Sector: Prospects 

Chapter IV 

3.1 Introduction 

3.2 Growth Prospects for the Manufacturing 

Sector 

3.3 Prospects for Development of Comparative 

Advantage 

3.4 Future Composition of Domestic Demand 

for Manufactures 

3.5 Priorities in Industrial Strategy 

3.6 Proj~ctions of Sectoral Growth in 

Indonesian Manufacturing 1980-1990 

Economic Implications of Alternative Strategies 

4.1 Inter-Industry Linkages 

4.2 Factor Intensities 

4.3 Comparison of Strategies 

4.4 Combining Different Strategies 

Statistical Annex 

Page 

1 

9 

9 

12 

15 

21 

23 

24 

26 

30 

34 

34 

34 

36 

41 

42 

44 

47 

47 

so 
56 .. 

59 

61 



Table number 

Chapter I 

I. l 

I.2 

Chapter II 

II .1 

II.2 

II.3 

II.4. 

II. S 

II.6 

II. 7 

II .8 

II .9 

II.10 

II.11 

(iii) 
LIST OF TABLES 

Indicators of economic performance, Indonesia, 
1968-1981 

Balance of payments, 1974/75, 1979/80-1983/84, 
($ million) 

Indonesia: average annual rate of growth of GDP 
and various sectors, 1960-1980 

Developing countries: average annual growth 
rates of GDP and manufacturing value added, 
1960-1980 and 1970-1980 

Contribution of selected developing countries 
to the increase of MVA of developing cuntries, 
1973-1980 

Manufacturing value added by branch of industry 
ranked according to average annual growth, 
1971-1980 

Structural changes of value added in 
manufacturing, 1971 and 1980 

Production of selected manufactures, 1968-80/l 

Average annual growth rates of value added, 
employment and labour productivity, 1970-1980 

Approved and realised (implemented) foreign 
investment projects by sector, 1967-1981 

Exports of manufactures, 1977-1982 

Manufacturing sector, by size of enterprise, 
1974/S, 1979 

Percentage distribution of value added in 
small-scale (1979) and household and cottage 
establishments (1974) 

5 

7 

13 

13 

14 

16 

17 

20 

22 

25 

27 

31 

33 



Chapter III 

III. l 

Chapter IV 
IV .1 

IV .2 

IV.3 

Figure ~'umber 

Chapter I 

I. 

II. 

III. 

IV. 

v. 

VI. 

(iv) 
(List of tables continued) 

Projections of manufacturing output at 1980 
prices with special reference to metal sectors, 
1980-1990 

Domestic production effect 

Total and direct labour requirements in man-years 
by industry per Rp. billion of domestic final 
demand and rankings according to labour, skill 
and non-wage value added 

Economic effects of alternative strategies 

LIST OF FIGURES 

Share of GDP by economic sectors, 1960-1980 

Share of manufacturing value added in GDP 
1980; selected Asian and large countries 

Manufacturing value added in billion US 
dollars, 1980; selected Asian and large 
countries 

Manufacturing value added per capita, 1980; 
selected Asian and large countries 

Structural change in Indonesian manufacturing 
value added according to end use, 1971-1980 

Imports and domestic production of manufactured 
goods by end use, 1967-1980 

45 

48 

52 

56 

10 

10 

11 

11 

18 

29 



Table number 

1. 

') 
"- . 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

(v) 

LIST OF ANNEX TABLES 

Indicators of population, gross domestic product 
and manufacturing value added, selected developing 
countries, 1980 62 

GDP by industrial or1g1n (at constant 1975 prices) 
in million US $and annual rates of growth, 1960-1980 63 

Indonesia: Changing share of economic sectors in 
GDP, 1960-1980 64 

Indonesia: annual growth rates of real manufac-
turing value added, 1970-1980 65 

Indonesia: structural changes of value added in 
manufacturing, 1971-1980 66 

Indonesia: structural changes of manufacturing 
value added according to end use of manufactured 
products, 1971-1980 67 

Indonesia: production of selected commodities, 
1970, 1975-1980 68 ,69 

Indonesia: indicators of apparent consumption 
of selected manufactures, 1970-72 and 1976-78 70 

Relative degree of industrialisation in the 1970s 
by industrial branch 71 

Indicators of net rr.anufacturing output, 1970 
and 1977 72 

Indonesia: number of establishments, employment, 
wages and salaries 73,74 

Gross output, value added, gross fixed capital 
formation 75,76 

Performance of manufacturing sector by branches 77 

Productivity index - value added per employee 
relative to total manufacturing, 1970 and 1980 78 

Regional distribution of medium and large scale 
manufacturing enterprises, 1974 79 

Number of establishments, persons engaged and 
value added by size and branch of industry, 
1974/75 80 



17. 

18a. 

18b. 

19. 

20. 

21. 

22. 

_.). 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

(vi) 
(List of annex tables continued) 

Number of employees by industry and by location, 
Indonesia, 1974/75 

large and medium enterprises: number of 
establishments, employment, value added and 
average size by ownership, 1974/75. 

Sectoral value added by ownership, 1974/75 

Approved domestic investment projects by sector 
1968-1981 

Approved foreign investment projects by origin, 
1967-1981 

Indonesia: product mix of traded manufactured 
goods, 1970, 1975 and 1980 

Indonesia: indicators of export performance 
by product group, 1970-1972 and 1976-1978 

Indonesia: export-performance indicators 

Indonesia: import and domestic production of 

81 

82 

83 

84 

85 

86,87 

88 

89 

manufactured goods by end use, 1967-1980 90 

Indonesia: origin of imports of manufactures by 
branches, 1980 91,92 

Indonesia: destination of exports of manufactures 
by branches, 1980 93,94 

Indonesia: shares of exports and imports classified 
according to level of processing 1970 and 1980 and 
trend growth rates, 1970-1975 and 1975-1980 95 

Employment and GDP at constant market prices, 
by sector, 1971 and 1980 96 

Sectoral shares in ~mployment and GDP at constant 
1973 market prices and compound annual rates of 
increase in sectoral employment, gross value added 
at constant 1973 market prices and labour 
productivity, 1971-1980 97 

Manufactured exports in major East Asian countries 98-101 

~anufactured exports by type of industry and 
country sample, 1975 102,103 

Wages per worker and labour productivity for 
selected industries in 1974 104 



33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

(vii) 
(List of annex tables continued) 

Analysis of changes in imports of labour 
intensive products in which developing countries 
market shares made their largest increases over the 
interval 1965 to 1975 105,106 

Export performance ratios for manufacturing 
industries, by country sample 107-112 

Indonesia; Elasticities of consumption for 
selected consumer goods, 1976 113 

Growth and size elasticities, 1969-1973, for 
large countries 

Distribution of production of domestic manufacturing 
over main supply categories and distribution of 
domestically producted intermediate manufactures 

114 

over main purchasing sectors 115 

Component share of demand for domestically 
produced goods 116,117 

Intermediate i~port requirements for industry 118,119 

Intermediate import requirements for groups of 
industries 

Projections of incremental capital and labour 
force requirements in manufacturing with special 
reference to metal sectors; 1980-1990 

Projections of incr~mental direct intermediate 
import requirements and incremental value added 
by manufacturing sector with special reference to 
metal industries; 1980-1990 

Labour-intensity of groups of industries 

120 

121 

122 

123 



Chapter I. Recent economic development in Indonesia 

The decade and a half since 1968 have been a period of rapid and sustainec 

economic development in Indonesia such as few would have thought likely or 

possible in the 1950s or early 1960s. 

Indonesia, the fifth largest country in the world, had passed through 

several decades of economic malaise and political turmoil. The troubles began 

with the great depression of the 1930s which severely hit the Dutch-ruled 

colonial economy. Then followed the scorched-earth policy and Japanese 

occupation during World War II, the post-war years of war against the Dutch 

and, after attainment of independence, years of political instability and, 

despite intermittent efforts by successive governments, economic stagnation or 

decline. They ended, in the last years of Sukarno's "guided democracy", in 

economic chaos with few parallels in a large country except in the aftermath 

of war or revolution. Inflation, fuelled by mounting budget deficits, reached 

an annual rate in excess of 1,000 per cent. The tax system had largely broken 

down, eroded by inflation and corruption. For some years no government budget 

had been published. Exports, throttled by a complex network of multiple 

exchange rates and regulations, were paying for barely one-half of imports. 

The country was in default on external debts the magnitude of which was 

unknown. The infrastructure of railways, ports, inter-island shipping and 

public utilities, including much indispensable irrigation, had been allowed to 

run down for decades. The small manufacturing sector, chiefly textile 

weaving, was operating at 10-30 per cent of capacity for lack of foreign 

exchange for materials and spare parts. Peasant agriculture had increasingly 

withdrawn from the cash economy into subsistence production. 

The new Government under General Soeharto which took over power during 

1966, in the wake of an abortive coup on 30 September 1965, made economic 

stabilisation, rehabilitation and development its top priorities. Within two 

years, inflation was brought under control by orthodox monetary-fiscal 

restraint, assisted by balance of payments support from a consortium of 

creditor/donor countries (IGGI). Exchange controls were dismantled, the 

exchange rate gradually unified, foreign trade partially deregulated and 

efforts made to correct the worst distortions in the domestic price 
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structure. A Foreign Investment Law was passed to provide tax and other 

incentives to foreign investors. Professional economists, largely from the 

University of Indonesia, were enlisted, first as economic advisers, later as 

~inisters, to take charge of economic policy formulation, with a good deal of 

help from the International Monetary Fund, the World Bank, the United Nations 

and other agencies. In 1968, development expenditure, which had been 

temporarily suspended, was resumed for rehabilitation of infrastructure. On 1 

April 1969, the first Five Year Plan (Repelita I) came into operation, with 

food production as the top priority. 

Indonesia was fortunate in two respects. The Government's decision to 

give the highest priority to food, and especially rice, coincided with the 

"green revolution" in rice - development at the International Rice Research 

Institute of high-yielding, fast-maturing varieties; and the OPEC oil price 

increases of 1973-74 and 1979-80 for a decade freed Indonesia from balance of 

payments constraints and provided ample government revenues. Neither by 

itself would have ensured successful development. But combined with dynamic 

but by and large prudent economic policies which grasped the o~portunities, 

the two pieces of good fortune helped lift Indonesia into the category of 

fast-growing, middle-income countries of East Asia. 

Even before the new rice varieties became available, a rice intensi

fication programme (Bimas or "mass guidance") had been initiated in the late 

1960s, including irrigation, fertiliser, pesticides, rural credit and 

agricultural extension. These measures, together with price incentives to 

farmers, massive expansion of domestic urea production and extension of 

multiple cropping, laid the foundation for a sustained expansion of rice 

production, only briefly interrupted by disease and credit repayment problems 

in the years 1975-77. Growth of rice output averaged 5 per cent a year over 

13 years, 1968-81, an achievement probably unmatched in any large developing 

country. Its importance for Indonesia's economic development can hardly be 

overestimated. A more than twofold increase in output of the preferred staple 

food not only directly raised the living standards of the majority of 

subsistence farmers but increased cash income and purchasing power throughout 

the rural areas, especially in Java. It expanded non-agricultural employment 

opportunities, greatly enlarged the mass market for consumer goods and 

services and saved foreign exchange for rice imports. In 1982 and 1983, 

severe drought almost halted g~owth of rice output, but there are grounds for 
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confidence that the grow~h trend which has brought Indonesia close to 

self-sufficiency in rice will be resumed with more normal seasons and that the 

new technology for higher yields can be extended to other food crops. 

Indonesia has been an oil producer for almodt a century. The discovery of 

the lar!?P. Caltex "Minas" field during the 1950s gave a spurt to crude oil 

production, raising Indonesia's output to about 2 per cent of world 

production. In the early 1960s, new agreements between the government and the 

foreign oil companies gave the state oil enterprise substantial control over 

the industry and th~ government a large share in its profits in the form of 

oil company tax. From 1968 onwards, exploration activity revived, under 

production-sharing contracts between Pertamina and numerous foreign companies, 

and output rose rapidly. 

It was at this point, in 1973/74, that the fourfold increase in the oil 

price by OPEC, of which Indonesia was and remains a member, transformed 

Indonesia's financial situation. The huge improvement in the terms of trade 

doubled Indonesia's export earnings and, together with renegotiation of the 

profit split between government and companies, more than doubled government 

revenue. 

The oil boom was a shock to the system and, as in other oil exporting 

countries, brought difficulties of economic management. Large domestic 

deficits, which were consistent with formally balanced budgets while export 

revenues were rising rapidly, threatened hard-won price stability. In 1974 

the inflation rate rose again to nearly 40 per cent. Over-exuberant expansion 

of the state oil enterprise, Pertamina, caused a major crisis which 

temporarily shook confidence in the Gcvernment's credit. The mid-1970s 

brought symptoms of the "Dutch disease", as non-oil traded goods producers, in 

cash crop export and import-competing manufacturing industries, were squeezed 

between a fixed exchange rate and domestic inflation. It was primarily this 

concern that led to the large devaluation of the rupiah (by 33 per cent) in 

November 1978, although balance of payments considerations - declining real 

prices of crude oil and a slump in world market prices of some of Indonesia's 

major non-oil export commodities - also seemed to justify such a step. In the 

event, the second OPEC oil price increase, of 1979-80, on the contrary, 

brought three mere years of large balance of payments surpluses and abundance 

of ~overnment revenue. Inflation again threatened to get out of hand but was 

a2ain well contained. 
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All these vicissitudes notwithstanding, there is no doubt that the two oil 

booms brought immense benefits. They made possible economic and social 

development programmes on a scale that would have been inconceivable without 

them. Whereas the first Five Year Plan, with its relatively modest overall 

targets, had focused on economic recovery and growth, largely neglecting 

social objectives for the time being, and within economic development on food 

production, the much more ambitious second and third Five Year Plans 

deliberately shifted the emphasis significantly towards social welfare, and 

within economic development towards industry, especially resource-based 

manufacturing. 

Much of the additional oil revenue was used for so-called Inpres 

(Presidential Instruction) programmes for work creation on local public works, 

for school building, health clinics, drinking water, family planning and 

reafforestation projects. At the same time, the country's hydrocarbon, 

mineral and timber resources became the basis for very large, capital

intensive projects for the construction of oil refineries and other 

petrochemical plants, LNG trains, fertiliser and cement factories, aluminium 

and other smelters, saw-milling and plywood capacity, paper and sugar mills -

mostly state enterprises or joint ventures with foreign investors. IGGI 

project aid and official commercial borrowing overseas supplemented oil 

revenue to finance a great deal of investment in irrigation, road 

construction, urban renewal and other infrastructure, as well as the Bimas and 

transmigration programmes. Partly as an easy way of distributing more widely 

the benefits of the oil bonanza, large budget subsidies kept down the prices 

of food, fertiliser and oil products. 

Table I.l presents some indicators of overall eco~om1c performance during 

the years 1968-81. Economic growth, measured by GDP at 1973 prices, averaged 

8 per cent a year. The inflation rate fluctuated with the two oil booms after 

the initial stabilisation phase but was notably brought back to single digit 

figures in 1978 and again in 1981 (and 1982). The investment ratio (gross 

fixed capital formation as percent of GDP) rose from 9 to 21 per cent, the tax 

ratio (government revenue, including oil tax, as percent of GDP) from 8 to 24 

per cert. Rice production rose at an average annual rate of 5 per c~nt, total 

:ood production at 4 per cent and che contribution of the broad agricultural 

sector (including forestry and fisheries) to GDP at 3.5 per cent. Production 

of crude oil peaked in 1977 and has since then hovered around a slightly lower 
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figure, as the yield of the Minas field has declined and exports have been 

restrained by demand as well as the OPEC quota. Much of the growth of modern 

sector industrial production has been relatively capital-intensive, its direct 

contribution to employment has ~een small, estimated at almost half a million 

during the 1970s. 

Year 

1968 
1969 
1970 
1971 
1972 
1973 
19 7 t, 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
Annual 

Table I.l Indicators of economic performance, Indonesia, 1968-81 
(Percentage) 

GDP Inflation 
Growth 

Rate 

13.9 
9.0 

10.9 
6.5 
9.4 
6.8 
7.6 
5.0 
6.9 
8.8 
6.8 
5.3 
9.6 
7.6 

Rate 

85 
10 
9 
2 

26 
27 
33 
20 
ll• 
11 
8 

20 
16 

7 

Rice 

12.5 
5 .1 
6.5 
4.7 

-3.6 
10 .6 
4.7 

-0.6 
3.9 
0 .1 

10.1 
2.3 

12.8 
10.4 

Growth of Output 
Food Agricul- Crude 

ture Oil 

9.1 6.9 18.0 
1.0 i. 1 23.3 
3.5 4.2 15.1 
3.4 4.0 4.3 
1.1 2 .1 21.3 
7.0 5.5 23.8 
6.9 3.7 2.8 
0.9 o.o -5.0 
3.5 4.7 15.3 

-1.2 1.6 11. 7 
9.6 7.2 -2.9 
4.0 3.8 -2.6 
8.6 5.2 -1.1 
8.1 3.5 1.6 

Investment 
GDP 

Ratio 

9 
12 
14 
15 
19 
18 
17 
20 
21 
20 
21 
21 
22 
21 

Average 
1968-81 8.2 20.1 5.1 4.0 3.4 7.8 
Source: Central Stati3tical Bureau. 

Tax 
GDP 

Ratio 

8 
9 

10 
11 
13 
15 
16 
18 
19 
19 
19 
21 
24 
24 

Evidence on the distribution of income is still ina~equate for firm 

conclusions. Inequality in urban areas, and between urban and ru~al areas, 

ras almost certainly increased, chiefly because of the concentration of modern 

sector growth in Jakarta. But inequality within rural areas, and between Java 

and the outer islands, appears to have diminished. There is no doubt that the 

great majority, even in the bottom 40 per cent of the income distribution, 

have experienced an improv~ment in material living standards. GDP per head, 

according to World Bank data, in 1980 passed the $400 mark which the Bank used 

to divide middle from low income countries. But this figure is deceptive. 

Indonesia is still a poor country, with a large proportion of the people 

living in poverty. Per capita household expenditure in rural Java, which 

'contains half the population, is still within the range of $120-150. The 
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average holding of those who own land in Java is only 0.5 ha, and estimates of 

landless (i.e. owning no cultivable land) range from one-quarter to one-third 

of the rural population. 

In a country where only those who can rely on family support can afford to 

be unemployed, figures for open unemployment do not mean much. But a large 

proportion ~f the Indonesian labour force consists of ·~orking poor'', forced 

to work long hours for low wages or to scratch a living in intermittent 

low-income activity. With a work force growing, and expected to continue to 

grow, at about 2.5 per cent a year, the task of generating opportunities of 

productive employment for more than 2 million new entrants to the work force 

each year, as well as for the underemployed in the present work force, 

constitutes the most pressing longer-term problem for Indonesia's economic 

policy makers. 

In the past two years, adverse trends in the world economy - prolonged 

recessicn i.n the OECD countries and the turnaround in the world oil market -

have serious!} wor.sened Indonesia's short- and medium-term economic 

prospects. For some time, there had been concern about Indonesia's capacity 

to maintain the volume o[ oil exports because growth of domestic consumption 

of oil products, such as kerosene and gasoline, at heavily subsidised prices, 

was eating rapidly into exportable surpluses. World Bank projections 

published in ~ay 1981, which assum~d that the real world price of oil would 

continue to rise at 3 per cent per annum through the 1980s, indicated a 

recurrence of balance of payments deficits in the latter half of the decade, 

unless policy measures were taken to restrain domestic consumption of oil 

products as well as imports and to stimulat~ non-oil exports. The ink on 

these projections was hardly dry when oil prices began to fall under the 

impact of a world glut caused by delayed response of supply and demand to the 

sixfold increase in price since 1973 and aggravated by the recession. As the 

official OPEC price fell from $34 per barrel in 1981 to at most $29 per barrel 

in 1983, Indonesia's current account balance moved from a surplus of over $2 

billion in 1980-81 to a deficit of nearly $3 billion in 1981-82 and nearly $7 

billion in 1982-83 (Table I.2). Declining oil export earnings also threatened 

a sharp cut in net oil tax revenue. 
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Table I.2: Balance of payments, 1974/75, 1979/80-1983/84 
($ million) 

1974/75 1979/80 1980/81 1981/82 1982/83 1983/84 
est .2./ proj. 

Fxports 
Oil and LNG (Gross) 
Non-oil 

Imports 
Oil sector 
Non-oil imports 
Non-factor services 

(net) 

Factor Services 
Public debt interest 
Others 

Balance on Current A/C 

Capital Inflow 
Public M + LT loans 

Disbursements 
Amortisation 
Net disburesments 

Grants 
Direct Investment 
Other (n~t) 

Change in Reserves 

~emo Itens 
Net official reserves 
Net foreign assets of 

banking system 

6,581 
4,548 
2,033 

-6,514 
-1,910 
-4,341 

-263 

-205 
-80 

-125 

-138 

(1,120) 
(-212) 

908 
75 

538 
-1, 392 

9 

920 

18,510 
12,340 
6' 171 

-13,205 
-2,940 
-9,028 

-1,237 

-3,106 
-635 

-2 ,471 

-2,198 

(1,939) 
(-1,355) 

604 
52 

217 
-1,381 

-1,690 

4,606 

6,906 

22,885 
17,297 

5,587 

-17,589 
-4,050 

-11,837 

1,702 

03,165 
--=7i4 
-2 ,441 

-2 I 131 

(2,864) 
(-987) 
1,877 

76 
140 

1,488 

-2,736 

7 '342 

10,787 

22,994 
18,824 
4,170 

-22,635 
-5 ,407 

-14,561 

-2,667 

-3,149 
-820 

-2,329 

-2,790 

(3,203) 
(-1,001) 

2,202 
61 

139 
-606 

988 

6,354 

11, 154 

19,385 
15,630 

3,754 

-22,681 
-5,468 
14,803 

02 ,411 

-3,466 
-998 

-2,468 

-6,762 

(4,981) 
(-1,376) 

3,605 
100 
276 

-499 

3,074 

6,674 

17,483 
13,182 
4,301 

-20,502 
4,551 

-13,986 

-1,965 

-3,481 
-1,271 
-2,210 

(5,600) 
(-1,699) 

3,901 
100 
350 

2,420 

-270 

3,344 

6I144 

Source: World Bank; Indonesia; Policies for growth with lower oil prices, 
May 12, 1983, Report No. 4279-IND. 

a/ Preliminary statistics: 
Exports 

Oil + LNG (gross) 
Balance on Current A/c 
Change in Reserves 

($ million) 
18,751 
14,858 
-6 '715 

3,280 

The Indonesian Government reacted quickly and energetically to the 

immeciiate crisis. The oil price subsidy which had already been reduced in the 

two preceding budgets was cut further, both to relieve the budget and to 

discourage domestic consumption. Public sector wages and salaries were frozen 
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for the second year in succession. The rupiah was again devalued (by 27.S per 

cent), in the first instance to reverse capital outflow but also to offset the 

fall in oil tax revenue and to provide price incentives to non-oil exports. 

The public investment programme was drastically pruned, many large capital and 

import intensive projects being dropped, deferred or reduced in scope. To 

stimulate domestic resource mobilisation, the banking system was partially 

deregulated and a major tax reform prepared. 

Clearly, Indonesia faces leaner years. There is little ~eason to believe 

that world oil prices will rise in real terms before the end of the decade, 

and while LNG exports will help fill the gap, exportable surpluses of oil will 

inevi~ably decline and may disappe~r by the end of the century. The fourth 

Five Year Plan, due to come into operation on 1 April 1984, envisages a 5 per 

cent growth rate of GDP and 9.5 per cent of manufacturing, a good deal less 

than that achieved during the 1970s, yet even this will strain available 

external and domestic resources. 

In order to keep external borrowing and debt within acceptable limits, it 

will be essential to promote non-oil exports and, where it can be achieved 

reasonably economically, further import substitution. At the same time, the 

pattern of economic development must give high priority to the generation of 

productive employment for the growing work force. For both these reasons, 

Indonesia's economic future depends crucially on an appropriate and efficient 

pattern of industrial development. The main burden of providing the jobs will 

inevitably fall on the service sector. But manufacturing can and must make a 

contribution. 
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Chapter II. The Industrv Sector: Past Performance 

2.1 Overview of the Manufacturing Sector 

Indonesia lS officially designated a "lower middle income" developing 

country. In 1980, the share of th~ Indonesian large and medium manufacturing 

sector!/ in GDP was 10.3 per cent (at constant 19i5 prices), compared with 

6.8 per cent ln 1970 and 6.3 per cent in 1960 (Figure I). The oil price 

increases of 1973/74 and 1979/80, by raising the value added of the mineral 

(oil) sector, reduced the contribution to GDP of all other sectors including 

manufacturing. Thus, the share of manufacturing in 1980 which had risen to 

15.3 per cent at 1973 prices was only 8.8 per cent at current prices (Annex 

Tables 3 and 29). 

Among other large developing countries, only Bangladesh and Nigeria had a 

smaller manufacturing sector (8 and 5 per cent of GDP at current prices 

respectively) (Figure II). By contrast, the shares were 29 per cent for the 

Republic of Korea and Hong Kong and 28 per cent for Singapore. In absolute 

terms, however, the Indonesian manufacturing sector has grown to a 

considerable size. ~anufacturing value added amounted to US$ 6,154 million in 

1980, slightly larger than in Thailand, Hong Kong and Nigeria (Figure III). 

Among the Asian developing countries, only the Peoples Republic of China, 

India (US$ 28.5 billion), Republic of Korea (US $ 17.4 billion), Iran (US$ 

15.6 billion) and the Philippines (US $ 9.1 billion) had larger manufacturing 

sectors in terms of value added. 

Another indicator of the level of industrial development which is perhaps 

less appropriate for large countries is manufacturing value added per capita. 

Accordi~g to this measure, Indonesia's level of industrialisation is 

comparatively low, amounting to US $ 41 in 1980, equivalent to the figure in 

India. Among the countries represented in Figure IV, only Sri Lanka (US $ 30) 

and Bangladesh (VS $ 11) had lower per capita figures. 

1/ Vnless otherwise indicated, manufacturing rPfers to the modern organised 
~ector of large and medium-scale enterprise with more than 20 empl?yees. 
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al Share of GDP bv economic sector, 1960-1980-

Source: UNIDO data base. Information supplied by the United Nations 
Statistical Office with estimates by the UNIDO secretariat. 

a/ At constant 1975 prices in million US$. 

Figure II: Share of manufacturing value added in GDP 1980; selected 
Asian and large countries 
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figure III: Manufacturing value added in billion USS 1080; 
selected Asian and large countries 
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figure IV: Manufacturing value added per capita 1980; selected 
Asian and large countries 
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2.2 Growth of Value Added in Manufacturing 

The emergence of a moder:i industrial sector in Indones~_a is of fairly 

recent origin. After decades of discouragement of manufacturing, the Dutch 

promc~ed the development of a cotton weaving industry in the 1930s, to counter 

the effects of tte great depression. In the 1950s, efforts were made by the 

governments of the new Republic to add a spinning sector consisting reostly of 

aid-financed state enterprises, and some other modern factories producing 
. d . · 1 d l/ . l tyres, batteries, electric bulbs an simi ar pro ucts.- But in genera , as 

indicated in the preceding section, during the 1950s and the first half of the 

1960s, the economic and political climate was unfavourable for industrial 

development. 

The new industrial policies adopted by the Soeharto Government in 1966 

marked a dramatic departure. They contributed in three major ways to an 

improvement of the climate for industrial growtt.-~J First, the foreign 

trade rP~ime was liberalised and simplified, thereby easing the supply 

bottlenecks of raw materials and capital goods. Secondly, the preferential 

treatment previously accorded to state enterprises was reduced and growth 0f 

the private sector encouraged. Tilirdly, a new foreign investment law (1967) 

reversed the previous hostility to multinationals and offered tax and other 

incentives to foreign investors. 

The new policies have provided a strategic framework for a marked 

acceleration in the growth of the manufacturing sector which has made it, next 

to construction, the most dynamic sector of the Indonesian economy since 1970 

(Table II.l). In contrast to real annual growth rates of only 1.9 per cent in 

1953-59,~/ 1.5 per cent during 1960-65 and 7.3 per cent during the recovery 

years 1965-70, industrial growth reached 14.2 per cent during 1970-75. During 

197S-80 growth slowed down somewhat, to an average rate of 10.6 per cent, and 

the international recession reduced it marginally further to 9 per cent during 

1/ A. R. Soehoed, "Manufacturing in Indonesia", Bulletin of Indonesian 
Economic Studies, No. 8, October, 1967; also P. Mccawley, 
Industrialisation in Indonesia, Occasional Paper No. 13, Development 
Studies Centre, Australian National University, 1979 

2/ For a survey of Indonesian Economic Development during the 1970s, see A. 
Booth and P. Mccawley, The Indonesian Economy during the Soehoed Era, 
Oxford Vniversity Press, Kuala Lumpur, 1981. 
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1980-81. Preliminary estimates indicate a growth rate of only 1.0-1.5 per 

cent in 1981-82, mainly reflecting cuts in government expenditures in response 

to the fall in oil revenues. 

Table II.l: Indonesia: average annual rate of growth of GDP and 
various sectors 1960-1980 

(based on constant 1975 prices in US $) 

1960/65 1965/70 1970/75 1975/80 1960/70 1970/80 1960/80 
Agriculture 1.1 2.8 3.5 4.3 2.0 3.9 2.9 
Mining and 

quarrying 1.8 11. 3 9.5 5 .o 6.4 7.3 6.9 
Manufacturing 1.5 7.3 14.2 10.6 4.4 12.3 8.3 
Utilities 8.8 12.8 12.7 11.5 10 .8 12.1 11.5 
Construction -1.6 14.4 20.5 11.4 6.1 15.9 10.9 
Services 2.8 5.3 9.8 9.6 4.0 9.7 6.8 
Gross domestic 

product 1. 7 5.6 8.2 7.4 3.6 7.8 5.7 
Source: UNIDO Data Base, information supplied by the United Nations 

Statistical Office with estimates by the UNIDO Secretariat. (Annex 
Table 2). 

By international standards, the growth of the Indonesian manufacturing 

sector during the 1970s has been quite remarkable. As Table II.2 shows, only 

six developing countries exceeded the Indonesian rate for the decade 1970-80, 

including Rwanda (25.7 per cent), Libya (24.3 per cent), Gabon (19.5 per 

cent), the Republic of Korea (16.6 per cent), Bangladesh (13.6 per cent) and 

Iran (12.8 per cent). The Indonesian manufacturing sector also made the sixth 

largest absolute contribution of 3.4 per cent to the overall increase in 

manufacturing value added of all developing countries during 1973-80; it was 

exceeded only by Brazil, Mexico, Republic of Korea, India, Iran and followed 

by Thailand and the Philippines (Table II.3). 

Table II.2: Developing countries: average annual growth rates of GDP and 
manufacturing value added 1960-iO and 1970-80 

(ranked in descending order of MVA growth 1970-80, selected countries) 

Avera~e Annual Growth Rate 
GDP MVA 

i.960-70 1970-80 1960-70 1970-80 
Rwanda 4.4 7.7 21.0 25.7 
Libyan Arab Jamahiriya 23.0 3.1 9. 1 24.3 
Gabon 9.1 10.8 2.0 19.5 
Korea, Re pub 1 i.c of 8.6 9.5 17.6 16.6 
Bangladesh 3.0 5.3 5.4 13.6 
Iran 9.4 2.8 10 .6 12.8 
Indonesia 3.0 7.7 3.0 12.5 
Source: PNIOr, Industry in a Changing World, UNIDO (United Nations 

publication, sales no. E.83.II.B.6). 
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Tile period in which the Indonesian manufacturing sector grew rapidly, 

especially 1969-75, provided particularly favourable conditions for industrial 

development for a number of reasons. The initial industrial base was small 

and shortages of many industrial goods implied a large potential demand. Much 

existing capacity neecied only modest replacement and repair investment to be 

capable of adding quickly to industrial output. The foreign and domestic 

investment laws of 1967 created a favourable investment climate which 

generally benefited the manufacturing sector as a whole. Finally, there was 

still ample scope for import substitution, expecially in textiles and other 

mass consumption goods. Many of these conditions favourable to industrial 

progress have gradually petered out. Since the mid-1970s, therefore, the 

Indonesian manufacturing sector has confronted new circumstances, problems and 

challenges demanding adjustment to more complex conditions. 

Table II.3: Contribution of selected developing countries to the increase of 
MVA of developing countries, 1973-80~7 

(based on costant 1975 US $) 

Brazil 
Mexico 

(percentage) 

Republic of Korea 
India 
Iron 
Indonesia 
Thai.land 
Philippines 
Turkey 
Egypt 

TOTAL 

27.2 
11.2 
8.3 
7.2 
3.6 
3.4 
3.3 
2.8 
2.7 
2.5 

72.2 
_S_o_u_r_c_e_:~-U-N_I_D_O~I-n_d_u __ s-try in a Changing World, UNIDO (United Nations 

publications, ~ales no. E.83.II.B.6). 

a/ Based on data available for 97 developing countries. 

One pervasive difficulty was the emergence, especially after the first 

OPEC oil price increase in 1973/74, of a strong oil export sector which 

resulted in an appreciation of the real exchange rate. The combination of 

relatively high domestic inflation rates and unchanged nominal exchange rates 

from 1971 to 1978 put severe pressure on all non-oil traded goods industries. 

While the manufacturing sector benefited from government expenciiture out of 

additional oil revenues and was given substantial shelter in the domestic 
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market by tariff and othP.r protection, its competitive position in export 

markets was weakened. Two successive devaluations of the rupiah, in 1978 and 

1983, brought relief by improving, at least for a while, the competitiveness 

of Indonesian manufacturers but added to the problems of industries depending 

on imported raw materials or components. 

2.3 Structural Changes in Manufacturing 

The high rate of industrial growth during the 1970s greatly diversified 

the structure of the Indonesian manufacturing secto1. As Table II.4 shows, 

there was very high growth in some branches which had been quite unimportant 

at the beginning of the decade, among them iron and steel, electrical 

machinery, other non-metallic mineral products (chiefly cement), rubber 

products and fabricated metal products. Medi~m growth occurred in industrial 

chemicals (chiefly urea), wood products (except furniture), glass products, 

and paper and paper products. As was mentioned before, many of these fast 

growing industries were relatively capital intensive. In contrast, some of 

the larger traditional industrial branches grew less rapidly, including food 

products, textiles, beverages and tobacco. Growth was also modest in 

industries producing transport equipment and other chemicals and in petroleum 

refining, but in the latter as in some other capital-intensive industries, 

large-scale expansion was still under way at the end of the period. 

Diversification led to a marked structural shift in the composition of 

manufacturing value added. The traditional industries related to the 

agricultural sector - food processing (chiefly rice milling), beverages and 

tobacco - which in 1971 accounted for 63.8 per cent of total manufacturing 

value added, declined to 31.7 per cent in 1980 (Table II.5). The importance 

of the textile industry rose in the early 1970s but then declined to 12.4 per 

cent in 1980, a iigure slightly below its share in 1971. Whereas in 1971 no 

other industrial branch exceeded 4 per cent of total manufacturing value 

added, by 1980 six new branches surpassed this figure, including other 

chemicals, wood product&, transport equipment, other non-metallic mineral 

products, electrical machinerv and rubber products. Fabricated metal products 

and iron and steel came close to it. 
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Table II.4~ Manufacturing value added by branch of industry ranked 
according to average annual growth 1970-1980 

(based on values in 1975 US $ constant prices) 

Average annual 
ISIC growth rate 

3710 
3560 
3230 
3830 
3690 
3820 
3420 
3550 
3810 

3510 
3320 
3310 
31120 
3410 
3110 
3220 
3850 
3900 
3210 

3240 
3130 
3140 
3530 
3840 
3520 

- High growth -
Iron and steel 
Plastic products 
Leather products 
Machinery electric 
Other non-metallic mineral products 
Machinery, except electrical 
Printing and publishing 
Rubber products 
Fabricated metal products 

- Medium growth -
Industrial chemcials 
Furniture, except metal 
Wood products, except furniture 
Glass and products 
Paper and paper products 
Food products 
Wearing apparel, except footwear 
Professional and scientific equipment 
Other manufactured products 
Textiles 

Footwear, except rubber or plastic 
Beverages 
Tobacco 
Petroleum refir.eries 
Transport equipment 
Other chemcials 

-Low growth -

Total manufacturing 

Percentage 

50.2 
33. 2~./ 
31. 5~/ 
30.8 
28.7 
2 7 .6~./ 
24 .3!1 
22.8 
20.2 

18.9 
18. 1!1 
17.6 
17 .4 
16. 1 
14 .1 
12 .6!1 
12 .of!/ 
12 .o.~/ 
11.8 

10.1 
9.7 
9.4 
8.0 
5.6 
3.2 

11.8 

Source: UNIDO Data Base, inform~tion supplied by the United Nations 
Statistical Office, with estimates by the UNIDO secretariat. 
(Annex Tab le 4). 

!_/ 1970-76. 
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Table II.5; Structural changes of value added in manufacturing, 1971 and 1980 
(percentage share in Rp. at current prices) 

ISIC 

Total 
3110 
3130 
3140 
3210 
3220 
3230 

I SIC-description 

manufacturing 
Food products 
Beverages 
Tobacco 
Textiles 
Wearing apparel, except footwear 
Leather products 

3240 Footwear, except rubber or plastic 
3310 Wood products, except furniture 
3320 Furniture, except metal 
3410 Paper and products 
3420 Printing and publishing 
3510 Industrial chemcials 
3520 Other chemcials 
3530 Petroleum refineries 
3540 Misc, petroleum and coal products 
3550 Rubber products 
3560 Plastic products 
3610 Pottery, china, earthenware 
3620 Glass and products 
3690 Other non-metallic mineral products 
3710 Iron and steel 
3720 Non-ferrous metals 
3810 Fabricated metal products 
3820 Machinery, except electrical 
3830 Machinery electric 
3840 Transport equipment 
3850 Professional and scientific equipment 
3900 Other manufactured products 
Total manufacturing in millions 

1971 

loo .o.~/ 
33.9 
2.0 

27.9 
13.2 
0.1 
0.3 
0.6 
1.4 
0.3 
2.0 
2.0 
0.8 
3.8 

o.o 
1.3 
0.5 
0.6 
0.5 
2.5 

2.3 
0.4 
2.5 
0.9 
0.0 
0.3 

135. 990 

1980 

loo.o~/ 
11. l 
1.5 

19 .1 
12.4 
0.4 
0.2 
0.8 
7.0 
0.2 
1.5 
1.5 
4.3 
7.1 

o.o 
4.8 
0.7 
0.2 
1.1 
5.9 
3.1 
o.o 
3.5 
1.6 
5.3 
6.4 
0.1 
0.4 

2,130,000 

Source~ UNIDO data base, information supplied by the United Nations 
Statistical Office, with estimates by the UNIDO secretariat. (Annex 
Table 5). 

a/ 3000 - excluding 3530. 

The pattern of structural change in the Indonesian manufacturing sector 

can be analysed by classifying manufacturing value added roughly by end use as 

consumer, intermediate and capital goods (Figure V). As would be expected, 

there was a gradual shift from consumer goods in favour of intermediate and 

capital goods. From 1971 to 1980 the share of consumer goods in total 

manufacturing value added declined from 80.8 to 47.6 per cent, while the share 

of intermediate goods rose from 13.1 to 15.S per cent and that of capital 

goods from 6.1 to 16.9 per cent. 
' 
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Figure V: Structural change in Indonesian manufacturing value added 
according to end use 1971-1980 
(based on current Rp. prices) 

Percentage 80.8 
80 
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Source: UNIDO data base, information supplied by the United Nations 
Statistical Office, with estimates by the UNIDO secretariat. (Annex 
Table 6). 

a/ ISIC 3000 - excluding 3530. 
b/ ISIC 3110, 3130, 3140, 3210, 3220, 3240, 3320, 3420, 3610, 3900. 
c.1 ISIC 3230, 3310, 3410, 3510, 3520, 3530, 3540, 3550, 3560, 3620, 3690, 3710 

3720. 
d/ ISIC 3810, 3820' 3830 J 3840, 3850. 
-e1 Includes also some consumer durables. 

In one important respect, however, the rough classification in Figure V is 

misleading. It includes amcng capital goods a range of products of 

engineering and assembly industries which produce predominantly durable 

consumer goocis rather than producer go~ds. Among them are motor cars and 

cycles, sewing machines, refrigerators, air conditioners, TV sets and radios. 

Table II.6 presents a different classification in terms of output of physical 

unit3. It shows relative growth rates of output in four categories -
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intermediate goods, capital goods divided into producer and predominantly 

consumer durables, and other (single-use) consumer goods. It confirms the 

general shift in the industrial structure towards relatively capital intensive 

intermediate goods at the expense of (single-use) consumer goods. It also 

shows that growth of most of the assembly industries producing consumer 

durables slowed down in the latter period, 1975-81. L~th these trends reflect 

in part the slowdown in growth of domestic demand but also diminishing scope 

f f h . b . . 1/ or urt er import su stitution.-

Annex 8 shows that import substitution has in the past decade considerably 

reduced thE share of imports in the Indonesian market for nitrogenous 

fertiliser and (printing and writing) paper and has virtually eliminated 

imports of wheat flour (replaced by wheat imports), cotton yarn and woven 

fabrics, caustic soda and insecticides. Indonesia is now self-sufficient in 

most food products (except sugar and, for the moment, still rice, as well as 

some dairy products and tinned foods), textiles (except wool) and oil 

products. But she continues to rely on imports for most chemical and metallic 

intermediate products and (not shown in the table) most producer capital 

goods. Domestic production of the latter is limited, largely confined to 

diesel engines (69,400 in 1981/82) and hand tractors (1,074 in 1981/82). 

These findings are largely corroborated by an examination of the "relative 

degree of specialisation" during the 1970s. This measure indicates the 

average value of the ratio between observed and expected level of 

manufacturing value added where the latter is derived from comparison with all 

countries (both developed and developing), developing countries and other 

large ueveloping countries (Annex Tables 9 and 10). The expected values 

indicate how resource endowinents, country size and level of income determine 

changes in the industrial structure over time. They indicate feasible, though 

not necessarily desirable or optimal growth patterns.!/ The results confirm 

the low degree of overall industrial development in Indonesia (0.65 in 

relation to other large developing countries) but also the relatively high 

degree of industrialisation in some branches, such as petroleum refining, 

1/ For an attempt to distinguish growth of demand and import substitution as 
sources of growth of manufacturing value added in the fir~t half of the 
1970s see H. Poot, The Development of Labout Intensive Industries in 

Indonesia in; The Development of Labour Intensi:ve Industry ,in A6EAN, 
edited by Rashid Amjad, Asian Employment Programme, ILO, AR1'EP, '1981. 
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Table II.6. Production of selected manufactures. 1Q68-80'1 

Cr:o1ett 

~'nit 19611 l?r5/6 1!)80/l (Annual Rate) 

196!-1~16 1975/S-,n/1 

• Int~raedi~~~ &;r·.Jducts 
Fabrkaud metal pro.111eu er,!I ~t••l ingot• ·~~O ton• 391 12).0 

AJ. .-1 .... enrueiOD ''JOO tor.I 2 s 2r.~ 

Ztt!el wire ·~oo tcn1 .. bJ l~J 27.l 
nctnfC'lrein1 iroa '000 t'.:)ftl 202 6kl <5.!) 
.\tudnlft plate ·~no tnn• - 5 12 ir .~ 
~in:: ~late •nco tan• 1•5 29k 15 .2 
knl pipH '000 ton• ~ l5lo g. 7 

ChMkall 
9a/ P••ticide1 '000 tc..n' 26 6~.o 

Fertil !Hr (urea) 'MO tons 96 387 l,~5 2.l.O 3•. 7 
Sulpburic ..,id '000 t~H 15 loo :i.1 
o\eeteleae 'COO .. 2•1 512 lr.~ 

°"7•H ·noo .,J •,91• s,on lll.k 
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peatici4aa) 

Capital I~ 
Hird tACtora 0:1•1 unit• Jr¥ en 1~2.5 

$to!'"qe batt.eriee COO unltl ~8~ J,320 ~2.'-
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non-metallic minerals (cement), transport equipment, t~xtiles, rubber 

products, other chemicals (chiefly pharmaceutical products), food products 2nd 

wood products (chiefly sawn timber and plywood). 

2.~ Employment and Labcur Productivity in Manufacturing. 

'N'hile value added in large and medium-scale ~anufacturing in Indonesia 

grew during the 1970s at an average annual rate of over 12 per cent, 

employment rose by only 7 per cent, from 487,000 in 1970 to 963,000 in 1980. 

The difference reflects a significant growth in average labour productivity, 

but it also indicates the failure of menufacturing growth during the decade to 

have a significant direct effect on Irdonesia's employment problem. The 

increase in the number of jobs found in large and medium-scale manufacturing 

of 0.5 million represents only one-fifth of the average annual increase in 

Indonesia's labour force during the period. Indirectly, of course, through 

the stimulus it has given to transport, trade, finance and other service 

employment, manufacturing growth has undoubtedly generated additional 

employment opportunities. Some additional employment may also have been 

generated in the highly labour intensive small-scale and cottage industry 

sector which is discussed in the last section of this chapter. 

Table II.7 shows growth rates of real value added, employment and labour 

productivity in the various branches of (large and medium-scale) manufacturing 

during the decade 1970-80. The figures are in some respects incomplete and 

are liable to be misleading where value added has grown from a very small 

base. For what they are worth, they show that as m•Jch as 5 per cent of the 

annual growth of value added in the sector as a whole was accounted for by 

growth in labour productivity, leaving only 7 per cent for employment 

generation. The rate of growth of labour productivity was very high in some 

of the very capital intensive branches, such as non-metallic minerals (cement, 

15.3 per cent), non-electrical machinery (17.1 per cent), fabricated metals 

(8.7 per cent) and industrial chemicals (chiefly urea, 8.1 per cent) and also, 

rather surprisingly, in food processing and textiles. It should be noted that 

1/ For a detailed description of concept and methodoloi;y of relative 
specialization and the country coverage of large countriP.s, see UNIDO 
Handbook of Industrial Statistics, ID/284, E.82.B.2, 1982. 
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Table II.7: Average annual growth rates of value added, employment 
and labour productivity, 1970-80. 

Total Labour Value Added 
Value Added Employment Productivity per Employee 

1980 

TOTAL 
Food 
Beverages 
Tobacco 
Textiles 
Wearing apparel, 

except footwear 
Leather products 
Footwear, except 

rubber or pla~tic 
Wood products except 

furniture 
Furniture, except 

metal 
Paper and products 
Printing and 

publishing 
Industrial chemicals 
Other chemicals 
Petroleum refineries 
Misc. petroleum and 

coal products 
Rubber products 
Plastic products 
Pottery, china, 

earthenware 
:lass and products 
Other non-metallic 

mineral products 
Iron and steel 
Non-ferrous metals 
Fabricated metal prod. 
~achinery, non-elec. 
Machinery, electric 
Transport equipment 
Prof.,Sci, equipment 
Other 

Annual Growth 
11.8 
14 .1 
9.7 
9.4 

E.8 

12.6 
31.5 

10.l 

17.6 

18. 7 
16. 1 

24.3 
18.9 
3.2 
8.0 

22.8 
33.2 

10 .1 
17.4 

28.7 
50.2 

20.2 
27.6 
30.8 

5.6 
12.0 
12.0 

Rates 
7.1 
5.3 

13.0 
3.8 
4.9 

17.8 
6.8 

8.6 

55.8 

12.9 
10 .3 

5.0 
10.8 
7.3 

20.6 
12.4 

27.5 
10.9 

13.4 

11.5 
10.S 
27.1 
16.6 

-0.8 

(percentage) 
4.7 
8.8 

-3.3 
5.6 
6.9 

-5.2 
24. 7 

1.5 

-38.2 

5.8 
5.8 

19.3 
8.1 

-4 .1 

2.2 
20.8 

-17.4 
6.5 

15.3 

8.7 
17.l 
3.7 

-11.0 

12.8 

'000 us $ 
3.5 
2.5 
7.1 
4 .1 
1.8 

0.9 
1. 7 

3.5 

4.1 

1.0 
4.3 

2.6 
10.5 
5.9 

4.4 
1.4 

1.2 
4.0 

6.5 
12.2 

2.9 
4.5 
4.8 
7.3 
2.2 
2.3 

Source: UNIDO Data Base, information supplied by the United Nations 
statistical office, with estimates by t~e UNIDO Secretariat. (Annex 
Tables 11, 12, 13 and 14). 

no data are available for some of the most capital intensive industries 

developed in the latter 1970s, especially petrole•1m refining and other 

petrochereicals, iron and steel and non-ferrous ~etals. 
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Tile last column in Table II.8 shows the level of labour productivity by 

industry branch, as measured by value added per employee, in 1980. Compared 

with the average ~f USS 3,500 for the large and medium-scale manufacturing 

sector as a whole, very high figures are sho~"Tl, as would be expected, for iron 

and steel, industrial chemicals, transport equipment, cement and other 

chemicals, but also for beverages and (at a lower level) paper, glass and 

electrical machinery. The lowest levels of labour productivity are in 

?arment~, pottery and furniture industries. 

2.5 Geographical Distribution of Manufacturing 

111· most comprehensive data on the geographical distribution of large and 

medium-scale manufacturing at present available are those from the 1974/75 

Census ~f Industry. Tiley are deficient i~ that they do not include some of 

rhe most important industrial activities on the outer islands, those 

associated with the petroleum and natural gas sector, and because the past 

eight years have witnessed very large-scale development in these and other 

natural resource based industries (mineral smelting and plywood) in the outer 

islands. Both these deficiencies should be remedied when the results of the 

1980/81 Census of industry become available. With this reservation, it is of 

some interest to examine the pattern that existed in 1974/75 (Annex Tables 16, 

17 and 18). 

Java accounted for 85 per cent of all medium and large-scale enterprises, 

for 86 per cent of persons engaged and for 83 per :ent of value added (Annex 

Table 15). Another 12 per cent of value added was produced on Sumatra, leaving 

only 5 per cent for all the rest of the country. It is evident that in 

1974/75 modern manufacturing remained (and to only slightly less degree 

remains) heavily concentrated on Java. 

Even after ~aking allowance for the distribution of population, Java is 

clearly much more industrialised rhan the other regions, primarily owing to 

better transport and other infrastructure, government and services. But the 

interaction is cumulative, in that the concentration of industry in turn 

?remotes concentration of infrastructure investment and service industries. 

In Java, around 7 per thousand of the population were engaged in manufacturing 

in 1974/75, while in the outer islands the average was less than 2 per 

t~ousand. All efforts to tjecen~ralise industrial activity notwithstanding, 

rapid industrial growth dut:ng th~ 1970s has not lessened this i~balance.' 
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Tite preponderance of Indonesia's natural resources outside Java, however, 

establishes a presumption in favour of the development of re~ource-based 

industries in the outer provinces, and a good deal of such developme~t has 

undoubtedly occurred in the past decade. The Indonesian Government has, for 

this purpose, identified five regional industrial growth centres and has drawn 

up development plans for these regions, in Northern Sumatra, Southern Sumatra, 

South SulGwesi, East Kalimantan as well as Java-Bali. 

Industrial estates anri processing zones have also been set up in various 

regions to foster regional industrial growth. Apart from the industrial 

estate at Pulo Gadung (Jakarta), there are at present two others in Java, 

Rungkut Surabaya (~ast Java) and Cilacap (Central Java). Two further 

industrial estates are at an advanced stage of planning and implementation, in 

Medan (North Sumatra) and Ujung Pandang (South Sulawesi). Among others at a 

preparatory stage of study or development is one at Batam island, close to 

Singapore. 

2.6 Ownership and Investment Pattern in Manufacturing 

In 1974/75 almost one-half of th£ value added in the Indonesian 

manufacturing sector was produced by private domestic enterprises, but most of 

these were medium-size firms in the traditional branches of industry (Annex 

Table 18A). Titeir share in total value added has almost certainly declined 

markedly in the past eight years, while that of government enterprises and 

foreign-owned and foreign-government/joint ventures has increased. 

Since the adoption of the domestic and foreign investment law in 1967, the 

manufacturing sector has attracted a good deal of foreign as well as domestic 

private investment. Table II.8 shows approved and realised foreign investment 

by industry during the periods 1967-75 and 1976-81. Tite share of 

manufacturing in approved foreign investment rose from 62.4 per cent in the 

earlier period to 75.6 per cent in the latter period, chiefly because of 

relative decline in large-scale planned investment projects in mining in the 

early years many of which did not reach full realisation. In regard to 

domestic investment the proportion channelled into manufacturing was 66 per 

cent for the 1967-81 period (Annex Table 19). The share of manufacturing in 

realised foreign investment expenditure was higher in the latter than in the 

former period but, somewhat surprisingly, the proportion of planned investment 

realised was below the average for all foreign investment. Among major 
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Table 11.8 Approved and r£atised (implemented) foreign investment projects 
by sector, l967-1981!i 

(!t1ll1ona of SJ 

Sector 1967-75 1976 1977 1978 1979 1980 1981 Total lmple-

Agriculture, 
forestry 
and fishery 

-Agriculture 
-Forestry 
-Fishery 

Mining 
-Metal 
-Other• 

Manufacturing 
-Food 
-Tf'xtiles + 

leather 
-WOod + vood 
product• 

-Paper + 
paper prod. 

-Olemicala + 

rubber 
-Non11etallic 
minerals 

-Baaic -tala 
-Metal 

product• 
-Other• 

Conatruction 

Trade + 
hotela 

-Trade 
-Koteh 

Transportation 
+ c:o-.inic:ation 
-Transport et ion 
-Coimunica~ion 

Services 
-Trade serv. 
-Per1onal 1erv. 

Manufac
turing 
T:ital 

-food 
-textiles 

+ leather 

-wood + 
wood prod. 

-paper + 

paper prod. 
-c:hemic:al1 

+ rubber 
-Non..netallic 
mineral• 

-Buie metal 
-f'letal prod. 
-Othen 

Value Project men 
tat ion 
rate!!/ 

A. ,\pproved foreign invest111tont Call sectors) 

303.9 
77 .1 

178.3 
48.5 

1,046.6 
895.6 
151.0 

34.8 
9.2 

18.4 
7.2 

10.9 
10.9 

57.7 
26.3 
28.7 

2.7 

64.8 
3.1 

38.6 
23.l 

108.9 
25.9 
42.7 
40.3 

20G.5 43.0 150.0 
200.0 26.9 150.0 

0.5 16.l 

114.6 
43.3 
68.9 

2.4 

l.:..!!. 

3.0 

3,015.2 346.8 357.7 .ill:!. 1,530.6 l.!!:1 
122.4 70.9 8.4 5.5 66.9 15.6 

887.8 31.l 71.l 114.6 103.4 79.8 

231.7 
25.9 

184.2 
21.6 

916.4 151 
210.8 57 
559.8 70 
145.8 24 

l.8 1,455.8 16 
TJj 1,285.2 ""'6 

170.6 10 

873.5 L.!.!l:1 ~ 
40.5 330.2 47 

141.9 1,429.7 73 

37.8 5.5 1.0 6.0 11.2 123.6 185.l 20 

31.l 66.3 9.7 0.4 10.5 2.4 48.5 168.9 12 

289.4 28.3 79.3 25.4 365.l 281.7 275.5 1,344.7 134 

357.4 
1,084.9 

71.4 
11.6 

198.8 61.5 
5.6 0.2 

61.4 1.8 

lli.:1. l3.l 
11.0 0.7 

143.7 12.4 

40.7 
~ 

209.8 
195.l 

14.7 

4.2 
4.2 

27 .2 
27.2 

98.3 19.7 78.7 
18.4 9.9 854.9 

22.1 

72. s 92.0 
6.9 

7 .o !.:l 

7 .o 9. 7 

!..:.! 
2.4 

20.3 
20:3 

2.0 

45 l 98.8 
0.7 

.Q:l ~ 

l.:..!!.~ 

3.0 38.6 

0.2 32.5 
a.I Jr.'! 

45.7 
45.7 

20.l 
80.6 

142.8 

48.8 

0.1 
o.T 

23.4 
23:4 

867.7 
2,060.3 

32 
23 

711.5 126 
13.4 7 

.!.1Z.:1 63 

226. l 15 
ll.7 3 
214.4 12 

77 .7 18 rr:r "!! 

330.8 so 
314.l 39 

16. 7 11 

4,832.3 438.8 647.1 402.7 1,838.9 906.7 1,179.3 10,245.8 187 

8. Realised (imoleraented) foreign investment in manufacturing 

125.6 10.8 11.9 14.9 7.1 7.4 

625.2 91.8 27.9 31.4 41.7 78.7 

16.l 4.6 1.4 0.4 0.1 3.3 

32.6 3.1 9.6 11.8 1.4 6.1 

192.2 45.7 28.0 71.7 44.8 32.0 

139.5 
81.l 

221.0 
10.2 

71. 3 
30.7 
42.4 
0.6 

42.9 
27 .8 
J'J.4 
l.3 

9.0 
37 .8 
89.9 
0.1 

3.2 
47 .5 
36.0 
10.2 

30.0 
23.9 
52.0 

2.0 

15 .8 

102. 5 

2.2 

2.5 

44.5 

30.9 
7 .9 

35.3 
l.9 

193.S 40 •S.6% 

999 .1 60 69. 9% 

28.1 8 15.2% 

49.3 10 29.2% 

458.9 117 34.1% 

326.8 23 
256. 7 19 
512.0 102 
26.3 7 

37.7% 
12.5% 
72.0% 

196.3% 

~: Bank Indonesia, Report for the Financial Year 1981/82 (approved 
~nve1c~ent). BKPK and Bel C~kai (Import) and Monthly Bulletin of 
Foreign Exchange Banks (ca1h in flov1) (realiaed inva1tment1). 

!1 

b/ 
-c1 
~I 

After taking into 1ccount the c1ncellations and 1hifting of project• from 
foreign to dome1tic: investment. 
Revised iigures. 
Throu~~ September 1981. , 
~tio of approved to reali,ed inv~stment. 



- --- -·~ 

- 26 -

branches of manufacturing, textiles has shown by far the largest total and one 

of the highest realisation rates over the period as a whole (70 per cent), 

while the low realisation rate for basic metals (12 per cent) shows that some 

ambitious early plans did not reach fruition. Foreign investment showed the 

same tendency as public investment to concentrate on the capital intensive 

braP~hes of the manufacturing sector in the latter period, with particularly 

large increases in chemical, mineral and metal processing and fabricating 

industries. The bulk of approved foreign investment in manufacturing 

originated in Japan and Hong Kong (Annex Table 20). 

2.7 Exports and Imports of Manufactures 

A striking feature of the Indonesian manufacturing sector is the small 

share of manufactur~s in total exports and the predominance of manufactures 1n 

total imports. The trade deficit in manufactures increased from US $ 3.6 

billion in 1975 to US $ 6.4 billion in 1980. (Annex Table 21). 

The significance of manufactures in Indonesia's exports varies with the 

definition adopted. A widely used broad definition which includes processed 

goods with only a small proportion of value added by manufacturing yields a 

figure of 13.4 per cent for the share of manufactures in total exports in 

1980. But the share in total exports of items which would r.ormally be 

regarded as manufactures, i.e. with a high degree of manufactured content, was 

only 2.3 per cent in the same year. Irrespective of the definition used, the 

share of manufactures increased only marginally during the 1970s. But it 

needs to be remembered that total exports increased greatly with the oil 

boom. In absolute terms there has been a quite impressive increase in 

manufactured exports, although it chiefly occurred in two spurts, 197~-79 and 

1982-83. 

The first of these, mainly in textiles, garments and electronic goods, 

reflected partly increased capacity and favourable demand conditions in world 

markets, but was stimulated also by tight domestic markets, which induced 

manufacturers to look actively abroad, and by the November 1978 devaluation. 

This boomlet, however, petered out in 1980 when the second oil price increase 

boosted domestic demand and raised the real effective exchange rate, thus 

worsening the international competitiveness of Indonesian manufactures. A 

second mini-boom got under wuy in 1982, chiefly concentrated on plywood and 
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electronic assembly products (Table II.9). How substantial and enduring a 

stimulus it received from the ~arch 1983 devaluation remains to be seen. 

Tile Indonesian Government has been conscious of th~ need to promote 

non-oil exports, especially since the decline in oil export earnings that 

began in 1981. A National Agency for Export Development (NAFED) has been 

active for some yeais. More recently state enterprises have been encouraged 

to look for export markets. A counterpurchase policy was adopted in 1981, 

designed to promote non-oil exports by linking contracts with suppliers of 

capital equipment for overseas-financed development projects with equivalent 

purchases of Indonesian exports. Tile two devaluations cf the rupiah of 1978 

and 1983 also partly served the same objective. 

Table II.9; Exports of manufactures, 1977-82 
($ million) 

1977 1978 1979 
(50%) First First 

half half 

Labour Intensive Products 
Textile yarn 0.2 0.4 9.8 
Cotton fabric 0. 1 0.2 5.6 
Woven fabric 0. 1 0.1 55.6 
Floor coverings 0. l 2 .o 9.6 
Electrical machinery 2.7 5.1 16.2 
Telecommunications app. l.~ 17.2 
Other electrical app. 13.2 22.8 164 .2 
Clothing 2.4 11.2 103 .1 
Leather 1.4 3.7 16.5 

20.2 46.7 397.8 
Processed Timber 

Plywood and veneer 8.0 15.8 49.8 
Wood manufactures 1.8 1.6 10.6 

9.8 17 .4 60.4 
Other manufactures 

Pharmc:ceutical 3.9 8.1 9.5 
Essential oils 6.0 11.0 31.0 
Pig iron 2.0 13.6 o.o 
Iron rods 0.0 o.o 60.3 
Tubes and pipes 0.0 2.1 19.2 
Iron and steel casings o.o o.o 10.l 

11.9 34.8 130 .1 

Total (listed products) 41.9 98.8 588 .3 

Source; 1977-79; Garnaut (1979, p .34); sawn timber has been 
total. 
1982; Central Statistical Bureat, Ekspor Jan-Juni 

1982 
First 
half 

2.5 
14 .5 
0.5 

50.3 

49.0 

116.8 

114 .8 
3.2 

118 .o 

2.4 
9.4 
0.0 

25.7 

37.5 

372.3 

o•nitted from the 

1982. 
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Ule limited role of manufactured exports epitomises the inward-looking 

character of the Indonesian manufacturing sector (Annex Table 22 and 23). It 

contrasts in this respect with many other Asian develo?ing countries where 

exports of manufact•lres have performed an important function as a driving 

force in the industrialis~~ion µrecess. Tile perform~nce of the four east 

Asian NICs is best known but, (as Annex Table 32 shows), several other Asian 

developing countries have also recorded much higher s~ares of manufactures in 

exports than Indonesia. 

Despite the rapid industrial growth of the 1970s and the considerable 

progress in import substitution for particular categories of manufactures 

which was noted above, Indonesia's overall d~pendence o~ imports of 

manufactures has risen rather than fallen during the period. Whereas in 1971 

imports of manufactures had been equivalent in value to 11.2 per cent of GDP, 

by 1980 the ratio had risen to 13.3 per cent, largely a reflection of the 

tendency of total imports and especially imports of capital goods to keep up 

with rising availability of foreign exchange. But, as Figure VI shows, by 

1980 domestic production of manufactures had surpassed imports, a landmark of 

a kind. Somewhat surprisingly, the commodity composition of imports 

classified by eud use showed some rise in the share of consumer goods at the 

expense of intermediate and capital goods, while domesti~ production underwent 

a more substantial change in the opposite direction with a tripling in the 

share of capital goods, from 5.7 per cent in 1971 to 17.6 per cent in 1980 

(Annex Table 24). It must again be noted, however, that the bulk of 

domestically produced capital goods were predorrinantly consumer durables. 

As regards the geographical pattern of Indon~sia's trade in manufactures, 

the main countrie~ of origin of Indonesian imports were th~ developed market 

economies, particularly the EEC and Japan, which together provided 85 per cent 

of imports of manufactures (narrow definition) (Annex Table 25) in 1980. The 

main markets for Indonesia's experts of manufactures (narrow definition) were 

other developing countries (65.3 per cent), followed by EEC (15.0) and Japan 

(8.4 per cent) (Annex Table 26). But the share of developing country markets 

in this classification is inflated by the practice of classifying as exports 

to Singapore a ~ubstantial volume of trade (especially of electronic goods and 

plywood) for re-export to the USA and other developed country markets. 
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Figure VI: Imports and domestic reduction of manufa~tured oods 
by end use 1967-1980 

(billion. Rp. current prices) 
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An examina~ion of exports &nd imports accorciing to stage of processing 

reveals some potential linkages between trade and industrialisation (Annex 

Table 27). On the export si~e, the high though declining share of raw 

materi~ls for further processing (72.l per cent in 1980) suggests a potential 

for further industrial developm€nc based on processing before export. In 

fact, while there was a slight increase in the relatively small volume of 

exports of processed goods for final use during the decade (from 4.7 to 7.5 

per cent), the share of exports for further processing actually declined 

slightly (from 6.6 to 5.3 per cent). On the import side, similarly, the high 

share of processed goods for final use (69.3 per cent) might be taken as prima 

facie evidence of scope for further import substitution. But it need hardly 

be stressed that such import substitution will need to be selective, in 

accordance with Indonesia's capacity to process efficiently, if downstream 

local industries are not to be handicapped. 

2.8 Small-Scale and Household Industries 

This survey of the Indonesian manufacturing sector has so far dealt only 

with medium and large scale industry, in other warns, with the modern sector. 

This is certainly the most important in terms of output. In 1979, it 

accounted for nearly four-fifths of value added in manufacturing. But there 

is also in Indonesia a large and diffuse traditional sector of ~mall-scale and 

household or cottage industry which, while it accounts for little more than 

one-fifth of value adderl, is overwhelmingly more important in terms of 

emp laymen t • 

Accor~ing to the official statistics summarised in Table II.10, 

small-scale and household-cottage industry accounted together for 87 per cent 

of manufacturing employment in 1974/75 and for 81 per cent in 1979, the last 

year for which such statistics are available. But these statistics, as the 

foot~otes to the table point out, .are for a variety of reasons to be taken as 

merely the roughest guide to relative magnitudes. In particular, the 1979 

survey of household and cottage industries included only regular workers and 

therefore yielded a much smaller employment total than the 1974/75 Census. A 

large proportion of workers in household iudustry are family workers working 

part-time and intermittently and, by almost any criterion, are to be regarded 

as underemployed. Similarly, the apparent increase in the number of 

small-~cale (and pr~bably also household-cottage) enterprises between 1974/75 
' ' ' 



Table IT-JO. 

LM 

1. Number of enterprises 
(' 000) 7 

2. Persons engaged ('000) 662 

3. Value added (Rp. billion) 476 

4. Gross output (Rp. billion) 1,294 

M3nufacturing Sector, by Size of Enterprise, 1974/5, 1979 

1974/5 1979 1980 

S HC Total LM s HC Total LM 

48.· 1,235 . 1,290 8 113 1,418 1,539 8 

343 3,900 4,895 870 827 2,795 4,492 977 

53 83 613 1,660 187 291 2,139 2,149 

158 201 1,653 6,904 

1981 

LM 

8 

1,012 

2,722 

8,299 

Source: HPS, Census of Manufacturing Industries 1974/5 
BPS, Small-Scale Industries 1979 

a. Several weaknesses in the data should be noted. Firstly, large and medium firm data ~re for 1974. Data fur small firms 
are for 1975. Data for cottag~ firms are for August 1974 to July 1975. The data for value added, however, has been 
deflated to 1974 prices by deflating data for small firms by 20 per cent and for cottage firms by 10 per cent. 
Secondly, BPS officials suspect that coverage of the small and cottage firms, especially, may have been rather poor 
and that the estimates (particularly the value added estimates) for these two groups may be substantially understated. 
Thirdly, while all large, medium and small manufacturing establishments throughout Indonesia were intended to be 
included in the Industrial Census, cottage firms in rural areas in the following provinces were not covered: Nusa 
Tenggara Timur, Kalimantan, Timur, Kalimantan Tengah, Sulawesi Tengah, Sulawesi Tenggara, Maluku, Irian Jaya, and the 
island areas of Riau. It was felt 'that this would not seriously affect the results at the national level' (McC~rlej, 
op cit., p. 15.) 

b. The increase in the number of enterprises, employment and value added for SE's between 1974/75 and 1980 reflects an 
improvement in coverage of this type of enterprises rather than a genuine expansion. 

c. The 1979 survey of household and cottage industries was based on a household survey and was carried out in the &eneral 
framework of the national social economic survey programme. It is uncertain to what extent its results can be com
pared with the household and cottage industry data generated by the 1975 industry census. For example, in terms of 
workers this survey definition was limited, including only regular workers. It therefore, probably excluded many of 
the part-time workers which wen~ included in the 1975 census. 

l,.) 



- 32 -

and 1979 reflects little more than imp~ovement in statistical coverage. 

Tilesober truth is that very little is known about the small-scale and 

household cottage sector that lends itself to statistical analysis. 

Tiiis is not to say, however, that the small-scale and household-cottage 

sector can be neglected in industrial policy. As one authority has put it, 

"the extreme heterogeneity of the Indonesian manufacturing sector - average 

value added per worker in the large and medium firms is almost forty times 

higher than in the cottage firms - poses a dilemma for Indonesian planners. 

Employment and anti-poverty objectives suggest that considerable resources 

should be devoted to helping the 'submerged' cottage sector about which so 

little it known, while growth objectives are more likely to be served by 
• • • 1 f • II 1/ concentrating on assisting arge irms. -

Even in relation to production of capital goods, the small-scale and 

household-cottage sector is not entirel:· negligible. As Table II.11 shows, 

almost one-half of each sub-sector, small-scale and household-cottage, is 

concerned with food processing (especially rice miiling, but also in rubber, 

coconut oil and other estate and small holder products). A considerable 

proportion of the rest consists of handicrafts (batik, wood and stone carving, 

etc.) and, in the case of small-scale enterprise, of production of tiles, 

bricks, charcoal, etc. But there is a significant volume of small-scale 

production of metal products, such as hand tools and small agricultural 

machines, as well as vehicle components and repair, which needs ~o be borne in 

mind in any policy consideration of the capital goods sector. 

!/ P. Mccawley, Industrialization in Indonesia. Occasional Paper No. 13, 
Development Studies Centre, Australian National University, Canberra, 
1979, pp. 15 f. 
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Table II.11: Percentage distribution of value added in small-scale (1979) and 
household and cottage establishments (1974) 

Small- Household/ 
Sect0r scale cottage 

311/312 Food 42.0 43.7 
jl) Beverages 0.9 0.2 
314 Tobacco 1.2 1.3 
321 Textiles 9.1 5.9 
322 Clothing 2.4 1. 7 
323 Leather 1.1 0.4 
324 Footwear 1.3 0.7 
331 Wood products 9.5 21. l 
332 Furniture 6.1 0.2 
341 Paper 0.1 0.2 
342 Printing 2.4 0.3 
351/352 Chemicals 2.8 0.5 
355 Rubber products 0.5 0.4 
356 Plastics 1.4 0.5 
361 Pottery 0.2 0.1 
363 Cement and prod. 3.3 1.3 
364 Struct. clay procucts 6.0 8.8 
369 Other building materials 0.4 0.4 
381 Metal products 4.5 3.1 
382/383 Machinery 0.7 1.0 
384 Transport equipment 2.2 0.5 
385/390 Other manufacturing 1.1 2.0 

Total 100.0 100.0 

Sources: BPS, Small-scale Industrial Industries, 1979. 
BPS, Census of Manufacturin~ Industries, 1974/75. 
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Chapter III. The Industry Sector: Prospects 

3.1 Introduction 

The purpose of this chapter is to examine prospects and strategies for 

industrial growth in Indonesia during the decade of the 1980s. One of the 

conditioning factors for the prospects is Indonesia's volatile external 

economic environ~ent. One of the major considerations that must influence 

industrial strategy is Indonesia's pressing employment problem. 

Demand for the products of Indonesia's manufacturing sector is determined 

by three factors. One is the size and composition of total domestic demand 

for manufactures; the second is the relative share of imports in the domestic 

demand for manufactures; the third is the size and composition of manufactured 

exports. The second and third of these will depend on the development of the 

comparative advantage enjoyed by Indonesian manufacturing industries relative 

to their foreign competitors. 

The next five sections deal in turn witi1 the growth prospects for the 

manufacturing sector as a whole, with prospective changes in comparative 

advantage, with prospective changes in the composition of domestic demand for 

manufactures, with priorities in industrial strategy and with sectoral growth 

projections. 

3.2 Growth prospects for the manufacturing sector!/ 

During the 1970s, manufacturing employment and value added grew at an 

annual rate of 5.3 and 14.9 per cent, as compared with 3.0 and 8.1 per cent 

for the economy as a whole (Annex Tables 28 and 29). These figures imply an 

employment elasticity with respect to output growth of 0.36 for manufacturing 

and 0.37 for the whole economy. 

The increase in Indonesia's labour force was, by and large, fully absorbed 

during the 1970s. Although the additional employment opportuni~ies 

1/ In this Chapter manufacturing includes, in addition to the ~odern sector, 
also small-scale and household cottage industries. Data are therefore not 
entirely comparable with Chapter II which is confined to la~ge and medium 
enterprises. 
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were, in part, of relatively low quality, this represented a major 

achievement. The greatest challenge to the economy in the corning decade is to 

find rroductive employment opportunities to match the growth of the labour 

force, as well as raising as far as possible the quality of employment for 

those at present underemployed. Assuming an unchanged participation rate, the 

annual rate of growth of the labour force is expected to be 2.6 per cent. 

The fourth Five Year Plan assumes an annual rate of growth of GDP of 5 per 

c~nt. Clearly, such a growth rate through the 1980s would be inadequate to 

absorb the new entrants to the labour force uqless the employment elasticity 

can be substantially increased (With an unchanged employment elasticity of 

0.37, a 5 per cent rate of growth of GDP would yield an increase in employment 

at an annual rate of only 1.9 per cent. Or, to put it another way, to achieve 

a growth rate of employment of 2.6 per cent, with an employment elasticity of 

0.37, would require a growth rate of GDP of 7 per cent). A growth rate of GDP 

of 6 per cent could meet the employment challenge if employment elasticity 

were to rise to 0.43. Some such rise is possible if, as seems likely, the 

average labour-intensity of production increases with a decline in the 

relative importance of the oil sector. In addition, more emphasis on the 

export of labour-intensive manufactures would raise average labour-intensity 

of production. 

~~at are the implications of these figures for manufacturing development? 

Experience of other developing countries at Indonesia's present stage of 

development suggests an elasticity of manufacturing output growth with respect 

to GDP growth of 1.5 , and there are reasons to believe that some such 

relationship will hold for Indonesia in the 1980s. In other words, for GDP to 

grow at 5 per cent, manufacturing output must grow at 7.5 per cent. 

The question presents itself whether jomestic demand for manufacturing can 

be expected to provide a market to absorb output of manufactures growing at 

this rate. Between 1975 and 1980, GDP grew at an annual rate of 7.5 per cent 

and domestic demand for manufactures at 10 per cent giving an income 

elasticity of around 1.3. If this value holds during the 1980s, a growth rate 

of GDP of 5 per cent, would yield a rate of growth of the domestic market for 

manufactures of only 6.5 per cent, not enough to absorb the hypothesised 

output growing at 7.5 per cent. To ensure an adequate growth of demand, the 

gap must be filled by either further inport substitution of by a suffici~ntly 

r,apid ?ro\"th of ,exports of ttanufactures. 
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At first sight, it does not matter which of these two ways supplementing 

growth of domestic demand is chosen. But employment considerations may argue 

in favour of exports. If, as seems likely, the manufacturing sector has an 

employment elasticity (labour intensity) below the average for the economy as 

a whole, faster growth of manufacturing output than of GDP as a whole will 

tend to reduce average employment elasticity and ttus aggravate the employment 

problem. Yet, as has just been pointed out, manufa~turing will almost 

certainly have to grow considerably faster than GDP as a whole if the target 

rate of growth of GDP (and employment) is to be attained. One ~ay of 

resolving this dilemma, er at least alleviating it, would be a strong emphasis 

on relatively labour intensive manufacturing which, as will be shown below 

(section 4.3), is most likely to be feasible by means of an export oriented 

strategy. 

For the purpose of projecting prospects and indicating policy options 

during the 1980s for the manufacturing sector in general and the capital goods 

industries in particular, an intermediate assumption of a growth rate of GDP 

of 6 per cent has been made in this study. Given the same elasticity of 

manufacturing output growth (1.5 per cent), this would imply an annual growth 

rate of manufacturing output of 9 per cent. To absorb this output, given an 

income elasticity of demand for manufactures of only 1.3, even more emphasis 

on import substitution and/or export promotion will be needed. On the other 

hand, the more ambitious GDP growth rate target would, ~;~h an unchanged 

employment elasticity of 0.37, get closer (2.2 per cent) to the projected 

growth rate of the labour force of 2.6 per cent. 

3.3 Prospects for development of comparative advantage 

To make reliable projections of any country's future comparative advantage 

at a highly disaggregated level is hardly possible. But it may be helpful in 

assessing likely trends in the pattern of Indonesia's future comparative 

advantage in manufacturing to draw on the experience of other developing 

countries with repect to their manufacturing export performance. 

The first generation, after Japan, of the newly industrialising countries 

of east Asian (NICs) which achieved spectacular gr.owth of export of 

labour-intensive manufactures in the 1960s and early 1970s have since the 

mid-1970s embarked on the transition from' labour to capital and skill 
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intensive products. Their success in this strategy will be relevant to 

Indonesia and other countries of the region because it will influence the 

extent to which markets for labour-intensive exports will be vacated. 

The second generation of NICs includes three of Indonesia's ASEAN partner 

countries: Malaysia, Philippines and Thailand. All three began intensive 

efforts to promote manufactured exports in the early 1970s. Malaysia has, 

with its relatively open economy, gone furthest in promoting exports. In 

doing so it has r~lied heavily on export-processing zones and foreign 

investment. The Philippines and Thailand have followed in Malaysia's 

footsteps with some years lag. 

Annex Table 30 presents data on exports of manufactures for these 

countries in 1967 and 1975. It sho~s that in Malaysia almost one-half of the 

growth in non-resource based manufactured exports was accounted for by various 

types of light machinery and precision instruments. The share of textiles and 

clothing amounted to only 3 per cent. Most of the high-growth categories were 

produced by foreign companies under international sub-contracting 

arrangements. In the Philippines and Thailand the composition of exports of 

manufactures remains more traditional. In Thailand much of the growth in 

exports of manufactures was accounted for by textiles and clothing, as well as 

precious stones and printed matter. In the Philippines clothing and 

P.andicrafts were the most important non-resource-based categories. 

Indonesia's opportunities of developing exports of labour-intensive 

non-resource based manufactures will depend significantly on the competition 

she will encounter from other Asian developing countries. Competition from 

th~ first generation of Asian NICs will diminish as they continue to s~ift 

into capital and skill intensive lines. The Republic of Korea alone, which 

has been exporting in 1975 ten times as much textiles in value as Malaysia, 

Thailand and the Philippines combined would, by vacating such labour intensive 

line~, create considerable export opportunities for countries such as 

Indonesia. Indonesia, however, will need to contend with a new generation of 

industrialising Asian countries likely to look for export markets for similar 

labour-intensive products. Among them, the most formidable may be the 

People's Republic of China, as well as India and other countries of south Asia. 

Four other sets of data may help throw further light on the 

characteristics of manufac~urin~ industries in which Indonesia is most likely 

to have a cowparative advantage.' 
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The first is taken from a UNIDO studyl/ which 1975 export values at 

3-digit (and some 4-digit) SITC categories for a group of 74 developing 

countries, and three samples of developed, NIC's 3nd developing countries have 

been divided into resource-based and non-resource based ir.dustries, ranked by 

value of exports (Annex Table 31). The table shows, as might be expected, 

that the s~arc of resource-based exports declines with stage of economic 

development, from 60.3 per cent for other developing countries to 36.S per 

cent for NICs and 30.4 per cent for developed countries. The comparative 

advantage due to high levels of total factor (capital plus labour) 

productivity which the more highly industrialised countries obtain from their 

endowment with human capital (skills, management, technology), less developed 

countries are most likely to derive from endowrrent with natural r~sources. 

Indonesia is still clearly in the latter category. 

The second set of data, in Annex Table 32, compares levels of wages and 

labour productivity 1n selected industries 1n Malaysia, the Philippines and 

Indonesia in 1974. It shows that wage levels in Indonesia were very much 

lower than in Malaysia and only two-fifths even of those in the Philippines. 

But the potential comparative advantage which Indonesian manufactures enjoyed 

on account of low wages was largely offset (and in some industry groups 

outweighed) by low levels of labour product1v1ty. In three of the six 

industry groups (wood, furniture, leather) the ratio of value added to wage 

was lower in Indonesia than in either of the other two countries, and in the 

other three (and total industry) lower than in one or the other. Since 1974, 

the wage differential between Indonesia and the Philippines has probably 

narrowed (wages rising in Indonesia, but not in the Philippines), but whether 

there has been a ccmpensating relative gain in labour productivity in 

Indonesia cannot be demonstrated from available data. 

A possible explanation for the higher levels of labour productivity in 

Malaysia and the Philippines than in Indonesia is greater average capital 

intensity of industry. More likely the main explanation is to be found in 

other factors, such as relatively lower average levels of skill, management 

and organisation of production, for which the regulatory environment may be 

partly responsible. The conclusion to which this evidence points is that 

Indonesia cannot be assumed to have an automatic and across-the-board 

1/ UNIDO, World Industrv in 1'980,, New York, 1981. 
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comparative advantage in labour-intensive industries. Her potential advantage 

due to low wage levels will only be realised in industries and p arts which 

can show internationally comparable levels of labour productivity. 

The third set of data is presented in Annex Table 33 which shows imports 

by the USA and other developed countries of selected labour-intensive goods 

and the share of LDCs in these imports. The table shows commodities for which 

developing countries' shares in the developed countries' imp0rts recorded the 

lar6est increases over the period 1965-75. The co1ID11odities are ranked 

according to size of increase. Miscellaneous manufactures (SITC 8) are quite 

well represented in the list of most successful products. Among them are 

umbrellas (SITC 89940), leather clothing (84130) and carved manufactures 

(89910). Annex Table 34, by contrast, represents labour-intensive products 

which have performed poorly. Manufactured goods (SITC 6) and machinery and 

transport equipment (SITC 7) show a disproportionately high representation in 

this list. Some examples are precious stones (66700), textile bags (65610), 

mechanical goods nee (71980) and agricultural machinery (7120). 

Finally, Annex Table 34 presents UNIDO data on product characteristics of 

134 manufacturing industries ar.d the development of revealed comparative 

advantage (RCA) in export for three country samples during the period 1966/7 -

1975/6. The data are classified according to the following typology. 

The first product characteristic, RES, refers to the distinction between 

resource-based (R) and non-resource-based (blank) industries. The performance 

of resource-based industries, being dependent on natural endowment, cannot be 

regarded as related to the development process. UNIDO therefore classified 

with respect to RAC only ~-rescurce-based industries. Three product 

characteristics are identified as likely determinants of comparative 

advantage. One is skilled-labour requirement (SK). The second is product 

development (PD). The third is factor intensity (Lor K). 

The classification rests on the hypothesis that comparative advantage in 

exports of manufactures depends, apart from differences in factor proportions, 

chiefly on skill requirements and on the degree to which the production 

process is standardised. An industry with relatively high skilled labour 

requirements will tend to manufacture "new products". Industries producing 

"new products" will tend ,to have relatively hligh skill labour requirement as ' 
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compared with industries producing ''mature products''. It seems reasonable to 

assume that less developed countries will have a comparative advantage in 

proJuction of the latter. Again, industries may differ in the degree to which 

producers are able to alter their product characteristics quickly in response 

to a change in demand or to achieve significant product differ~ntiation. It 

is likely that developed countries have a comparative advantage in industries 

with a high degree of product development in this sense. 

The three type code columns in Annex Table 34 classify non-resource-based 

ind~stries according to high (H) or low (L) skill requirements (SK), product 

development (PD) and capital (K) or labour (L) intensity. In the last three 

columns data on RCA are presented for the three distinct samples of countries 

(as in the first set of data above). As indicator of RCA, the export 

performance ratio (EP) is used. '!1lis does not consider import flows which are 

often substantially affecced by the importing country's specified trade 

policies. (The EP ratio is defined as the relative share of exports of 

commodity x in a country's total exports of manufacturing as compared with the 

share of world exports of that commodity to total world exports of 

manufactures.) Values above unity therefore reflect the fact that the 

industry's share in the given country's manufactured exports is above the 

world average. The higher the EP index value, the stronger is the revealed 

comparative advantage of the country in that industry. 

Non-NIC developing countries, such as Indonesia, are liable to have a 

comparative advantage in primary-product exports rather than in manufacturing, 

and within manufacturing in resource-based rather than non-resource based 

products. But within the non-resource-based range of manufactures, their 

comparative advantage is most likely to be in industries characterised by a 

low skilled-labour requirement (SK= L), a low rate of product development (PD 

= L) and high labour intensity (FI= L). The development of RCA over time of 

such countries may be expected to move generally towards that of NICs and 

developed countries. Tile most developed countries are typically characterised 

by SK = H, PD = H and FI = K. But these are only general tendencies to which 

there are many exceptions. 

The best indication of non-resource-based industries in whi~h Indonesia 

can expect to acquire RCA is provided by the last column in the table. 

Industries in which, over the period 1965-76, the sample of non-NIC developing 

countries has shown a clear and at least not a substantially deteriorating 
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comparative advantage, are likely candidates in this respect. In the medium 

ter~, Indonesia may also acquire RCA in industries in which the sample of NICs 

has shown a clear RCA during the period 1965-76. 

3.4 Future Composition of Domestic Demand for Manufactures 

As far as domestic demand is concerned, private consumption constitutes an 

important component. Demand from this source is primarily influenced by 

population growth and by changes in income. The latter fact0r can have 

significant influence on the pattern of consumption. Income related changes 

in consumption can be broadly represented by income or consumption 

elasticities. 

Estimates of consumption ela5ticities of selected goods for Indonesia are 

presented in Annex Table 35. As is to be expected, it shows that elasticities 

for simple food items are generally low. However, for a number of processed 

foods elasticities can be fairly high. Elasticities for non-food consumer 

goods are usually higher than l and are highest for luxury and durable 

consumer goods. 

Possibly a more general picture of future structural changes in the 

manufacturing sector can be derived from experiences in other similar 

countries. A UNIDO report l/ presents growth elasticities (with respect to 

per capita GDP) and size elasticities (with respect to population) of value 

added per capita for 3-digit ISIC industries, which we=e obtained from cross 

section data for large countries, including developing and developed 

countries. 'lllese elasticities have been listed in Annex Table 36. 

An examination of the size elasticities of Annex Table 37 reveals that 

increases in the mark~t size have little effect on production in most cases. 

In many cases these elasticities are ne~ative, indicating that increases in 

output are less than proportional to increases in market size, so that per 

capita output declines. Branches for which market size is important include 

industries for which large production runs and economies of scale are crucial, 

for example, machinery, professional equipment, iron and steel and chemicals. 

l/ UNIDO World Industry Since 1960; Progress and Prospects, United Nations, 
New York, 1979. 
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In these industries, other factors being equal, Indonesia has a certain 

advantage as compared to smaller countries at similar stages of development 

because of the size of its domestic market. 

The range of growth elasticities indicates that slow growing industries 

are likely to include food processing, beverages and tobacco, textiles, 

leather, footwear, wood processing and pottery. The highest growth 

elasticities occur ln the more capital intensive industries producing 

intermediate products and capital goods. 

3.5 Priorities ln Industrial Strategy 

Official Targets. Since 1969, the Government of Indonesia has included ln 

its Five Year plans objectives of industrial development. These objectives 

have undergone substantial shifts in emphasis. In Repelita I priority was 

assigned to industries ancillary to food production and agriculture generally, 

such as fertiliser, as well as rehabilitation and development of the older 

import-substitution industries, such as textiles. In Repelita II priorities 

shifted, with a greater emphasis on social objectives, especially employment 

creation and protection of pribumi enterpreneurs. Repelita III, with the 

financial resources provided by the oil boom at hand, widened objectives to 

include broad-based industrial development on the basis of domestic oil, 

mineral, timber and other natural resources and the promotion of labour

intensive manufactured exports. 

The formulation of targets for industrialisation under Repelita IV is 

still under way, though the broad outlines have been indicated in various high 

level official statem~nts. In general, it is proposed that manufacturing 

should take the place of the oil sector as the main engine of growth. Oil and 

agriculture will of course rem3in important, but manufacturing is expected to 

contribute ~n increasing proportion of value added, net foreign earnings and 

employment. 

As regards the composition of manufacturing output, promotion of export 

industries is to receive high priori'y in order to help fill the gap left by 

declining oil earnings. c~rrent plans, however, also include further import 

substitution, especially in tr.e processing of raw materials into intermediate 

products needed by downstream manufacturers. The development of such 
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industries should also help correct the regional imbalance of ~anufacturing 

industries, since most of the raw materials will come from the outer islands. 

The Role of Small-Scale Enterprise. As was pointeci out in chapter 2.8 

above, small-scale and household/cottage industry still accounts for a 

significant part of value added and the overwhelming majority of jobs in 

Indo~esian manufacturing (Tables II.12 and II.13). 

Most small-scale industries are rural based. Often they occur in 

clusters, where a group of similar types of enterprise are located in one or a 

few Peighboring villages. They are also spread throughout the country, though 

they are more prevalent in some provinces, e.g. Aceh, Central Java, 

Jogyakarta, Central Kalimantan, North and South-Sulawesi. 

In general, the economic performance of small-scale enterprises is poor. 

Productivity and incomes are low, and employment in such activities often has 

a seasonal or part-time character. Therefore, many of the workers can be 

classified as underemployed. These types of enterprise face a large variety 

of difficulties including limited access to credit, problems in marketing, 

poor quality of products, inefficient production techniques, primitive 

equipment and lack of managerial and vocational skills. 

In view of t~e important role of small-scale enterprises in Indonesia in 

creating employment, their prevalence in rural areas and their regional 

dispersion, strategies of industrial development should include the promotion 

of such establishments. While in the past programm~s have been implemented 

for small industries, the general industrial climate favoured large-scale 

industrial development. In such an environment these programmes had little 

chance of success. 

Small-scale industries in a number of sectors car. have considerable growth 

potential. Tiiey include products for which technology is still labour

intensive such as clothing and footwear. Also industries which rely on 

closeness to markets can be organised on a small-scale ba&is such as a number 

of food ~rocessing industries (bakeries, tahu, tempe). Moreover, small-scale 

industries which are dependent on specific skills or crafts, such as batik and 

simple ~etal working and engineering industries, have potential. 
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Alternative Strategies. In the remainder of this chapter the options open 

to Indonesian policy makers concerned with industrial development are examined 

in the analytical framework of two alternative broad strategies, which will be 

called Strategy A and Strategy B. 

Strategy A aims to reduce Indonesia's dependence on world markets and 

imports. The strategy emphasises the development of manufacturing industries 

producing for the domestic market for consumer goods, capital goods and 

intermediate products. In so far as it relies heavily on import-substitution, 

it may be called an inward-looking strategy. Alternatjvely, it could be 

called a strategy of self-reliance. 

Strategy B focuses on the development of industries in which Indonesia can 

be expected to have a comparative advantage in international trade. It tends 

to emphasise labour-intensive industries, export promotion and small-scale 

enterprise. It can be called an outward-looking or labour-intensive strategy. 

Both strategies have in common a high priority for natural-resource based 

industries, since both acknowledge that Indonesia's natural resources provide 

the firmest basis for relatively competitive industrialisation at her present 

stage of cievelopment. 

3.6 Projections of Sectoral Growth in Indonesian Manufacturing 1980-1990 

Projections of production for industry branches (at the 3-digit level) for 

the 1980s are presented in Table III.l. The projections have been based on 

assumed values for growth elasticities relating the growth of each sector to 

the growth of the manufacturing sector as a whole. The assumed growth 

elasticit~es under each of the two strategies are based en the following 

considerations in relation to the metal-manufacturing branches, leaving all 

other manufacturing the re9idual share. Broadly speaking, strategy A reflects 

the historical development path of Indonesian manufacturing. The growth 

elasticities for this strategy have, therefore, been based in part on a 

continuation of the historical pattern, although the experience of another 

large country with this strategy, Brazil in the 1960s, has also been taken 

into account. In the specification of growth elasticities for Strategy B, the 

experience of export-oriented industrialising countries, such as The Republic 

of Korea (in the late 1960s and early 1970s) and Malaysia has been taken into 

account. 
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Tiie effects of the two alternative strategies on value added, and the 

shares in total manufacturing value added, of the several metal using branches 

are summarised in Table 111.1. It shows that under the labour-intensive 

strategy (B) the share of these branches in total manufacturing would remain 

virtually unchanged while under the import-substitution strategy (A) it would 

increase from 32 to 37 per cent by 1990. But the postition is different for 

the non-electrical machinery branch (382) which would increase its share in 

tctal manufacturing under both strategies. 

Table III.l; Projections of manufacturing output at 1980 prices with special 

referen~e to metal sectors, 1980-1990 

Realisation Projections 1990 
1980 Strate~i'. (a) Strate~i'. (b) 

ISIC Sector Value Share Elas- ~Value Value Share Elas-'...iValue Value Share 

RplO~ (%) ticity Rplo9 Rpl09 (%) ticity Rpl09 Rpl09 (%) 

371 Iror., 
steel 700 4.3 1. 5 1,436 2, 136 5.6 0.8 766 1,466 3.8 

372 Non-ferrous 
basic metal 457 2.8 2.0 1,250 1,707 4.4 1. 5 937 1,394 3.6 

381 Metal 
products 515 ~ ,., 

.J • - 1.2 845 1,360 3.5 1.3 915 1,430 3.7 

382 Machinery, 
non-elec. 417 2.6 1.8 1,026 1,443 'J. 7 1.2 648 1,065 2.8 

383 Electrical 
machinery 300 1.8 1. 5 615 915 2.4 2.0 820 1,120 2.9 

384 Transport 
equipment 2,141 13.2 1.0 2,928 5 ,069 13.2 0.8 2, 342 4,483 11. 7 

3849 Repair 
of veh. 717 4.4 1.0 980 1,695 4.4 1.0 980 1,697 4.4 

OM Other 
manufac. 10 '982 67.7 0.9 13,111 24,093 62.7 1.0 14,783 25,765 67.l 

TOTAL 16,229 100.0 1.0 22,191 38,420 100.0 1.0 22,191 38, 420 100.0 

Sources: Data from Ministry of Industry and calculations by the Netherland 
Economic Institute. 

Iron and Steel. With the completion of part of the Krakatau Steel 

complex, steel production has brcome an important industrial sector. The 

plant, however, is still characterised by low levels of capacity utilisation 

and large financial losses. Under Strategy A major extensions of the steel 

industry would be undertaken to reduce dependence on imports. Under Strategy 

B, expansion of the industry would be limited to expansion of some 

complementary fabricating facilities. Priority would be given to raising the 

efficiency of forging activit~es in existing small-scale furnaces. 
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Non-ferrous Metals. This sector at present comprises processing of tin, 

copper, silver and gold. Important additions will be the Asahan aluminium 

smelter, and possibly later nickel smelters and an aluminium plant, all 

largely oriented towards export markets. Strategy A would continue 

de~elopment o~ this sector involving large capital intensive projects. 

Strategy B would also include such development on the ground that it involves 

resource-based exports, but would give it lower priority because of its high 

capital-intensity. 

Engineering Industries. This sector comprises a large variety of 

activities including the metal-working, electrical ~achinery, non-electrical 

machinery and transport equipment and repair branches. In Indonesia, 

production (chiefly assembly) of consumer durables grew rapidly in the early 

1970s and has since then slowed down. Production of capital (producer) goods 

has risen rapidly in more recent years but has been confined to a narrow range 

of products, chiefly hand tractors and other agricultural equipment. Strategy 

A would continue expansion of output of transport equipment (motor vehicles, 

aircrafts, ships, railway rolling stock) with increasing emphasis on local 

components. Strategy B would focus on products in which Indonesia is likely 

to have a comparative advantage. These include electronics and other 

labour-intensive production of consumer durables, increasingly for export, and 

production of simple producer goods, largely for processing of primary 

products, such as estate crops and timber, for the domestic market and for 

export. 

Other Manufacturing. The main sectors in this broad category are the 

traditional food-processing, textiles and other non-durable consumer goods 

industries and a range of relatively capital-intensive industries producing 

non-metal intermediates, such as fertiliser and other chemicals, paper, glass, 

cement and other building materials and petrochemicals (including refinery 

products and plastics). Strategy A would continue to expand investment in the 

latter industries, with the stress on import substitution. Strategy B would 

emphasise labour-intensive exportable products, such as textiles and garments, 

some food and tobacco industries (tinned fruit, clove cigarettes), plywood, 

furniture, leather and rubber products. 
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Chapter IV. Economic Implications of alternative strategies 

4.1 Inter-industry linkages 

The economic effects of the establishment of new industries are not always 

fully apparent from value added, employment and import requirements of the 

industries themselves, without paying regard also to indirect effects through 

backward and forward linkages which are revealed by inFut-output analysis. 

Annex Table 37 indicates the forward linkages of the Indonesian 

f . d. . d l/ h h manu actur1ng sector accor ing to recent input-output ata- • It s ows t at 

around 37 per cent of domestic production of manufactures was destined for 

intermediate use and of this 60 per cent for sectors other than 

mar.ufacturing. High forward linkages of individual manufacturing industries 

include basic agricultural processing industries, wood, textile and building 

material industries which produce g0ods used by a few sectors only, as well as 

chemical and engineering industries which find customers among a wider range 

of industries. 

Backward linkages repres~nt the share of intermediate inputs into a sector 

provided by domestic suppliers. Estimates of backward linkages can therefore 

indicate indirect output and employment effects resulting from purchases of 

inputs by a sector, in addition to the primary direct effects of an increase 

in output by that sector. Table IV.l presents estimates of total production 

effects expressed as a multiple of the direct effects of an increase in 

domestic production in a sector. It shows that the total effects are between 

1.1 and 2.5 times as high as the direct effects. 

Forward and backward linkages need to be taken into account in assessing 

the full ecno~ic effects of the establishment or expansion of an industry, but 

they need to be intetpreted with care. An industry with large forward 

linkages is assured of a aomestic market. If its outout (or increase in 

output) replaces imports, additional income and employment are generated, 

1/ See Ministry of Industry/NE!~ "Structural Analysis of the Indonesian 
Manufacturing Sector", Rotterdam, February, 1983, which inc~udes a 
detailed examination of such linkages on the basis of the 1980 
input-output table. 
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Table IV.I: Domestic production effect 
(multiple of the direct effects of an 

increase in domestic production in a sector) 

Noodles/Macaroni 
Grain Mill Products 
Coconut Cook. oil 
Other Food Products 
Bakery Products 
Meat Processing 
Tann./Leather Products 
Other Petrol. Products 
Furniture and Fixtures 
Coffee Grinding 
Rice Milling 
Rubber 
Mus. Inst. Sports 
Repair of vehicles 
Other Veget/an. Oil 
Slaughtering 
Ship Build./R2pair 
Petroleum Refin./Eng. 
Manufacturing NEC. 
Wood and Cork 
Fish Processing 
Cassava Produc~., 
Handpounded R1~e 
Soaps and Cosmetics 
Copra 
Basic Metals 
Processed Tobacco 
Lubric. Grease Oil 
Drying, Salting Fish 
Sugar 
Made-up Textile G. 
Farm Coconut Oil 
Batik 
Leather Products 
Tea Processing 
So fl'. Drinks 
Dairy Products 
Fruits/Veget. Proc. 
Sawm. and other Proc. 
Sawmilling in Forest 
Metal Products 
Weaving 
Farm Proc. Coffee 
Other Rubber Proc. 
Other Chemical Pr. 
Other Building Mat. 
Soya Bean Processing 
Brown Sugar 
Cement 
Metal Furn./Fixtures 
Cocoa. Choe. Sugar 
Basic Chemicals 

2.5394 
2.4103 
2.3656 
2.2186 
2.2097 
2.2065 
2.2065 
2.1347 
2. 1116 
2.0340 
2 .0256 
2. 0154 
1.9938 
1.9764 
1.9729 
1.9678 
1.9674 
1.9513 
1.9227 
1.9114 
1.8938 
1.8872 
1.8766 
1.8664 
1.8520 
1.8519 
1.8397 
1.8356 
1.8219 
1. 7946 
1. 7908 
1.7877 
1.7855 
1.7678 
1. 7 668 
1. 7495 
1.7215 
1.7001 
1.6773 
1.6 752 
1.6748 
1.6626 
1.6534 
1. 6392 
1.6308 
1.6285 
1.6134 
1.:115 
1. 5463 
1. 5429 
1. 5414 

1.5389 

-
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(Table IV.l continued) 

Farm Proc. Tea 
Fertilizers 
Structure Clay Prod. 
Pulp and Paper 
Motorcycles, Bicycle$ 
Elec. App. Nee/Repair 
Profess./Scientific Pro. 
Railroad Equip./Rep. 
Knitting 
Tyres and Tubes 
Glass/Glass Products 
Cigarettes 
Accum./Dry Batteries 
Printing, Publishing 
Paper Products 
Pesticides 
Ceramics, Earthenware 
Spinning 
Structur. Metal Prod. 
Textile Finishing 
Machinery, Repair 
Drugs and Medicines 
Carpets, Rugs, Ropes 
Aircrafts, Repair 
Alcoholic Beverages 
Radio, TV, Appliances 
Paints 
Motor Vehicles 
Plastic Products 

1.5267 
1.5197 
1. 5151 
1. 5151 
1. 5130 
1.5030 
1.4993 
1.4961 
1.4 782 
1.4442 
1.4436 
1.4172 
1.4143 
1.3976 
1.3971 
1.3908 
1.3728 
1. 3728 
1.3587 
1.3302 
1.3273 
1.3202 
1.3177 
1. 314 7 
1.2980 
1.2591 
1.2304 
1.1895 
1.1594 

Source~ Ministry of Industry, NEI~ "Structural Analysis of the Indonesian 
Manufacturing Sector", Rotterdam, February 1982. 

although, as with all import substitution, there may be offsetting negative 

repercussions on the country's export industries. Again, if an 

import-replacing industry is able to supply cheaper products, quality for 

quality, than the imports it replaces, ther~ will be a gain to the users, in 

the form of lower production costs in the case of producer goods, or in 

welfare in the case of consumer goods. The local industry may, for example, 

be in a better position to meet the special needs and tastes of local users. 

But the reverse may happen, in which case the users are adversely affected. 

This would almost certainly be the case, at least in the first instance, where 

the domestic import-replacing industry requires substantial tariff or other 

protection. 
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Backward linkages suggest that a new industry may provide a stimulus to 

domestic industries on whose products it draws as inputs, whether 

intermediates or capital goods. It enlarges their domestic market. This 

stimulus will be greater the larger the proportion of inputs derived from 

domestic supplie~s rather than from imports, in other words the higher the 

total production effects, as shown in Table IV.l. But it needs to be 

remembered that these total production effects (the multipliers of the initial 

increase in output) are inversely proportional to the proportion of the 

initial increase in output that accrues as value added in the new industry 

itself (the multiplicand). The total contribution to GDP or employment 

throughout the economy is no larger, but more of it accrues in other 

industries or sectors if the backward linkages are large. 

One determinant of the total production effect which measures backward 

linkages is the proportion of a new industry's inputs that is obtained from 

abroad as imports. Annex Table 39 shows the direct import requirements 

resulting from intermediate deliveries for iPdividual industries. It appears 

that the share of intermediate inputs obtained from imports is particularly 

high for Indonesian engineering industries, and also high for chemicals. 

Annex Table 40 presents total import requirements for main categories of 

manufactures, distinguishing between the actual import requirements of 

currently producing domestic industries and the hypothetical import 

requirements of domestic industries set up to replace imports of 

intermediates. It appears that within each group the intermediate import 

coefficients of currently producing domestic industries are lower than the 

hypothetical coefficients of import replacing industries. Both findings might 

be taken to present a case for further import substitution, 30 as to increase 

backward linkages (total production effects). But this is clearly an 

illegitimate inference. The mere fact that indirect production effects would 

be larger would not increase overall national gains in GDP or employment. 

Whether import substitution would be desi~able would still need to be 

assessed, as always, in terms of the current and prospective capacity of the 

new domestic industry to produce efficiently. 

4.2 Factor intensit~es 

If employment generation is an important national objective, one criterion 

in determining priorities in industrial policy is the factor intensity of an 
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industry. The more labour-intensive an industry, the larger is the effect on 

employment of an extra unit of production. Here again, inter-industry 

relationships are important. The indirect employment effects, via forward and 

backward linkages, may be high, even though the industry itself is relatively 

capital-intensive. 

In the absence of comprehensive and reliable capital stock data for 

Indonesian manufacturing industries, Table IV.2 uses labour-output ratios to 

measure labour intensity of production. It also uses skilled man-years per 

unit of output and non-wage value added per worker as proxies for the use of 

d . 1 . 111 
human an phys1ca capita - • 

The table presents total as well as direct labour requirements (man-years 

per Rp. billion of final demand) of manufacturing industries in 1980 and ranks 

them according to their total labour requirements. It also shows for each 

industry its ranking in terms of skilled man-years and non-wage value added 

per worker. 

A striking finding is the evidence of very high total labour requirement 

of many industries, especially resource-based industries, with relatively low 

direct labour requirements. Among these are food processing industries, such 

as rice and other grain milling, coconut and other cooking oil processing, but 

also rubber and leather processing. By contrast, some relatively 

labour-intensive industries in terms of the labour-output ratio of the 

industry itself, have relatively small additional indirect effects on 

employment, among them structural clay products, wood and cork, ceramics, 

copra and furniture industries. Relatively small indirect employment effects 

are found also for some more (directly) capital-intensive industries, such as 

metal furniture and other metal products, knitting and scientific instruments 

industries, and of course the highly capital intensive industries at the 

bottom of the list. 

1/ Ministry of Industry/NE!, op.cit. 
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Table IV.2; Total and direct labour reouirements in man-years by industry per 
Rp. billion of domestic final demand and rankings according to labour, 

skill and non-wage val~e added 

Labour Rankings 
reguirements 

Total Direct Labour Skill Non-wage 
value added 

H~ndpounded rice 2914. l 1300.0 l 81 80 
Grain mill products 2460.l 210.0 2 61 64 
Rice milling 2220.5 435.0 3 79 77 
Noodles/macaroni 2146.4 687 .o 4 62 59 
Struct. clay products 2143. l 1900.0 5 67 72 
Other food products 18 78. 2 810.0 6 51 58 
Cassava products 1856. 5 430.0 7 78 78 
Bakery products 1601. 9 711.0 8 30 50 
Copra 1589.0 1000.0 9 71 71 
Soya bean processing 1573.2 890.0 10 76 79 
Wood and cork 1570.0 1240.0 11 33 39 
Ceramics, earth er. :.rare 1538.8 1410.0 12 39 69 
Furniture, fixtures 1351.6 910.0 13 2 35 
Drying, salting fish 1208.l 630.0 14 70 65 
Processed tobacco 1198. 7 650.0 15 77 70 
Fish processing 1189.8 563.0 16 68 53 
Brown sugar 1144.4 750.0 17 64 68 
Coffee grinding 1126. 7 516.0 18 63 61 
Made-up textile g. 1078. 0 750.0 19 54 76 
Farm coconut oil 1028.5 480.0 20 74 62 
Batik 1025.8 752.0 21 59 57 
Coconut cook oil 1018. l 79.0 22 65 26 
Slaughtering 988.5 200.0 23 66 66 
Tea processing 959.3 473.0 24 69 55 
Manufacturing nee. 951. 7 643.0 25 50 16 
Farm processing coffe 917.8 473.0 26 73 60 
Other veget./an. oil 914. 7 72.0 27 20 24 
Fruits/vegetable processing 849.5 220.0 28 29 54 
Farm processing tea 841.6 473.0 29 7f, 73 
Mus. inst., sport~ pr. 809.7 460.0 30 14 10 
Metal furniture/fixtures 754.5 589.0 31 56 25 
Other building material 750.5 475.0 32 44 46 
Meat processing 746.4 135.0 33 65 30 
Leather products 731.6 480.0 34 16 48 
Tanneries/leather processing 700.9 100.0 35 55 38 Sugar 691. 3 231.0 36 8 32 
Metal products 680.3 470.0 37 21 15 Soft drinks 678 .8 374.0 38 6 34 Knitting 659.l 508.0 39 52 75 Rubber 655.6 56.0 40 60 19 
Prof./ scient. pr. 629.0 453.0 41 37 42 
Cocoa. choc. sugar 628.6 277 .o 42 24 67 
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(Table IV.2 continued) 

Labour Rankings 
reguirt!men;~ 

Total Direct Labour Skill Non-wage 
value added 

Weaving 588.6 403.0 43 26 63 
Other rubber products 587 .4 350.0 44 43 47 
ship building/repair 523.0 255.0 45 1 9 
sawmilling and other proc. 512.4 250.0 46 23 36 
Sawmilling in forest 497.6 250.0 47 27 28 
Printing, publishing 468.2 300.0 48 13 49 
Repair of vehicles 466.5 286.0 49 3 7 
Carpets, rugs, ropes 465.9 281.0 50 75 75 
Soaps and cosmetics 440.4 81.0 51 11 27 
Plastic products 414.9 335.0 52 53 81 
Elec. app. nee., repair 414.4 250.0 53 7 31 
Dairy products 373.0 115.0 54 40 21 
Cigarettes 371.5 102.0 55 72 43 
Glass, glass products 344.2 188 .2 56 4 41 
Paper products 337.3 160.0 57 38 45 
Spinning 335.1 155.0 58 46 56 
Plup and paper 330.4 114 .o 59 31 33 
Other chemical products 311.9 142.0 60 47 13 
Machinery, repair 295.0 135.0 61 18 44 
Drugs and medicines 291.3 139.0 62 28 51 
Basic chemicals 284.6 145.0 63 12 14 
Accum./dry batteries 283.0 141.0 64 5 29 
Tyres and tubes 266.6 116.0 65 9 22 
Cement 252.9 117 .o 66 34 8 
Textiles finishing 252.0 137 .o 67 57 52 
Paints 229.5 138.0 68 49 37 
Pesticides 213.2 26.0 69 36 6 
Structur. metal products 204.5 85.0 70 42 18 
Motorcycles, bicycles 203.4 56.0 71 58 17 
Alcoholic beverages 194.2 87.0 72 10 20 
Railroad equip./rep. 182.8 64.0 73 15 11 
Radio, tv, appliances 174.6 76.0 74 32 40 
Basic metals 167.6 37.0 75 48 4 
Aircraft, repair 14 7 .3 64.0 76 19 23 
Fertilizers 135.4 26.0 77 31 5 
Motor vehicles 127.4 64.0 78 25 12 
Other petroleum products 109.1 26.0 79 17 3 
Lubric., grease oil 92.4 26.0 80 35 2 
Petroleum ref./L.~G 74.3 26.0 81 41 l 

Source: Ministry of Industry/NEL, "Structural Analysis of the Indonesian Manufacturing 
Sector", Rotterdam, February, 1983. 
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Generally, labour-intensive industries tend to be characterized by a 

relatively low level of non-wage value added and vice versa. In addition, 

labour-intensive industries appear to require low levels of skills and vice 

versa. However, the extent of negative correlation between labour and skill 

requirements is much lower than between labour and non-wage value added. A 

number of industries which are ranked in the middle ranges according to 

labour-intensity appear to be relatively highly ranked according to 

skill-intensity, such as, shipbuilding, repair of vehicles, glass and glass 

products, soft drinks, electrical appliances N.E.C. and printing and 

publishing. 

Labour-intensity not only varies between industries, it also varies within 

industries between sizes of establishments. Generally, labour-intensity tends 

to decrease with the size of establishments. On the other hand, from data 

generated by a study on capacity utilization in manufacturing industry, it can 

be inferred that there is no significant correlation between labour-intensity 

d ff . . f . 111 Th. f b 1 . d an the e iciency o capita - • is was ound y corre ating ata on 

capital per worker and value added per unit of capital. In other words, more 

capital-intensive industries do not necessarily generate more or less value 

added per unit of capital. 

For the purpose of the present study it is particularly interesting to 

discuss relative factor intensities in engineering industries. In the 

underlying input-output exercises 72 manufacturing sectors have been 

distinguished. Designating sectors attaining rank 1 till 18 with respect to a 

certain factor as highly factor intensive (++), for ranks 19 till 36 as factor 

intensive(+), for ranks 37 till 54 as intermediate factor intensive(+,-), 

and for ranks SS till 72 as factor extensive (-), the following scheme can be 

formulated. 

1/ Ministry of Industry/NE!~ "Project Mankap DTA-193~ Harmonization report", 
Jakarta/Rotterdam, 1983. 
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ISIC Sector 

37100/200 Basic metals 

38111/2/3/4/40/90 Metal products 

38120 Metal furn./fixture 

38130 Struct. metal products 

38200/330 

38320 

38340 

38311/2 

38411 
a/ n.a.-

38430 

38440/50 
a/ n.a.-
a/ 

n.a.-

38500 

Machinery, repair 

Radio,T.V., appliances 

Elect. app. nee., repair 

Accum./dry batteries 

Ship build./repair 

Railroad equipment/repair 

Motor vehicles 

Motor cycles/bicycles 

Repair of vehicles 

Aircraft, repair 

Profess./scient. products 

a/ n.a. = no ISIC classification available. 

Labour 

+ -, 

+ 

+ -, 

+ -, 

+ -, 

+ -
' 

Skill 

+ -, 

+ 

+ -, 
+ -' 
++ 
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(Non ~age 

Value Added) 

++ 

++ 

+ 

++ 

+ -
' 

+ -, 

+ 

+ 

++ 

++ 

++ 

++ 

++ 

+ 

+ -
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With the exception of metal furniture and fixtures, all metal industries 

can be classified according to the criterion stated as low to intermediate 

labour-intensive. The skill indicator used suggests that most metal 

industries are skill-intensive. Exceptions are basic metals, metal furniture 

and fixtures, structural metal products and professional and scientific 

equipment. The non-wage value added indicator of capital intensity points to 

the prevailing capital-intensive character of metal industries. Only 

machinery and repair, radio, T.V. and appliances and professional and 

scientific equipment can be classified as intermediate capital-intensive. 

These results should be treated with due caution. Apart from the theoretical 

problems of adding quantities of heterogenous products, the indicators of 

skill- and capital-intensity are far from perfect. The results can at best 

provide preliminary indications of less efficient sectors when the general 

level of skills and/or the availability of investment capital are serious 

constraints to the ongoing development process. 
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4.3 Comparison of strategies 

The two strategies (A) and (BJ, discussed is subsections 3.5 and 3.6, have 

~een assessed in terms of their direct implications for employment, investment 

needs, import requirements and value added. These effects have been presP-~ed 

in Annex Tables 41 and 42. The results are sununarized below in T3ble IV.3. 

Table IV.3: Economic effects of alternative strategies 

Sunnnary results 

Production (Rp. billion) 
Employment (thousands of persons) 
Investment (Rp. billion) 
Value added (Rp. billion) 
Imports of inputs (Rp. billion) 

Incremental ratios~ 
Capital-output 
Capital-value added 
Efficiency of capital (value added-capital) 
Capital-labour (Rp. million) 
Value added-labour (Rp. million) 

Increments 
Strategy A 

22,191 
1,785 

32,688 
6,670 
7,878 

1.5 
4.9 
0.20 

18.3 
3.7 

1980-1990 
Strategy 

22,191 
2,531 

22,462 
6,535 
6,903 

1.0 
3.4 
0.29 
8.9 
2.0 

B 

Fmployment. It can easily be observed that strategy (B) has the most 

favourable effects on employment. It will create some 750,000 jobs or SO per 

cent more ~han strategy (A). It should be noted that the same 

labour-intensities have been applied for the two strategies. This assumption 

may lead to somewhat biased results favouring strategy (A), since in many 

sectors, strategy (B) could lead to substantially higher labour-intensities 

than strategy (A). Examples are textiles, plastics, building materials, metal 

products and machinery, most notably electrical appliances (electronics). 

Investment needs. Strategy (A) is highly capital-intensive, requiring Rp. 

10 trillion or 30 per cent more investment funds than strategy (B). From 

these data it can also be inferred that the original progranune of 52 key 

projects would require a substantial proportion of total investment in the 

manufacturing sector. Excluding the refinery and petro-chemical complexes the 

necessary investment funds for this programme add up to Rp. 8.5 trillion or 25 

per cent of the funds needed for strategy (A). 
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Import requirements. The difference iu import requirements of inputs 

between the two strategies is much less substantial. They are about 14 per 

cent lower for strategy (B) than for strategy (A). It ap?ears that both 

capital- and labour-intensive strategies involve industries which import a 

substantial part of their inputs. Imports amount to 31.1 per cent of the 

value of production in case of strategy (B) and to 35.S per cent in case of 

strategy (A). 

At this stage it is not possible to assess the complete impact of the two 

strategies on foreign exchange earnings. Such an assessment requires 

estimates of the value of output and inputs at border prices. Generally, 

strategy (A) requires high levels of effective protection of domestic 

production. As a result the difference between revenue and production cost at 

domestic prices for these industries would exceed th~ difference between 

revenue and costs at border prices and would, therefore, overstate the 

contribution to foreign exchange. As strategy (B) implies much lower rates of 

effective protection, value added in domestic prices will reflect more closely 

the net contribution to foreign exchange. 

Value added. The share of value added in production is very similar for 

both strategies, namely around 30 per cent. 

The effects of both strategies can also be summarized on the basis of a 

number of ratios (see Table IV.3 above). The capital-output and 

capital-value-added ratios represent the impact of a unit investment on output 

and value added respectively. It can be seen that strategy (B) requires less 

capital to produce a given amount of output (value added) than strategy (A), 

or a given amount of investment according to strategy (B) produces more value 

added than the same amount of capital invested according to strategy (A), 

It follows that the volume of investment needed for strategy (A) to 

produce a~ annual rate of growth of manufacturing output and value added of 9 

per cent, would result in an annual rate of growth of output and value added 

of 11.6 per cent if strategy (B) were implemented. The capital-labour ratios 

clearly show the high capital intensity of strategy (A). Strategy (A) 

requires more than twice the amount of capital to create a job than strategy 

( B) • 
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'nle analysis above focuses on the development patterns of individual 

industries and their factor intensities. The results can also be generalized 

for groups of industries. It has been shown elsewhere that the 

capital-intensity of imports is significantly higher than that of domestic 

production (see Annex Table 43). In other words, continuation of import 

substitution strategies increases the capital-intensity of the manufacturing 

sector. On the other hand, export industries are highly labour-intensive. 

It is possible to add other elements to industrialisation strategies. For 

example, promotion of small-scale industries is often included as a distinct 

component of an industrialisation strategy. The development of small-scale 

industries specifically contributes to employment generation, as they are 

usually significantiy more labour-intensive than larger-scale enterprises (see 

Table II.12). Small-scale ind~stry development can also have other desirable 

effects such as a wider dispersion of entrepreneurial and managerial skills 

and indigenisation of technological development in certain sectors. In 

IndonP-sia small-scale industries are most prevalent in the food, clothing, 

furniture, building materials and metal products industries. These industries 

are also rapidly growing industries in a labour-intensive export-oriented 

industrialisation strategy. It seems, therefore, that the development of 

small-scale industries is easiest to fit in with such a strategy. 

Nevertheless, to some extent promotion of small-scale indus~ries can also be 

combined with a capital-intensive import substitution strategy. In that case 

more forcef~l measures will probably be needed, such as reserving the 

production of certain goods to small-scale industries. Other measures of 

Rnall-scale industry development include encouraging sub-contracting 

arrangements, such as the foster-parent programme and giving priority to 

small-scale producers in government procurement efforts, as in the current 

Keppres 14A programme. 

An industrialisation strategy for Indonesia can also focus more explicitly 

on natural-resource based industries. Such resources include agriculture and 

various mining products. This type of development generally has low import 

requirements and, whereas these industries often generate little direct 

employment, their indirect employment effects are substantial (see Table IV.2). 
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4.4 Combining different strategies 

To some extent it is of course possible to mix elements of various 

industrialization strategies. A more substantial contribution of the 

manufacturing sector towards employment and foreign exchange earnings will 

require the promotion of labour-intensive industries and a stronger 

orientation towards exports. However, certain capital-intensive incustries 

are needed to achieve a balance in the industrial structure, to provide a 

stronger base for long-term development and technological deepening. The 

large size of the country may justify the establishment of large scale 

industries, since in Indo~esia the economies of scale required for efficient 

operation are more likely to be realized. The selection of such industries, 

however, should be based on sound economic criteria, weighing carefully 

economic costs and benefits. Other things being equal, such projects are more 

likely to be justified if they are financed with fore~gn investment funds 

which would not otherwise be forthcoming. 

Generally, a selective approach to import substitution may also be blended 

into a labour-intensive strategy. Priority could be given to industries which 

are relatively labour-intensive, or in which in the longer run Indonesia is 

likely to develop a comparative advantage. Currently, import substitution 

possibilities exist mainly for intermediate and capital goods of which still 

substantial amounts are imported. Important candidates could include simple 

engineering products, With regards to non-durable consumer goods already 92 

per cent of the supply is produced locally. 

As capital will remain a scarce factor in the longer term as well, 

Indonesia's comparative advantage might develop in the long run from 

labour-intensive industries to skill-intensive industries with relatively low 

capital-intensities. It has been demonstrated in this study th~t several 

industries in the middle ranges of capital-intensity are rel~tively 

skill-intensive. Such industries deserve attention in the next 5-10 years. 

However, in the short run it requires substantial efforts to improve skills 

and management. 

The development of labour-intensive and resource-based industries has 

important implications for intersectoral and interregional relationships. It 

encourages specialization on Java in labour-~ntensive manufacturing, with the 

' -----
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other islands supplying raw materials and food for industrial growth in Java. 

The other islands can also be the site of the primary resource processing 

industries. Such a development would be consistent with the distribution of 

regional comparative advantage of abundant labour in Java and natural resource 

abundancy on the other islands. 
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STATISTICAL ANNEX 



• 

Indicators of population, gross domestic product and manufacturing value added, selected developing countries, 1980 

(Values in current prices) 

Manufacturing Average real 

Popu- GDP 
GDP per Share of GDP (percentage based value added HVA per annual growth 

lat ion capita on current prices) (HVA) capita rate of MVA 

---Country Agri- Indus- Ha nu- I Services 

(Mill.) Mill.US$ US$ culture try factur~ and other Hill.US$ US$ 1960-70 1970-80 

A~ia 

Indont!sia 152 70,024 461 26 35 9 39 6,154 41 11.3 12.3 

India 695 159,872 230 37 19 18 44 28,512 41 4.8 11. 5 

Iran 38 81,420 ~.142 15 43 19 4? 15,632 411 10.0 10.2 

Bangladesh 88 12. 735 144 54 8 8 38 966 11 3,7 8.8 

Pakistan 82 27,961 339 30 18 17 52 4, 716 57 9.9 4.8 0' 

Thailand 48 32,905 690 26 21 19 53 6, 146 129 10.7 11.8 t0 

Philippines 46 35,456 695 23 29 26 48 9,069 178 6.6 7.1 

Korea, Rep. of 38 59,329 1,562 17 31 29 52 17,394 458 16.8 15.4 

Malaysia 14 21,502 1,576 24 30 23 46 4,840 355 10.l 11.11 

Sri Lanka 14 4,155 279 39 12 11 49 440 30 7,7 6.o 
Hong Kong 5 21,049 4, 346 l 29 29 70 6,077 1,255 11.8 6.5 

Singapore 2 10,985 4,526 1 29 28 70 3,113 1,283 14.l 10.6 

Other regions: > 

Brazil 126 237,757 1,881 13 27 27 60 63, 203 500 6.4 8.8 
::I 
::I 

Nigeria 77 117 ,082 1,519 19 32 5 49 6,020 78 8.0 9.9 
~ 

>< 

M~xlco 70 168,441 2,407 9 31 25 60 41,488 593 9.5 5.9 >-I 

Egypt 42 24. 030 572 16 34 11 so 2,758 66 5.0 6.4 
Ill 
C1' ..... 
~ 

..... 
Source: UNIDO data base; information supplied by the United Nations Statistical Office, with estimates by the UNIDO 

secretariat. 

~I Hanufacturing is part of industry, but ·is shown separately since it le often the meet important part of the 
industry sector. 
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Gli? hy industrill..i. origin (at eonstant 1975 rrk,. i in r.till. ~ $ and .\nnu&l Rates or Grovth 1;160-1980 

A&ricul t ure Min. + Quur. Ma.nllfacturing Utilities Construction Services GDP 

Annu&l Annual Annual Annual Annual Ar.nc.i"l 
Mill. 
U3 $ 

Rate ot Mill. Rate or Mill. Rate or Mi 11. Rate ct Mill. Rate or Mill. !lat" or Mill. 
Grovth 'JS t Grovth US $ Grcvth US $ Grovth US ' Grovth US S Grovth US S 

1?60 6,699. 1 · 

062 6,975.T 1.6 

l9~3 6,677.5 -4.3 

LQ~~ 7.069.l 5.9 

l9~5 7,072.5 0.9 

L966 7,479.6 5.8 

t967 7,286.3 -2.6 

! '.168 7 ,7~.0 5.8 

'.9~9 7,728.6 0.3 

tnlO 8,136.3 5.J 

~971 8,539,8 5.0 

LC72 a,571.8 0.4 

L973 9,332.l 8.9 

l?l4 9,690.9 J.8 

LQ7~ 9,648.2 -0..~ 

~ 'l76 10,068.2 

1917 ... u,239,3 

19;a lO,alT.3 

l979 11,065.7 

1990 u ,n5.9 

, ?60-65 

'165-70 

'070-75 

1,,75-80 

'nT0-80 

'.160-80 

l.l 

2.8 

3,5 

4.] 

2.0 

3.9 

2.9 

4.4 

l.7 

5.6 

2.3 

7,9 

2,032.5 

2,016.a 2.2 

2,155.6 3.8 

2,073.4 -3.8 

2,1a6.1 5.4 

2 ,226.4 l.8 

2,162.5 -2.9 

2,323.9 T.5 

2 ,7ll.8 16. 1 

3,212.0 20.7 

3,196.5 16.o 

4,061.7 T.O 

4,910.5 20.9 

6,029.5 22.8 

5,988.4 ..i..o 

6,a62.8 14.6 

7,T4J.2 12.8 

7,625.6 -1.5 

1,571.1 -0, 1 

7,660.3 1.2 

1.8 

11.3 

9.5 

5.0 

6.4 

1 .J 

6.9 

911.9 33.2 

1,031.7 13.l 36.5 

1,029.2 -0.2 38.9 

1,003.8. -2.5 44.6 

997.0 -0.1 50.9 

981.7 -l.5 50.5 

l,010.2 2.9 51.0 

1,034.l 2.4 65.4 

1,113.0 7.6 67.6 

1,264.6 13.6 100.6 

1,397.2 10.5 92.4 

1,595.3 14.2 102.8 

1,814.9 13.8 107.a 

2,o8J.O 14.a 124.5 

2,422.3 16.5 151.7 

2,1oa.1 11.e 168.2 

2,960.1 

3,380.6 

3, 718.0 

4 ,104 .6 

4,416.0 

9-3 laa.4 

14.2 200.;> 

11.8 na.9 

a.6 265.9 

9.0 290.3 

308.4 4,441. 7 

9.9 ~01.3 30.1 4,921.0 lo.a 

6.6 332.9 -11.0 4,a11.o -1.a 

14.7 250.2 -24.9 4,909.1 a.a 

14.l 251.9 0.7 5,05a.3 . 3.0 

-0.1 264.a 13.o s,089.7 o.6 

0.9 326.2 14.6 5,140.0 l.O 

28.2 280.9 -13.9 5,383.6 4.7 

3.4 335.0 19.3 5,609.1 4.2 

48.7 442.7 32,1 6,173.1 10.l 

-8.l 55a.5 26.1 6,599.8 6.9 

l~.2 679.0 21.6 7,107.3 1.1 

4.8 871.2 28.3 8,14a.a 14.7 

15.6 l,023.7 lJ.5 8,764.0 7.5 

21.8 1,252.0 22.3 9,6.J.2.G 9,7 

10.9 1,420.9 13.5 10,534.~ 9.6 

12.0 1,492.5 

6.3 1,807.8 

9.3 2,011.3 

21.5 2,199.i. 

9.2 2,436.3 

5.0 11,115.1 5.5 

21.l 12,509.2 12.5 

14.6 13,684.] 9.4 

6.2 14,034.0 a.4 

lo.a 16,611.~ 12.4 

Av~ry~ Ann1Jtil r.ut.c of Gro~h 
( Pereentage l 

1.5 

1.3 

14.2 

10.6 

4.4 

12.J 

8.3 

a.a 

12.8 

12.7 

11. 5 

10.9 

12.1 

ll.5 

-1.6 

14.4 

20.5 

11.4 

6.1 

15.9 

10.9 

2.a 

5. 3 

9.a 

9.6 

4.o 

9.1 

6.B 

14,427.4 

15,331.2 

15,40).J 

14,939.2 

:5,613.3 

15,705.7 

16,169.6 

16,3;4.3 

17,544.6 

18 ,901. 7 

20,580. 7 

22.085.8 

24,425.0 

27,357.l 

29,369.5 

J0,468.J 

32,687. 3 

35,880.4 

38,195.3 

40,041.4 

4J,476.o 

l.i 

5.6 

a.2 

7.4 

).6 

7.~ 

5.7 

,\~:oulll 

R11':e of 
Jr~•i:h 

6.3 

0.5 

4.~ 

o.5 

3. 0 

7.l 

8.2 

8.4 

7.3 

10.6 

12.0 

7.4 

3.7 

9.8 

6.5 

4.9 

8.6 

~: Unido Date ll&•e, InCorma.tion •upplied by the United Kati~n• ~tati•tieal Office, vitb e•tilaate• by the 1.JKIDO ~ecretariat. 
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Annex Table 3 

• . C""•• ~-· ' _, ~ •1 ,~ 1· -. -.,'"' '' • . ,., . •1 r '"'" • GI'P - J- Q .·, - ( •".! !n·li"'l!H'.':> I::. :tc-r.LLnf, ~.L.r-. () C:•. _,._., ... l_C .. <_ ,,1, .- J.ll J, , .,.l•'-1-.L_ .. , .. 
·----- -----------------··- --~----------

AL ll:isecl on constant 1975 _ pJ"i_CC'~; (1!dlJ j_on us c:!oll:tr) 

----------- Hinin~ .:ind 
Agricul L 1:rc Manuf;ic tun:: lit ili ties Cor.st.n.:.c-

quarrying ti on 
-------

- Pcrcenl<lGC sh.1 n: --

1960 116, li/1 14.09 6.3?. 0.23 2.14 
1965 45.0J 11+.Hl 6.25 0.32 1.81 
l9i'O 39.53 18.45 -G. 79 0.45 2. 71 
1975 31.67 19.65 8.89 0.55 4.66 

-19 76 30. r,o 21.00 9.06 0.58 11. 57 
1917 28.511 21.58 9 .!12 0.56 5.04 
19 78 28.32 19;96 9.89 0.57 5.42 
19 79 27.64 HJ.91 10. 25 0.66 5.49 
1980 27.45 17. (i2 10.30 0.67 5.60 

B. Based en current prices (million US dollar) 

- Pcrccn tage share -
1960 53.37 4.08 s.o 0.27 2.08 
196:5 58.25 2 .·73 7.28 0.02 1. 90 
1970 48.64 5. 31, 9.05 0.116 3.09 
1975 31.67 19.65 8.S9 0.55 4.66 
J 976 31.11 L8.94 9.40 0.63 5.25 
1977 31.06 18.93 9.56 0.56 5. 38 
1978 29.SG-- 19 .l10 9.73 0.52 5.53 
1979 28.% 22.50 8.113 0.48 5. 77 
19DO 25.71 26.67 8.79 0.51 5. 77 

Source: U!HDO D~ta Base, :i nforr.iatio~ su;iplied by the TJni.tcd Ifations 
Statistical Offic•:?, ,,ith esti~•10.tcs by th€' U:iIDO Secretariat. 

----
Services 

30.79 
32. 1.1 
32.07 
34.57 
34.00 
34 .86 
35.83 
37.05 
38.36 

32.19 
29.83 
33.42 
34 .57 
34. 65 
31,, so 
34. 96 
33.86 
32. 55 
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lrnlones ia_:_ Structural chan1~e of manufacturing value added according to end use of manufactured products, 1971-1980 

(Based on current prices in national currency) 

1971 1972 1973 1974 1975 1976 1977 1978 1919 1980 

b/ 
- Percentage share -

Consumer goods- 80.8 66.6 72.0 66.8 60.8 (51. 7) 56.7 51.1 49.8 51. 2 4 7 .6 
__ , 

Intermediate goods- 13. l 23.6 17.1 18.4 26 .1 ( 37 .2) 28.3 32.3 35.7 33.7 35 .5 

Capital goods~!/ ~/ 6.1 9.8 10.9 14.8 13.1 (11.1) 15.0 16,6 14.5 15.1 16.9 

Total manufacturing 100 100 100 100 100 (100 )!/ 100 100 100 100 100 

Source: UNIDO data base; information supplied by the United Nations Statistical Office, with estimates by the UNIDO 
secretariat (see Annex Table 5), 

Footnotes: 

a/ ISIC 3000 - 3530. 
h/ ISIC 3ll0, 3130, 3140, 3210, 3220, 3240, 3320, 3420, 3610, 3900. 
-;;; ISIC 3230, 3310, 3410, 3510, 3520, 3530, 3540, 3550, 3560, 3620, 3690, 3710, 3720. 
~/ ISIC 3810, 3820, 3830, 3840, 3850. 
e/ Includes also some conswner duraliles. 
f/ ISIC 3000. 
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Annex Table 7 

~ l • .1.nuones1a: P!""e'1~cti~~ c: ge:~c~ed ~::'."_;i.odi t. i~s, 19~~~ 1975-19~:J. 

1970 1975 1976 1977 1978 1979 1980 

Mainly. consumer goods: 

Cer.:ent (tons) 514,993 1,077 ,179 1,809,656 2,548,545 3,648,875 4,431,530 5,259,.'.!80 
Paper (tons) 11,693 45,905 49,744 53, 770 69,606 74,355 78,214 
Yarn (bales) 184,632 128,781 136,078 135, 746 166,040 140,975 147,085 
Beer (1,000 liters) 18,899.Q./ 49,861 46,991 51,284 52,187 53,842 64,403 
Cigarettes 

(million pieces) 9,694 16,194 16,840 16,910 18,899 21,425 22,429 

Capital goods 
(ISIC 382,383,384) 
(Number of units): 

Engines diesel 
(382104) 8,000 24,000 25' 300 30,400 25,000 34 ,100 

Concrete mixers for use 
at construction site 

(382434) 35 
Sewing machines 

(382910) 5,000 520,000 400,000 485,000 600,000 480,000 525,000 
Air conditioning 

machines (382925) 8,000 24,000 23,000 8,000 36, 000 
Pumps for liquids, excl. 

liquid elevators 
(382942) 3,000 

Tankers, launched 
(384113) 3 4 

Other sea-going cerchant 
vessels, launched 

(384116) l 6 10 2 7 3 3 
Buses, etc., assembled from 
imported parts 

(384312) 44, 398 69,379 65, 196 61,015 

Iron and steel (IS!C 371) 
(Metric tons); 
Crude steel for 

castings (371016)!_/ 100,000 139,000 250,000 225,000 305,000 360,000 

Chemicals (!SIC 351, 352) 
(Metric tons): 
Me~~anol 

(Methyl alchohol) 
(351121) 8,754 

Butyl alchohol 
(35ll22) 6,151 

Glycerine (Glycerol) 
(351125) 3,188 

Hydrochloril acid 
(351146) 780 3,962 3,804 l,260 l,684 3,986 

Sulphuric acid(351147) 16,000 8,000 17,000 16,000 11,000 
Ammonia (351158) 2,000 8,000 9,000 7,000 
Caustic soda (351159) 2,000 
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1970 
(cont'd) 

(351163) 
Nitrogenous fertili-

zers (351201) 39,000 
Super phosphates 

(351204) 
Phosphatic fertilizers, 

other (351207) 
Mulcinutrient fertilizers 

N content (351213) 
Multinutrient fertilizers 

P 205 content 
(35121 ) 

Insecticides, fungicides, 
etc. (351216) 20,164 

Non-cellulosic staple 
and tow (3513011) 

Non-cellulosic continous 
fibres (351337) 

Paints, cellulose 
(352101) 

Paints, water {352104) 
Paints, other 

(352107} 
Soap (352301) 
Washing powder and 

detergents (352304) 
Carbon black (352901) 
Printers ink (352904) 

7,525 
43, 913 

2,621 

22 

1975 

16,170 

121, 000 

4,200 

3,600 

46,182 

33, 6 36 
3,200 

762 

- 69 -

1976 

13, 5 70 

203,000 

2,500 

11,000 

45,046 

33,613 
1, 715 

822 

1977 

11,292 

184,000 

37,200 

17,300 

47,915 

37,101 
974 

1,256 

Petrochemjcals (!SIC 353, 354, 356) 
(Metric tons): 
Aviation gasolene 

(353001) 
Jet fuels (353004) 
Mo tor gasolene 

(353007) 
Naphthas (353010) 
Kerosene (353013) 
White spirit 

(353016) 

20,000 
118, 000 

1,421,000 

1,914,000 

10,000 
Distillate fuel oils 

21,000 
118,000 

15,000 
108,000 

13,000 
94,000 

1,85~,ooo 1,531,000 l,Rss • .ooo 
392,000 371,000 914,000 

3,200,000 2,925,000 3,902,000 

24,000 21,000 25,000 

1978 

13,206 

396,000 

45,400 

21,300 

818 
197 

15,544 
50,196 

38,481 

1,887 

16,000 
130,000 

1979 

6,409 

694,000 

50,300 

22,700 

9,233 
so 

8,118 
55,531 

43,036 

2,670 

15,000 
185,000 

2,082,000 2,318,000 
900,000 870,000 

3,863,000 4,482,000 

20,000 20,000 

1980 

875,000 

53,000 

1,000 

1,000 

1,000 

53,900 

41,500 

43,000 

18,000 
241,COO 

2,812,000 
850,000 

4' 396 ,000 

23,000 

(353019) 1,248,000 2,891,0CO 2,703,000 3,793,000 4,385,000 4,578,000 4,719,000 
Residual fuel oils 

(353022) 5,538,000 6,643,000 7,662,000 9,469,000 9,742,000 11,101,000 11,336,GOO 
Lubricating oils 

(353025) 
Paraffin wax 

(353028) 
Petr0leum coke 

(353031) 
Bitumen (asphalt) 

(353034) 

2,000 

66,000 

40,000 

49,000 
Liquefied petroleum gas 

from natural gas plant 
{3530371) 3,000 

Liquefied petroleum gas 
from petroleum refineries 
(3530372) 13,000 

4,000 2,000 

36 ,000 34,000 

36,000 28,000 

54,000 4 7 ,000 

1,000 1,000 

29,000 2;,000 

3,000 

42,000 

34' 000 

83,000 

2,000 

26,000 

4,000 

38,000 

35,000 

80,000 

3,000 

25,000 

5,000 4,000 

43,000 38,000 

JO ,000 34,000 

85,000 80,000 

3,000 2,000 

30,000 35,000 

Source: L'NIDO Asian Industrv in Figures: A Statistical Profile of Key Sectors in Selected 
ESCAP Countries, ~<IDO/IS.390, 15 June 1983. 

Footnotes: a/ Including crude steel, ignots (ISIC 371019) 
~/ 1971. 

In general, three cots ( ... ) indicate that data are not available, 
or arc not snp~r~tcly reported. 

- A dash (-) indicates chat the ~~ount is nil or negligible. 
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Product ( I3IC; Ul\it of measurement l 

Food products (311) a/ 
Beef 11nd vea.l, fresh ( 101 ;ltg l- . ,._ / 
Milk 11nd cream, condensed ( 201; g ).!! ~ 
Milk 11nd creBlll, dried (204;gl!f'E./ 
Butter (207;g)b/ 
Vegetables, ti~ed or bottled (322;g)!f!!J 
F::sh, tinned (40-;";g)a/b/ 
Flour, vheat (60l;:tgfJ.Ji 
Flour, cerel!l., other than vheat (607;Jtg}b/ 
Bread, ships' biscuits, etc. (704;kg~ -
Rav sugar (80l;~g)~/ 
Refined sug&r (804;kg) a/b/ 
Prepared anil:ial fefO!ds <312201 ;ltg) "gj 

Vegetable oils (;11) 
Oil, soya bean (510 and 513;&g) c/a/ 
Oil, ground nut (522 and 525;~l-c7!f!f 
Oils, other, o:· 'legetable origin \531i 

arid 537;ltg) pj 

Textiles ( 321) 
'../ool pured "ltd mixed ( 103 ;g l 
Cotton yarn, .pured an'\ nixed (l09:g) !fb/ 
Cotton voven fabrics (l28;slsJ!f!!/ -

!'ulp and p~per (J4l) 
Wood ;'Ulp, mechanical (1a1i kg) ~[} 
~11; of ri~rea a:h~r than vood (1a4; ~) !f 
~···.-sprkt (117;1-.g) !/. 
Otber ;n"int!M &nd Viritne; raper (12~;k11t) !I. 

Industrial chemics.ls (351) 
Methanol (methyl alcohol) (l2l;g) 
Sulphuric acid (l47;kg) 
Nitric acid (l49;kg) ~ 
Ammonia (l58;1tg) !h./ 
Caustic soda (159;kg) e/f/ 
Calcium carbide ( 173 ;kg)-a/ 
Dyestuffs, synthetic (174;gJ !f 
Nitrogenous fertilizers (20l;kg) a/ 
Phosphatic fertilizers (204 and 207;1tg) pj 
!'otanic fertilizers (21a;1tg) b/ 
Insecticides, tungic., disinfect., etc. (216;g) !f 
Rubber, synthetic (30l;kg) 

Petroleum refineries (353) 
Distillate fuel oils (019;Jq) !f 
Residual fuel ails (022;1tg) 

Iron &Dd steel (371) 
Wire rods (028;kg) 
Angles, shspes, sections, 80 :nm or more (036;kgl 
Angles, shapes., s"~tions, un-ier ao mm (037;kg) 
!'htea (heavy), over 4,7, mm (o40;kg) r/ 
Platea (111ediu:)' 3 to 4,5 mm (043;1tg) r/ 
Tubes, ae511ll.ess ( 076; ltg) P./ -
~bes, velded ( 079 ;ltg l !./-
Steel caatings in the ro.igh state (065;kel !.) 
Steel forgings (039;kg) lj 

Nan-ferrous metal• (372) 
Capper, refin•d, unvrought (004;g)!/ !} 2f 
Aluminum, unvraught (022;al~ 
Lead, refined, un·.-rougbt (037;g)a/ 
Zinc, unvrought (043;al!f -
Tin, unvrougbt ( 049 ;g) !) 

Averllge annua.1 Production Ti:tpcrt.s Fer ;::a~ita 

per cap:ta !tnrarent 
aPrarent As a percentage of cons=nti,,n as a 

ConsUlllption ,.1,i)arA_nt c::n:i=-_-ti~~ ratio ':9 tl::e ".lEq 
------ -------------- ave:-~e \ w~igf1tcC., 
1970-

1972 

l.3 
325.n 
236.0 

B.o 
49.0 
1.8 

6.9 
7.2 

a.1 
0.2 

478.o 
330.0 

0.2 
0.3 
IJ.3 

73.0 

0.2 
0.1 

56.0 
].6 
0.1 
C.l 

90.0 

13.a 
27.4 

o.~ 

0.6 
'.) ,3 

l.O 
5.0 

213.0 
21.0 

1976- 1970- 1976- 1970- 1976- 1970- 1076-
1978 1972 1978 1972 1979 1972 1978 

1.3 
381.a 
336.0 
50.a 
9.0 

164.n 
5-3 
o.4 
O.l 
7.7 
9,3 
1.6 

a.2 
l. 5 

528.a 
722.0 

·;,3 
0.5 
ll,li 

0.1 

O.l 
6·).0 
0.8 
0.1 
ll.2 

65.0 

24.9 
5?.5 

0.9 
a.l 
C.l 
0.5 
0.2 
o.s 

l.O 
i6.o 
34 .o 

257.0 
62.0 

lOa.c 
97.9 
18.3 

2J.4 
44.9 
€7.C' 

io~.o 

91.4 

lO'J,O 
100.'.} 

513.7 
92.8 

lr.J .I) 
90,7 
j.1 

1~ ·'' 

llJC.O 

0.0 
9a,IJ 
fl. 9 
0.0 
o.o 

10.4 
0.0 
o.o 

:'). 7 

CJ,2 
l~S.8 

O.'l 
o.o 
o.o 
'.l.O 
0 .o 
o.o 

ll.O 
o.o 
0.1 
o.o 

398.2 

99.5 
96.6 
20.9 
4.1 

2?.8 
20.3 
99.G 
90.8 
99.4 
S'J.i:; 
34.l 
99.7 

1'J6 .6 
303.a 

o.o 
98.9 
99.8 

91,7 
'!.] 

~~.~ 

89.9 
o.o 

96.o 

o.o 
o.o 

239.4 
o.o 
o.o 

o.o 

93.4 
112.6 

0.1) 
o.o 
o.o 
a.o 
o.o 

o.o 
IJ.O 
o.o 

o.o 
1).0 
ll.C 
;.a 

279.8 

a.a 
2.1 

'll.7 

19-5 
53.5 
32.5 

c.o 
8.6 

o.o 
(),') 

41. 3 
7.2 

a.a 
9.3 

o.o 

ioa.J 
9.2 

91.2 
lCa.o 
100.a 
39.6 

lao.c 
100.1) 

76.3 

9.R 
o.o 

100.0 
100.J 
l'JO.O 
100.0 
ioa.o 
100.0 

100.·0 
100.0 
lCO.O 
ln:J.o 

3,4 

r:'. 5 
3.4 

79. l 
y5,9 
lDL~ 
80.2 

1).4 
1.2 
1).4 
o.4 

i;.9 
:J, 3 

o.o 
3.4 

100.a 
l.l 
0.2 

5.3 
97.T 
"iii."' 

10.l 
100.0 

4.o 

lJO.O 
lGO.O 

32.6 
l'.JJ.O 
loo.a 

100.Cl 

lCl.5 
6.1 

100.0 
1•10,•J 
lOQ,,J 
JM.O 
100.0 
!.~J.8 

10(1,(; 
100.0 
lJ('l.O 

100.0 
100.0 
100.C 
100.0 

0.1 

a.042 
0.08L 
a.059 

O.aCl 
a.a29 
o. '.J30 

a.173 
0.179 

J,O•J7 
0.118 

0.1'.]Q 
O.U7 

0.0.')0 
o.a95 
o.a12 
n.Ol'JQ 

0.009 

0.000 
a.coo 
a.ao7 
a.c1; 
0 .1()4 
0.16!.i 
o.r,22 
a.cos 
o.a4~ 

0 .'.'23 
0.048 

'1.na5 
•J.0'.Ja 
n.·J52 
a.012 
a.coo 
o.aoo 

o.ooo 
o.coo 
o.oa1 
'i.Q42 
0.089 

J.C33 
a. t20 
a.on 
0. 013 
O.'JOC 
O.C95 
'.). ~?2 
Cl.C7•J 
O.JO~ 

'J.:. 79 
0.2:27 
o.ooe 

0.1G7 
0.15; 

C.OOa 
a.122 
0.235 

o.16r 
0.019 
r..015 

0.001 
'l.000 
a.ooo 

O.C32 
0.109 
0.029 
O.'J22 
0.010 

a.o'.JA 

O.Ol;O 
0.112 

C.029 
0.004 
'J.JC2 
0.012 
J.017 
o .. ;45 
o.ooa 
0.000 
o.ooo 

0.000 
0.004 
O.CIJ7 
o.a51 
0.257 

~: UNIDO Handbook o'f Industris.l Stati1tic1, ID/284; E.82.IIB.2;19112. 

a./ 'For firAt period: 1;171 and 1972. 
b/ For second period: 1976 &nd 1977. 
-;; Est!.mates. 
°11 For second period/ 1975 onl1. 
;; Trade d~ta •or 1970 re!er only to trade vith aECD countri~s. rl F~r (irst period: lQ70 onl1. 
~/ For second pe~bd: 1/77 onl1., 



ISIC 

311,2 
313 
314 
321 
322 
323 
324 
331 
332 
341 
342 
351 
352 
353 
354 
355 
356 
361 
362 
369 
371 
372 
381 
382 
383 
384 
385 

390 

300 

- 71 - Annex Table o 

Relative degree of industrialization in the 1970s by industrial branch 

Description All Developing 
countries countries 

Food products 
Beverages 
Tobacco 
Textiles 
Wearing apparel 
Leather and fur products 
Footwear 
Wood.and cork products 
Furniture and fixtures excluding metal(332) 
Paper 
Printing and publishing (342) 
Industrial chemicals 
Other chemicals 
Petroleum refineries 
~Hscellaneous products of petroleum and coal 
Rubber products 
Plastic products 
Pottery, china and earchenware 
Glass 
Other non-metallic mineral products 
Iron and steel 
~on-ferrous metals 
Metal products, excluding machinery 
Nun-electrical machinery 
Electric machinery 
Transport equipment 
Professional and scientific equipment, 
photographic and optical goods 
Other manufactures 

Total manufacturing 

1.03 
0.48 
1.60 
0.44 
0.05 
0.29 
0.73 
1.02 
0.35 
0.68 
0.77 
1.29 
0.73 
7. 77 

1. 75 
0.86 
0. 35 
a.so 
1.26 
0.07 

0.63 
0.90 
1.13 
1.49 

0.60 
0.27 

0.46 

1.24 
0.52 
1. 38 
0.36 
0.07 
0.31 
0.82 
1.16 
0.41 
0.68 
0.83 
1.30 
0.67 
9.25 

1.26 
0.89 
0.28 
0.37 
1.29 
0.04 

0.61 
o. 72 
1.03 
1.38 

0.56 
0.23 

0.48 

Comparable 
country 
group ~/ 

1. 30 
0.87 
1. 73 
0.63 
0.10 
o.~9 

0.96 
1.21 
0.41 
0.74 
0.73 
1. 34 
0.76 

10.92 

1.46 
0.90 
0.35 
0.54 
1.82 
0.07 

0.65 
0.92 
0.97 
1. 79 

0.68 
0.18 

0.65 

Source: UNIDO: Handbook of Industrial Statistics, ID/284, E.82.II.B.2, 1982. 

~/ Large countries. 
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Indicators of :ret !viar~ufact·.:.ri:i;:; Gut out. 

1970 <:i.n:i 1977 

Branch (ISIC) 

Food crcd:.:.c:s ( 312./2) 
ce'1er~8eS (3:;_3) 
':'oliacco ( 314) 
Textiles (32l) 
Wearin6 a:;parel (322) 
Leather 2.nd fur rrcducts ( 323) 
Fr::otwear ( .::24) 
Wood and cork :9roducts (331) 
Furniture and fixtures excluding metal (332) 
Paper (341) 
Printing and publishin6 (342) 
Industrial chemicals ( 351) 
Other chemicals (352) 
Petrole'.l!!l refineries (353) 
:·1iscellanecus products of petroleur:i 

'lnd coal (::;5L) 
~ubber rroducts (355) 
?last i c. nrcd•..ict s ( 3 56 ) 
Pottery, china a.nd earthenware (361) 
Glass (362) 
Jther non-metallic mineral products (369) 
Iron and steel (371) 
~o~-ferrous metals (372) 
I!etal r,rcr'bc7.s, excluding machinery ( 381) 
Non-electrics.l. machinery ( 382) 
Electrical ma~b.iner:r ( 38 3) 
Transport eq,uipn:ent ( 384) 
Professional and scientific equirment, 

photcgra~!'lic and o:_::tica: goods (3S5) 

Rel a: i ·re 3-oec ialization I 
~ .. ' 1Ian1,+-i::oct;,.,...;nC/' 0., ... ,,-1-.'.::.. ..L_. .. ..4 ~ - """*' ....... -.:::> ~ .......... !! i_ ,.,, 

::..97r; 19TT 

2.2".. l.~3 

0.5? ('' {:...ii 
". ~J 

9.15 9.63 
1. 55 1.9~; 
'.).01 0.03f::; 
0.16 o.4~ 

c.37 1.10 
, .. 
.J.. • .L l. l. 37 
Q.10 0.15' 
0.16 0.25 
0 .1 <j r:.44 
0.52 J.94 
1.27 -:,. 58 

17 .20 _4.37 

1. 32 i). 61 
'.J.12 o.~~I 
0.28 'J.;:,7-:-1 
0.24 r. c;7.2.I 

\.. . ~' 
0 ,99b/ ,., "'O · ..• .:: b' 
O.C3- G. 'Jh_j 

G.l? 
... ·b; 
r: 43-

0.05 ~., 4.2/ 
"'·-

0.17 0.27 
0.15 C.33 

0. C<-~- 0.02~1 

So11rce: UUIDO Hand.book c:' :ndustrial Sta:istics, IJ/284; E.82.E.R.2, 1?82. 

a/ ?.el at.:_ ire to all la:"p;e countries. 
~/ Estimated. 

-~ .... 
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HUMBE~ Of ~STADLJSHMENTS1EHPLOYMENT1~AGES ANO SALARIES 
HONEY ¥ALUlS IN NATIONAL CURHENCYCAT CURRENT PHlCESI 

----------------------------------------------------------------------------------------------------------------------------------·-------
NUMil[R or ESTAllLJSt1MEllTS EHPLOY~IENT WAGES AND ShLARJfS 

ESTAULISHM. ESTAHLISllM• EMPLOYEES E~PLOYEF.S 

--·--.--~- ------ .. (MILL IONSI 
ISIC ISIC-OE$CRIPTION 1970 1900 1970 l9fl0 l'HO }9RO 

J0,10 TO[AL M><:'IUFACTUIHfiG ---- -- -- --- -- - - - - - - ~- -
____ 5049 !J.I _______ 0054 Al _ 4136650 Al _ __ %1000 Al 25045 Al 440-/'l;> tV 

JllO fllU.J 1',lu[!UCfS 1045 1674 9<!000 153500 74!:>0 7l 37fl 
JllO tl[\llfi,,GLS 50 100 )')00 7200 330 ID?\ 
Jl.:.u T•ldACCu - - - 670 --- ·-------- - -·. 715 - --- 132000 - ·-- 1513700 JrJn 33'>~1 

l.llO T[)(lJL($ 
--- -- ------ -- ------- -- - ------ i 64 0 

1957 142500 22Q900 5710 7724Q 
J220 \iEMHtiG APPARt::L1EXCEPT FOOTWEAR ao 134 3000 15500 35 4AR\ 
3JJO ltAT1t[1~ PRilOUCTS _ _ _ __ _ ------------~8 __________ 40 _ _:__• ______ 1600 ----------,- 3100_ -- - - 80 1117 
J2~0 rouT~[~H.EXCEPT RUBOER OR PLASTIC 2J 57 JJOO 7500 2~0 3244 
331J IWuu p;rnuucTS1t:XC[Pf FURNITURE 107 4A3 ·1000 SA'JOO 3bO 112?.0 

4J 1700 'l700 <JO 2170 J1.:0 ru;i11tTUH[1t:XClPT 11ETAL _______________ 137 ---------- -· - -- - - - ------ . -- - --- ---- - - - --- ---- -------- -
J-'. l 0 Pl..i-'LI< i.f,LJ PHOUUCTS '>0 tl~ 4'+50 lllJOO 245 7'.67 
H.::o PHll•TI;Hi A~•u PUt1LlSHitW 190 279 11;!200 19900 695· 1214Q 
JS l il ltll)US Till AL Ct1U1lCALS ---- - --- --- ----- -------- --- 43 --- -------- - 97 --------- 5000 --------- 13900 ---- 440 1 ·ro'17 
15.:0 OTH[ll CllLMICt.LS ia1 297 20250 40tl00 1570 340f\O 
:J'l lO P[TIHll[Utl Rt::f IIH:~RIES ... 
)C..··U 1~iSC. Pt:Hrnuw: AllD_COAL PR_ODUCT~ ---- -- 0 - -- - . 0 - - - ---- -- 0 ----·-- 0 n n 
J·.1'10 llUutkff 1-'l<OJJCTS 5o 222 56':i0 36900 7!:>0 ?ll'>•rn 
)'jt>u 1'U\-:.TIC PllJllUCTS uO 221' 5500 17700 2"10 hll4 J 
J'J 1 fl P<lT Tt_lli 1Crl!-l,,1t:ARTHL~1U.f-lt: --- . - - --- b -- - - - -- . 21 - ----- 600 ------ ---- 6EIOO_ TO ?S1n 
y_;:o t:LA'-'~ iu\[J 1-'iWUUt:TS 2L 49 Jl~O ~'JOO 140 SFiMi 
3ti'>O OTHEf< ll<J:l-111:: T t.LL IC M INEHAL PIWOUCTS 211!:> 570 6750 30700 t.lll 0 17342 
3710 lllUN AiliJ STEEL -- - - -·-· ... -- ---------- - . 23 - -- ·--- •• t ~ ------- -- - 8800 ' .. H9'P 
J 1 ;:o NOf•-t [1:HOUS :"t:T ALS . . . 0 ... 0 . .. 0 

J';lJ t :llHIC.\fLv '1flt,L PllOIJUCTS lSJ 363 13700 4 Or.JOO 870 ?I ?'l7 
)J:~r· tl'<CHlflLri'( .t::ll.c,YT [Lt:CTnIC.'\l 4"( l ]2 4400 11900_ 2ti0 >ilOI --- - -- - .. - -- -
JJ Hl ~·.\Ctti 1 :U1Y [LECWIC l 9 113 3400 37400 2UO ?4j111 
)'J'o () T ·~t-rl'-.1i'vllT r:uu l PHUH 3'1 170 6450 29900 420 274.l'i 
J!J~il 1-liuffS~iOtlAL Q. :iCIE"'T lfIC E9lllP1'IE•H _____ 0 . ---· - --- ZS - ---- -- 0 -- ---- - .. 1000 1) v.n 
J~~O OTHCH MAHUFACTU~[D PHOOUCTS 69 U3 6150 5700 11:!0 1962 

SOVliCE: UillDv DATA bASt:.IUf0f<l1,\TlOt~ SUPPLIED BY THE UNITED tMTIOtlS STATISTICAL OFFicE,_WITli ESTil~ATES 11Y THE UNIOO SEC~ETARJl\T. 
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----- -------- ----· ---------- -------

NUHUE~ Of EST ABLISliH[tHS •EMPLOYMENT, WMiES At JD SALARIES _ 
U~AUCtl StiAkES(IN PERCENT> rn TOTAL MANlJFAcIURING 

----------------------------------------------------------------------------------------------------------------------------------. t1UMti[R OF ESTABLJS11MEtJTS- - - - C:MPLOYMIONT - WMiES AND 51'.LARlES 
ESTAllLIStll~. ESTAfllISttHo EMPLOYEES EMPLOYEES 

<Pl::IJC(NT> IPERCENU 
ISIC ISIC-PESCRIPTlON 1970 1980 1970 1960 

IPERCENTI 

-------------------------------------------- ·-------------------------------------------------------------------------------------
1')70 l '>A II 

31)00 TOT.\l M.'\tllJfACTUHING. _______________________ 100.00 Al _____ 200.00 A/ .. ____ 100100 AL ---- 100100 A/ ___ 100100 A/ lOfl100 A/ 3110 fOOv PRUDUCTS ·20.70 20.1u ltl.90 15.94 ~ . 29175 1'>. 911 JlJO UEllU<Mil:.S o.99 1.24 o.eo o.1s 1.3? l • A<; 3l :.o ro.i;.ccu --- -- . _·_ -- __ :_ 11.~J - - - - - a.au -- ------- 2 7 • 12 - ·-- - -- - - 16.4~ 14.89 7.4~ J~Ul Tf.XTILE.S 32.4U 24.30 2'1. 21' 23.H7 22.HO l l. ?l l2~0 ~[ARING APPARELtEXCfPT FOOTWEAR 1.Stl l 066 0.62 1161 0.14 t.nq 3210 LEATr~A PRODUCTS __ _,__ ______ o.!?s _ -- -- - - - 0. 5 Q _____ Q,JJ ------- 01 J?. -· o.J2 o.?'> 3~40 rouTW[AH,[X.C[PT RUBBER OR PLASTIC 0.46. o. 71 Oo6H 0.7A 1.00 o.7l 3)10 ~uuu rnuoucTS,[XCEPT FURNITURE 2.12 6.oo l.44 6.12 1144 ti. qi, JJ:?O fU•<~'HT\Jri[.1[X.Ct:Pl MCTAL ______ ---. ------------ O.A~ - --- ------- - 1. :10 ------- _0.35 ------·--·- o,sq __ . o.J-s (). ':)] v.1 v l'M'Ut Ao\u ;>itouuCTS o.N 1.04 0.91 l.24 0.9~ I • fol-, ;i .. ~o t'i<I;jf loiG A'~D ~'UULJSHING 3.00 3.46 2.51 2.01 2. ·111 ;~. 71 J'JlO !llUU5TllJAL CH£MlCALS 
--~--~·----

O,d5 --- -- - }o2Jl ---------- _ lo03 --- ----- l .44 - l,76 ] • A'l 3'.l2J IJTllt1~ Ct1EM1CALS 3.10 3.6-l 4.16 4.24 6.27 7.<;9 JSJO 1-'[lliULEUM t<i::FlNERIES ... . .. . .. ... . .. I •• 3',i40 MISC. Pt.TRlll[U•1 AND COAL. PIWUl!CTS ____ o.oo -- -- --- o.oo --- ·- -·-- 0100 . -·- ------ .. o.no o.oo o,no 35!..il IHJc.;Qf_f°l Pr1UIJUC1 S loll 2.76 , lo lb 3.HJ 2,'i9 4 .'Fl JS~O PL~~TIC PHOUUCTS l .su 2.11+ 1.1 J lo Hi. l.OR I • 1'> J'il 0 PC•T Tl.i<Y 1 c11 trl/,, t:AflTl1EMt1AHL 
- ----- - --- - ___ o. lt! - --- ----- -- a.2~ ·---·- 0 .12 - -·- - - -· 0. 7l 0. t!P. Cl .56 JC~u Cil 1,S'j ..\0\1) t'110lJUCTS o."::11 o.6lo 0.65 0.92 o.56 I•?"• Ju<,;J CT:iLC! lo•Jrl-•lt.:T.:.LllC Hit<ERAL PRODUCTS 4.06 1.nu 1.80 3. 19 3. !::> l i •A f1 31 l<,t WIJll A~lU S TE[L 

-- - --------· ... - - -----· --- o.~~ __________ ••• ___________ o.•n __ ... I • 'l'l 37 20 t,1J;1-fftWOU~ ~IL T ALS • ... o.oo ... o.oo ... r1. nn 3Ql0 fAtl·lIC.\TED 'tETAL PRODUCTS ?..91 4.51 2.R2 4-. 21+ 3. '+ 7 4. 7C. 36..?·) l'.••Ct1l~;t:rlY,fll.Cl1'f [LECTRlCAl. ·-. - 0.9J -- . -- - - --- - l. filt - --· --- - - -· 0. •JO - - -· - 1.24 1.12 l •Al :JfJ J() t•.'\o.;1111.[t<Y [L.[CTt<!C o.Jti I.'+ O ll.70 3.fla o.tio 5.4? )'J"J Tr~~tlSPul~T (:Ju!PM!:llT o. 77 2.21 1.33 3.10 1. oti t'. l ?. l~~~ PR0FE5Sl0~AL ~ ~CIE~TIFIC EQ~IPM[NT o.oo - - 0,31 - -- o.oo -·- 0.10 o.oo u, O•I 39~0 OTHER ~ANUfACTUHED PHODUCTS 1.J7 1.03 l .26 O.'l9 o.7?. Ii .4 4 

SOU~CE: UillDO DATA BASEolNFOR~ATIO:l SUPPLIED UY TH~ UNITED NATIONS STATISTICAL OfflCErWlTH ESTIMATES BY THf UNIDO SECRETAHTAT
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l ~L>m,ES l A 

GROSS OUTPUT,VALUE APOEOoGij05S FIXED CAPITAL FOHHATION __ 
~U~EY VALUES I~ NATIONAL CURRENCYCAT CUHHENT PRICES> 

---~----~--~~'"":'-.~--~~~~~-~~.~~~~~~~~-~~~~~"'.9~~~~-~~:------~------~--~"'.9-~~~~~~--~-~~-~-~~-~~----~~-~~-~~~~--~--~-------------------------

151C JSIC-PlSCRIPTlUN 

GROSS OUTPUT 
AT 

PROOllCER5° PROOUCER:i" 
VALUES 

CMILLIONS) 
l'HO ________ l•J60 

VALUE Al>DEO 
AT 

f ACT OH ___ f ACTOR 
VALUES 

CMILLIONSI 
_1970 l'HlO 

r.ROSS FIXED CAPITAL 
FORMATION 

IMILL10N51 
1<}70 191\0 

---------------------------------------------------------------------------------------------------------------------------------3000 TOTAL HANUFACTUHING J0042u Al 6818400 Al 'H21 O Al Hl30000 !/ 37400 452f140 
3ll0 FOOD PROOUCTS -- - ------ - - -- 104970 1013600 - 32520 235900 15120 40"/QO 
31.lO ll('lli~A(JL.5 )760 76000 172'5 32100 70 4•,~n 
31-.0 T;i11,,cco 93410 1204000 26240 406700 ll20 l :!'•6n 
J2l0 TL.l\lILt:~ ·---- ------- _J8945 - --- - --- _841300 - ---- .. l 07110 --·--- .2t>J400 -• .. lOZOO lOT:lflO 
3220 w£ AIHl·G APPAll[L. ExCEPT - FOOTWEAR 775 28700 655 <}100 0 3h<in 
32JC L[AT11ER Pkl1DUCTS 620 1A400 170 3300 170 l 'lftO 
3<140 fO:H1:EA•t,EXCFYT RUBBER OR Pl,ASTIC __________ 2530' ________ 31JOO ____________ J550 _ ---------- 16400 - -----. 120 2;>40 
3110 IWuU "'<UOucTStEXCt::P! FURIHTl.IRE 2250 376800 ms 149000 100 43 r:tn 
3 l21J fllol~l ITlJHf.t EXClPT t1F. T AL 360 6800 170 3600 0 l l 40 
3410 l'Ar'LH i:..r;O r>UOl•ULTS - -··-. --- - - 765 102'500 - -·---- .. -- 240 - ·------- 31900 l 0 noo 
J<t::u p:qtn ING ,Vhl Pu.JL l'>HirlG 2525 U9JOO 71l5 3} 'JOO 2'J0 ti l 4 0 
3510 rnuuSTf<lJ,L c.;11U1lCAL~ 3060 316000 1265 90UOO 7JO ?.l.~ltll 
3':i<:'.0 IJTllEI< C11t:_MICALS l?lOJ _3694l)Q 43l'l _ - ·----·-- _ 151300 1030 ?2110 
:;5)(} Pi:IHvU::u.·I lllf .i:li:.Hl[S ... . . . . .. . .. 0 n 
35~0 ~lSC. Pt::T~OLEUM AND COAL P~ODUCTS 0 0 0 0 () () 

35'>0 l1U1)1Jt:~ PROUllCTS ... - ----- - - _.,. ___ £1135. - - .. ·- 540400 ----- ____ 1240 ----- 102600 461.0 13.~AO 
35o0 l'L1\STJC PROlJUCTS 1)15 71200 280 15500 Jon 7'' 1 n 
)610 PJlllRYoCtllt1At[AHTt1C:~1.iARE 215 12400 45 5100 0 7o',AO 
Jl:l.U <il ASS At•l> PIU1l>lJCTS --· 7~'5 4()100 -- -··-· --- - l t>O ___ ?2500 10 7 .~\ 0 
Jt.•,(l C)T:tt.1: lllli·i-.'lTf,LLlC Mlll(k,,L PfWDlJCTS. 54')1) 245600 ~1)65 125100 2d0 Ml+lll 
:ill u 11<•ir1 r .. 1~ s rLlL ... 237700 . .. 67000 0 K 11<1 
)72J t'lF1-i"[o<liCl\J':l l!LJt,LS ... - .. - ... .. --- -· - 0 --- ------ . .. 

••• ••9 •• -· 
0 () I) 

38lU fAUilICATlO lilTAL PROl:lUCTS . 7540 205301) 3040 74200 ll:JO ?O i40 
3g~Q HAClfltlE.~Y1EW.c.t:Pl ELECTRICAL }}70 ll l JOO 415 33400 80 :1"141) 
3tl 10 11ACttitiEllY ELflTRlC l l 'JO 3fl7200 375 _112600 310 11'> 1)? () .. ·- - - ··-- .. -- . ---····- . 
.).'j<.0 Ttl.\l~~p;.Jrq [llUIP.'l[tlT 2•JHO 402000 U45 136100 l4b0 20 ;4 n 
3J~O PiWf(~~lOllAL &. SCIENTIFIC E0111Pt1ENT o 2800 0 1400 0 l?n 
3900 OTll[R ~IA,\IUFACTUK[O fROCiUCTS - .. - - 9(: 0 24700 - 745 . .. - . 8300 JO H40 

SQURCE: UMlOO DATA_llASEtlNFO~<:~AJlOtl SUPf'Ll(D er THE IJtHJED r~ATIOl.~S STAllSTICAL_OfftCE1WITH ESTlMATt:S tW THE UNIOO SECHF:T~RIAT. 
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GROSS OUTPUT,VALUE ADD~O•G80~S f IX~O CAPITAL FORMATIO~ 
OHAllCll SrtARES I IN PERCENT> lfj TOTAL MANUf AC I UH IUG 

----~---------~~~~~~~~-~~~~~=~~-~--~--=-~~~~~~---~---~---------.-~-~~~~~-"!'-~~~~-~.·--~---~---~-~-:~-~~~-9!'~~-~-~--------------------------
GROSS OUTPUT 

AT 
VALUE A£)lJED 

AT 
----------~-PBODUCER~ 11 PRODUCER~•!_ _____ .fACTQR _faCTOfL _____ _ 

VALUES 
IP(RCENTI 

JSIC ISIC-OE~CHIPTl~N _ ·- _______ _ -- 1970 --- __ 1980 -- 1970 

VALUES 
<PERCENT I 

--- - 1960 

GROSS FlXEO CAPlTAL 
fORl-tATlON 

<PfRCENTI 
1970 1980 

----------------------------------------------------------------------------------------------------------------------------------JllOO 
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Annex Table 14 

Productivity index - value added per employee relative to total manufacturing (=100) 

300 Total manufacturing 
311 Food products 
313 Beverages 
314 Tobacco 
321 Textiles 

1970 and 1980 

322 Wearing apparel, except footwear 
323 Leather products 
324 Footwear, exept rubber or plastic 
331 Wood products, except furniture 
332 Furniture, except metal 
341 Paper and products 
342 Printing and publ~shing 
351 Industrial chemicals 
352 Other chemicals 
353 Petroleum refineries 
354 Misc. petroleum and coal products 
355 Rubber products 
356 Plastic products 
361 Pottery, china, earthenware 
362 Glass and products 
369 Other non-metallic mineral products 
371 Iron and steel 
372 Non-ferrous metals 
381 Fabricated metal products 
382 Machinery, except electrical 
383 Machinery electric 
384 Transport equipment 
385 Professional+ scientific equipment 
390 Other manufactured products 

Source: Annex Table 13· 
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l1eei-:.m1l Distril.1ttion of l.f,;,iium t1nrl L11L'f'.e Scale Hwrnfcl<:tudni; F.r.tel'prlGes 19711, 
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ec:nta.r._~e ce11tage per Bill. centa;;e JI ill. centa.~e (000) 1'::;t11L. 

S!Lnre Share Est1ib. Slitir.; fih!il'C Pop. per :.Ii 11. Pop. 
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Nuaber of "stabltshment 1 eenona enp1ed and value added bl:'. alze ilnd branch of lnduMtr):'. 1 1974L.'!1 

Nuaber of establishmt!nt• Peraon• en1•1ed Valua added (Hill. R~.) 
Cotta11e s .... 11 H and L 

ISIC l>eacrlption Cutt•&• Sailll Hed1Ulll Lllr&• H and L Nuaber z Nlllllber z Nwaber z Cotti&• z Sull z Hand L % 

Jl 1. 2 food products 429,250 22,559 l, 307 2li l,Sl8 l, 180, 720 35.4 141,908 41.9 135,643 20.5 36,053.3 43. 1 24.756.2 46.7 llO,U~.2 23.l 
H3 841!VIUage• 1,670 416 52 8 60 5,495 0.1 3,Sl2 l.O 4,704 0.1 205.6 o. 2 540.5 1.0 14,435.l 3.0 
314 Tobacco 3, 364 l, 300 550 219 769 14,962 0.4 3, 774 1.1 128,041 19.4 1,040.9 l. 3 340.9 0.6 102,174.4 21.4 
321 Textile• 129, 390 4,649 1,638 298 1,936 398,855 10.2 46, 7H 13.6 164,998 24.9 4,892.9 5.9 4,789.4 9.1 67,807.9 14.2 
)l2 Wear in& apparel 7,803 625 67 5 72 26,288 o. 7 4, 770 1.4 2,617 0.4 1,372.0 0. 2 683.8 l. 3 536.8 o.l 
323 LeolhMr ~nd products 1,018 155 22 s 27 4,225 0.1 1.182 0.3 l. 549 0.2 293.2 0.4 251.8 0.5 749. 7 0.2 
124 fuotwear 1,469 363 27 4 ll 5,756 0.2 2,666 0.8 5,082 0.8 575. 3 o. 7 528.9 1.0 l,118.2 o. 7 
131 Wuod products 502,061 3,224 281 41 322 l, 536, 372 39.4 25,566 7.4 19,034 2.9 17,426.2 21. l 4,543.0 8.6 11,327.6 2.4 
J]2 Furniture and fixtures 12,801 2,232 77 8 85 107,612 2.7 16, 114 4.7 J,334 0.5 4,522.4 5.5 2,448.5 4.6 1,207,0 0.2 
341 Paper and product~ 1,524 65 45 15 60 5, 144 0.1 660 0.2 7. 281 l. l 206.4 0.3 72 .4 0.1 6, 300. 1 l. 3 CJ, 

JU Printina, publishin& 1,104 802 198 31 221 4,334 0.1 7,407 2.2 14. 701 2.2 274.8 0.3 1,626.l 3.1 6,396.2 l. 3 0 

351 Industrial cheaicals - 120 51 u 66 - 1,084 0.3 4,509 0.) - 453. 7 0.9 4,734.) l.O 
)52 Other chealcill products 1,984 501 172 56 228 8,0ll 0.2 4,255 l. 2 24,292 l.7 407.6 0.5 1,020.2 1.9 16,472.8 l.4 
35) Petrolewa ref inerie• 
3S4 PetrolMua. co~l producta 
]55 Rubber products 1,541 454 329 139 468 6,275 0.2 4,141 l. 2 45,745 6.9 291.8 0.4 1,277.8 2.4 38,165.7 8.0 
)~b Pl~stic p~aduct~ nee l, 792 302 112 25 Ill 6,658 0.2 2,910 0.8 9,256 1.4 U0.7 0.5 587 .8 1.1 3,121.6 0.6 
)t>l Pottery. chtoa 1 ~tc. 21,010 204 18 4 22 f>l,549 l.6 1,428 0.4 1,068 0.2 834 .9 1.0 119.2 0.2 254.5 O. l 
)62 Clasa and pruducta - 21 H 19 50 - 196 0.1 5,124 0.8 - l4 .2 0.1 2,617.4 0.5 
)b9 Non-aietal product~. aec 59,589 6,524 390 20 410 201,654 5.2 45,292 l 3. 2 18,405 2.8 8,699.8 10. 5 4. 349. 7 8.2 13, 760.4 2.9 
371 Iron and •ueel - 2 6 l 9 - 21 0 933 0.1 - - 829.6 0.2 
372 Non-ferrous mel•l• - 4 3 6 9 - 29 0 1,127 o. 2 - 7.9 0 3, 169 .1 o. 7 
381 lleul producta 13,600 2,265 181 58 239 49,531 1.3 16, 165 4.7 21, 292 3.2 2,540.l 3.1 2,309.7 4.4 12,183.3 2.6 ~ 
382 Hachinery nee - 162 52 16 68 - 1,419 0.4 7, 311 l.l - 301.0 0.6 9,236.) 1.9 • 
]8] Electrical machinery - 63 38 28 66 - 553 0.2 12, 175 1.8 - )08.7 0.6 16,058.5 3.4 ~ 

31!4 Tran&port equlpa~nt 1,832 421> 79 ll 112 6,242 0.2 3,536 1.0 14,607 2.2 419.9 0.5 873.8 l.6 22,646.8 4. 1 " " 385 Profeeaional 1ouda - 40 12 1 ll - 390 0.1 482 0.1 - 73. 2 0.1 155.4 0 ~ 
390 Other industries 21,709 7011 52 ll 65 65,282 1. 1 5,499 1.6 8,394 l.l 2,0b6.6 2.5 720.l l.4 10,550.9 2.2 ... 

"' 300 Total industry 1, 234 ,511 48,ltl6 5, 790 1,301 7,091 3,894,987 100.0 343,234 100.0 661, 704 100.0 .82,564.5 100.0 53,027.5 100.0 476,947.2 100.0 

Source: IPS 1974/75 Industrial Cenaua. 



- 81 - Annex Table 17 

Number of Employees by Industry and by Location, Indonesia, 1974/75 
(Thousands and Percentages) 

Java Outer Islands !ndonesia 

ISIC Industry '000 a' '000 a' '000 a' ,;, /o '° 

31 Food, etc. 274.5 45 23.1 25 297.6 42 
(311,2) Food (126.3) (21) (17.2) (18) (143.5) (20) 
(313) Beverages (4. 6) (1) (0. 2) ( .. ) (4. 8) (1) 
(314) Tobacco (143.6) (24) (5. 7) (6) (149.3) (21) 

32 Textiles 172. 7 28 7.7 8 180.3 26 
(321) Weaving (164. 3) (27) (7.4) (8) (171.7) (24) 

(322,3,4) Wearing apparel (8 .4) (1) (0. 3) ( .. ) (8. 6) (1) 

33 Wood Products 5.9 1 18.2 19 24. 1 3 

34 Paper, printing 19.1 3 3 .1 3 22.5 3 

JS Chemical products 58.8 10 29.4 31 88.2 13 
(351,2,6) Chemical products (3 7. 2) (6) (4. 6) (5) (41.9) (6) 
(355) Rubber (21. 6) (4) (24.8) (26) ( 46. 3) (7) 

36 Non-metals 20.4 3 5.6 6 25.9 4 

37 Basic metals 1.5 0.6 1 2.0 

38 Fabricated metals 51. 9 9 4.4 5 56.3 8 

39 Other 3.4 1 1.5 2 4.9 1 

Total 608.3 100 93.6 100 701. 9 100 

Source: The World Bank: Selected issues of industrial development and trade strategy. 
Annex I, The Structure of the Manufacturing Sector, 15 July 1981, p. 39 based 
on BPS 1974/75 Industrial Census. 



Large and medium enterprises, number of establishments, employment, value added and average size by ownership 
1974/75 

Establishment Employment Value added Output Fixed capital Average size 
formation 

Number Percentage (000) Percentage Percentage Percentage Percentage Number of 
share share share share share employed persoro 

per establishment 

Government 481 6.8 126.8 19.3 25.0 19.3 13. 7 264 

Domestic private 6,230 87.9 450.2 68.7 47.0 56.8 39,5 72 

Foreign 101 1.4 16.9 2.6 10.8 8.2 7.1 167 

Government and 
domestic private 84 1.2 8.2 1.2 1.5 1.3 1.1 98 

Government and 
foreign 14 0.2 11. 5 0.7 2.1 1.7 1.3 320 

Foreign and 
domestic private 177 2.4 47.8 7.3 13.3 12.5 36,5 270 

Others 4 0.1 1.4 0.2 0.3 0.2 o.8 345 

Total 7,091 . 100.0 655.8 100,0 100.0 100.0 100.0 93 

Source: BPS 1974 /75 Industrial Census_, Jakarta, 1978, 



Sectoral Value Addud by Ownership,. 1974/75 (Value~ in Bill. Rp.) 

Total Foreign Government Private domestic 
N VA % N VA %VA N VA "I.VA N VA %VA 

311 ,2 Food manufacturing 1,448 115. 728 100 50 13. 164 11. 4 180 67.307 53. l 1. 218 35.257 30.5 
3l3 Beverages 59 14. 4 38 100 4 8 .424 58.4 3 0.142 1.0 52 5.872 40. 7 
314 Tobacco 74 7 105.132 100 46 39. 540 37 .6 37 1.181 1.1 664 64.411 61. 3 
321 Textiles 1,880 68.815 100 25 16.705 24. 3 49 9.968 14. 5 1,806 42.142 61. 2 
322 Wearing apparel 60 0.460 100 2 0.035 7.6 l 0.001 0.2 57 0.424 92.2 
323 Leather substitutes 24 0.644 100 2 0.008 1.2 1 0.021 3.3 21 0.615 95.5 
324 Footwear 29 2.966 . 100 1 1. 577 53.2 - - - 28 1.389 46.8 
))1 Wood and wood products 302 10.780 100 ,14 1.425 13.2 20 0.652 6.0 268 8.703 80.8 
332 Furniture (nonmetallic) 86 1.162 100 3 0.019 1.6 4 0.099 8.5 79 l. 01,4 89.9 
341 Paper and paper products 58 5.086 100 5 1.441 28.3 6 2.704 53.2 47 0.941 18. 5 
342 Printing and publishing 222 6. 343 100 2 0.043 0.7 25 1. 779 28.0 195 4.521 71. 3 
351 Basic chemicals 67 83.444 100 6 1. 297 1.6 14 8.923 10. 7 47 73.224 87.7 
352 Other chemical products 218 16.969 100 27 6.813 40.1 15 1. 511 8.9 176 8. 645 50.9 
355 Rubber 453 38. 152 100 36 8.150 21.4 115 10.120 26.5 302 19.882 52. 1 
356 Plastic wares 129 3.057 100 7 o. 327 10.7 - - - 122 2.730 39.3 cc, 

w 
361 Pottery, china and ware 19 o. 245 100 - - - 1 0.006 2.4 18 0.239 97. 6 
362 Glass and glass products 51 '· · 990 100 4 3.520 70.5 2 0.484 9.7 '• 5 0.986 19.8 
363 Cement 206 12 .071 100 l 0.897 7.4 17 9.461 78.4 188 l. 713 14.2 
364 Structural clay products 14 7 1.079 100 - - - 8 0.124 11. 5 139 0.955 88.5 
369 Other nonmetallic mineral 

products 12 0.295 100 - - - 1 0.098 33.2 11 0.197 66.8 
371 Iron and steel 6 0.699 100 - - - - - - 6 0.699 100.0 
372 Nonferrous metal 9 3.169 100 5 2.551 80.5 - - - 4 0.618 19.5 
381 Fabricated metal products 232 11.996 100 18 2.885 24.0 12 o. 741 6.2 202 8.370 69.8 
382 Machint!ry 66 8.383 100 5 1.204 14.4 11 5.234 62.4 so 1. 945 23.2 
383 Electrical machinery 60 15.722 100 9 9.235 58.7 3 0. 113 0.7 48 6.374 40.6 
384 Transport equipment 103 21. 894 100 6 7.519 34. 3 18 5.618 25.7 79 8.757 1,0. 0 
385 Measuring and optical 

equipment 13 o. 153 100 - - - - - - 13 0.153 100.0 
390 Otht!r manufacturing 52 1.4 77 100 4 0.841 56,9 4 o. 194 13.2 44 0.442 29.9 

Total 6,758 555.350 100 282 127.620 23.0 547 126.480 22.8 5,929 30L.240 s: •. 2 
i'> 
;J 

Suurce: The World Bank: Selected issues of Industrial Development and Trade Strategy, Annex I, Tl1e Structure of the ;:i 
10 

Manufacturin~ Sector, 15 July 1981, p. 43 based on BPS, 1974/75 Industrial Census. x 
•J 

Note: N ~ Number of fll"ms 
...., ru 
l:n a~ 

VA "' Value added a' f-' 
(~ 



Sector 

1. Agriculture 

0 
'- . Forestry 

3. Hining 

11. r.tc:i.nufucturing 

5. C0nstruction 

6. Hotel und tourism 

7 Housing and offices 

fl . Other services 

'Pot.al 

----

Approved Dume st i c T11Vt>~;tmt::n t Proj t!ct s l•;'i See tor· 1968-1981 ~/ 
(Hillions of Flupinli) 

1968-197'( 1978 1979 1980 19111 

18] ,841 100 ,110~} 36 ,11 LO 126 '9112 1Gr;,1l12 

2117 ,862 58,459 81,802 397 ,620 362 ,J 3? 

50,045 l 8' 3117 ]?,882 37,092 1 3 ,l1G2 

l,701,270 531 ,2111 502 '3113 861 ,1162 l ,469 ,52•J 

13 ,006 2 ,'.:90 2,060 1,531 15 ,Or(6 

90 ,6115 ll ,571 12,4113 1,032 52,620 

168,86li 15,071 3, 778 23 ,961 -12 ,489 

139 ,0411 2l1'160 16,936 51,923 71, 712 

2,592,577 761,821 688,629 l,503,563 2,137,11ll1 

r:.)urcP: Inve>•trnent Coordiuat ing Bonrll. 

a/ rncludes cancella.ti.uns ot' proje··ts t'or111c:rly under the foreie;h Cl:l.}'itul investment law. 

Total 
---------- ----·------

Value Pl'oject 

610' 7l1l1 18l1 

1,1117 ,875 4711 

151,1328 25 CJ:; 

I 

5 ,065 ,8lt3 2,572 

34 ,261 10 

16~,286 127 

199,185 118 '!-> 
El 
r.:i 
11> 

305,775 16J :>< 

•·3 
µi ---- --- n' 
I-' 

7 ,683 '774 3,600 Cl• 

tO 



-Eelgi~ 
-Fra..."lce 
-;e::"!!"'-~Y. Fed. Rep. of 
-tletherle.r.ds 
-United King doc 
-Cit.hers 

-~anaja 

-t7nited Etates of America 
-Others 

3. Asia 

-Hcn.,kong 
-Ja~a.n 

~'!al.aysia 

-Philippines 
-Singapore 
-Thailand 
-Others 

4. Af:-ica 

-Liberia 

5. Australia 

6. Grou~ of country 

Total 

( ~illionr et' $) 

1967-1975. ::.976 l~i7 1979 1979 

4E9.3 

35.7 
13 .2 

175.0 
i56.a 
40.0 
48.6 

2.4 
l'.13. 2 
13 .6 

413. i 
2,040.2 

21.8 
19.9 
46.9 
2.~ 

93 .6 

11.4 

5.2 
7.3 
9.9 

16.1 
6.7 

0.2 
6.6 
6.? 
T.3 

25.3 

2.4 
::.:. .5 29. 5 

1.1 

165.6 :27.3 
91. 9 1~4. 3 
l.0 
o .a 3.3 
j.O 32.l 

0.9 
5.5 
l.4 

32.9 
4.9 
i.5 

~.6 

21.9 
3.0 

8.o 

4.o 
2.9 

45.3 
34.1 

53.0 
0.2 

61.9 116.6._/ 
162.2 1,037,t.;:. 

4.8 
~. 0 

a.a 6 .• 
0.2 

23.5 

4.5 

::o·~ce: Bank: Indonesia, Report far ':he FinanciiU Year 1981/82. 

. .\r.n.::x Table~'-' 

1980 

40.7 
o.4 

23.4 
145.5 

4.8 
19.l 

136.9 
1.3 

47.2 
13,5 

6.2 
33.2 
l.9 

17.l 

4,3 

Ll. 

~ 

13-9 
50.2 
14.9 
9.4 

292.9 
234. 7 

l.2 
4.3 

20.6 
~.1 

206.2 

'ta.2.'J.e 

ll.'J.2 
26.6 

23~ .: 
:.:.::..3 
::.24.4 
1:04. '.) 

9.4 
t.;9.j 
29.l 

l,225.2 
3,744.l 

23.9 
38.2 

::.42. 7 
7.7 

411J.6 

20.2 

2 
79 
6 

126 
2C7 

15 
9 

31 
4 

32 

2 

a/ Af~er taking into account the cancellations and shif';ing of' prajects t'rom foreign to dcmes:ic in·:estmen~. 
~' ?e'lisecl figures. 
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t: X P 0 R T ~ lt-'.POHT5 

----------------------------------- -----------------------------------
·----------- 1970 ... 197'3 .. l'H~O ______ l9tl0 __ l'HO .... 1975 1980 1980 

PERC£tlT PERCEllT PERCEN1 11000 US $) Pt:RCENT Pt::HCEtlT PEHCENT (1000 u<; \) 

~l TC C[SU<!?1 !0il ::IF 11~;.CE GOODS 
IN TOTAL MANUFACTUHES IN TOTAL HAN~FACTUHES 

---------------------------------:"'.": ____ -:.-:-~~=--::-':"'-.:-:.'"'"'."~~':"'=-~--~~~-~--~------~-=-~--~~~--=-=--==-~------~~':".-_~~-~--~--:~-----------------~--------
Ol 
o~ 
0 -•. , 
-~ 

(, ~. 22 
\.1:10 

'); -, 
ci.n 
J'.)(! 

O';J 
. ,-. 
"-'-' 
o~ 

071] 
u7:::2 
v7~J 
Ji j 
.:-11.:. 
IJ 11 \ 

J • 

(.) 

'' .. 
! :!2 
2219 
;.:Jl 
:i,;3 
2~~ 
2t.:.6 
2.::.21 
2 ~' :::J 
2 ~2'i 
:~ .. ) .J 

L:'~'· 

~~~ 
4, 

.:,. l 

.:,. l 
4 l 

t1r.:,T t.~ll.J .·:c: .. r PHt::p,,HATIOtlS ••• o.317. 0.163 it779 ••• o.04ll 0.060 
c.:.Il:Y j>h(Jl)t;CTS Al~l) EGGS ••• 0.041. 0.021 603 ••• 0.605 o.A57 
f!':l•l !l.L.S. A11:..i Frst1 P'~1~PAnf\TU1;1s __ . ___ 1\.5'.l7 __ o.ooL ... _0.011 _______ 502 _____ ••• _o.044 _ o.o3o 
il!CE,'JL6'ZEU Of< ~OLIStiED tl~T 0Ttl(:illl!SE \J0!1KED ••• 0.016 0.103 3043 ••• 7.221 7.391 
l'L.\L ;.;m FL0UR Of \~r.E.;T OH OF t-a:SLIN • •• ().OJ6 ••• • • • ••• o.056 o.Obl 
l'U .. L A;io fL.iJI< (Jf CEHf.ALS.EXCt::PT .\[}l)V( ·-----·-·--·-···- o.oori ·-·-··· ••• ___ •••. _o.noo ___ o.001. 
(..t:,(£,\L::i PH[P,\t<AT. f,. STAnCil Of FHUITS & VEf>ETAB. • •• o.ot.d o.136 ltOOl ••• 0.115 0.011 
L:1lltl fHUIT ,.. Q.026 o.ool 0.002 67 ••• o.oos o.Ol 7 
fl·t;llil'hESl'<VLD MID fii•Jl1 i·fiEi';,:1t,TIOr.IS. . . __ .O.Ol4 ___ 0.fl•.i4 '-- 1).142 4}d3 _____ ••• ___ 0.035 ... 0.051 
\':'.•;c:; .\dLES··•C.vf'., i. ~U!~::.;s,1·1{['..i~~i(VE.) OR P!1EPAR((J 6.100 o.olJ 0.121 3735 ••• 0.0£17 0.161 
su,;,\1',SUl•A~; P'-<t:r:.1~ •• r1..;:1-::. ;.11[; 110;:EY 1.032 1.078 o.7Ul 22976 ••• o.7S4 l.74°J 
(!•fftT U.Ti< \Cl5· [~~E~lC[S ,corlCENH3ATE:S ... t.. _~ltUL..AR._. o. 001__ ••• ____ o. 01') ·----··. 2324 ---·. •---. 0. 00 l - - 0 .002 
(il(U;, :» . .:· .. ot.1.,lJ;1S~:t:ETEta:::D ••• 0.035 0.615 lll077 ••• 0.002 o.Oli\ 
UiCu: .. t..l0TJ[" .;rJ) coco;. P,\STE o.ooo 0.111 0.0~4 1584 ••• 0.001 o.ooo 
Cti:JC)L,\1( ;.·:o_nLLf\TED FOOD. e'H:PAf~ATlONS __________ .. •••--- ••• ···-· •••------ ·.·••---··•••---o•ooq ... o,C.05 
!t.;, .v:'.J ttAL. 13.607 5.0'•~ 3.1u2 112069 • • • 0.001 0.002 
tt:::Cith.i-Shcf'F FJ< ;J,p1;.t.S 4.J~>2 4.<J<~'l 3.~47 l0'-31?. ••• 0.012 0.410 
t' i::;.::;:LL.:.:1[t.~'S F0·)L) PR[,'; .. v,TIOilS - . - -·-- --·------- 0.222 ··- o.12'l - o.OU6 _____ 2s.:.1 ··---····--· O.Of'J6 l).Oilfl 
G[~[~~G~S o.066 o.OlY 0.012 J59 ••• 0.075 a.lo~ 
h•:•.:.CC,) :1A'!UFt.CTGH(S o.625 1.514 o.O'lt9 1450 ••• o.156 o.o':.>7 
,-L,h.J:( ;\!.;) i·::l\L. o·· OlL SEE(iStNLITS;KEmlELS - .. ---- ••• __ o.oo~ ··-··-··· --···-----···--0·(J06 o.OQ?. 
C•l·Ju[ ·~U!10~:",S ... i;T11. £.. !«=cu.I~ILO![XCL.SITC 2311) o.ooo o.ooo o.ooo 0 ••• 0.035 o.209 
1.:il\.lu,5:-t.~PCu Of< ::.rr:t·Ly <iGHKED \,694 3.!i7S 8.611 253202 ••• 0.003 O.OllO 
1:<1u' :..tiu l.J.; _,re: I' -'r'U<. _ ..... - ---· ·-- _ -----··· . -------·· __ o. ooo __ o.ooo ___ •• ···-----·•. , __ · --·. •- 0.112 ___ o .o 72 ··-·. -
1,1:-L.._ S:1..:Dc·1 · ••• ••• ••• ••• ••• o.ooo o.:>or. 
;..l;.)L uH OT11i..i( ~NIM.:.l. li.\11<.cAf:LlE:D JI! co:--iuEO 0.012 ••• ••• ••• ••• o.ooo 
:.\1•JL TCJ~ls_ . _ .. ____ . ____ . ______ •• •---- •• •-------· •• ------·. ·-----· •• _.:. 
\-..\'.ll[ Ot- ~.):>:.._ ;\~1i) OlHEii At~It\AL t1/1.IR tj.E.S. ••• ••• ••• ••• ••• 
C<HT·l~! ••• ••• 0 0 0llO 4 ••• 1.46(\ 
5 r .. L1(T IC :, · ,) ; .:.. '.',[~,E:Rt. TCD (;.IH IF IC I ;,L) f IllF:ES . ·---·- •• •-- _ •. • ____ O. 0\l2 ------ ·-- --·· i,.6 ·--~- , • •··-- 0. 717 
... ~'..I[ :1.;T(•,::,L:~ ~1;21" T:O:XTILE f;,~IRICSCH:CL.RAGS) ••• 0.002 0.002 Sd ••• 0.031 
Pt: ;-.c~L..::1 1'.·.0'-'~C·~~ 211.1'•4 44 .Bl9 40.:Hn l lf\74SJ • • • 4.40d 
;.114~<,\l ;.t~O ';;:1,:::·1 ;.:)L::: O!l~. pi[J r/115 ... ----- ---------·- ~7- l76 _ .18.144. --~9.6:'!6 ... ___ 21)40v':i ____ ••• - o. OhO 
;.~.x~:.~L uJL'S A;.,) f',;TS ••• o.oot o.oos 132 •••. 0.011 
r!l.t:D ~E~[T;,;:;L.:: OiLS,sGFTCI~lCL.SlTC 422> 27..047 18.1'+2 9.510 279971 ••• 0.1)18 
;.:lH1!'.L ;.,..,i) V(L;t:T .-..i;L.C:_ 04LS /.~ID FAT:S P~OCE5SEO __ : _p, \21} ____ o,QOQ ,._0.16J __ -r-____ !t80L_ __ ..... ___ o. 031 

.0.014. 
o.ooo 
2. n.:. 3 

. l. 020 
· o.n2s 

7 • .:, l 0 
0.0'15 
o.ooe 
0.009 
0.010 

·-- ------- --·---------~,------------------------------· --, ---·- ·---

C,5~1 

anono 
?ii l '> 

6qn4;> .. 
57~4 

52 
664 ... 
1549 
1\793 

}')Oh) 

1613n'l 
l 9i1 

l bh 1 
q 

50R 
I h?. 

311:'1 J 
P.174 

10\4':) 
"i?97 

? 1 ,, 
l 'l':i'1 a 

?. ?. 
. 62766. 

6 

1311 
2 

19/l h•'t> 
q c; ("i ~ 
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6922?'-
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7241 
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Jtl(1QN(SIA 
PRCOUC:T MIX Of TRADED MA!lUfACTURED GOODS , l-.7ilt 197501980 !/ 

----------------------------------------------------------------------------------------------------------------------------E X P 0 RT s· I ~ P 0 RT S 

1970 1975 lQHO 1960 1970 .. 1975 19AO 19"0 
PERCENT PERCEra PERCEllT ( 1000 IJS SI Pt:RCENT PERCHH PERCENT ( 1000 IJ5 ~I 

SITC O~SCRIPTJON Of TRADE GOOUS IN TOTAL ~1ANUfACTURES lN TOTAL MAtlUfACTURES 

---------------------------------------------------~~----------------~------~~~--~~------=--~--~--~----------------------------
5 
'j l 
52 
Sl 
5'4. 
:)5 
5& 
57 
sa 
59 
6 
61 
62 
6) 
6~ 

65 
M.i 
67 
b~ 
b'l 
7 
11 
72 
73 
tl 
ill 

ti2 
A3 
lilt 
35 
116 
8'J 

C llt:r11 CAL 5 "'. 018 
CllLll I CAL S t:L[l1[NTS AtlO COtlPOllflll:i ... 
T ,\I< AllO Ctit::rlICALS fROH COAL;PETHOLEUM,NAT, 
OYEJrlGoTANNING MIO l:OLOUHING IMTDHALS 

GA~---
0.215 

2. 75'1. 
o.21'\ 
o.ooo 
0.015 
1.409 
1.0'JI) 
0.020 

lllll IC WAL AtlD PHAHMACEUTI CAL P;lOl)lJC TS 
fS:,£riT IAL OILS AiJ(l PEllfllM[ MAT£BIALS 
Ff •HI L lllHSoMANUf ACTUl![D 
[.11.t'LUSl~[S ..\Ni.> PYHOIEClitllC PfWUUCTS 
PLASTIC t1ATERJ,,LS,REGEtlEHATED CCLLUL. f.. RESitt~- _ 
CttEIHCAL MO:. T[f-q/,LS .lltlO PIWOUCTS fj.[.S. 
llAllUfACTum:u (,1)005 CLASSifl([) ny llt.TEIHAL 
u:,,r11c:1~ llANUFAcTunED N.E.s. 1. OHC~SEO fllR s"KI!iS 
~u~~lR MANUfACTUnLS tl.[.S. 
IHlllO !\till COHK ~IMHJf ACTllHES ([XCL .FURlll TURE I 
PAt'EHo PAPEH fJUARD Af';O tll\tlllf ACTUflCS Hl(REOf 
Tt:-<TILE YAHl1tfAij~JCS1t4ADE-Ufl ARTICLE:S 
t;O:l-METALLIC MlN£11AL r~AUUfACTUHESiN.E.S. 
IHIJN A.'lO STEEL 
t:1)t1-f[l<h0U':i o'lt. T ALS 
t4AlluF.:.CTUi-<ES Uf 11[TAL11l.E.S. 
tt,\CtlltllllY ANO THAtlSPOnT [OtllPllEUT 
M,,Ctll t1(llY t 0 THt:H THAI'< ELECTRIC 
r.u:cTQJCt.L UACllltl[l1Y,APPAf~ATUS MID APPLIANCES 
TH.t.:l':>POIH £\jUJPMf.llT 
MI !:iC£LLAll[OUS MAllUf" ACTUHEO ARTICLES 
SArllTMH'oPLUHUlllG,HEATING &. LlGltTtHtlG FUTURES 
fllrti'llT~Hl 
T1!.\1j(L GOOl)S,tlAflDflAGS Mm SHllLAI~ AHTICLES 
Clu r 11 I OIG 
ff1uJO:[l\H 
PIHJFESSIONAL1SC IErlT • !. COllTROLL • INSTRUMENTS 
HlSCELLM.t.:OUS MArlUfACTUf~ED ARTICLESotl.E.s. 

TllTAL llAlllJfACTUHES 

2.029 
:&,.570 
0.001 ... 
0.204 
e.166 
0.2')A 
0.014 
0.004 
o·. ooo 
l.365 
0.005 

... 
o.oo~ 
o.uos 

10.433 
0 •OM~ 
0.021 
o.12l 
O.OJ<) 
0.222 
0.03'i 
0.041 

6.036 9.516 
o.364 o.3t>5 
2.664 J.639 
2.664 .l.674 

•• , l.4(iij 
• • • _O.'t'Jl 

0.223 !.374 
••• 0.015 
••• 0.025 
••• o.ooo 

0.001 o.276 
. J).009 0.02'.i • 

••• o.~56 
o.21J 1.111 

~lJl 
134535 

2.0~o A3A05 ••• 17.9?9 
2.655 
0.012 
lo?.67 
0.725 

0.419 12322 ••• 
0.0~7 ___ · --- 1679 ------···. 
0.0~2 1540 ••• 
o.397 ll66t1 
o. 7l4 -- ---- 21571 
1.1~7 34892 . .. . .. 
0.001 - ----- 29 
0.004 105 

20.905 ~14700 
o.235 _______ 6909 
0.015 432 
2.soo 73519 

••• _._0.339 ... 
• •• 

. -... ... ... ... ... ... 

ll.90A 
o.on2 
2.020 
l.921 

23.ASO 
0.012 
0.6'>7 
0.078 

O.lbl ____ 4734 --·--••• _ _ 1.] 19 
3.426 
2.203 

10.837 
l.472 

1.55') 4582d 
l.005 31901 
0.6311 ___ 1H776 

14.524 427072 
0.100 5528 
.3. 706 __ . ___ l01i962 
o.ll9 4095 
3.304 97143 
o.263 ___ ~ 772'+ 
4.009 120242 
0.009 250 

... ... ... ... 
3.H?7 

---- •• '-. 39. 357 
••• 18.2Q8 
••• R.705 

--·. -· • ._ __ 12.275 
2.?13 

••• 
0 .1 ()6 . ·-- . - 3111 -- ••• 

o.?ll6 
0.125 
O.O?l 
0.101 
.0. 044 
0.941:1 

0.019 550 ... 
3.3't2 90274 ... 
O,O't9. ----·--- 1450 ____ •••. _ 
o.12u 376b ... 
0.437 12841 ••• o.764 
~l!i ~tl.Q Ul.Q 

8611167 2Q404Hfl 
85350 500636 ... TOTAL: ~ITC 5-0 LESS bU LI 

T•lf.4L Y•lADC::IJ uQO[•S: SITC 0-9 
12155 

10~50<JO 7130200 21908690 

r~on::DATA l\l~D SlTC DESCRIPTIONS HEFEn TO SITC HEVISIOtl l 

l] .435 
s.5n 
0.009 
l.043 
o.855 
0.436 
0.110 
O.O<)R 
3.269 
1.43? 

21.9131 
0.014 
o.606 
0.036 
1.640 
2.J,n 
1.353 

l0.349 
2.011 
J.]ij4 

38.900 
l<).1:15A 
H.014 

11.028 
3.053 
o.13q 
0.092 
n. o l f> 
0.033 
o.02s 
l.416 
1.331 
1215 

4504732 
.1f>lltl]b3 
47C>9717 

l2'i<>O?O 
5!'l9"i3 

~l7 
97419 
7CJl\7} 
41l740 
719\5 
91?0 

JO"i400 
11174/t 

20">33?6 
1313 

':.>f>6 \ 4 
:nm 

1711\M 
2(tiQ75 
l ?fl3f>2 
cn.6100 
l'H0?5 
3lf>07'i 

3hTJ11?.l 
lf\"i"i004 

7">1641 
1010176 

2AS192 
l Jon 7 

l\'ill} 
l'i 17 
J (i ')') 
;nn .. 

l 1?f'Q<) 
1?43\"1 
H~n 

934111\5 
7011314 

l Ol\14.H4 

!/ T•H$ TAllLE IS UASEO Otl TttE DEfWlTIOll l)f Tl1rd.tE IN MANUFACTURES COVERING A. LIST Of H8 SPECIFICALLY IOENTlfH.:o SITC 3-:-rHc;IT 
OH ~-DIUIT CODES COMPRISING A WIDE RANGE Of ~HOCCSSING STAGES OF MANUFACTURED GOODS. 

/j/ OffltllTIUN Of TRADE lN MAtlUfACTURES SITC s-o LESS 68 IS ON[ or TllE MOST OFTEN FOUND. 
IT tUV£HS uriLy ITE~S R£COGNilEO AS EXCLUSIVELY MANUFACTURED Gooos.1.E. WITH A HIGH LEI/EL.Of.MANUFACTURING CONTENT. 

SOUAC[: UN1~0 DATA BASEJINfOR.1ATION SUPPLIED BY THE UNITED NATIONS STATISTICAL OFFICE• 
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INDONESIA 

IND!C~TORS OF e~PORT PEar~""ANCE Bt PR)DUCT GPOUP. 1970-1972 ~ND 1976-lq78 
CPt:RCLNTA.;L) 

~~--~--------------------------------------------------------------------~-··------------------~------------------~-----------

!:UORT (!'!ITC) 

_____ [~!~rn~l-!II~f!! ___ _ 

Deman ,j 
In 

world 
market 

Ch~nge 

In 
ms rke t 

compos It Ion 

----I~!!r~!!_~I!!f!! ____ _ 

C.h4nge 
In 

pro1uct ro~petltlve-

ro"posltion nes• 

ro,.pound 
rate 

"r 
'l"Owt h 

l970-l'l7fl 

---~-----------~-----------------------------------------------------------------------------~-------~-------------------------
Total ••nutacture-s (5 to~) 

Che.tlcalo (5) 
~anuractureJ goo~• cl••slrled chlerlv by ~•lerlol (6) 
l1achlner11 and train~p,..rt eq1Jtp .. ent ( 1) 

111scell~n"ou• •IOnYractured article• (II) 

S•lected product group•: 

Leather,leathef' 11\anuractures,n.e.3. and Jr.,s11eJ tur skln11 (61) 
Rubber •anut'acture11,n.e.s. (~2) 
Wood and cor~ ~~nufactures,e•cludln~ furniture (6J) 
Paper,p•p&rboard and •~nuractures th~reor (64) 
Tew.ti le yarn 1 f•bt"lcs,rnotJe-up art lcJes and related pruducts (65) 
Non-19etal I le "'ln~r•I ft'l4nufactures.n.e.s. (66) 
l~on an~ ste~l ~67) 

Non-f.,rrou• ""'tal• (68) 
Manu:acturcs of -nfda) ,n.e.s. (ti9) 
M.sch'n~ry,oth,~r than electric (·11) 
F.leclrtcail m.sctdncr~,appdr"~tu .. c!lnd eppll.11oces (72) 
Trahspurt e-qul p•ent ( 7~') 
Clo\hlny ond roolwear (84,~5) 

21. 0 0.7 

42.4 -1. 2 
25.J l.li ... . .. 

4. 7 -1. 0 

JJ.'! 7 .fl 
.!ti. 0 -f;.0 
5.J 4. '\ ... . .. 

l6i.6 -·10. 4 
5.A -4.0 ... . .. 

17.J 2.7 
-J1. J -2.0 

0.5 7"1. 7 !i:?.---

-'l.5 ~~.J 1·1 ... 
:J. 4 Ii'>. 7 5l.4 . .. . .. ... 
0.9 9~.4 7~.~ 

-ry. l ~q.c. :I~·" o. 1 77.4 4 l • " 
1.11 AA,.2 9'>. ~ . .. . .. ... 

49.1 -41.J l '>. Q 

\. 4 9~.? 15~. Q . .. ... ... 
l~.4 fQ • ., i-.,r-,. q 

7.1 t J?.. n 1 ~ • (~ 

------------------------------------------------------------------------------~----------------------------------------------------

Source: UNIDO Handbook of Industrial Statistics, ID/284; E.82.II.B.2, 1982. 
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SJ~~A~Y STAt:~TICS 
<-------------------------------------------------------) 
l li'L·~~:L;-!IC'I 1r:?. i:V'!TAI ,....,,,./~'i,.? 1.3!1AR:: p, ;.i.:""'..:, ("(r'C~'!'S1Sr!•":: rr "';-.•.l,,f"l•:iU.'.:SS! 
I Y:A.F 1(ft!CJ~t.t1:..:-)1 "'J~·(:} l(Pfi! .::: .. :)1 Ui ,.,A"-Jr~;.:r:· .. .::5 ••.•• :.;:;.1... "':~.r.i:r.i.•j::its::. I 
I I I ( :~ 19l:t i'~::t:.S} I ( i't.;i_ c.::·~r) I &:1r·v?f:l (?:-.; ..:l•if) 
<-------------------------------------··------------------------> 
I 1910 I ID •o7 I llJ I 6.7 I O.OSZ I i2.7 I 
I IH7 I Hl 776 I Z~u I 9.L I O.l,J I ll.O I <-----------------------------------------------------

·------------------------------------------------------------------------------
I SH•~E IM TOUL I ~ET EXPCf;TS LIPtRi

PE.RF.:/" x1.o~c: I N £Ci::;: 2~ I AS i'£HC~~~!AG£ 1 .. J 

I SiTC 0 CU.'!!'1:.JCU't :l!:..:'.:.:"1p;1os ""'.lt'HA .. iU~:..S I r..,.r;J.. fRi\i.I~ 
I c:Dt: r I I Pt:R c~::! l I I I t: 1--------------1----------------1-

RA TlO 

1970 I . I I 1'.iH I 1976 I !Fl I 1976 I 1971 I 
·---------- 1 ·---- ---------- ---------------------1------1-----1-------1--------1--------------
1 CJ? i FI~!f ;.·.l~~;:a:.=.r,;:"::~:$ I 0.?~5 l 0.02.l I .:.J.6.J I -;0 .. 07 I l.10 I O.ll 
I J:i2 ' nr:~c::-i r~:.x;- I 0.('JJ I 0 .. 3JJ I -i.:l.45 I --:ie.:iie: I o.O• I 0.-.lt 
I c5J ' r;;;..i:r,P:"-£::~:;-•jf[t p:j r--:..:~T t>H.=>l.~.\rtC't:i I "·J'"' I o:.176 I -aJ.67 I -!;.; • .JO I o.c7 I Q.~y 
1 t'~s 1 ·.tt.:;::i::.:~:=-!. ,p-:.;rs & i:L~:.. .... ;.,r-~:::i. ;:..;:: ;i-.~::::?. • .5.·•41 ll.•l~ 1 ;J.z.0.1 1 -u .. 1u 1 .:a.oil i.,, 
I C£l,0£i2. I ti S~·;1J:,.:,;.:..~.:. ;;:.z.;;-.:i;.i\ti.u~ • .; M•J ~ . .:-.·:;'! I 2. • .1.JJ ol.1!1 I --;J.4..;J I --3~ .. :B I J .. 4S O.'Jll~ 
f ~7-4 I r:::;. '-.!.O .... 7.,: I 10.0JS 6.~78 I :J9.~.J I ~;.6J I 73.12 SJ.~~ 
I w3l I fi.".''--~TJi; fCF ... ;rus I 7.~;.; a.SH I ~L50 I ~~.6J I 6.70 ;.z~ 
I J91 I "':.'o~:":.:i.f.P.'t. ;'~;:'! -!'•' .. ?1E.'il.iC I 0.047 O.JOQ I .J9.46 I -;:;.--s I o.62. Q.i)C. 

1 i:E9 r.1.:::i ?~·-.~~;;n·-:·.<;", ..... ~.:;. 1 o.c::;o o.1z1 1 -;.!.l.i r -"l.J.61 l o.•.S. c.5a 
1 uz ,.~c..;~.::... i-:. ::.J::;;..-·::,j t a.~•.! o.ot...;., t -eJ.Jd 1 -~;.l'.' 1 o.a4 o.;i" 
t l;?.? T~~,,;c; r.~:;·_:~:"'1;~1L'.i I 1.J75 0.1.:=.• I ~iJ.41 I -1-;i .. 47 i 4.J7 0.45 
r z.;,J .;:J..~~.~ri :ir..: -:;;; ':i"'=>!....Y .:::;fL~ I l.iH~ 6 ... ~l J 'l7.7l I ~~.ZJ t.\JJ 6.•5 
I .?$1 P...'i.? , .... r; -.·.1.~T~ PAi:"t:~ I o .. a~J 0.016" I -9'1-~2. I -:.G ... 6.5- 0.;)!J o.~1 
I JJ;: p::i:~;..£!H p~j) 1;-:,;::, I VJ.4..!0 44.64'l I .2.J.JS ' -•.1.t 7.lS 1:.as 
1 .. .:1,42l r:H.~ i.•c ... ::r,;: ... c .:n:..s A~:l f.\tS 1 2s.2:.1 11.-,50 • >;.zz 1 r;a.o5 Jo.11 z9.;·;. 
I 4Jl ~ .. t.~~l .... \'~';:".7:.?.L J:l.S & f;,;~ ::-:J::.s:;;E,; I 0.1~: J.O'Jl I -.!.l.71 t -~~.i'S 0.95 1'.iH 
I ~~,'! OYC:~··c' TAN·d,.~~ L'iio:A.;i.; .U;J '1 .. i;:,.;Ji.LS I iJ.C5.i w .. 017 I 2.l.71 I -!4.~' z.22 c.-.;~ 
1 .SH ,c:,-rc1·::~~ A:;~ ?:• ... -:,.._.;~urrc:..:.L ;:;,~:iJ:-.; 1 a.756 i.l:J~ -117.5.J 1 -~j.J.J a.5~ o.~d 
t 55L £,j..J!:J,ft;..L i.JiLS,r::r.r ...... ~ & FLA:JJJ . ., ,. ... 7~5. ' z.J.JJ 1.5~6 I -Z.J6 I 2l..G8 lJ.l.J t.S.7 
I !5J PHn;-.;;.;~ 'CJo•H:T :c.s o:En SCHS I Q.CH o.ooJ I -JG.6Z I -91.JJ Q.Q. Q.Jl 
I ~-:~ Ctf~!CAl. !"".C.iE:ft;,;:...S 6 p~:;:;~uc1s N.t.S. I Q.064 O.OJl I -9'3.:i6 I -99.i7 a.JS :i.~o 
I 611 Ll~T!-:£.~ I o.c;? o.t?S4 I 74.J-" I ~2 .. .JJ 0.17 0.7S 
I ~12 ., .. ~il'fA·.:71,.•;t:s :f l£.Aa~i:R CN !H:=.c.-...ii!f:.:tLS I J.J.J4 Q.025 I -;2.2~ I -67.el 0.5l O.J7 
I 1;2') A~;ICL(S c;; ?.•JDEiL~ ~.c.s. o.il!& IJ.iJlS I -~:J.Z9 I -99 • .iZ. o.oz J.Jl 
I t:.J2 •OJ~ ~,.,,1;ic !Cfl•~C:S u.c.:;... 0.190 Q.119 I -5i< . .:.2 1· -41..:J a.ct• il-4~ 
I €:.\2. A~:h:LL:i ~;· r''.J!..P .... :..r::.:t :i; PAPC::li3~A~:> Q.J\JO il.OVJ l -.;-1' •. h. I -~'l').jJ O.JQ o.GJ 
I 6~Z corr:~ rA 0 .:·rc3,vJ1,iL.•: 0.5.2.6 J.OZ5 1 -1:.;.1 1 -1 ... u a .. 01 o.o• 
I 6!,J tE..xTn.E f .. o~:::s •• :.~·' CT¥.~~ !:1.\'t =~tf.:;N' J.1s.. O.JL'l I -~9.12 t -~-:t • ..Sl J.JJ i).Jl 
t 6!>4 ru1.1..E:.,(.,..C£.,:'"31'1:f;I:O::fit,·HOEJMS c:.r:. O.J 1JJ O.JJ4 I -);..:iJ I -v9.05 o.OiCI O.l.l 
J 6~5 SPt:Cl~L 1Ell1Li: r·~~!CS' HL. PROOLCTS OolH 0.016 I -cl1.l' I -9!.lJ o.z7 o.o• 

t56 OOE-~'P AnT:c~tS.CHIULY Of Ti:Xfil..i:S O.OCl 0.0.1 I -SJ.B -91.JJ I o.oo I O.H 
,~, rL·JJR CiJ~Er.b~,TAPt:!iTrtl:'.S Et.:. 0.149 o.1lf5J I -4.12 -Z.J.5' ·I a.•l I 0.4.J 
61112 COirt~n 0.0~' Q.OJJ I -~1'.J~ -;J.<;') I a.Jl I o.JO 
Ml fl'I 11.z:.9 7.109 I ;;.tJ ;~.Jl I •7.~I 1· 4J.9J 
6JQ ~A"UrAC7U~£ or ~nHS N.[.S. l.ll5 o.oll I -GZ.73 -95.o..: I 1.;:1 I ~.od 
7;,~ SHIPS A1iO 51ATS Q .. 017 0.0115 I -~,,..~,? -~-j.47 I 0.,)L I O.Jl 
t•I nOTHJNG ElCU'T FUR Cl.OTHlN<; 0.001 ~.565 I -99.~0 -z9.b0 I o.oo I 0-" 
~51 r~J!.!.A' O.OH O.JH I -6'.ll -97.ld 1 0.05 I o.H 
en ?Rl•iD ~I.TT~~ 0.011 l,6J6 I --~.d4 36.78 I 0.01 I Z.31 
e:n JL.•f'.i..Ll'.'Fi:f,C~L.0 .iNO SfLV~A w~ri.S O.litl o.oiJ .. I -41.51 -aa.iJ6 I 0.49 I 0.01 

1 a99 1 "~•urA~ru•EO •1r;c1.::s,,..::.s. o.ooi 1 o.zo~ 1 -91.n 1 -1~.~1 1 o.oo 1 o.•9 
·--------------------------------------------------------------------- t 

Soc.rce: illi::JO Changing ?:?;tterns of 'I':-aC.e in ·,:orld :ndustry, An =x:,pi:-ical Study en 
Re•realed Comparat i •re Ad'la.nta.se, l'.182. 

~ SI~C 061 only. 



Import~ 

lndonesitl: 1mport~ anc1 P.r1:nP£: ic Prm1nction of Manufnctured Goods by End U~w 12(,7-1980 
{Billion Hur-' llhs, Cu!":-ent ?ric~::> tt.n'l -o,~rc~r~t~q_:e ~h11.r1~s) 

1967 1'"171 1975 
Pro~-.- -~Tn1p0i:ts -· 

Prod.• I111ports Pi·od. Imports 
1950 

Prod. 

llill. (%) Dill. (J} Rill. (%) Bill. ( %) Rill. ( 7>) B5.ll. (%f Bill. (%) Bil 1. ---ri> 
np. Rµ. 

Main!y 
Consuin7r 
Goods~ 

13.72 (9.6) 

'.fo.inlj" 
Tnt<-!'rtcd. 
Goods('_/ 

87 .42 ( 61. 2) 

~la i11ly 
Cuni1;al 41.60 (29.2) 
Go~ds~./~/ 

'rot al 
~lunu!'ac- 142.7li (100.0) 
tlU'~d 

Guods 

Source: llN1DC Data Be.se. 

• Not AvRiluble. 
~ Exchange rllt.es used: 1967 

1971 
1975 

b/ TSIC 3110, 3130, 
-;; rnIC 3230, 3310, 
tl/ ISIC 3310, 1820, 

lC)Pj 
31110, 3210, 
3410, 3')10, 
11130, 3ei.o, 

Rp. Hp. R;i. Rp. r. ['. Hp. 

37,87 (9.6) 311.17 (81.7) 215,74 (11,5) 1,055,80 (70.6) 831.eo (1b.2) 3,422.50 

190.82 (li8.4) 47,90 (12.6) 91ll.oo (li9.1) 262.50 (17.6) 2,745,35 (46.9) i,990.90 

165.0t (h2.o) 21.60 (5.7) 735.76 (39.h) 177.00 (11.A) 2,277,50 (38,9) 1,159.40 

394.50 (100.0) 330.67 (100.0) 1,869.50 (100.0) 1,495.30 (100.0) 5,8li5,65 (100.0) 6,572.80 

235.00 
378.00 
lil5.'JO 
626,75 
3220, 1240, 3320, 3420, 3610, 3900. 
3520, 3530, 3540, 3550, 3560, 3620, 3690, 3710, 3720. 
11l50. 

£/ Inel uJes al:>o some r.O"lSU!l1~r durub les. 

( 52 .1) 

( 30. -~ ) 

(l'T.(~ 

(100.c\ 

2;• 
:.:; 
ID 
x 
•-] 

f;~ ·-· p 

~ 

(, 

r_, 



I tHlull[ S l A 
ORlCIH Of IMPOHTS Of MANUFACTURES UY BRANCHES; 1980 ~/ 

-----------~-------------------~------~~~---~---~~-~-----------~--~:----------~~-~---~---~-~-----~---~-------------------------------

SITC GESCRIPTIOH Of TRADE GOODS 

WORLU 
TOTAL 

(1000 US\) 

DEVELOPING 
• COUNTIUES 

IPERCEIHl 

UEVELOPE"O MARKET ECONOt-llES 
TOTAL USA ff ( JAPAM 

CPERCENTl (PERCENT> CPERCfNTI IPEHCFNTI 

CflHRM.L Y 
PLMlNFO 

f)F"VEtOPfO 
COIHHRIES 
CPEWCftlTI 

-------------------------------~----------~~~-----~~--~-~------------------~~------~--~~-----------------------~-----------------
01 
02 
OJ2 
oi.~2 
O'ot. 
041 
O'tU 
c:,~ 

OS) 
OS5 
l.l5 
U7l J 
u7~2 
07~J 

u?.J 
0 l<o 
Otl l 
0'} 

l l 
l .!2 
2~19 

2H 
;•i.1 
1:5 l 
2626 
2tl28 
<'629 
?td 
2!..t, 
cf), 
J]2 

'
Hl 
_.21 
•dl 

lilAT MW ~lf.l\T pRf.PARATIOtlS S5til 
DAIRY PHUOUCTS AND EGGS 00000 
FlSrl u.r.s. ANO FISH PRlPARATlONS - -- - ·-- 2815 
lllL(,uLAlEU OH POLISHf.O NOT OTHERWISE WORKED 690424 
.. t:.\L Mill FLUUR Uf WHEAT OR Of r1[5Lltl 5714 
MEAL AliO FLOUH OF CERt.:ALS,EXCEPT AUOVE._ _ _. ________ 52 
CE•<Et.LS PR!::PAl<AT. &. STM~C1t Of FflUITS &. VEGETAH. 6644 
DHIEO fHUJ T 1549 
fl<l.JlTrP.ULSEHV[D ANO FRUIT PHEPAi!f,TJOtlS ----·- __ 4793 
VftiEJAULlS•~OOTS L TUHERS,PRESERVED OR PREPARED . 15063 
SlJGAR1 ~UGAR PHEP AflA 1 I OMS ANL> llOllEY l (>3368 
C'IFffC Ll\THACTS•fSSEMCEStCOMC[NTRATES 6. SIHII./\~ __ -···· 198 
CllCO,\ i-'ullO[R,Utl~WEflf:lEO 1661 
CllC~~ UuTTE~ A~~ COCOA PASTE ? 
CtlOCOL.\ TE AllO HEL.11 TEO FOOD PREPARATIONS 508 
TE.; ;,Ill) ;1ATE .. - . - --·------- -- 162 

FL[l>ING-STUff FOR AhlHALS 38313 
NISC(LL>\il[UUS FOOD PR[PARAJlOtlS . -··· . . . .. . . _____ . 0\74. 
~[~[~AGES 10145 
TG~~cco MANUFACTURES 5297 
FL\!UR Al<ll MLAI. Of OIL SEElJSorlllTS;KEIWEl.S .. _ 219 
c•<uu;.: '<ullflt:·~·S'l'IHH. L RECLAIME(J([XCL.SITC 2311) 19558 
IHlU(J. ~tlA?EU on s IttPL '( WIOHKEO 22 
PULP A~U WASTE PAPE~ .62766 
WOllL SrlUOO'f 6 
t.illUL TIJPS 1311 
WAS{[ Uf WOOL ;.tiO OliiER ANIMAL llAIR N.£..S, ..... _ 2 
corJ,)ti l90A86 
Sf.~T11t.:TlC t.110 1H:Gt::NERAT[lJ(AflTIF"ICIALl FIBHES 952':i2 
ltf..'jff ,1;\T(K!ALS me~ T(XT IL[ fALlldC5 ( IiH.;t,...flf\GS)_ 23111 
r'f TtlilL[u;-1 r'HOUIJCTS 692224 
r.:l\M.;L MW \lt<>flA<JLE OILS A:lO FATS 8fl4f 
M1IMAL OILS AtJJ fATS 74 
fllt£D VEGEfAIJLE OJLS,SOFTClllCL.SITC 4221 
Ml!r4AL Afll) ll[tiLlAtJLE OIL'> AtlO FATS Pf!OCfSSEO 

!l ! 
72• 

40.70 51.oJ 16.19 
0.93 97.46 3.50 

·-· 15.2'> ___ 84.69 .6.18 
62.0] 25.64 12.27 

0.12 99.R!l 99.85 
···--· 54.83 ____ 4s.11 _____ 15.15 

19.69 80.09 5.54 
85.70 14.26 7.74 
30.51 .H.48 _____ 37.10 
47.57 4.47 2.so 
ao.14 4.!l4 o.1s 

8.97 . - - 91.03 -· ._ 58.63 
61.64 Jd.16 o.~H 

4.tts 95.12 22.64 
··-- 16.J4 ____ H3o2J . __ 24 0 110 

82.06 17.94 9.31 
93.12 6.7R 4.6S 
19, 71 ____ 79.96 26.l:lS 
31.67 6tt.o7 7.os 

0.90 99.10 21.03 
16, 11 . ___ 33.•H· o.92 

1.46 92.24 11.51 
99.71 0.29 0,29 

-- ll • 0?. . - 6 3. 0 ti l 9. 0 4 
o.oo 100.00 o.oo 
o.oo 100.00 o.oo 

__ 100.00 ____ o.oo._____ o.oo 
17.22 73.95 69,~'j 

l2.4R 75.37 10.52 
13.49 0<..97 45.31 
9~.30 7.J~ J.88 
IJ.83 84.7b 4 0 41 

fll.61 12.45 
. • itO 28.44 

0.11 

4. ?.7 
16.10 
o.36 
o.oo 
o.oo 

25. 4 7 -
9.H7 
0.01 
3.50 
0 .'>l 
1.24 
4.66 

:n .•1t> 
2.40 

43,10 
5,46 
o.74 

31.n 
54.flO 
74 .4 7 
32,41. 

6.<)0 
0. 00 
l • ] 6 

65.:,5 
0. () () 
o.oo 
0.54 
'• .66 

lJ.r,s 
l • l () 

] (J • :)') 

12.65 
23,)9 
30.94 

l,O<) 
0.3A 

S'l.14 
11.27 
o.on 
o.oo 
0.9R 
o.oo 
2.25 
0 • .,,, 
3.15 

27.59 
o.on 

34.36 
3.?.A 
2.45 
l,OA 
5,9?. 
l,40 
l.70 
o.5o 

73. 74 
0. '10 
J •fl I 
0. QI) 

o.oo 
o.oo 
o. I?. 

Sll .li6 
lq.57 

I • 'l fl 
32. Hf' 

1.36 
2.59 

19.66 

0,04 
I • I'> I 
o.oo 
o.on 
o. n '1 
o.on 
0.01 
o.no 
O,OA 
a.on 
0.01 
o.oo 
o.oo 
o.oo 
0.43 
o.oo 
o.oo 
o.os 
0. l '• 
o.no 
n, oo 
(). ?" 
o.oo 
0.01 
11. n n 
I). 00 
o.no 
ll, n 4 
(I. r. f, 
0, I 'I 
0. (• \l 
tJ. 1: u 
o. r, o 
II• Oll 
0. 0 ,) 

ff 
t::1 
Cl> 
>< 
t-3 

~ 
f-' 
{]) 

rv 
VJ 

., 
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-,, 
J 

,. 
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I, 

>- .:::> •../'1-
-1 =. !.J,.; :.u t
~u.Jo..-z 
czc :::u..: 
:r.z~~u 
~<UJZ:t 
Z.J>:'.:.J 
:..J:l.L..i::; 1 
u c.u-

J1 
•...: -L 
0 ~ 
'ZU'.l.J 
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l'WO:l[SIA _ 

SHAMES OF EXPQRTS AND IHPon1s CLASSIFJEO ACCOROING TO LEVEL OF PHOCESSING 1970 ANO 1980 ____ _ 
ANU TRENO GROWTtl RATCS 1970-1975 AND 1975-1980 

~-------------------------------------------------------------------------------------------------------------------------------

CU~SSES 

E X P 0 R T S IMPORTS 

---T----------------------------------- ---------------------------------------CLASS SllA~E OF TOTAL CLASS GROWTH RATE CLASS SHhME OF TOTAL CLASS A~OWTH RATE 

--~--T--------------~- -----------------(PERCENTAGE)· IPERCENT~GEI 
1970 1980 . 1970-1975 1975-1980 

CPF:RCENT A'if I 
1970 19BO 

( PERCt:"lT ACl[ l 
1970-197~ lQJ~-lQAO 

--------------·-----------------------------------------------------------------------------------------------------------------A : ~JOi~-PHOCESSEO C>uOOS FOH. fUIHtlER PIWCE:SSING e~.51t 72.13 56. 74 19.0l o.oo 13.IH 66.57 45.?I 

--------------------------------------------------------------------------------------------------------------------------------n ; PkU~ESSEO G~UDS fOR FURTHLR PROC[SSIM~ 6.59 

C : •10~1-PHOCt:SS£U t>OODS FOR FJllAL USE 3-18 

0 : P~UCESSlU GOODS fOR FINAL USE -4~65 

SJM Of CLASS£S: A•d+C•D .IN 1000 Cllf{H[tlT USS 

5.32 ___ 45.66 lo\.2M 

15.04 

7.S2 

121.Q 
105473Q 

36.62 liJ.39 

74.51 27.30 

l2!i~ 
2l90tlU90 

o. 00 - 16.0R 

o.oo O.A2 

o.oo 69 0 2R 

l2U 
0 

40.37 ~4.48 

11.1~ 5.~7 

49.lll 10.,r,q 

12~'ll 
101l343Q4 

--------------------------------------------------------------------------------------------------------------------------------To.HAL Trlt.OE ~ITC 0-c.1 lrJ looo CURREMT USS 1055090 2l<J08R90 I} l0~143'J4 

---------------------------------------------------~----------------------------------------------------------------------------

SQU"C(: UMJDO DATA UASEllNFOHMATION SUPPLIED BY Tl~ UNITED NATIONS STATl~TICAL OFFICEtWITH ESTIMATES OY THE UNJOO SECHEThRfAT. 

_ NOlE:CALCULATIONS ARE DASED Q~ CURRENT US UOL~AR PRICES. 
SU~ Of CLASSES ANO TOTAL TRADE FIGURES SHOULO UE IDENTICAL.DISCREPANCIES OR ZERO VALUES ARE DlJE TO LACK 
Of COUNrRvs•• TRADE REPORTING IN GENERAL;OUT ESPECIALL¥ AT THE J-,4- ANO 5-0IGIT SITC LEVEL. 
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Annex Table 28 

Employment and GDP at constant market prices, by sector, 1971 and 1980. 

Employment GDP at constant 1973 
(I 000) market prices 

(Rp. billion) 

Sector 1971 1980 • 1971 1980 

Agriculture, forestry 
fishery 24,963 28,834 2,441 3,425 

Mining and quarrying 91 387 551 1, 035 

Manufacturing 2,950 4 ,680 490 1,705 

Electricity, gas, 
water 38 66 25 78 

Construction 741 1,657 171 639 

Trade, banking, insurance 4,230 6, 981 988 2,060 

Transport, storage, 
communication 919 1,468 210 609 

Other services 3,940 7' 166 669 1,619 

Unclassified 313 

All Sectors 39,474 51,553 5,545 11,169 

Note: Totals do not add due to rounding. 
The 1971 employment data are based on the C series of the 1971 
population census. These estimates are considered best comparable with 
the results of the 1980 population census. The final results of the 1971 
census give lower employment estimates, especially for manufacturing an~ 
would therefore lead to higher growth rates over the period 1971 to 
1980. 

Source: BPS, various publications, 



Annex Table 29 

Sectoral shares in employment and GDP at constant 1973 market prices and compound 
annual rates of increase in sectoral employment, gross value added at constant 
1973 market prices and labour productivity; 1971-1980 

Sectoral Shares (%) Compound annual 
increase over 
1971-1980 (%) 

Employment GDP at constant 
1213 market ~rices 

Sector 1971 1980 1971 1980 Emp~- Labour Real 
men pr~d~c;z; prod~ 

tivit tion 

Agriculture, forestry 
fishery 65.9 56.3 44.0 30.7 1.6 2.2 3.8 

Mining and quarrying 0.2 0.8 9.9 9.3 17 .4 -8.4 7.3 

Manufacturing 7.8 9. 1 8.8 15.3 5.3 9.1 14.9 

Electricity, gas, 
water 0.1 0.1 0.5 0.7 6.3 6.7 13.S 

Construction 2.0 3.2 3 .1 5.7 9.4 5.9 15.8 

Trade, banking, 
insurance 11.2 13.6 17.8 18.4 5.7 2.6 8.5 

Transport, storage, 
communication 2.4 2.9 3.8 5.4 5.3 6.9 12.6 

Other services 10.4 14.0 12 .1 14. 5 6.9 3.2 10. 3 

All sectors 100 .o 100.0 100.0 100.0 3.0 4.9 8. l 

Sgur~: BPS, various publications. 

l/ In the calculation of the growth rates the ,:ategory unclassified for 1971 was 
distributed proportionally among the different sectors • 

..1/ At constant 1973 market prices. 



Manufactured e.~ports in major East Asian Countries 
(US $million -.and percentage shares) 

Korea rhillipines Thailand Malaysia Indonesia 

SlTC Conunodity 196 7 1975 1967 1975 1%7 T975 1967--1975 1967 1975 

Total manufactured goods'!:/ 
A. US $ i.Ellion 

221.0 4,255.9 , _; .9 3 71.0 50.9 582.6 100.0 933.4 16.6 135.0 

0 Manufactured food 4.2 102.7 14.6 80.7 28. 1 68.4 23.l 58.9 .i:.J.. h.6 
Fish airtight containers 2-:6 37.6 0:0 0.9 o.o l.O o:s TD.3 0.0 
Meal and- flour of wheat - 0.0 - - 0.6 o. l ).3 o.o - 0.3 
Heal and flour of cereals 0.0 0.0 - 0.0 11. 5 9.3 o.o o.o - 0 .1 
Cereals preparation 0.3 4.4 0.0 0.9 0.6. l. 7 0.9 5.2 - 0.6 
Dried fruit o.o o. 1 - 30.4 o.o 2.9 0.0 0.1 0.1 0.0 
Fruit, preserved and prepared o.o l.6 13.2 45 .1 0.3 18,2 14. 5 24.8 o.o 0.8 
Vt'gctable, roots, tubers 1. 2 27.9 0.0 0.5 21.8 23.6 ,. 1. 7 6. 1 1.2 0.1 '° u.. 
Cocod butter and paste - - 1.0 - - - - 0.5 - 1.0 
Miscellaneous food production 0.0 2~.4 0.2 1.1 0.2 2.5 1.4 10.3 0.3 l. l 

1 Manufactured beverages/tobacco 0.4 1. 3 2.5 2. 1 0 .1 0.5 3.2 11.0 0 .1 13.5 

Alcoholic beveragea 0.4 1. 1 2. 1 1. 3 0.1 0.4 2.9 3.9 o. l 0.2 
Tobacco manufactured 0.0 0.2 0.5 0.7 o.o 0. l 0.3 6.8 0.1 13.4 

5' 
2 Manufactured crude materials 2.9 25.1 6.4 29.4 6.9 27.4 23. l 184. 0 0. 7 31. 5 

~I 
It• 

----w;od shaped/simply worked 2. 7 -lLl 6.4 27.2 6.9' -27. 2 23. l HlJ .6 !'))- ~5 
;..~ 

Plup/waste paper o.o 2.0 0.0 0.2 •1 - - - - - - "' Cf 
t-' 

4 Manuf ac t•!.I£Ufil11ial and ve~etahle fll 

(oils and fats) 0.1 0.6 o.o 1.0 0.0 0.1 0. 1 15.1 0.2 o.o w 
0 

Aninial/vegetable oil/fats 0.1 o.c. o.o 1.0 o.o D.l o. l T5.T o~ 0.0 

5 Chemicals 
2 • '' 74 .f, 4.6 21.2 0.8 12.0 13.l 33. l 1.9 24. j -----
0.3 31.5- 1.3 5:3 O. l 1.5 1.0 -z-:=;-Organic chemicals - l. 1 

Inorganic chemicals 0.1 9.6 l.4 0.9 o.o 0.5 0.3 2.8 - 0.7 
Dyeing and colour materials 0.1 2.6 0.2 l.O o.o 0.4 2.6 1.0 0. 1 o. l 
~ledica l /pharmaceutic al s o. 1 9.7 1.0 2.2 0 ·'· 4.9 2.0 7.2 0.0 12.4 
Plastic materials o.o 8.8 - 4.4 - 3. l 0. l 4.5 - o.o 
Otlwr chemical<J o.o 12.4 o. 1 7.3 0.2 l.6 6.8 13.U l. 7 9.7 



Korea Philippines Thailand Malaysia Indonesia 

SITC Conunodity B67 1975 1967 1975 1967 1975 1967 1975 196 7---r§7 5 

- - (US $ Mill. ) 

6 Hunufactured goods 99.6 1,471.1 41.2 119 .8 12.5 195.6 23.4 171. 9 l. 2 8. l -- 0-:0 Q.2 -r-:4 0.0 Cf:T ~ ()"JJ--Leather - 0.7 -
Rubber manufactured 2.0 90.9 0.4 0.7 0.1 3.0 4.7 18. l - 0.2 
l{ood and cork manufactures 36.6 227.5 35.9 59.8 0.8 22.7 4.2 85.6 0. 1 1. 1 
F!l.rer o.nd manuf~ctures 1.8 36.8 0.1 0.1 o.o 4.2 1.0 3,5 o.o O.] 
Textile, yo.rn and threads 3. 1 205.0 0.1 4.3 o. l 9.6 o.6 ".3 - o.o 
Cotton fabrics 12.6 50.5 0.2 l. 7 0.3 l7 .1 3. l 20.0 0.5 0.4 
Textile fabrics (no cotton) 19.5 271. 7 0.2 0.6 2.2 27.2 o.o 4.0 o. 1 0. l 
Building materials 0.4 73.l 0.0 27.2 0.8 25.9 4 .1 J.3 - o.o 
Glass/glassware 0.5 7.9 0.2 1.9 0.2 1.0 0.1 2.7 
Pearls, ~emi-precious o.o 1.6 - - 4.5 38.7 - 0.2 o.o 0.3 
Iron and steel ingots 0.2 34.6 - 0.2 - - o.o o. 1 
Iron and steel bars 0.2 46.S - o.o 0.0 0.1 o.o 0.9 - (J. l ·0 

-0 
Iron and steel plates l.O 74 .3 0.0 o.o 0.1 o.a 1.2 l.O - o.o 
Iron and steel tubes 0.2 59.5 - 0.7 0.3 4.1 0.8 2.8 - 0.2 
Tools 0.5 6.3 - 0.2 0.0 1.2 0.1 0.7 - 1.8 
Other manufactured goods 20.4 260.4 4 .1 19.9 2.8 35.3 2.7 IS. .O 0.4 3.0 

7 l'L-lchin.:ry and tran~rt equipment 14. 2 700.7 0.7 12 .8 0.5 28. 5 3.9 233.8 10.4 3 2. l 
-2.4 -o·.o 0.0 -(LJ 0.0 6-:7 -- ~ Power generating machinery 1.0 - - 8.0 p 

Office machines o.o 44. l - o.o - 0.4 0,0 31.9 - 0.3 
p 
Q 

Electrical machinery 7.4 440.9 o.o 5.3 0.4 23.3 2.3 126.6 - 12.9 ~: 

RL>ad motor Vt!hiclee 0.9 3.4 0.0 1.6 0.1 l.O 0. 1 12.8 0.2 .--: - µ> 

Aircraft 0.5 11 •• 3 o.o o.o 0.0 10. l 3.0 rr - - - I-' 

Ships and boats 1. 3 137 .8 0.6 l. 2 o.o o.o 0.0 3.2 l. l 
<'!> -

Other machinery and equipment 2.9 36.7 0 .1 4.6 0.1 3.4 i.:; 45.4 10.4 6.5 w 
0 

() 

8 MiscQllaneous manufacturerl articles 97. 2 1 1879.7 2. 7 104 .1 1.9 250.2 10.2 220.6 0.3 20.9 
() 

p 

o:r 10.8 6.6 5-:2 o.o --rr 1.3 -4-:0 -- 0:2 
,, 

Furn ... turc - fJ. 

Clothing and textile fabrics 59.2 1,131.6 0.3 33.1 0.9 53.S 3.2 42.2 - 2 ,1, ,-; 

i'e>ocwear 8. 1 191. 2 0.2 3.0 o.o 0.7 l.S 14.7 0.2 ·~ - c...:... 

Scientific and medical instruments 0.3 23.0 - o.8 o.o 1. 5 0. l 136. 1 - 2.6 
lfat..:hes and clocks 0.1 43.0 - 0.1 - 3 .1 o.o 2.9 - 0.0 
Sound r.:cording and medical instruments o. 1 83.2 o.o 1.4 o.o 0.1 0.5 3.0 - 0.4 
Printed matter 0.5 16.3 0 .1 0.4 o.o 169.0 1.2 2.6 0. l 8.4 
Toys, sporting games 0.8 69.0 \). 0 - 0.1 0.7 0 .1 1.0 - 0. 1 
0Lht:l'S 27. 6 293.5 1.5 58.3 0.8 17.5 1.9 12.5 0.3 6. t, 



SITC 

0 

2 

4 

5 

6 

Commodity 

a/ 
Total manufactured goods-

Manufactured food 
Fit;h air-tigl-;r-containers 
Meal and flour of wheat 
~eal and flour of cereals 
Cereals preparation 
Dried fruit 
Fruit, preserved and prepared 
Vegetables, rooLs, tubers 
Cocoa butter and ?aste 
Miscellaneous food production 

Ma~ufactured beverages/tobacco 
Alcoholic beverages 
Tobacco manufactured 

Manufactured crude m.:iterials 
ifood shaped/ simply worked 
Pulp/waste paper 

Korea 
1967--1975 

100.0 100.0 

1.9 
~i 

0.0 
0.2 
0.0 
0.0 
0.5 

o.o 

0.2 
0.2 
o.o 

1.3 
1.2 

2.4 
O.lJ 
0.0 
o.o 
a. 1 
o.o 
0.0 
0.7 

0.6 

0.0 
0.0 
o.o 

0.6 
0.4 
0.0 

Manuiactured ani1~11 and vegetable (oils and fats) n.o o.o 
o.o Animal/vegetable oils/fats 0.0 

Chemicals 
--organic chemicals 

lnurganic chemicals 
Dyeing + color materials 
Medical /pharm.:1c eu t icals 
Plastic materials 
Other chemicals 

Manufactured goods 
Leather 
Rubber manufactured 
~ood and cork v~nufactures 
Paper and manufactures 
Textile yarns and thread 
Cotto:t fabrics 

1. 1 
0.1 
0.1 
0. l 
o. l 
o.o 
0.0 

45.1 

0.9 
16.6 
0.8 
1.4 
5.7 

1.8 
0.1 
0.2 
0.1 
0.2 
0.2 
0.3 

34.6 
0.0 
2.1 
5.3 
0.9 
4.8 
1. 2 

l·hilippines Thaili:m•~ 

l~-1975 1967 1975 

B. PPrcentaee Shnre 
100.0 100.0 100.0 100.0 

20.C 
- 0.0 

0.0 

18. 2 
0.0 
1.4 
0.3 

3.5 
2--:S 
0.6 

8.3 
8.8 

0.1 
0.1 

6.3 
T.9 
1. 9 
0.3 
1.4 

0.2 

56.6 

0.5 
49.3 

0.2 
o. l 
0.3 

21. 7 
Ti 

o.o 
0.2 
8.2 

12.2 
0.1 

0.3 

0.6 
0.4 
0.2 

7.9 
7.3 
0.5 

0.3 
0.3 

5.7 
1.4 
0.3 
0.3 
0.6 
1. 2 
2.0 

32.3 
ll:O 

0.2 
16. 1 
0.2 
1. 3 
0.5 

55.2 
o:o 

1.2 
8.8 
1.2 
0.0 
o.G 

li~.9 

0.5 

0.3 
0.3 
o.o 

13 .5 
13.5 

0.0 
0.0 

1.6 
0.3 
0.1 
0.0 
0.8 

0.4 

24.6 
0:3 

0.2 
l. 5 
O. l 
0.2 
0.6 

11. 7 
-i-:-i 
o.o 
1.6 
C.3 
0.5 
3.1 
4.0 

0.4 

0.1 
o-:-r 
0.0 

4.7 
4.7 

o.o 
0.0 

2.1 
0.3 
0.1 
O. l 
0.8 
o.s 
0.3 

33.6 
·~4 

0.5 
3.9 
0.7 
1. 7 
2.9 

M11laysia Indonesia 
1967 1975 1%7-1975 

lOG.O 100.0 100.0 100.0 

23. l -o-: 3 
3.3 
o.o 
0.9 
0.0 

[I+. 5 
1. 7 

1.4 

3.2 
2.9 
0.3 

23.1 
23-:l 

o.o 

0. l 
0. l 

13. l 
-~6 

0.3 
2.6 
2.0 
0.1 
6.8 

23.4 
0.0 

!+. 7 

'•. 2 
1.0 
0.6 
3. l 

6.3 
l.T 
0.0 
0.0 
0.6 
0.0 
2.7 
0.7 
0.1 
l. 1 

1.2 
-0:4 
0.7 

19.7 
F.T 

o.o 

1.6 
~6 

3.5 
0.3 
0.3 
0. l 
0.8 
o.:. 
1.4 

18.4 
0-:0 

1.9 
9.2 
0.4 
0.6 
2. 1 

10.2 
-1:2 

0.5 
o.o 
7.3 

1. 2 

3.4 
0:-0 
0.2 
0.1 
0.4 
0.0 
0.6 
0.1 
0.8 
0.8 

0.9 10.0 
0:4 -o:T 
c.s 9.9 

l+. 3 
~3 

1.2 
T.2 

11. 5 

0.9 
0.2 

10.5 

7.2 
0.3 

0.3 
0.0 

3.3 

23.4 
23.4 

0.0 
o:o 

18.0 
0.8 

0.5 
0.1 
9.2 
o.o 
7.2 

6.0 
0.3 
0. l 
0.8 
0. 3 
o.o 
0.3 

~ 

> :1 
:1 
ID 
>< 
,3 
I" 
c• 
I-' 
(I> 

L,c• 

0 
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SITC 

7 

8 

Commodity 

Textile fabrics (noncotton) 
Building materials 
Glass/glassware 
Pearls, precious (aud semiprecious) stones 
Iron and steel ingots 
Iron and steel bars 
Iron a~d steel plates 
Iron and steel tubes 
Tools 
Other manufactured goods 

Ma_chinery and tr:rnsp0rt equipment 
Power generating machinery 
Office machines 
Electrical machinery 
Road motor vehicles 
Aircraft 
Ships and boats 
Other machinery and equipment 

Misct.:llaneous man..ifactured articles 
Furniture 
Clothing and textile fabrics 
Footwt!ar 
Scientific and medical instruments 
Watches and clocks 
Sound rt!cording and m~dical instruments 
Printed matter 
Toys, spo~ting goods 
Others 

Korea 

1967 1975 

8.8 
0.2 
0.2 
o.o 
o. l 
0. l 
0.4 
0.1 
0.2 
9.3 

6.4 
0,4 
0.0 
3.3 
0.4 
0.2 
o.G 
l. 3 

11!1 .o 
-0~ 

26.8 
3.7 
o. l 
o.o 
0.1 
0.2 
0.4 

12.5 

6.4 
l. 7 
0.2 
0.0 
0.8 
1.1 
1. 7 
1.4 
0.1 
6. l 

16.5 
Q.T 

1.0 
10.4 
0.1 
0.3 
3.2 
0.9 

41~. 2 
0,j 
26.6 
4.5 
0.5 
1.0 
2.0 
0.4 
1.6 
6.9 

Philippines Thailand 

1967 1975 1967 1975 

0.3 
o.o 
0.2 

0.0 

5.7 

1.0 

o.o 
o.o 

0.8 
0.1 

3.7 
Q.9 
0.4 
0.2 

0.0 
0. 1 
0.0 
2. l 

(Pc::-ccntrtge She.re) 
0.1 4.J 4.7 
7. 3 1.6 4. 4 
0.5 0.4 0.2 

8.8 6.6 
0.1 -
o.o 0.0 
o.o 0.3 
0.2 0.6 
0.1 0.0 
5.4 5.4 

3.4 
0.0 
o.o 
1.4 
0.4 
0.0 
0.3 
l.2 

28 .1 
17+ 

8.9 
0.8 
0.2 
0.0 
0.4 
o. l 

15.7 

l. l 
0.0 

0.8 
0.1 

0.0 
0.2 

3.7 
o.1 
1.8 
0.0 
o.o 

0.0 
o.o 
0.2 
1. 5 

o.o 
0.1 
o. 7 
0.2 
6. l 

4.9 
0.0 
0.1 
4.0 
0.2 
0.0 
o.o 
0.6 

Ii 2. ') 
U.5 
9.2 
0. 1 
0.3 
0.5 
0.0 

29.0 
0 .1 
'.'.O 

Malaysia 

1%r-l975 

0.0 
4. l 
0.1 

o.o 
0.0 
1. 2 
0.8 
0.1 
2.7 

3.9 
0.0 
o.o 
2.3 
0.1 
o.o 
o.o 
1.3 

10.1 
1.3 
3.2 
1.8 
o. l 
0.0 
0.5 
1.2 
0.1 
1.9 

0.4 
0.3 
0.3 
o.o 
0.0 
0.1 
0.1 
0.3 
o. l 
2.0 

25.6 
o. 7 
3.4 

13.6 
1.4 
l. l 
O.J 
4.9 

23.6 
0.4 
4.~ 

1.6 
14.G 
0.3 
O.J 
0.3 
0.1 
l. 3 

Indonesia 

1967 1975 

0.6 

0. l 

2.6 

62.8 

62.8 

1.9 

0.3 

1.6 

0.1 
o.o 

0,3 

0.1 
o.o 
0.2 
1. 3 
2.2 

23.8 
5.9 

0 ) 
9.6 
0.2 
2.3 
0.8 
4.8 

15.5 
-!CT 

1.8 
0.2 
2.0 
o.o 
0.3 
6.2 
0.1 
l1- 7 

~ 
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~--------------------------------------------------------------------------------------~ 

~ SITC calegories, i.e., eKcluding mineral and agro-processing industries. 

Notes: (1) Major commodity groups as one-digit SITC level are underlined and should add up to 100% except for ~ounding off. 
Within a commodity group, only those commodities with a share of 17. or more in any year has been i:.sted. 

(2) Entries of 0.0 show either a zero or negligible value. 
Source: World B<!nk, _!'_l_iilipp_~_!l_~·s Indust:ial Ile\'t!h~pml!nt S_trategy and Policies, Washington 1980. 

~ 
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Manufactured exports by type of industry and country sample, 1975 

(millions dollars and percentageil) 

Exports of 74 Comparative sample Comparative sample 
devloptng countries of developing of developed 

lndu:'ltry SITC (including oil countries) NI Cs countries countries 

A. Resource-based industries 

Petroleum products 332 13. 545.1 (41.0) 2,032.S (24.9) 330. 7 (6. l) 54 2. 8 (12: l) 
Sugar and honey 061 4,040.7 (12.2) 1,604.l (19.7) 1,677.9 (12.6) so. s (1.1) 
Other fixed vegetable oils 422 1,420. l (4. 3) 215.7 (2.6) 34 7. 9 (6. 5) 23.0 (0.5) 
Copper 682 1,246.8 (3.8) 39.6 (O.S) 1.9 (0.0) 18 2. 3 ( 4. 1) 
Animal f ceding stuff 081 1,099.4 (3.3) 718.9 (B.8) 192.4 (3.6) 46.8 (1.0) 
Tea and mate 074 783.1 (2.4) 34.2 (0.4) 567.2 (10.S) b 
Tin 687 753.3 (2.3) 28.2 (0.3) 112.2 (2. l) 10.8 (0.2) 
Rice, glazed or polished 0422 693.2 (2.1) 6.8 (0.1) 31.8 (0.6) 20.5 (0.5) 

G 
Wood, shaped 243 620.S (1.9) 169.1 (2.1) 113.0 (2.1) 143.7 (3.2) ,,) 

Fixed vegetable oils, soft 421 516.7 (l.6) 240.l (2.9) 87.9 (1.6) 156.5 (3.5) 
Veneer, plywood 631 497.6 (1.5) 331.2 (4.1) 63.0 (1.2) 62.6 (l.4} 
Fruit, preserved, prepared 053 373.9 (l.l) 182.2 (2.2) 106.6 (2.0) 241.l (S.t1) 
Fe1·tilizers 561 351.6 (l.l) 30.9 (0.4) 54.3 (1.0) 133.0 (Ii.I) 
Mineral tar etc. 521 335.2 (1.0) 21.6 (0.3) lb. l (0.3) 2.2 (0.0) 
Cocoa powder (unsweetened), "" ::i 

butter and paste 0722/3 317. 0 ( 1. O) 13.5 (0.2} 107.5 (2.0) 20.8 (0.5) ::i 
11> 

Inorganic chemicals 513 287. 5 (0.9) 103.l (l.3) 58. 7 ( 1. l) 178.6 (4.0) x 
Silver, plantinum etc 681 285.0 (0.9) 6.0 (0.1) 273.0 (5.1) 40.8 (0.9) 1-) 

µ 
Organic chemicals 512 256.4 (0.8) 176.8 (2. 2) 30.6 (0.6) 213.Y (4.8) a' 

f-' 
Neat, tinned, n.e.s. 013 255.6 (0.8) 198.3 (2.4) 0.6 (0.0) 58 .6 ( 1. 3) Ill 

Aluminium 684 200.7 (0.6) 18.2 (0.2) 45. 2 (0.8) 225.3 (5.0) ,,., 
f-' 

Total resource-based industries 33, 055:9 ( 100. 0) ~7:-i-(100.0) 5,389.9 (100.0) 4,468~100.0) 

B. Non-resource-based industries 

Clothing 841 4.255.4 (20.6) 3,428.8 (24.2) 435.2 (12.3) 784. 5 ( 7. 7) 
Electrical machinery 729 1.003.0 (4.9) 900.9 (6.4) 40.4 (1.1) 199.0 (1.9) 
Cotton fabrics 652 943.9 (4.6) 437.0 (3.1) 289.7 (8.2) 99.2 (l.O) 
Textile yarn 651 89Y.9 (4.4) 507.9 (3.6) 232.7 (6.6) 352.9 (3.4) 
Road motor vehicles 732 855.9 (4.1) 545.6 (3.9) 85.l (2.4) 618.t, (6.0) 
Woven textiles, non-cotton 653 763.8 (3. 7) 433.3 (3.1) 223.l (6.3) 201.2 (2.0) 
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- industry SITC 

Telecommunications equipment 724 
Footwear 851 
Machines, n.es., non-electrical719 
Toys, sporting goods 894 
Textile goods, n.e.s. 656 
Office machines 714 
Leather 611 
Other manufactured goods 899 
Floor covering, tapestry 657 
Instruments, apparatus 861 
Cement etc. 661 
Ships, boats 735 
Medicinal products 541 
Power-generating machines, 

non-electric 711 
Printed matter 892 
Electric power machines 722 
Articles of plastics, n.e.s. 893 
Iron and steel tubes anc pipes 678 
Travel goods 831 
Machines for special 

industries 718 
Watches, clocks 864 

Total non-resource based industries 

Exports of 74 
developing countries 
(including oil countries) 

761.2 (3. 7) 
610.1 (3.0) 
505.6 (2.4) 
481.3 (2.3) 
436.9 (2.1) 
429.0 (2.1) 
389.2 (1.9) 
358. 7 (1. 7) 
344. 2 ( l. 7) 
334.2 (1.6) 
330.2 (1.6) 
327.2 (1.6) 
318.6 (1.5) 

305.9 (l.5) 
302.6 (1.5) 
298. 3 (l .4) 
273.0 (1.3) 
272.5 (1.3) 
256. 7 (l.2) 

251.4 (1.2) 
238 .4 ( l. 2) 

NICs 

688.5 (4 .9) 
440.5 (3.1) 
356.4 (2.5) 
426.7 (3.0) 
137.3 (LO) 
382.9 (2.7) 
110.4 (0.8) 
263.7 (1.9) 

37.6 (0.3) 
160.3 (1.1) 
126.5 (0.9) 
296.0 (2.1) 
179.4 (1.3) 

237.5 (1.7) 
155.7 (1.1) 
157.4 (l.l) 
219.6 (l.6) 
184. 2 (l. 3) 
201. l (1.4) 

172.0 (1.2) 
228.2 (1.6) 

20,677.9 (100.0) 14, 161.0 (100.0) 

Su~rce: Data supplied by the United Nations Statistical Office 

Comparative sample 
of developing 
countries 

16.1 (0.5) 
76.1 (2.1) 
60.4 (1. 7) 
18.6 (0.5) 

192.5 (5.4) 
8.7 (0.2) 

198.8 (5.6) 
57.8 (1.6) 
79.2 (2.2) 
10.7 (0.3) 

103.0 (2.9) 
ll.6 (0.3) 
50. 5 ( 1. 4) 

40.5 (l.l) 
30.8 (0.9) 
29.9 (0.8) 
17.7 (0.5) 
45.6 (l.3) 
34.7 (1.0) 

19.4 (0.5) 
3.8 (0.1) 

3,551.5 (100.0) 

!!} Value of exports in million dollars and the industry's share in the group's total exports of resource-based 
non-resource-based industries (B). 

!d Value less than $1,000,000 
g Totals include other industries 

Source: UNIDO, World industry in 1980, New York, 1981. 

Comparative sample 
of developed 
countries 

·-----

217.8 (2.1) 
698. 7 (6.8) 
449.9 (4.4) 
94.0 (0.9) 

152.0 (1.5) 
90.6 (0.9) 
80.0 (0.8) 
47.9 (0.5) 
63.1 (0.6) 
54.0 (0.5) 

260.8 (2.5) 
7 58. 1 ( 7. 4) 
145.2 (1.4) 

r_, ,_, 
125.l (1.2) 
205.0 (2.0) 
220.7 (2.2) 
45.0 (0.4) 

216.2 (2.1) ;1 ~ 
36.2 (0.4) : I 

~1 
([! 

x 
83.8 (0.8) I I 

24.9 (0.2) tJ 
CJ' 
I, 
<l• 

10, 254.S(lOO.O) '•) 
I, 

------·n 
() 

:1 

" industries (A) or !;· ,: 
([! 
H, 
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Annex Table 32 

Wages per worker and labour productivity for selected industries in 1974 ( in US $) 

Sec tor 

Clothing 
Textiles 
Wood 
Furniture 
Leather 
Metal products 

Total industry 

Sources: Malaysia: 

Philippines: 

Indonesia: 

Malaysia (1973) Philippines (1974) Indonesia (1974) 

Wage/ Value Wage/ Value Wage/ Value 
worker added/ worker added/ worker added/ 

worker worker worker 

455 1,137 309 609 190 388 
647 1,924 530 2 ,:JlO 242 824 
938 3,152 530 1,673 288 845 
843 1,719 456 961 254 457 
513 1,678 412 1,156 240 860 

1,409 2,538 677 2,316 326 857 

896 3,561 692 4,329 280 1,245 

Ctnsus of Manufacturing Industries, 1973 (coverage all 
manufacturing enterprises.) 

Census of Manufacturing Industries, 1974 (coverage 
enterprises with 5 or more employees). 

Census of Manutacturing Industries, 1974/75 (data in 
table cover small-, medium- and large-scale enterprises). 



Analysis of ~har.gc.ii in irupurto uf Labour inctn1:dvt! lJfOdul:lb in whid1 dt:veloplng Lountr.itll& market ghart!e madt: th~ir ldri'.dtlt inLr~aa:;cs ov~r the iutcrva1 l'Jb5 
to 1975 (values in $ million) 

SITC 

(89940) 
(8:.130) 
;_!!9910) 
(89920) 
(811CO) 
(84200) 
(6) 110) 
( 71420) 
( 72420) 
(lli.110) 
(63120} 
(3~00) 

(655)0) 
(i;.:.1:.0) 
(63200) 
(3'1990) 
(<li. l~O) 
(:::4150) 
(89720) 
(u1200> 
(86410) 
(86140) 
(69600) 
(72930) 
(65100) 
(65350) 
(69700) 
(~4300) 

(63180) 
(8'1110) 
(73310) 
(61100) 
(8~100) 

(61::00) 
(C)71C) 
(66130) 
(65360) 
(64400) 
(89100) 
(41110) 
(65&.:0) 
(89400) 
(86420) 
(71 730) 
(65)00) 
(7 !4%) 
J:OfAL 

Description 

UaJ>rellali 
Lt1a ther clothing 
Ca1·veJ mauufactur..:s 
Basketwork and b1·ooa11 
Travel r.ooda 
Fur clothing 
\'~nner sheets 
Calculating machines 
R<>Jio re~lliveni 

Clothing not knitt<!d 
Plywood 
Cann.,J filih 
Cordai,:" 
Knitted a~CcSSOrit:S 
Wood products, n~s 
Oth~r manufacturt:o, n~~ 
Clothing acc ... so~ieb 
:~eadKt:ar 

Imitation jewelry 
Leather mar-ufactures 
l.ldtch"ii 
Phutoi;raphic camtlrai> 
Cultt:ry 
Tht!rmiuni<. materiali> 
Tex•il" yarn 
Synthetic fab~ici> 

HouSt!hold equipmt!at 
Shavtld wouj 
Simply workt0d wuod 
Tapt0 rccord.,rt> 
Sic)cles and partli 
LLOltho:I: 
Footwear 
Ta"ned fu1: sklnt> 
Gcl.J jew<:lr7 
Building ::>tone 
Otho,r f abrtcs 
Tulle or lact! 
Hu~h:.ai instrumcntta 
Olis of ft.h 
l'iadt!-up textil" fabrics 
svortini< gouds 
Cloe kt> 
S<!wini; machir.ci> 
Speci~l t<!Xtilt! tdbric 
Otta~r ;-..ac!--. inc ti 

1965 imports 

i.J.S.A. 

LDCo; 

l. 3 
9.2 
0.8 
5.0 

18.6 
0.2 

16.6 
0.2 

19.8 
100.5 
56.0 
20.0 
19.0 
6«.2 
9.1 

55.8 
15. 5 
0.9 
5.0 
l. 7 
0.8 
1.1 
l. 5 
9.2 
5.9 
0.6 
4.8 

25.) 
8.b 
o.o 
0.3 

20.4 
10.6 

O, l 
1.1 
0.4 
0.7 
2.~ 

1.9 
0.7 
b.5 

23.& 
0.0 
O. l 
4 • .l 
l. I 

To Lal 

7 .6 
42.9 

2.6 
24. 1 
50.0 
2.0 

.-s.a 
53. 7 

149.0 
214.2 
124. 9 
83.6 
oitL 7 

221.5 
77. 4 
81. 7 
48.4 
13.0 
17.5 
10. 2 
79.) 
3; .4 
43. I 
63.2 
63.b 
28. 1 
33.2 

37~.2 
20. 7 

IC0.6 
30.9 
t7.5 

157.9 
11.:! 
15.8 
15. 1 
;,5.0 
16.5 
5b.O 
6.0 

34 .:i 
140.6 
20.9 
~l.2 

iS.9 
.ll.2 

S~ I.:.:: 2,S82.7 

Other 
developed 

LDCs 

I. I 
I. 7 
1.2 
3.6 
5.9 
0.3 
6.) 
0.1 
8.2 

104.7 
27.7 
36.6 

2.5 
94.7 
4.4 

11. 7 
11. J 
0.9 
3.5 
2.4 
0.7 
1.6 
3 ., 
0.8 

21. l 
l.6 
:L4 

162. 7 
0.] 
0 ., 

0.1 
1::.b 
26.6 
t.e 
3.l 
0.7 
2.J 
2.6 
0.7 

28.9 
31.8 
40.1 
o.t. 
o.c. 
I. 3 
0.3 

1:.0.:. 

Total 

17.5 
35. ! 
12.7 
53 .9 
91.4 
:!8. 7 

101.8 
34 7. 1 
201. 3 
611. 3 
191.4 
304.6 
42.1 

63' .o 
144. 7 
50.9 

127 .9 
45 .6 
32.4 
45 .8 

14 l. 0 
101. 7 
110. 3 
3~S.2 

1, 035.1 
23'1.0 
17 5. 7 

1,466.0 
l8. 5 

21 l .b 
42.7 

313."J 
367.9 
105 .5 
115. n 

.:.2. ') 
334.7 
15 3. 1 
166.3 
Ill. I 
19H. 3 
163.b 
110. 7 
133. 7 
212.S 
360. l 

IO, l4t>. I 

19;'5 itupOi"lti 

U.!i.A. 

LDC a 

14. 9 
160.9 

9.4 
38.4 

163. 2 
8.0 

14. 5 
l 11. 7 
~94.2 
Blll. l 
208.7 
44.9 
73.0 

932.0 
77 .4 
84.3 
79.3 
18.0 
50. l 
18.0 
98.9 
22.8 
16. 7 

729.9 
21. 7 
13.9 
56.6 
55.4 
n.1 
76.b 
23.6 
..... 4 

'.;45 .1 
0.7 

ca. s 
2 ... 
C.6 
6.7 

122.8 
0.2 

5). 7 

297 .2 
38.!, 
13.d 
83 .3 
99. 5 

Total 

18. l 
216.9 

15.3 
1:. .o 

21; .9 
14.8 
51.1 

339.4 
661.0 

1,0~2.5 

262. l 
165.7 
123 .4 

1. t23 .0 

204 ·" 
94.2 

139 .2 
J4.5 
8!.8 
12.5 

298. I 
175. 3 
119. 5 
910.7 
130.4 
172.8 
l35 .6 
792 .2 
46.7 

603. 3 
1J6.6 
69.:: 

1,301.4 
IC .5 

1:::. I 
32.8 
12.7 
19.6 

7:12.8 
l.2 

9a;J 
636.0 
12S. 2 
187 .2 
2 l 5. I 
!,49.4 

5. 707. l 12,507.9 

Other 
developed 

LDCti share !n 
th" :; .S .A. 

LDC11 lihare in 
uther dt1velop"d 

LDCs Total T•)f;-5-----uJ5-· -a ange !"%~ l97S Chan,;.c 

45.8 
235.'J 

23.6 
77 .1 

158.6 
75.7 
6.:.. 5 
l~ I. I 
278. I 

1.s~2. s 
212.4 
223.4 
42 .o 

I ,24G.6 
127.:. 
62.7 
99.0 
19.) 
~8.S 
)) . l 
87.5 
66. 5 
45.9 

223.4 
336.9 
164.5 
67. 7 

5?6.C. 
39.8 
7f,. 9 
18.6 

324.5 
334 .2 
27.2 
50.J 
17.0 
34.0 
17. 5 

10? ·" 
5J.9 

198.8 
29). 7 

17.6 

104. 5 
656.8 
58.3 
256.8 
612.8 
383.5 
27 l. l 

982 .4 
1,365. l 
5,566.9 

71 7.1 
824.6 
205.1! 

.:, • )27. 7 
780. 2 
180.0 
516.8 
15C. 5 
186.6 
226 .5 
914. l 
624.5 
412.7 

2. 738. 3 
4,030.3 
2,018.b 

76 7. 5 
3,378.7 

501 .2 
l, 228. l 

309.6 
l, 110. 7 
2,612.8 

3n.:i 
57G. ~ 
:?48.7 
680.3 
303.4 

2,423.8 
210.6 

l :007 .o 
1,990.9 

454 .4 
17.5 44C.8 
57 .4 1,473.1 
&J.9 !,958.C 

C,458.3 51,201.2 

l 7. 1 
2l.O 
30.6 
w.7 
37.2 
10.0 
16.2 
0.4 

ll. 3 
46.'J 
44 .ll 
2J.9 
n.o 
29.0 
11.S 
60 . .l 
32.0 
6.9 

28.6 
lb. 7 
1.0 
2." 
1.5 

14. 6 
9.3 
2. l 

14.5 
6.7 

41. 5 
O.v 
l.0 

30.2 
6.6 

-o.9 
7 .J 
2.6 
2.G 

13. 3 
] • .!. 

11. 7 
Ill. 7 
16.8 
o.o 
G. l 

27.0 
). 5 

19. l 

82 .6 
7!+. 2 
61. 5 
51.ll 
74.9 
53.9 
23.4 
32.9 
44.5 
81. 2 
79.6 
2 7. l 
59.l 
83 .0 
37 .8 
89.5 
57 .o 
52.4 
61. 3 
55.5 
33.2 
13.0 
13.9 
S0.2 
16.6 
8.0 

.:, l. 7 
7 .o 

4 7 .4 
12.7 
l7. 3 
49.d 
41 9 

. 7.1. 
30,C 

7.3 
4.~ 

34.1 
14 .4 
4.8 

54.6 
46.7 
29.9 

7.4 
]lJ .o 
22. I 
45.6 

65.5 
53.2 
30.7 
31. l 
37. 7 
43.9 
-7.9 
32. 5 
31.2 
)!, • ) 

34.8 
3.2 

20. l 
5!. .0 
26.0 
21.2 
2:..0 
45.4 
3i.7 
3L.9 
32.2 
lll.O 
llJ. 5 
65.6 

7.4 
5.9 

27.3 
o. 3 
5 " .u 

12. l 
16.) 
19.u 
)5.3 

. 6.% 
21.l 
4.b 
l.C. 

20.8 
11.0 
-6.9 
36.0 
29.9 
2').9 
]. 2 

H.'J 
1:.: .b 
26.5 

6.l 
4.8 
9.4 
6.7 
6 .5 
l.O 
6.2 
o.o 
4. l 
17. 1 
14. 5 
12.0 
5.9 

15.0 
3.0 

2J.O 
>.O 
2.0 

10.8 
5.2 
0.5 
1.6 
2.9 
0.2 
2.0 
0.7 
l.9 

11. l 
l.G 
O. l · 
0.2 

23.4 
7.2 
l. 7 
). 3 
l.b 
0.7 
I. 7 
0.4 

21. 7 
i6.0 
11.0 
o.~ 

a.4 
O.b 
0.1 
i. j 

41.8 
15. 9 
40.4 
30.0 
25.9 
19.7 
23 .8 
16.4 
20.4 
)) . ) 
29.b 
2b.5 
20.4 
21l. 7 
16.3 
34.8 
19.2 
12.2 
20.8 
l!..6 
9.6 

10.6 
11. I 
8.2 
9.b 
8. l 
8.8 

17.7 
7 .9 
6.3 
6.0 

29.2 
12 .8 
7 .• 
S.7 
6.8 
5.G 
5.6 
4.4 

25 .6 
19. 7 
14 .ll 
3. 'J 
J.9 
3. ') 
3. I 
lb.~ 

37. 5 
) l. 1 
30. ':I 
23.3 
19.4 
18. 7 
17.G 
16.4 
lb.) 
lb. I 
15. l 
14.5 
14 .4 
I~. 7 
l3.) 
11.ll 
10.2 
10.2 
10.0 
9.4 
9. l 
9. I 
8.2 
7.9 
7.6 
7. 5 
6.9 
6.6 
6.3 
6.2 
5.8 
5.8 
5.6 
5.S 
5.4 
5. 2 
4.2 
4. I 
4.0 
J.'l 
3. 7 
3.7 
]. 5 
]. 5 
3. 3 
3.0 
9 ., 

Suur1..'c: 11.D. l'uung 4111.J A. Y~at::i, "On f'1ctvr proportivns dti J guide to future comp,:.sicion of dt!veluping count1:ico exports", Juur1~~~~-.~~.~~__!~1~-=--

rucnt_E,01~uwl~:>, Vol. I (198()), pp. 521-)J9. 
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Analy ~. of ct'uln3ea in importa of labour 1otena1ve product& in which duv~l~pin1 countriea market 5hMrea tell or ahowed only alight 1ncreaae» over th• U1cer-

val 1965 to 1975 (value• in al.lUon) 

1965 i!!!Eorta 1975 i!!E;orta 

U.S.A. Other developed U.S.A. Other developed LDCa ahare 1n the USA LDC& ahare in other devel-
oped 

SITC Deacriptlon LDC a ICilaI -uJCii Jo[aI UX:a lo[~l rnca Tntal 19o5 l'J 75 \:Iiiiiii 1%5 [9/5 Cl1ange 

(66700) Precioua Mtonea 11-.4 46.0 3ii. 4 117.;: )2~.l 8H.5 62L.6 4,lbl.9 j5.7 1a.1 ).U 32.8 15.0 -17. 7 
(8140) Ft~h oE ae.at m.eal 2::9 34.9 l;!l.9 267 .8 17. 7 H.d llb.7 373.9 69.5 63.7 - -4.6 47.lf 31. 2 -16.6 
141100) fillh oih 0. 7 6.0 28.9 l)l. l 0.2 12.5 5:,. 7 555.7 11. I 1.2 -10.5 21. 7 9.9 -ll.9 
(55100) Eaaential otla 18.8 45.6 )3.7 164.8 30.5 17. 7 61.3 479. 2 4 l.2 39.3 -1.9 20.4 12.8 -7.7 
(65610) Textile baga 0.4 0.7 50.4 74.2 0.7 1.2 63.3 103. 7 57.1 54.6 -2.6 67 .9 61.0 -6.9 
(65340) Woven jute f abrica 174.0 186.7 55.9 7f>.5 123.2 124. l 66.9 97.3 93.2 99.3 6.1 73. l 68.8 _,, .3 
(65700) floor cover1uga 15.7 54.) 120. 7 415.l 45.4 106.0 465.8 1,787.0 28.9 42.8 ll.S 29.1 26.1 -3.0 
(81240) L11htin1 fi.i<turea 4.8 33.0 8.0 108. l 19.2 59.3 27.5 533. l 14.5 32.4 17.8 7.4 5.2 -2.2 
(63300) Cork ... nufacturea 0.1 l.9 2.4 43.9 o.o 10.l ).8 102.0 2.6 0.4 -2.2 5.5 3.7 -1.8 
(66180) Cement building 

... terial 1.0 5.8 0.8 46.0 2.6 6.8 0.8 180.0 17.2 18.6 21.~ l. 1 0.4 -1. l 
(631~0) Iaproved wood 0.1 0.8 0.6 53.5 a.a 4.l 1.1 366.2 12.5 o.o -12.5 l. I 0.3 -a.a 
(89960) Orthopaedic 1ooda O.l l.l 0.4 26.4 0.9 15.5 2.0 245.8 'J. 7 5.1 -" .o 1.5 0.8 -o. 7 
(62100) Rubber aaterial& 0.0 0.0 2.l 119.6 o.o 0.4 8.0 554.3 a.a 2.1 2 .1 1.9 1.4 -0. 5 
(5500) Prepared vegetableM 21.l 45.l 52.6 238.6 78. 7 163.8 250.f> 1,164.8 51.0 42.8 -8.1 22.0 21. 5 -0. 5 
(65170) Knitted f abrica 0.1 9.4 l.2 169.2 I. 3 49.l 12.4 891.5 I. I 2.6 1.5 I. 9 I.~ -0.5 
(65JJO) Linen• 0.0 0.0 0.2 16.0 0.0 o.o o.6 57.9 o.o o.o a.a I. 2 1.0 -0.3 
(6200) Su~ar confectionery 0.4 16.b 1.3 58.l 15.0 7~.b 8.5 373.2 2.4 18 .9 16.5 2.2 2.l o.o 
(6519nJ Textile yarn, nea 1.2 2.0 ll.2 35.5 6.6 1. 3 16.6 44.4 60.0 90.2 ]0.2 37.2 37. 3 0.1 
(71980) Hehanical goods, nea O.l 55.6 0.4 447 .a 18.l 116.6 5.4 2,303.0 o. 5 5.8 5.2 0.1 0.2 0.1 
(84160) Mubber cl~thi~g a.a 0.0 0.1 9.9 a.a o.o a. 1 60.2 o.o 0.0 0.0 1.0 1.2 0.2 c) 

O• 
(89950) Toi!et article& 0. 7 8.7 2.1 57.2 1.7 26.9 8.1 210.0 8.0 6.2 -1.9 3.7 3.9 0.2 
(71200) Agricultural .,.chinea 0.5 194.5 0.1 915.7 9. 7 872.1 8.1 3,698.8 O.l I. I 0.9 0.0 0.2 0.2 
(71520l He•al workin1 

.. chine• o.o 7.4 0.1 145.2 0.8 41.2 1.7 715.4 0.0 l.8 I.II 0.1 0.2 0.2 
(71830) food proceaaing 

uchinea 0.1 14. 7 0.2 90.0 l.8 49.1 1.6 418.6 0.1 3.7 3.0 0.2 C.4 0.2 
(89930) Candlea and .. chine• 0.8 19.2 2.0 60.0 9.1 60.2 11.9 122.5 4.2 15. I 10.9 3.l l.7 O.l 
(71810) Paper mill 111ach1nery o.o 22.4 0.1 173.9 0.6 83.9 2.6 761. 7 o.o 0. 7 a. 1 0.1 0.3 0.3 
(71710) Textile machinery a.a 81.4 a. 3 547 .5 2.2 129.l 8.8 1,990.2 0.0 0. 7 o. 7 0.1 0.4 0.4 
(71960) Hachinee, nea 0.1 17.9 U.5 , 307 .9 6.1 104.l 6.6 l ,596.l o.6 5,6 5.3 0.2 0.5 0.4 
(73100) Railway vehicle• a.a 7,4 a.a. ll4.5 3.4 90.6 2.9 466.0 o.o 3.6 3.6 0.2 o.6 o.4 r 

" M 

(73290) Hotorcyclea and parta 0.0 141.0 a.a 77 .6 4.4 744 .4 3.6 658.l 0.0 0.6 0.6 o.o 0.5 0.5 ~ 
(71950) Power toola, nea 0.1 14.3 0.2 261.8 8.1 220.1 7.6 l,])8.5 0.3 l.7 l.4 0.1 0.6 0.5 a' .... 
(71992) Tap& and valvee 0.2 12.2 0.5 309.1 11. 1 167.9 ll.O 1,756.6 1.6 7 .o 5.l' 0.2 0.6 0.5 .. 
(65310) Silk fabric• 2.3 29.1 2.5 45.5 1.6 16. 7 15.4 2SI .4 1.1 9.4 I. 7 5.5 6.1 0.6 ..... ..., 
(65390) Woven fabric&, nea l.5 37 .4 0.2 16.4 l.6 21. 7 0.3 18.9 4.0 16.4 12.4 1.2 1.8 0.6 n 
(72940) Automotive ~qutpm~nt 0.0 9.1 o. 7 142.0 22.7 112.2 8.8 837.1 o.o 20.2 20.2 0.5 1.0 0.6 0 

" (71510) Hachine toola 0.3 56.1 0.5 684.l 7.9 326 .5 15.3 2,160.7 0.5 2.4 l.9 0.1 0.6 0.6 ... 
~ 

(69890) Hetal article•, nea 3.) 41.4 1.6 206.l 20.1 272.0 18. 1 1 , 24 3 . 0 8.0 7.4 -0.6 0.8 I. 5 0./ " " (71430) Stathltical llilchinea 0.0 4.2 4.0 264.0 l. 2 129.0 86.4 l,794.l o.o 0.9 0.9 1.5 2.) 0.8 .. .,, 
(7l2RO) Motor vehicle bodiea o. 7 157.6 I. 0 l,770.0 97. l 2,507.2 82.6 9,706.8 0.4 3.9 3.4 0.1 0.9 o.e 
(86160) Photographic apparatua 0.0 4.l 0.6 119.8 0. 7 25.1 17.I 1,201.2 o.o 2.7 2.T 0.5 1.4 0,9 
(86170) Medical 1nuru..,nt >,neo 0.2 ll.2 r.e 89.2 7.l 99.9 14 .0 772. 7 l.5 7.1 5,6 0.9 l.8 0.9 
(698eO) Miacellaneoua ..,tal art. I.I 3.9 0.3 72 .4 4. I 40.4 4.5 141. 7 28.2 10. l -LS.I 0,4 1.3 0.9 
( 71920) Puapa o. 2 34. 7 C.9 643.8 7.3 344.l 42.2 l,655.8 0.6 2.1 1.6 0.1 I. 2 1.0' 
(66300) Mineral product•, nea 3.9 16.6 U.9 240.9 9.6 8).2 15.7 1,119.9 2J.5 11. 5 -12.0 0.4 I. 4 1.0 
(66400) Glau 2.~ 56. 6 0.4 278.4 6.3 11~. 3 12.1 1,015.o; 4.2 5.J 1.0 0.1 I. 2 1.0 
Total 29~.7 1,575.6 562.1 10,273.9 918.l 8,821.0 2,204 1 54,711.2 19.0 10.6 -~.4 5.5 4.0 -1. 4 

Source: H.D. Tuong and A. Yutti ( 1980), ~ 
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Annex Table 34 

Export perforwance ratios for manufacturing incustries, by cuuntry sa~p:e 

SITC 

012 

013 
022 
·J23 
02.:. 
03: 
0422 
046 

047 
048 
052 
053 

055 

061 
062 
0713 

0722/3 

073 
074 
031 
091 
099 

11 l 

112 
122 

Commodity 
(industr;) 

Xeat, dried, salted 

Type codes~_/ 
RES sK PD Fl 

or smo:,ed R 
Xeat and meat preparations R 
~lih: and c rea:n R 
Butter I\. 
Cheese 3nd curd R 
Fish and fish preparations R 
Rice, glazed or polished R 
Meal and flour of wheat 
or of mcslin R 
Meal and flour of cereals R 
Cereal preparations R 
Dried fruit R 
Fruit,preserved and fruit 
preparations R 
Vegetables, preserved or 
prepared R 
Sugar and honey R 
Sugar confectionery R 
Coffe extracts, 
essences etc. R 
Cocca powder (unsweetened), 
butter and paste R 
Chocolate etc. R 
Tea a:-1d mate R 
Feeding stuff for animals R 
}!argarine and shortening R 
Food preparations not 
elsewhere specified R 
Non-alcoholic beverages, 
not elsewhere specified R 
Alcoholic beverages R 
Tobacco manufactures R 

2219 Flour and meat of oil 
seeds etc. R 

2312 Synthetic rubber etc R 
243 Wood, shaped or si:nply 

worked R 
251 Pulp and waste paper R 
2626-8 Wool shoddy, wool or other 

animal hair, wool tops R 
266 Synthetic and regenerated 

fibres R 
332 Petroleum proJucts R 

E:qort perf or.nance ratio 
(1966-1967/1975-1976) 

Developed 
countries, 
comparative 

sa::iple 

- EJ 
5.111i .o 

ie.6/e.2 

0.1/0. 7 
131.9/61.2 

13.1/12.3 

19. l/ll. 7 
0.2/0.5 
2.9/l.7 

0.2/2.l 

0.6/0.5 

l.0/0.8 

6.7/5.6 

l.5/2.l 
0.6/2.0 

0.6/0.3 
1.2/l.6 

~res 

- E_/ 
24.3/13.4 

2.3/2.5 

0.9/3.0 

0.8/0.9 
73.4/87.7 

6.6/5.4 

1.4/2.1 
19.8/10.l 

18.4/33.3 

0.2/4.5 
2.1/3.2 
9.7/14.0 

1.5/l.3 

0.5/0.8 

4.7/l.7 
0.1/0.2 

9.7/7.0 

Developing 
countries, 
comparative 

sa:nple 

- ~I 

0.0/0.4 

0.4/3.6 
12.4/3.4 

0.} /0.9 
2.0/6.0 

16.4/13 .a 

14.2/30.';I 
49.2/24.0 

63.8/27.6 

73. 7 /161.4 
2.1/26.9 

131.3/297 .2 
6.3/4.4 

0.4/0.7 

3.5/l.9 
0.8/l.2 

5.4/3.9 

0.9/l .4 
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Annex T.:ible 34 (ccntir.:.1ei) 

Expor-::. pcrf ormance ratios for manuf~cturing industries, by country sa~ple 

Export pcrfor;::ance racio 
(1966-1967/1975-1976) 

Developed DcvelopinG 

Type codes!/ 
countries, countries, 

Coi:i:r.odiLy coro.1•.irative comp.:irativc 

SITC (indu:;uy) RES sr. PD Fl sample NlCs sa:nrle 

411 Ani~~ls oils and fats R 

421 Fixed vegetable oils, 
soft R 14.1/4.7 9.2/11.0 35.9/27.l 

422 Other fixed vegetable 
oils R 19.1/9.9 76.7/74.9 

431 Animal and vegetable 
oils, processed etc R 9.2/2.0 

512 Organic chemicals R 0.6/0.7 0.6/0.5 0.1/0.2 

513 Inorganic chemicals R 3.6/l.7 2.4/2.1 1.1/4. 0 

elements etc 
514 Other inort;anic 

chemicals R 0.8/1. 7 0.4/1.0 0.1/0.6 

515 Radioacti\·a materials etc R 
521 Mineral tar etc R 1.9/20. l 

531 Synthetic organic H L K 0.0/0.3 

dyestuffs etc. 
532 Dyeing and tanning H L K 38. 7 /36 .1 

extracts etc. 
533 Pigments, paints, etc H L l.0/1.5 0.5/0.3 0.2/0.4 

541 Medicinal and phari::a-
ceutical products H L K 0.6/0.8 1.3/0.9 0.4/0.5 

551 Essential oils etc. H L L 1. 7/0.9 3.5/2.0 1.3/7.l 

553 Perfumery and cosr.~tics H L K 1.0/0.8 1.5/6.6 

554 Soaps, cleansing and 
polishing preparations H H K 0.7/0.7 0.3/0.5 

561 Fertilizers, manufactured R 2.0/2.9 0.2/0.2 2.1/l.3 

571 Explosives etc. H L K 2.1/8.7 
581 Plastic materials etc. L H K 0.3/0.4 0.1/0.l 0.1/0.2 

599 Chemical cr~terials and 
products not elsewhere 
specified 2.0/l.6 o. 7 /0.6 0.2/0.6 

611 Leather L L L 2.0/2.l 2.3/6.3 16.8/21.2 

612 Manufactured of leather not 
elsewhere specified L H L 5.0/3.4 0.8/2.2 0.3/2.6 

613 Fur :;kins, tanned or 
dressed L L L 20.9/ 17 .6 

621 Materiais of rubber L L L 0.3/0.8 
629 Articles of rubber not 

elsewher.- specified L H K 1.6/2.7 0.3/L.l 0.8/0.3 

631 Venners, plywood etc. R 2.9/l.5 22.1/8.l 17.4/5.4 

632 Wood manufactures R 7.6/2.5 0.9/l.6 1.2/6.2 

not elsewhere specified 
633 Cork manufactures R 100.7/160.5 
641 Paper and paperboard R 0.3/0.5 0.0/0.1 

642 Articles made of 
paper etc R 0.8/ 1.0 0.6/0.6 5.9/l.4 

651 Textile yarn and thread L L L 2.5/3.0 1.1/3.0 4.2/S.6 

652 CottCln fabrics L L L 4.2/2.8 8.2/6.5 4.9/8.3 
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Annex T:tble 34 (contb,.ied) 

Export perform3ncc ratios for Q3nufacturing industries, by country sam?le 

Export pcrfor~ance ratio 
(1966-1967/19i5-1976) 

Developed Develoi:: ing 

Type code~/ countries, countries, 
Com.-..odity comparative comparative 

SITC (industry) RES SK PD Fl sample NI Cs sam;ile 

653 Textile faorics, other 
than cotton L L L 0.8/1. l 1.0/2.1 7 .9/'2.4 

654 Tulle, lace, embroidery 
etc L L L 1.0/1.5 1.6/5.2 

655 Special textile fabrics 
etc L L L 3. 7 /1.6 1.1/1.2 O.S/1.3 

656 Made-up articles of 
textile materials not 
else~hcre specified L H L 4.1/7.7 5.1/3.0 22.6/12. 7 

657 Floor coverings 
tapestries etc L H L 0.9/2.6 0.6/2.2 4.6/S.9 

661 Lir.ie, cement etc L L K 2.6/10.3 0.7/3.l 4.1/4.4 
662 Clay construction L L L 1.1/2.3 0.8/0.6 0.3/0.5 

materials etc 
663 Mineral tI:anufactures 

not else~~ere specified H L L 1.0/0.9 0.2/0.6 0.2/0.3 
664 Glass L L K 0.5/0.7 0.3/0.9 
665 Glassware L L L 1. 5/1.6 1.3/2.3 0.2/0.6 
666 Pottery L L L 0.6/1.4 
671 Pig iron etc L H K 1.8/4.0 2.0/4.4 3.2/3.2 
672 Primary forl!!S of iron and 

steel L L K 0.4/0.4 0.2/0.3 0.0/0.3 
673 Iron and steel bars etc. L H K 0.3/2.0 0.4/0.3 0.7/0.9 
674 Universals etc of iron 

and steel L H K 0.0/0.5 O.fl/0.3 0.0/0.l 
675 Hoop and strips of iron 

and steel L H K 
676 Rails etc. L H K 3. 7 /1.8 0.7/2.l 
677 Iron and steel wire L L K 
678 Tubes, pipes of iron 

and steel L H K o.6/o. 9 
679 Iron and steel castings 

etc. not elsewhere L L K 2.6/l.5 
681 Silver, plantinum etc R 0.5/0.6 1. 7 /18 .o 
682 Copper R 2.3/2.8 1.0/0.2 
683 Nickel R 0.0/8.3 
684 Aluminium R 3.4/3.8 0.1/0.2 17.l/6.0 
685 Lead R 6.4/4.S 24.8/17.8 
686 Zinc R 1.6/4.1 2.2/10.5 
687 Tln R 0.5/2.6 LOO .6/ ll4 .O 
639 Miscellaneous non-ferrous 

base metals R 
691 Finished structural parts 

not elswhere specified H H 1.1/l.2 0.2/0.3 0.1/0.3 
692 Metal containers H L 1.4/2.0 2.5/0.9 
693 Wire products H L L 2.1/1.9 0.4/1.1 0.4/0.8 

(excluding electric) 
694 Nails, screws, etc H L K 1.0/1. 7 0.2/0.6 0.2/0.5 
t.95 Tools L L K l. l/l.4 0.3/0.5 0.2/0,6 
696 Cultery L L L 1.2/1.9 1.1/3.6 



-

SITC 

698 

711 

712 
714 
715 
717 

718 

719 

722 

723 

72l+ 

725 

726 

729 
731 
732 
733 

734 
735 
812 

821 
831 
841 
842 
851 
861 
862 

864 
891 
892 
893 

894 

895 

897 
899 
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Annex Table 34 (continued) 

I::xporl pL"r[c.rrr.ance ri..ltios for nJl:nfJctudnr, i:i<lustLi.cs, by ccutclry s;ir::i>h· 

;i/ 
Type codes-

Corn;r.,,d i Ly 
(ji:clu:;Lr:r·) RES SK PD Fl 

Household equipment H L L 
Manufactures of metal not 
elsE:where specified H 
Power generating H L 
machines, non-electric 
Agric•.iltural machinery H L L 
Office r.-~1chines H H L 
Metal-working machinery H L L 
Textile and leather 
machinery H L L 
Machines for special 
industries H L L 
Machinery and appliances 
not elsewhere specified H L L 
Electric power ~~chinery 
etc H L L 
Equipment for distributing 
electricity H L L 
TelecotI:l!lUnications apparatus H L L 
Domestic electrical 
equipment H L L 
Electric apparatJs, 
medical etc. H L L 
Other electric.al machinery H L L 
Railway vehicles L L L 
Road l'.!otor vehicles L H 
Road vehicles other 
than motor vehicles L H 
Aircraft H L 
Ships and boats H L L 
Sanitary, plumbing

1
heating 

fixtures L L L 
Furniture L L L 
Travel goods L L L 
Clothing L L L 
Fur clothing L i, L 
Footwear L L L 
Scientific etc. instruments H L K 
Photographic cinematographic 
supplies H H 
Watches and clocks L H K 
Musical instruments etc H H L 
Printed matter H H L 
Articles of artifical 
plastic t:l.:lterials L H L 
Pera~~ulators, toys, sporting 
goods L L L 
Off'ce and stationery supplies 
not elsewhere specified L 
Jei..-dlery etc. L L L 
Manu(actur~d articl~s not 
elSE<<fhere s;i~cified L L L 

Export 1•L':f0r~:~:nc;.: :-.1~io 

(1966-l~G7/1975-197G) 

Devi' lo ;1ul 
countries, 
comp.i.r.:tti.vc 

sar.iple 

1.7/3.3 

1.6/5.2 
0.3/0.4 

0.4/0.5 
0.2/0.4 
0.8/ 1.0 

l.4/0.6 

0.2/0.3 

0.2/0.5 

0.7/0.9 

5.3/3. l 
0.2/0.8 

0.2/l.l 

0.2/0.5 
5.0/2.7 
0.2/0.4 

l.9/1.5 
0.2/0.6 
2.8/1.3 

2.2/l.5 
4.3/2.9 
1.6/l.9 
2.5/2.9 
4.1/6.8 
5.4/7.5 
0.2/0.3 

0.0/0.3 
0.2/0.3 
4.1/2.7 

1.0/l.l 

1.0/l.6 

1.0/ l.8 

1.4/0.9 

NI Cs 

3.6/2.8 

l.1/0.8 
0.1/0.7 

0.0/0.4 
0.6/1.0 
0.1/0.2 

0.2/0.2 

0.2/0.4 

0.1/0.3 

0.1/0.4 

0.3/0.4 
l.2/1.5 

0.4/l. l 

o. 7/1.9 
0.0/0.9 
0.1/0.3 

0.3/0.6 
0.2/0.2 
0.2/1.0 

4.6/2.4 
1.4/0. 7 
6.4/10.6 

14.1/13.2 
0.8/8.6 
4.6/4.9 
0.1/0.4 

0.1/1.0 
0.8/4 .3 
0.2/l.6 
1.4/l .6 

1.5/3.3 

11.9/10.3 

3.0/6.0 

17.7/5.l 

Dcvc loµ i.•1t; 
c0untrics, 
cot.:p:irative 

sample 

0.4/l.4 

0.2/0.3 
0.0/0.l 

0.0/0.l 

0.1/0.1 

0.1/0. l 

0.1/0.l 

0.0/0.2 

0.1/0.4 
0.0/0.l 

0.1/0.l 

0.1/0.3 
0.1/0.7 
0.0/0.1 

0.3/1.l 

0.0/0.l 

0.1/0.6 
0.3/0.6 
0.5/S.5 
0.3/2.9 

1.6/1.5 
0.0/0. l 

0.3/l.3 

0.1/0.5 

0.0/0.4 

0.6 1 0.9 

0.5/4.3 
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Annex: Table 34 
(continued) 

Note: The SITC items listed a.re understood to be "trade in 

ma..'1.ufacturers" as defined in the first section of Chapter !I, ·..rith 

the addition of the following seven SITC groups or subgroups: fresh, 

chilled or frozen meat (011), eggs (025), reclaimed rubber (2313), 

waste and scrap of unhardened rubber (2314), waste of wool and other 

animal hair, not elsewhere specified (2629), cotton (263) and waste 

materials from textile fabrics (267). Because of the high proportion 

of primary items included in SITC 011, 025, and 263 and the waste 

character of the other trade categories, they were excluded from 

the detailed presentation. For a description of ea.ch product category, 

see Standard International Trade Classification, Revision 2, (United 

Nations publication, Sales No. 75.XVII.6). 

~/ In the columns headed "T"Jl?e codes", industries are classified 
by fo:1r different criteria: 
(a) R1~source dependence (RES): The identification of resource

·r.ased industries (R) relied heavily on the work of S. 
Hirsch, "Capital or technology? Confronting the nee-factor 
proportions and nee-technology accounts of international 
trade", Weltwirtschaftliches Archiv, Band CX, Heft 4, p. 343. 
All products included in SITC classifications O, 1 and 4 
and part of SITC 2 were considered to be resource-based. 

(b) Skill intensity (SK): The designations of a high (H) or 
low (L) level of skill intensity for industries that 
were not resource-based drew upon the work of H.B. Lary 
regarding the percentage of the skilled labour force in 
the United States. See Imnorts of ~anufactures from Less 
De 1:eloped Countries (New York, National Bureau of Economic 
Research, 1968). Use was also made of the work by S. Hirsch, 
"The product cycle model of international trade - a multi
country cross-section analysis", Oxford Bulletin of 
Economics and Statistics, vol. 37, No. 4 (November 1975), 
and G.C. Hufbauer, "The impact of national characteristics 
and technology on the connnodity composition of trade in 
manufactured goods", in The Technolorf Factor in 
International Trade, R. 'Ternon, ed. )few York Bureau of 
Economic Research, 1970). The dividing line between the 
two designations was taken to be the arith.!lletic mean of the 
sampled skill ratios. 

(c) Product development (?D): Following J.M. Finger, "A new 
view of the product cycle theory", Wel twirtschaftliches Arc hi 1r, 
Band CXI, 1975, p. 79, industries were classified according 
to high ( H) or low ( L) rates of "product de'!elop:cent". 
Rates o:' product t:irnover (defined as the mll!lber of items 
that appeared or disappeared over a given period as a 
:percentage of the total number of items in the S!TC grcup 
or subgroup) d.eri ved from TJni ted States data. "Z'or the rieriod 
1965-71 and presented in Finger's article, were used for this 
l::lassification. Again the simple aboYe-mean (H) or below-mean 
(L) criterion was applied. 
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Annex Table 34 
(continued) 

(d) Factor intensity (FI): The sources used for classifying 
industries into a labour-intensive (L) and a capital
intensive (K) subgroup were the following (listed in 
priority order of use): 

(i) A.H.M. Mahfuzur Rahman, Exnorts of Manufactures 
from Develoning Co1..L.'1tr::'..es, A Study on Comnarative 
Advantage (Rotterdam University Press, 1973), p. 
131 (based on 1965 data from India on capital 
per nan); 

(ii) Lary, op. cit.,.,., 191 (based on 1965 United 
3tates c.=.ta on value added per eTrlc~·ee); 

(iii)Hirsch, loc. cit., pp. 111, 317; 
(i·.r) G.C. Hufbauer, loc. cit., table A.-2. 

A dash (-) in one of the last three columns o:' ':h::· t.q,(.] e fo .• 
J_icat<.·s tb;.t t:-~e 19'7'3/"(6 'ialue of exports of that industry 
accoi.t..'1.ted for less than 0 .1 per cent of total manufacturing 
ex~ol't s of the respect:. ..,.e country groi.lp. 

Source: UNIDO, World industry in 1980, Ne·,.; York, 1931. 
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Annex Table 35 

Indonesia: Elasticities of consumption for selected consumer goods, 1976. 

Low elasticities ,, 1 ... 
Ca::;sava flour 
Salted and dried fish 
Fish paste 
Brown sugar 
Cane sugar 
Tea 
Coffee 
Laundry soap 

High elasticities > 

Wheat flour 
Canned fish 
Scya sauce 
Vegetable cooking oil 
Soft drinks 
Toiletsoap 
Cosmetics 
Medicines 
Stationery and books 
Clothing 
Footwear 
Furniture 
Household utensils 

1 

El . . l ,I as tic i ty-

(\ .16 
0.60 
0.49 
0.53 
0.98 
0.65 
0.93 
0.89 

1. 70 
1.93 
1.53 
1.10 
2.40 
1.29 
1.50 
1.45 
1.21 
1.22 
1.63 
2.92 
1.61 

Source: Calculated from BPS Socio:Economic Survey, 1976. 

Estima:ed through the use of the equation, lny . = a + b ln x, where 
y. is consumntion of ~ood i, xis total consumntion and b is the 
c~nsunption ~lasticity. 



ISIC 

311 
313 
314 
321 
322 
323 
324 
331 
332 
341 
342 
351 
352 
353 
354 

355 
356 
361 
362 
369 
371 
372 
381 
382 
383 
384 
385 

390 

Source: 

Note: 
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Annex Table 36 

Growth and size elasticities, 1969-1973, for large countries 

Sector 

Food products 
Beverages 
Tobacco 
Textiles 
Wearing apparel 
Leather and fur products 
Footwear 
Wood and cork products 
Furniture and fixtures 
Paper 
Printing and publishing 
Industrial chemicals 
Other chemicals 
Petroleum refineries 
Miscellaneous products of 
pet~oleum and coal 
Rubber products 
Plastic products 
Pottery, china and earthenware 
Glass 
Other non-metallic mineral products 
Iron and steel 
Non-ferrous metals 
Metal products, excluding machinery 
Non-electrical machinery 
Electrical machinery 
Transport equipment 
Professional and scientific equip~ent, 
photographic and optical goods 
Other manufactures 

Growth 

1.07 
1.15 
0.65 
1.02 
1.55 
l, 15 
1.14 
1.19 
1.57 
l. 77 
1.50 
1.67 
1.35 
1.05 

1.13 
1.22 
1.49 
1.13 
1.58 
1.22 
1.81 
1.44 
1.48 
2.05 
1. 77 
1.86 

2 .10 
1.29 

Size 

- 0.11 
- 0.62 
- 0.12 
- 0.04 
- 0.59 
- 0.28 
- 0.57 
- 0.31 
- 0.23 
- 0.17 
- 0.17 

0.18 
0.10 

- 0.04 

0.10 
0.27 

- 0.12 
- 0.41 
- 0.13 
- 0.19 

0.27 
0.09 

- 0.15 
0.40 
0.11 
0.25 

0.40 
- 0.11 

LTNIDO, World Industry since 1960: Progress and Prospects, United 
Nations, New York, 1979 

The equation for the regression analysis had the f1)rm 
ln (V/N) = a+ b ln Y + c ln B, where V is value added in millions 
of 1970 dollars, Y is per capita GDP and N is population in 
millions. Data includes that for both developing and developed 
market economies. 
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Annex Table 37 

Distribution of production of domestic manufacturing over main supply cate
gories and distribution of domesticallv oroduced intermediate manu

factures over.main purchasing sectors 

Distribution total domestic production 
of manufactures 

Intermediates 
Consumption 
Capital formation 
Stocks 
Exports 

Total 

Distribution domestic prod~ction of 
intermediate manufactures 

1. Agriculture 
2. Mining 
3. Agriculture processing 
4. Main manufacturing 
5. Oil refinery/LNG 
6. Electricity 
7. Constructio~ 

8. Trade 
9. 'fransport 
10. Financial 
11. Public adm. 
12. Other services 
13. Unspec. 

Uni1:s % 

37 
47 

8 
4 
4 

100 

7 
3 

40 
l 
l 

24 
12 
8 

4 

Total 100 

Source: ~linistry of Industry/NEI, "Structural Analysis of the Indonesian 
Manufacturing Sec tor", Rotterdam, February, 1983. 



• 
Component shares of demand for dom~stically produced goods (total demand • 100) 

(lndu,.try Sectors, 190 302 303 304 30H306 310 
Gross Net Export" 

Total Privat¥ Govern. Fixed Change of I 

l11term. Con11ump- Con11ump- Capital in Cood11/ Total ( 

N r. Sector Output ti on tion For111. Stock11 Serv. Demand I 

I 
1 11.indpoundcd rice 29.63 64.94 0.00 o.oo 5 .43 0.00 100.00 
d C.issava p~oducts 12 .14 11.51 o.oo 0.00 .75 9.00 100.00 
9 Rubbt:r 17.48 0.00 0.00 0.00 -6.01 88.54 100.00 

10 Browu sui;ar 44.46 41.76 3.48 0.00 4.)0 0.00 100.00 
11 l:opra 89.65 0.00 0.00 0.00 -5.22 15.58 100.00 
u Farm coconut oil 32.95 b9.47 0.00 0.00 -2.41 o.oo 100.00 
1) Proc~~licd tobacco 18.80 87.43 o.oo 0.00 -b.26 .04 100.00 
14 Farm pro~. coffee 84.95 6.26 3.69 o.oo 5.09 0,00 100.00 
15 •·a rm proc. tea 2. :ll 48 .14 .41 0.00 -3. b) 52 .115 l00.00 
16 Slaughtt!r1ni; 12.28 85.11 o.oo o.oo .27 1.69 100.00 
17 Sawmil lini; in forest 79. 38 0.00 0.00 0.00 .65 19.97 100.00 
Ill Dry1ng,salting fish 2.98 91. 56 0.00 0.00 4.39 1.07 100.00 
22 Ht!at proce,.sing 11.44 79.94 0.00 o.oo 2.46 .16 100.00 
23 Da1ry pr'1dut.:ts 33.26 66.22 0.00 o.oo .45 .07 100.00 
24 fruits/vt!gc,. proc. 3).47 5. 19 o.oo o.oo 3.41 57.94 100.00 
25 fibh p1ucelising 4.112 94.511 0.00 o.oo • 26 • 34 100.00 
26 Cucuuut t.:'1uk. '1il 9.911 62.79 0.00 0,00 .03 27. 21 100.00 
27 Oth~r vegct/an. oil 54 .03 35.51 0.00 o.oo .oo 10.45 100.00 
211 Rkc mdling 10. 34 113.44 0.00 o.oo 5. 711 .44 100.00 
29 Grain mill products 73.b4 16. 14 0.00 o.oo 2.50 7. 72 100.00 
30 Sugar 31.112 64.42 o.oo o.oo .82 2.94 100.00 
31 Bak.,ry products )6.b6 60.27 0.00 0.00 3.05 Q'l 100.00 0 

32 Noodlcs/ruJ.:.ironi 56.115 39.93 o.oo o.oo J.22 .no 100.00 
)) Cocoa, choc. , sugar 11.44 19. )9 0.00 0.00 

,,, . "• 69. IS 100.00 
34 Cotf"" grinding 4. 211 1111.09 4.b2 0,00 2.21 ,110 100.00 
35 r.,a proc .. ssing l0.00 67. I] .55 o.oo 2.22 .09 100.00 
36 Suy~ beau p~oce~sing 4. 34 91.1111 0.00 o.oo 3. 71 .oo 100.00 
37 Otht!r tood products 21.03 74. 12 0.00 0,00 4.23 .62 100.00 
311 Akvll<>I ic beverag"s 38.97 S4 .49 0.00 0.00 1.62 4. '12 100.00 
)9 Soil drin"-s 51.04 45.115 2.92 0.00 .02 • 17 100.00 
40 Cii;arettcs .09 110.01 o.oo 0.00 19. 77 .07 100.00 
41 Sptnnini; 110. 32 18.09 0.00 0.00 • 71 .1111 100.00 
4l Wt:av1ng 32.24 63.4 3 o.oo o.oo .13 4.20 100,00 

~-43 Tt:Xl ilt! f 1nhhtng 87 .98 0.00 0.00 0.00 12 .Ol 0.00 100,00 :1 
44 llatik 36.62 S4 .66 0.00 o.oo -2 .19 10.91 100,00 :J 

45 Kn1tt1n11 12.42 113.96 o.oo o.oo 
IV 

-7.79 11.40 100.00 :-: 
46 Mddc-up tt:xtile i;. 12. ]ti 611.45 4.llJ 0,00 -2.97 17. JO 100.00 r·j 

47 C~rp~ts, rUKS, rope~ Ill>. 21 fl. ~2 4.72 1.1.0 -11.01 4.h~ IOll.00 "' 48 Tdnn./l., .. th<!r proc 115.97 o.uo 0.00 o.uu 1.69 12. ]4 
(J' 

IOU.OU '. 
49 L"athcr products 9.04 71!. 72 17.61 o.oo -6. ]9 l u2 100.00 ri 

50 Sdwm. and otht:r prot.:, 90. 71 o.oo o.oo 0,00 • 77 .2 100.uo '-"· 
51 Wuud and cork 114.21 5.97 4 .04 I. 5 7 l.bO .. 511 100,00 (J; 

52 furnltur~, fixtur~s 5.bll 70.81 o.oo 20.211 2.46 . 78 100,00 
51 Pulp .rnd pap"r 112. 10 • 39 21.10 o.oo -7. n 4. I] 100.00 
54 Pi.ip~r prudu\:t::i !18 .42 2.0b 111.4) o.uu -li.91 .01 100,110 
5'> Printing, publlbhing 31. B5 21.91 3~ .Bl 0,00 -.62 .01 lOll.00 
5b Bash.: Lht!mil:al:a 145.1] 2.91 15. 7l o.oo -811, 10 20. 54 IOU.00 



Component :>hares of dt.:mand for dometitic<Jlly produced goodti (lotal demund 

(lndu::>try Sectors) 

N r. 

'J 7 
- 58 

') ') 

bU 
- -ht 

b2 
b) 

h4 
hS 
bb 
h7 
bl:! 
b9 
70 
7 l 
72 
7) 

7 !. 
7 ') 
76 
77 
78 
79 
80 
8 l 
82 
o I 
84 
85 
86 
87 
ell:! 
89 
')() 

Sector 

F<:rtilisers 
Paints 
Drug:> and mcdicin~s 
Soaps and cosmetics 
Other chemical products 
Pesticides 
Petroleum refin./lng. 
Lubric., grease oil 
Other petrol. productti 
Tyres a:1d tubes 
Other rubber products 
Plastic products 
Ceramics, earthenware 
Glass, glass products 
Structur. clay products 
Cement 
Other building materials 
Basic metals 
Metal products 
Metal furn./fixtures 
Structur. metal product:> 
Machinery, repair 
Radio, TV, appliances 
Elec. app. nee., repair 
Accum./dry batteries 
Ship build./repair 
Railroad equip./repair 
Motor vehiclt!i:; 
Motorcycles, byciles 
Repair of vehiclt!s 
Aircraft, repair 
Pruft!ss./scientf. pr. 
Mus. inst., sport::; pr. 
Manufacturing nee. 

Tulal 
Interm. 
Output 

86.45 
104. 59 
33.92 
27.42 
27 .28 
72.83 
26.55 
93.35 
85.81 
88.35 
31.M 
63.71 
66.01 
83.88 
99.73 
89.08 
98 .15 
70.38 
79. l l 
29.83 

102. 5 7 
36.82 
41. 07 
62.26 
n.99 
23.76 
49.58 
lO .69 
29.32 
83.83 
25.55 
40.26 
45.49 
26.31 

190 

Private 
Consu1 .. p

tion 

.87 

.90 
49.66 
brl.87 
65.89 
19.61 
,, . 18 
4. 17 
2.54 
0.00 

46.32 
33.62 
21.75 

.99 
0.00 
0.00 
0.00 
0.00 
6.21 

17.73 
0.00 
4.68 

19.55 
9.37 

41.89 
o.ou 
0.00 

34 .54 
55.04 
5.29 
o.oo 

20. 34 
25.39 
49.37 

Suun.:e: Ministry uf Indui:;try/NEl, ~)~2· 

302 

Covern. 
Consump

tion 

u.uo 
o.uo 
8 .12 

.23 
4.61 

11.4 7 
2.54 
2. 77 
0.00 
o.oo 
8.29 
5.45 

.67 
3.94 
o.oo 
0.00 
o.oo 
o.oo 
2.30 
5.08 
0.00 
5.06 
2.62 

11.86 
17.29 
2.96 
0.00 
7.55 
9.20 

10.87 
17.48 
3.94 

10.45 
22.56 

303 
Cross 
Fixed 

Capital 
Form. 

o.uo 
o.oo 
0.00 
0.00 
o.oo 
o.uo 
o.oo 
o.oo 
o.oo 
0.00 
3.03 
o.oo 

11.49 
4.04 
0.00 
o.oo 
o.oo 
0.00 

11.90 
47.27 

0.00 
.i0.23 
5. 12 
5.40 
o.ou 

73.12 
41. 20 
46.22 

,, . 05 

0.00 
51.10 
11. 30 
8.98 
0.00 

304 
Net 

Change 
in 

Stocks 

4.55 
-5.57 

.25 
3.44 

.09 

-3.95 
.14 

- .30 
9.01 

l l.49 
10.55 
-3.09 
o.oo 

.35 
• 21 

6.85 
• 72 
.82 
.29 
.07 

-4.71 
22.60 

l . 31. 
10.49 
14. 11 

.oo 
9.22 

.79 
2.38 
o.oo 
4 .19 

19.42 
5.55 
-.54 

100) (cunl in11ed) 

305+306 
Exports 

of 
Goods/ 

Serv. 

8 .12 
.07 

8.04 
.011 

2. 12 

.04 
66.59 

. 01 
2.64 

. 15 

. 17 

. 31 

.08 
6.81 

.06 
4.07 
1. 14 

28.80 
.20 
.03 

2.19 
. 61 

30.29 
.62 

3. 71 
. 15 

o.oo 
.20 
• (J l 

o.oo 
1.68 
4. 74 
4.13 
2.30 

310 

Total 
Demand 

100.00 
100 .oo 
100.00 
100.00 
100.00 

100.00 
100.00 
100 .oo 
100.00 
100,00 
100.00 
100.00 
100.00 
100.00 
100.00 
100. 00 
100.00 
100 .oo 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100. 00 
100 .oo 

- I 

,... • ;i... 
(, ::i 
0 ::i 
::i It ,.., :-: 
I-'• 
::i t-j 

c: w 
It> o
n. .-~ 

~-· 11. 

o~ 

I 
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Intermediate import requirements for industry 
(excluding petroleum refining/I.:IG.) 

87 Aircraft, repair 
79 Radio, TV, appliances 
68 Plastic products 
77 Structur. metal products 
78 Machinery, repair 
83 Railroad equipment/repair 
85 Motocycles, bycicles 
43 Textiles finishing 
54 Paper products 
45 Knitting 
88 Professional/scientif~c products 
80 Electrical app. nee., repair 
84 Motor vehicles 
59 Drugs and medicines 
55 Printing, publishing 
58 Paints 
61 Other chemical products 
41 Spinning 
76 Metal furn./fixtures 
47 Carpets, rugs, ropes 
62 Pesticides 
53 Pulp and paper 
75 Metal products 
42 Weaving 
60 Soaps and cosmetics 
70 Glass, glass products 
57 Fertilisers 
81 Accum./dry batteries 
33 Cocoa, choc., sugar 
66 Tyres and tubes 
56 Basic chemicals 
44 Batik 
46 Made-up textile g. 
86 Repair of vehicles 
67 Other rubber products 
23 Dairy products 
36 Soya bean processing 
7~ Basic metals 
65 Other petroleum products 
89 Mus. instruments, sports products 
82 Ship building/repair 
69 Ceramics, earthem.rare 
24 Fruits/veget. proc. 
90 Manufacturing nee. 
38 Alcoholic beverages 
39 Soft drinks 
77 Cement 
49 Leather products 

• 6437 
.5868 
.5499 
.5~37 

.5300 

.5290 

.5198 

.5189 

.5le3 

.5108 

.5082 

.5069 

.5009 

.4887 

.4879 

.4878 

.4586 

.4541 

.~482 

.4374 

.4129 

.4097 

.3964 

.3951 

.3885 

.3816 

.3686 

.3645 

.3609 

.3540 

.3444 

.3363 

.3305 

.2956 

.29:4 

.2837 

.27i3 

.2512 

.2490 

. 2431 

.2310 

.2194 

.2152 

.1780 

.1610 

.1521 

.1422 

.1421 

• 
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Intermediate import requirements for industry 
(excluding petroleum refining/L:'TG.) 

40 Cigar~ttes 

51 Wood and cork 
48 Tann./leather proc. 
64 L~bric., grease oil 
73 Other building rAterials 
52 Fu~niture, fixtures 
13 Processed tobacco 
27 Other veget./an. oil 
26 Coconut cook. oil 
37 Other food products 
30 Sugar 
31 Bakery products 
21 Structur. clay products 
50 Sawm. aud other proc. 
35 Tea processing 
25 Fish processing 
22 Meat processing 

9 Rubber 
17 Sawmilling in forest 
11 Copra 
18 Drying, salting fish 
14 Farm prcc. coffee 
12 Farm coconut oil 
34 Coffee grinding 
28 Rice milling 
10 Brown sugar 
8 Cassava products 

15 Farm proc. tea 
7 Handpounded rice 

16 Slaughtering 
32 Noodles/macaroni 
29 Grain mill products 

Source: Ministry of Industry/~EI, op. cit. 

.1415 

.1370 

.1287 

.1132 

.1098 

.1030 

.1013 

.1012 

.0771 

.0681 

.OE30 

.0607 

.0540 

.0519 

.0307 

.0476 

.0413 

.0334 

.0318 

.0315 

.0301 

.0285 

.0284 

.0280 

.0260 

.0234 

.0215 

.0207 

.0200 

.0134 
-.0670 
-.2639 

-
Annex Table 3? 
(contin•.ied) 
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Annex Table !+CJ 

Intermediate import reguirements for groups of industries 

Type of industries 

Intermediate 
currently produced domestically 
currently imported 

~onsumer goods 
currently produced domestically 
curr~ntly imported 

Capital goods 
currently produced domestically 
currently iC1.ported 

Exports 

Imp ore/ 
requirements 

o. 219 
0.409 

0.387 
0.392 

0.399 
0.517 

0.137 

Source: Ministry of Industry/NEI, "Structural Analysis of the Indonesian 
Manufacturing Sector", Rotterdam, February i983. 

~ Import requirements resulting from intermediate deliveries. 
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Annex Table 41 

Projections of incremental capital and labour force requirements in manufacturing 
with special reference to metal sectors; 1980-1990 

ISIC 

371 
372 
381 
382 
383 
38!+ 
3849 
OM 

TOTAL 

Source: 

Note: 

Labour 
coeff. 

1980 
(Rp 10

9 
/ 

manyear) 

26 
so 

403 
135 
121 
118 
286 
329 

272 

Employment 
elasticity 

0.05 
O. lG 
0.55 
0.35 
0.65 
0.15 
0.40 

0.26 (0.43) 

0.30 (0.42) 

NEI calculations. 

Projections 1990 

Employm.ent 
increase 
1930-1990 

seen.a scen.b 
(xlOOO) (xlOOO) 

2 
6 

187 
48 
48 
52 

112 
1, 130 

1, 785 

1 
5 

203 
31 
64 
41 

112 
2,074 

2,531 

ICOR 

6. u 
4.0 
0.6 
0.8 
0.5 
1.0 
0.4 

1.1 (0.7) 

1.5 (l.O) 

Increm. capital 
requirements 

1980-1990 
scen.a

9 
scen.b9 

(Rp 10 ) (Rp 10 ) 

8,616 
5,000 

507 
821 
308 

2 ,928 
392 

14, 116 

32,688 

4, 596 
3, 748 

549 
518 
410 

2,342 
392 

9,907 

22,462 

1) The figure between brackets applies to scenario (b), the other 
figure to scenario (a). 

l. Labour coefficients were derived from more detailed labour
output ratio's presented in Ministry of Industry/NEI, "Structural 
Analysis of the Indonesian Manufacturing Sector", Rotterdam, 
February, 1983. 

2. Employment elasticities were obtained from data presented in BPS, 
Industrial Surveys, for 1975 and 1980. The output data from this 
source we~e converted in constant prices through application of 
sectoral wholesale price indices for manufa~turing. 

3. Capital-output ratios were, among others, obtained from data from: 
Ministry of lndustry/NEI, "Project Mankap DTA-193: Harmonisation 
report", Jakarta/Rotterdam, 1983. 
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Annex Table 42 

Projections of incremental direct intermediate import requirements and incremental • 
manufacturing sector with special reference to metal industries; 

1980-i990 

ISIC 

371 
372 
381 
382 
383 
384 
3849 
OM 

Import 
share 
1980 
a/ 

0.35 
0.05 
0.51 
0.68 
0.66 
0. 58 
0.15 

0.30 (0.25) 

Projections increm. 
import requirements 

1980-1990 

seen. a 

503 
63 

431 
698 
406 

1,698 
147 

3,932 

seen. b 

268 
47 

467 
441 
541 

1, 358 
147 

3' 634 

Total 0.36 (0.31) 7,878 6,903 

Source: NEI cal.:ulations. 

Value added 
share 
1980 

0.28 
0.28 
0.25 
0.25 
0.23 
0.33 
0.22 

'E_/ 

0.31 (0.30) 

0.30 (0.29) 

Projections increm. 
value added 
1980-1990 

seen. a 

402 
350 
211 
257 
141 
966 
216 

4' 127 

6,670 

seen. b 

214 
262 
229 
162 
189 
773 
216 

4,490 

6, 535 

a/ Share of imported inputs in production. 
~ Share o~ value added at factor prices in -production. 

• 
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Annex Table 43 

Labour-intensity of groups of industries 

Type of industries 

Intermediates 
currently produced dow~stically 
currently imported 

Consumer goods 
currently produced domestically 
currently imported 

Capital goods 
currently produced domest!.cally 
currently imported 

Exports 

Natural-resource processing industries 

Large scale sector 

Mixed sectors 

Small scale sectors 

Labour intensit) ~ 

736.5 
283.9 

464.4 
441. 3 

367.l 
303.2 

594.9 

1,613.l 

235.3 

793.8 

834.0 

Source: Ministry of Industry/NEI, "Structural Analysis of the Indonesian 
Manufacturing Sector", R0tterdam, February 1980. 

~ M".llyears per Rp. billion of domestic final demand. 
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Chapter I. An Overview 

Capital goods constitute an important part of engineering goods 

industries classified under ISIC 38 ''Fabricated metal products, machinery and 

equipment". The engineering sector includes five main industrial groups; 

fabricated metal products (ISIC 381); machinery, except electrical (382); 

electrical machinery (383); transport equipment (384), and professional 

scientific and photographic equipment (385). Manufacture of parts and 

components as well as assembly cperations are included in the engineering 

industry. 

Viewed as a group, the engineering industry is one of the most 

heterogeneous branches within the entire manufacturing sector. It is composed 

of a wide range of manufactured products, parts an<l components covering both 

consumer durables (cutlery, rariios, TV-sets, electrical household goods, motor 

cycles, private passenger cars); intermediate goods (parts and components for 

assembly operations) and all capital goods (machinery, plant equipment, metal 

products and some transport equipment).~/ The distinction is important 

because market conditions and production processes vary widely among products 

depending upon whether demand is consumer oriented (both household and 

government consumption) or dependent upon investment demand. Policy 

approaches to the three product groups may also be quite different. 

Indonesian industrial statistics do not permit an exact statistical 

definition of capital goods. Ideally such definition ought to be based upon 

!SIC 38, but "sifted" for consumer durables and intermediate goods. A broad 

estimate however may be derived from the provisional 1980 input-output table, 

which contains information on the structure of production according to major 

demand components (Table I.l). The input-output table distinguishes between; 

inputs into gross fixed capital formation which may serve as an approximation 

for capital goods; for intermediate output; and for private (household) and 

government consumption, which may be equated with consumer durables. Based 

~/ The distinction between consumer durables end capital goods is by no means 
always clear, since some products, for exa~?l~ sewing machines, can be 
either consumer goods (for private use) or ~apital goods (for use in 
textile industry). 
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upon Table I.l an estimate may be derived of the distribution of capital, 

intermediate and consumer durables within the engineering industries. 

Accordingly the (weighted) share of capital goods within the engineering goods 

industry (ISIC 38) is estimated at 28.2 per cent while that of consumer goods 

is put at 21.5 per cent of total production. Noteworthy is the high share of 

intermedi~te goods of 50.3 per cent, primarily consisting of production of 

materials (such as metal products), semi fabricated products (such as steel 

rods, wires), components and parts as well as sub-assemblies, sub-contracting 

and repair. These intermediate goods, in turn, serve as inputs into the 

capital goods or consumer durable producting industries. 

Table I.l: Component shares of ciomesticaly produced g~ods, 1980 

Sector In termed- Private Govern- Gross Change Export Total 
iate cons ump- ment fixed in Produc-

Output tion cons ump- capital Stock tion 
ISIC tion formation 

----------Percentage----------
381 Metal 71.59 7.78 2.48 18. 53 -1.03 0.66 100 .o 

products 
382,383 Machinery 

and 
repair 39.02 11.67 5.93 19. 39 15 .36 8.73 100.0 

384 Transport 
equipment 33.92 20.28 7.76 37 .19 0.69 0 .16 100 .0 

38 Total 
( exc 1. 38) 

Source: Provisional Input-output Tab le, 1980. 

Assuming, that capital goods account for around 28.2 per cent of all 

engineering goods which in turn account for 17 .0 per cent of total 

manufacturing gross output, it follows that the share of capital goods within 

the Indonenian manufacturing sector was about 5 per cent of gross output in 

1980. While this figure undoubtedly is only indicative, it may be claimed 

that an "embryonic" capital goods industry has emerged in recent years. 

Since a~ operational statistical definition of the capital goods industry 
' 

is not feasible, this chapter will initially,survey the entire engineering 

goods industry (!SIC 38) and subsequently, pl~ce particular ~mphasis upon those 
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sub-grou~s which encompass most capital goods, namely, non-electrical 

machinery and equipment (382), electrical machinery (383) and metal products 

(ISIC 381). The key focus of the analysis will be on capital goods intended 

for industrial use, especially plant processing equipment and machinery (ISIC 

332). These products are inter alia required for processing raw materials 

from agriculture and forestry into semi-finished and finished products. 

Additional information is provided on the iron and steel sector (ISIC 371) 

which supplies part of an important raw material for the engineering industry. 

This broad approach to analysing the capital goods industry is useful 

since there is a potential for substitution in the product-mix among many 

sub-groups within the engineering industry. The survey would therefore be 

indicative of the potential base for development of the capital goods industry 

in general. 

Chapter II. Structure and Performance of Capital Goods 
and Engineering Industry 

Overall performance 

The capital goods and engineering industry ranks among the fastest growing 

industries within the entire Indonesian manufacturing sector. During the 

period 1970-80 value added of the engineering industry grew at 17.6 per cent 

annually compared with 11.8 per cent for the whole manufacturing sector. 

Table II.I shows that particularly high growth of value added was recorded for 

electric assembly, which grew at an average annual rate of close to 30 per 

cent during the 1970s followed by non-electrical machinery (27.6 per cent) and 

metal products (20.2 per cent). During the same period the number of medium 

and large scale engineering enterprises grew from 255 to 811 enterprises 

(Annex Table 4). This rapid growth, which was in part related to the low 

initial base, but also owed something to favourable developments in the 

national economy raised the share of engineering goods in total manufacturing 

value added from 6.1 per cent in 1970 to 16.9 per cent in 1980. 
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Table II.l; Value added, employment and labour productivity 
in capital goods and engineer1.1g industries 

1970 - 1980 

ISIC Average Share of Share of Value Contribution 
annual growth value added Employment added to overall 

1970-1980 in tot a! in total per em- employment 
MV~/ Em- manufac- manufac- ployee growth 

ploy- tu ring turing 1980 of total 
ment 1971 1980 1970 1980 (000 manufacturing 

us $) 1970-80 

381 
fabricated 
metal 
products 20.2 11.5 2.3 3.5 2.8 4 .2 2.9 5.7 

382 
~achinery, 

except 
electrical 19.5 10.5 0.4 1.6 0.9 1.2 4.5 1.6 

383 
Electrical 
machinery 30.8 27.1 2.5 5.3 0.7 3.9 4.8 7.1 

384 
Transport 
equipment 5.6 16.6 0.9 6.4 1.3 3.1 7.3 5.1 

385 
Scientific 
and profes-
sional 
equip. 12.0~/ o.o 0. 1 o.o 0 .1 2.2 2.1 

ISIC 38 
sub-total ll .6 15.8 6.1 16.9 5.8 12.6 4.7 21.6 

Total 
manufac. 11.8 7.1 100.0 100.0 100 .o 100 .o 3.5 100 .o 

Source; Part II, Tables II.4; II.5 and Annex Table 11. 

~I Trend real growth rates based on estimated index numbers for value added 
for the entire industry as provided by UN Statistical Office, New York. 

~I 1970-1976. 

The most important subgroups within the engineering industry in 1980 were 

transport equipment (6.4 per cent of total manufacturing value added) 

electrical machinery (5.3 per cent) and metal products (3.5 per cent). The 

non-el'ectrical machinery industry, which accounted for only 1.6 per cent of 

total manuf~cturing value added, has lagged behind in growth of other 

engineering industries. The production of plant equipment included in this 

category is still very small. Noteworthy is the small size of the 

professional and scientific equipment sector (0.1 per cent). 
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1 1 b d . . d 1 b . . l/ Emp oyment, a our pro uctivity an a our intensity-

The contribution of the engineering industry tc employment creation has 

been quite impressive, which is indicative of the labour intensive r.ature of 

many of these manufacturing activities. During the priod 1970-80 employment 

in the large and medium-scale engineering industry grew by 15.8 per cent 

annually. In absolute terms emplo}ment in the enginering industry grew by 

93,050 persons from 27,950 in 1970 to 121,000 in 1980, which corresponds to 

21.6 per cent of the overall increase in employment of the entire 

manufacturing sector during the 1970s. Concomitantly the sha~e of engineering 

industries in total manufacturing employment grew from 5.8 per cent in 1970 to 

12.6 per cent in 1980. Employment grew substantially in electrical machinery 

by 27.1 per cent average annual rate of growth from 1970-80, followed by 

transport equipment (16.6 per cent), metal products (11.5 per cent) and 

non-electrical machinery (10.5 per cent). 

Labour productivity in the engineering industries, especially in the 

automotive and electrical machinery industries, is generally higher than in 

the manufacturing sector as a whole. This may be due to the circumstances 

that many engineering products are sold in protected markets and the fact that 

productivity in the overall manufacturing sector is somewhat depressed by the 

low productivity of traditional industries. The highest levels of labour 

productivity were in the following sub-sectors~ motor cycles and three wheel 

vehicles, motor vehicle manufacture and assembly, electrical apparatus and 

supplies, and storage batteries (Annex Table 10). 

The scanty data available on skill composition of the labour force in the 

engineering industry suggests that the majority is unskilled. The number of 

skilled workers, technical and engineering personnel is very small. This lack 

of skilled labour severely restricts the range of products that can be 

produced in Indonesia. Skill development is therefore one of the major 

prerequisites for further development of these industries. 

1/ Factor intensities in the engineering industry (!SIC 38) are discussed in 
Part II. 



ISIC 

371 

331 

382 

383 

3811 

385 

Table II.2 Nwnber of' establishments, persons enga.ced, and average size of establish!ncnt, 
I~IC 271 iron and steel Lasic industries and ISTC ~8 metal products, machinery 

anil equipment, 197'.J, 1980 and 19n1 

Number 
Number of Persons Engaged 

Number 
of 

of Persona Per 

Esto.blislunenta 1975 1980 1981 Establi ahrnent 

1975 1980 1981 Number % Number % Number % 1975 1980 1981 

Iron and Steel Industries 13 23 22 2,883 - 8,822 - 9,483 - 222 384 431 

Metul Products 282 363 355 22,434 36.5 41,055 33.8 1111,037 33,2 80 113 124 

Nun-electrical Machinery 98 132 128 8,833 14.4 12,055 9,9 12,658 9.6 90 91 99 

Electrical Machinery 77 113 115 10,463 11.0 37 ,388 30.8 38,778 29,3 136 331 337 

Transport Equipment 118 178. 188 19,356 31.4 29,991 24.7 35,9119 27.1 254 168 207 

Scientific, Photographic l~. 25 27 460 0.7 990 o.8 1,023 o.8 66 40 38 

Eqt<ipment 

Total ISIC 38 590 811 813 ·61,546 100.0 121,479 100.0 132 ,4li5 100.0 101• 150 163 

Suurce: Survey of' Manufactud ng Industrief', BPS, Indonesia, 1975, 1980 and 1981. 
See al so Annex Ta bl es l1 and 5. 

rr, 

( 

! 



~--

- 7 -

Information on labour intensity provided in Table II.3 sho~s that the 

share of wages and salares in value added in the engineering goods industry 

was 29.2 per cent in 1975. By 1980 the share had fallen to 22.8 per cent and 

in 1981 even f··rther t::o 20.0 per cent. This decline was entirely due to a 

drastic fall in labour intensity in the transport equipment sector from 36 per 

cent in 1975 to 14 per cent in 1981. In other words there was a substantial 

increase in capital intensity and/or profit in this sector, particularly in 

motor vehicle assembly and manufacture, ship building and repair. However 

labour intensity did not decline in other engineering sectors and remained 

high particularly in the following sub-groups: kitchen apparatus, transport 

equipment n.e.c., scientific equipment, dry cell batteries, bicycle, becak 

assembly and manufacture, metal containers, and motor vehicle body and 

equipment. (Annex Table 9). 

Table II.3: Value add~d, share of wage~ and salaries in value added and 
value added per employee, 1975, 1930 and 1981 

!SIC 

371 
Iron and Stee 1 

Industries 
381 
Metal products 
382 Non-elec-
tr ica l ma ch. 

383 Electrical 
machinery 

384 Transport 
equipment 

385 Scientific, 
Photographic 
equipment 

1975 
Value 
Added 

1.1 

16 .9 

8.0 

18 .3 

20.3 

0.2 

(values in current prices) 

Value Added (billion Rp.) 
1980 1981 

Per- Value Per
cen- Added cen-

Share of 
Wages and 

Salaries in 
Value Added 

Per- Value 
cen- added 
tage tage tage 1975 1980 1981 

---Percentage---

70.0 79 .5 32 13 12 

26.5 74.2 20.7 85.4 16.l 32 29 33 

12.6 33.4 9.3 42.9 8.1 24 24 24 

28.7 112.6 31.5 125.9 23.6 20 22 23 

31.9 136.2 38.1 277.8 52.l 36 20 14 

0.3 1.4 0.4 0.7 0.1 40 26 56 

Value 
Added 
per em
ployee 
1981 

( 000 Rp.) 

8,383 

1,939 

3,389 

3,247 

7, 728 

684 

Tota 1 ISIC 38 63.7 100.0 357.8 100.0 533.0 100.0 29.2 22.8 20.0 4,025 

~; Survey of Manufacturing Industries, BPS, Indonesia, 1975, 1980 and 
1981. 
See also Annex Tables 1, 2, 3, 6, 7, 8 and 11. 
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Geographical location 

Tile geographical concentration of eng1neer1ng enterprises follows the 

general pattern of tne overall manufactur~ng sector. Table II.4 show that 

most engineering enterprises, around 86 per cent, are located in Java. Almost 

one-third of the 790 enterprises in operation in 1981 were located in Jakarta 

(258 enterprises). Almost one-fourth, or 174 enterprises, were ~oncentrated 

in East Java, while another 141 enterprises were located in West Jeva, 95 in 

Central Java and 11 in Yogyakarta. Outside Java there were a few enterprises 

in Sumatra (71 enterprises), but in the other regions the incidence of any 

organised engineering industry is very restricted. 

!SIC 

Table II.4; Location of engineering enterprises 1981 
(!SIC 38 except 385) 

Jakar- East West Cen- Yogy- Suma- Sula- Kali-
ta Java Java tr al karta tra wesi mantan 

Java 

Others 

---------------Number of Enterprises---------------------

381 Fabricated 
metal products 125 93 45 33 8 34 

382 Machinery, 
except e lee. 20 30 34 30 l 13 

383 Electrical 
machinery 55 10 34 9 1 6 

384 Transport 
equipment 58 41 28 23 1 18 

Total 258 174 141 95 ll 71 

Source~ BPS (unpublished data) (Annex Tables 12-17). 
~/ Alternative figure reported; Table II.2 (188). 

Size structure of enterprises 

8 1 8 

0 0 0 

0 0 0 

5 7 11 

13 8 19 

The average ?lant size of engineering enterprises has increased from 10'• 

persons per establiahrnent in 1975 to 163 in 1981 (Table II.2). Industrial 

enterprises are partic~larly large in the electrical machinery and transport 

equipment industries especially in the following sub-groups; dry cell 

batteries, motor cycles, 3 wheel vehicles, radio, TV-sets, communication 

equipment, motor v~l1icle assembly and manufacture, and electrical apparatus 

.1nd supplies (Annex Table 4). These are mr.inly assembly operations 

characterised by large production n•ns, s :andardised products and economies of 

scale. 

Total 

355 

128 

ll5 
a/ 

192 

790 
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Table II.5 contains additional information on the distribution of 

engineering outp~t and employment by size class in 1979. The table reveals 

that small scale and cottage enterprises are important in regard to produ~tion 

of metal furniture, fixtures and in the production of agricultural hand tools, 

cutlery, screws and bolts, kitchen appartus, metal containers and metal 

products n.e.c. Undoubtedly many of these small-scale industrial activities 

provide a breeding ground for entrepeneurial activities and skill development 

required by medium and large enterprises. Many small industries could enter 

into foster parent relationships with medium- and large-scale enterprises 

through sub-contracting arrangements, training schemes and thus expand their 

operations and gradually be upgraded to mediuM-scale enterprises. 

Ownership pattern 

Recent data on ownership structure based upon a sample survey of 96 

enterprises shows that local non-pribumi enterprise is the predominant 

ownership form in all engineering industries, particularly in electrical 

machinery (50.0 per cent of all enterprises), metal products (38.5 per cent), 

transport equipment (35.7 per cent) and non-electronical machinery (27.3 per 

cent) (Table II.6). 

The second most important ownership category is pribumi enterprises which 

play a crucial role in the fields cf transport equipment (35.7 per cent), 

non-electrical machinery (27.3 per cent) and fabricated met~l products (26.9 

per cent). The role of pribumi enterprises however is limited in electrical 

machinery. 

Most Government enterprises operate in transport equipment and 

non-electrical machinery industries. In these branches, they account for 

around one-fourth of all enterprises of the sample surveyed. 

Foreign enterprises are important in electrical machinery, metal product~ 

and non-electrical machinery. Their share of the number of enterprises in 

these branches lies between 23 and 30 per cent • 



Table II.5: F.ngineering industr distribution of output and emnloyment by size class of industr;r, 1979 
output in million Rn.' 

-------------- - -- -
Uhare of ~·hllr.S 0 r 

i>111:·L ll f;rml l. 
Enter- r:nter-

Output Eru p 1 o ;rrr .. : n t 
nriscs r>ris":i 
+ House- + House·· ---

Household 1lo1rnehold hold and hold and 
and Hedi um and Cottap;e Cottaire Size 

S..:-:tQ1· CoJ.e'f:-/ 
Medi\:lll Small C::.ttnge and Small Cottage Enter- r:ntcr class-

and Large Enter- Enter- I.aree Enter- Enter- nrii;es prises f~ca-b/ 

Ere Enterprises prises prise:. Tot:i.1 Enta1·priG.:& p1·i::;es prises Tc.tal output Thlpl. t1on -
--------

----lllillion Rp.---- ----number---- ----percentage----

38111 /2/3/4/ 
40/90 64,903 13,007 6,928 84 ,838 21,713 19,820 20,639 62,172 23 65 M 

38120 3,165 5,136 3,961 12,262 2,025 4 ,3111 6,400 12,739 74 84 s 

33130 116,279 3,019 - 119,298 11, 769 2,311 - ll1. 0130 3 16 L 

33200/330 129,474 2,761 - 132 ,235 23,879 3,112 - 26,991 2 12 L 

38320 114,537 172 - 114,709 9,379 95 - 9,474 -- l L 

38340 496 10 - 506 20J1 19 - 223 2 9 L 

38311/2 41,457 707 42,164 5,677 270 5,947 2 5 L .. -
38411 24 ,01;6 3,131 1,060 28 ,237 6,912 2,)24 2,0112 11,478 15 40 L 

n.a. n .a. n.a. - n.a. n .a. n.a. - -- -- L 

3g:,30 75,825 1,506 - 77 ,331 9,706 1,186 - 10,892 2 11 L 

38!140/50 109,350 1,465 - 110,815 6,655 1,245 - 7,900 l 16 L 

n.a. n.a. n.a-,. - n.a. n.a. n ,i;,, - -- -- M 

3&500 1,900 1,217 - 3,177 791 912 - 1,703 40 54 M 

Total 38 681,432 32,191 11,949 f25 ,572 98,710 35,808 29,081 163,599 

Source: bPS, InJ.ustrial Survey, 1974, 1979. 
Sur-1ey of Small Scale Industries, 1979 (tentative results) 

NEI ca.lculbtions 

n.a. = not available. 

a/ See exnlar.atory nctc ~n Annex. 
'if l't = mediur.i enterrri~e~ 

L ~ l~~;~~ cnt~rnriscs 
S = small ~nter~rires. 

...... 
0 
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Table II.6~ Percentage breakdown of establishments by dominant 
ownership category 1980 

Sector b f 
. a/ 

Num er o re- Foreign-
porting Estab
lishments 

Government~/ Local-~/ Pribumi~/ 
Non-

Pr i bum i 

---Number--- ---------Percentage Share--------
381 Fabricated 
metal products, 
except machinery 
and equipment 

382 Machinery, 
except electrical 

383 Electrical 
machinery 

384 Transport 
equipment 

26 

22 

20 

28 

Source~ MANKAP survey, 1980. 

23.0 

22.7 

30.0 

3.6 

11.6 38.5 26.9 

22.7 27.3 27.3 

5.0 50.0 15.0 

25.0 35.7 35.7 

a/ "Foreign" if foreign participation in equity is at least 20 per cent. 
~/ "Government" if not "Foreign" and if Government participation in equity is 

at least 20 per cent. 
c/ If neither "Foreign" nor "Government" and if equity participation is 

reported to be predominantly by local non-indigenous persons. 
d/ Remaining cases. 

Investment 

The proportion of gross fixed capital formation in the manufacturing 

sector channeled into the engineering industry increased from 8.0 per cent in 

1970 to 13.3 per cent in 1980. The data presented in Table II.7 on gross 

fixed capital information in the engineering industry shows that large 

investments were channeled into the transport equipment and metal products 

industry as well as the electrical machinery industry. Investment in the 

non-electrical machinery industry, which accounted for only 5.9 per cent of 

gross fixed capital formation in the entire engineering industry in 1980 

increased to 13.1 per cent in 1981. The low investment activity in this 

tranch during the second half of the 1970s explains in part the lagging 

performance of this industry. Major investments have thus been channeled into 

assembly operations while investments in plant equipment and machinery for 

processing agricultural products, wood products, textile manufacture, etc. 

have been very meagre. 
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Table II.7; Gross fixed capital formation in ISIC 38 metal products, machinery 
and equipment 1975, 1980, 1981 

(million Rp.) 

ISIC 1975 1980 1981 
Million Rp. % ~illion Rp. % Million Rp. % 

381 Metal Product 9,190 29.3 20,345 33.7 18,428 23.8 
382 Non-electrical 

machinery 1,338 4.3 3,544 5.9 10,173 13 .1 
383 Electrical 

machinery 4,070 13.0 16,015 26.5 24,009 31.0 
384 Transport 

equipment 16,760 53.3 20 ,341 33.7 24,798 32.C 
385 Scientific, Photo-

graphic equipment 11 0.1 119 0.2 164 o.~ 

38 Total ISIC 31,369 100.0 60,364 100 .o 77 ,572 101) 

Source~ Survey of Manufacturing Industries, BPS, Indonesia, 1975, 1980 and 
1981. 

Considerable foreign investment activity occurred in the metal products 

industry. The amount of approved foreign investment by the BKPM (Inves~ment 

Co-ordinating Board) since 1967 was US $711.5 million. However, owing to the 

often considerable gestation per~od of some investment and the postponement 

and/or cancellation of a few large scale projects, only US $512 million (102 

projects) were implemented during the same period. This represented 18.0 per 

cent of all foreign investment i~plemented in the manufacturing sector (Table 

II.8). 

In the basic metals industry the amount of approved foreign investment ~2S 

considerably higher, US $2,060 million. However, since a few very large 

1pproved projects did not come into fruition the low implementation ratio of 

12.5 per cent resulted in only US $256.7 million of implemented foreign 

investment. 
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Table II.8; Approved and implemented foreign investment in the basic metals 
and metal products sector, 1967-1981 

1967-75 
Total 1967-75 

1976 1977 1978 1979 lq8o 1981 Value Projects 
(Number) 

Approved foreign 
investments 
million US $ 
-basic metals 
-metal products 

Implemented foreign 
investments 
million US $ 
-basic metals 
-metal products 

Implementation 
ratio (%) 
-basic metals 
-metal prod. 

Implemented foreign 
investment as % of 
total manufacturing 
-basic metals 
-metal products 

Foreign investment 
as % of total 
foreign investment 
implemented 
-basic metals 
-metal prod. 

1,084.9 
198.8 

11.6 
61.5 

81.1 30. 7 
221.0 42.4 

8 
ll2 

5.7 
15.5 

3.6 
9.7 

10 .2 
14 .1 

7.2 
10 .0 

18.4 
72.5 

9.9 
92 .0 

27.8 37.8 
35.4 89.9 

15.0 
19.0 

10. 7 
13.7 

14.2 
33.7 

9.3 
22.2 

854.9 ••• 80.6 2,060.3 
45.1 98.8 142.8 711.5 

47.5 23.9 
36.0 52.0 

24.7 10.2 
18.8 22.1 

14.9 6.9 
11.3 15.0 

7.9 
35.3 

3.2 
14.5 

2.1 
9.3 

256.7 
512.0 

12. 5 
72.0 

9.0 
18.0 

5.8 
11.6 

Source~ Bank Indonesia, Report for the Financial Year 1981/82. 

Import dependence!/ 

23 
126 

19 
102 

In 1980 Indonesia's imports of machinery and equipment (SITC 7) amounted 

to US $3,633.8 million which is close to two-fifths of total manufactured 

imports. Some of the simpler machinery and equipment products are obvious 

candidates for import substitution provided feasibility studies prove that 

they are economically viable and can be efficiently produced at or near 

internationally competitive prices in Indonesia. 

Export of machinery and equipment l~ extremely limited and almost 

exclusively confined to electronic components. In 1980 exports of electrical 

1/ Industrial linkages are discussed in Part II of the Industry Sector Study. 
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machinery amounted to US $108.9 million which corresponds to 3.7 per cent of 

total manufactured exports. 

Domestic demand for machinery and equipment is therefore overwhelmingly 

met by imports. It is estimated that the share of imports in apparent 

consumption of machinery and equipment is 66 per cent. Domestic production is 

almost exclusively oriented towards the domestic market, its share of apparent 

consumption is estimated at 34 per cent. In 1980 domestic production of the 

entire engineering industry was 1,159 billion rupiahs which compares with 

imports in the magnitude of 2,277.5 billion rupiahs.!/ Thus in 1980 

Indonesia's imports of machinery 3nd equipment was almost double the value of 

its domestic production. 

Since much of the present engineering production consists of assembly 

operation, the incidence of import dependence of machinery and equipment is 

particularly high in regard to intermediate goods viz parts, components and 

other inputs. In 1980 the share of imported raw materials and components in 

relation to total raw material requirements of the engineering goods industry 

was 76.1 per cent. Import dependence was particularly high (arove average) in 

the following sub-groups: storage batteries; dry cell batteries; radio, TV. 

communication equipment; structural metal products; non-electrical machinery; 

metal containers; motor vehicle assembly and manufacture (Table II.9). 

Domestic supplies to the engineering goods industry, however, were 

important for some sub-groups. For example the domestic industry supplied 

more than half of all raw material requirements in the following sub-groups: 

repairs of electrical equipment; cutlery screws, bolts; manufacture of 

professional and scientific equipment; ship-building and repairs; and bicycle 

and becak assembly and manufacture. 

1/ Exchange rate conversion US $1 = Rupiah 626.75. 
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Table II.9; Reliance on imported raw material3, engineering industries, 
ISIC (38) 1980. 

I8IC Imported Raw Materials and Ccmponents 
as Percent of Total Raw Materials 

37100 

38111 
38112 
38113 
38120 
38130 
38140 
38190 
38200 
38311 
38312 
38320 
38330 
38340 
38411 
38430 
38440 
38450 
38460 
38490 
38500 

38 

Iron and Steel Basic Industry 

Agriculture, hand tools 
Cutlery, screws, bolts 
Kitchen appa~atus 
Metal furniture and fixture 
Structural metal products 
Metal containers 
Metal products n.~.c. 
Machinery and repair 
Storage batteries 
Dry cell batteries 
Radio, TV, communication equip. 
Elec. apparatur/supplies 
Repair of elec. appl. 
Shipbuilding and r~pair 
Motor vehicles ass./manu. 
Motor cycle/3 wheel veh. 
Bicycle, becak ass./manu. 
Motor vehicle body + equipment 
Transport equip. n.e.c. 
Manu. of scientific equip. 

Metal products, machinery+ equipment 

58.0 

60.0 
20.3 
65.6 
37.6 
86.6 
81.9 
61.4 
82.6 
96 .1 
89.7 
S7.9 
75.2 
18.2 
45 .4 
81.2 
64.7 
49.7 
57.5 
59.2 
34.9 

76.1 

Source; Survey of Industries, BPS, Indonesia, Vol. II, 1980. 
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Chapter III. Review of Key Capital Goods Industries 

The following review highlights the main features of those engineering 

goods industries which contain predominantly capital goods for industrial use, 

particularly non-electricai machinery, as well as electrical machinery and 

fabricated metal products. 

Non-electrical machinery (ISIC 382) 

The non-electrical machinery branch consists of the following subgroups; 

engines and turbines; agricultural machinery and equipment; metal and wood 

working machinery; special machinery and equipment; office, computing and 

accounting machinery; and other non-electrical machinery and equipment. 

Most capital goods for industrial use are included in the non-electrical 

machinery branch which is the smallest of the three key industries. In 1981 

there were 128 entzrprises providing employment for 12,700 implying an average 

size of 99 employees per enterprise. The branch's share of total 

manufacturing value added and employment was 1.6 per cent and 1.2 per cent 

respectively in 1980. Value added and employment grew rapidly at a rate of 

19.5 per cent (1970-80) and 10.5 per cent (1970-80) respectively, which is 

indicative of a very substantial improvement of labour productivity. 

The non-electrical machinery branch has lagged behind the growth of other 

engineering industries from 1975-1980 as reflected in its declining share cf 

employment, output and value added within the engineering industry. There was 

however a significant increase in investment and value added from 1980-1981. 

The reasons for the lagging performance can be traced to the meagre 

investments resources channeled into this br~,~~ and the inherent supply 

problems. Undoubtedly these problems are routed in lack of skilled labour; 

insufficient marketing and management skills and inadequate technological 

capacity. Only very few enterprises have the capability of manufacturing 

complete parts of products. The quality of products is generally poor and 

production is greatly dependent upon imports of parts of complete products. 

Table III.l depicts the emergence of an embryonic capital goods industry 

producing plant equipment and machinery for agricultural processing 

industries. These capital goods include inter alia'sugar cdne milling 
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machines, rice press machines, corn grinders, coconut oil milling machines, 

coffee milling machines, tea processing machines, rice press machines, as well 

as weaving machines, rubber machines and brick processing machines. However, 

the extremely low unit value of many items is suspicious and points toward3 

the predominance of assembly operations and/or repair activities, while the 

actual fabrication of complete products is still limited. 

Table III.l~ Domestic production and repair of non-electric machinery and 
equipment (!SIC 382) in Indonesia, 1980 

Machinery Unit 

Generator 
Radiator 
Stone crusher 
Generator sets 
Cranes 
Tile press 
Tile roofing machines 
Rice press machines 
Tile press machines 
Tea processing machines 
r-tixing machinery 
Rubber machinery 
Sugar cane milling mac~1nes 
Brick processing machines 
Weaving machine apparatus 
Rubber rollers machines 
Sondir/~pecial machines 
Corn grinder mill 
Coconut oil milling machines 
Brick pressing machine 
Maize press/roller machines 
Tapioca milling machines 
Moulding machines 
Kloss machines 
Finishing textile machinery 
Saw machines 
Coffee milling 
Excenter press machines 
Bean curd processing machines 
Chili processing machines 
Other machines 

Total all machines 

unit 
unit 
ton 
set 
unit 
set 
set 
set 
set 
unit 
set 
ton 
ton 
number 
number 
number 
number 
number 
number 
number 
set 
set 
number 
number 
unit 
unit 
number 
number 
number 
number 

Physical 
Production 

58,075 
130 
102 

1,645 
37 

2,578 
206 
451 
250 

27 
37 
27 

241 
1,002 
5,205 

33 
24 

142 
40 

3 
134 

2 
75 
15 
12 

1 
33 
13 

7 
2 

Value 
(000 Rp.) 

26,369,491 
4,231,169 
1,300,500 

962 ,549 
673,719 
207,540 
181,902 
175,891 
153,000 
142 '598 
77,000 
60,937 
58,319 
47 ,600 
45,018 
35,600 
28,800 
22,120 
21,000 
17,000 
16,623 
15,000 
11,250 
11,250 
11, 100 
9,000 
8,500 
1,500 

980 
270 

18,429 

34,915,661 

Source~ Survey of Manufacturing Industries, Indonesia, Vol.II, 1980. 

l:nit 
Value 

( 000 R • ) 
454.1 

32,547.5 
12,750.0 

585.1 
18,208.6 

80.5 
883.0 
390.0 
612.0 

5 ,281.4 
2 ,081.1 
2,256.9 

242.0 
47.5 
8.6 

1,078.8 
1,200.0 

155 .8 
525.0 

5,666.7 
121.8 

7,500.0 
150.0 
750.0 
925.0 

9,000.0 
257.6 
115 .4 
140.0 
135 .o 
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Production processes in the non-electrical machinery branch are 

predominantly assembly activities using imported parts. The incidence of 

import dependence is relatively strong as reflected in the high share of 

imports of 82.6 per cent of total raw material requirements (Table II.9). 

However most intermediate goods from the basic metal industry are from 

domestic origin (76 per cent) except metal products serving as intermediate 

goods which are mainly imported with only 9.3 per cent supplied by domestic 

industries. The predominant use of old machines, simple tools and traditional 

production technology is characteristic for this branch. 

Contrary to most other eng1neer1ng goods industries, the average size of 

enterprises in this branch is relatively small, with an average of 99 persons 

per enterprise, which in Indonesia is at the borderline between medium and 

large scale enterprises. The majority of the 128 enterprises in 1981 are 

located in West Java (34 enterprises), followed by East Java (30 enterprises), 

Central Java (30 enterprises), Jakarta (20 enterprises) and North Sumatra and 

Riau (13 enterprises) (Annex Table 14). Many of these enterprises were 

initially established as agricultural supporting repair workshops. In 

Surabaya and the Probolinggo area in East Java they started as the service 

basis for the sugar industry; in Tegal, West Java, they developed as centres 

for supporting rice cultivation; and in the Medan area they originally 

supported the plantations. 

Many of the workshops were originally established by the Dutch. Today the 

non-electrical machinery enterprises are fairly evenly distributed among 

pribumi (27.3 per cent of all enterprises) and non-prihumi (27.3 per cent), 

and between government (22.7 per cent) and foreign ownership (22.7 per cent). 

A majority of enterprises have the legal status of PT (Perusahaan Terbatas = 

limited company) while a minority, 14 per cent, have legal status of PD 

(Perusahaa~ Dagang). 

All products of the non-electrical machinery branch are sold in the 

domestic market. The virtual absence of exports may be explained by adequate 

profits in protected home markets (i.e., lack of incentives to look for export 

markets), lack of international competitiveness (price, quality) and lack ~f 

export marketing capacity. 

Government banks have so far not played any major role in providing 

financing for the non-electrical machinery industry. The share of working 
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capital in total capital is high, while the levels of capital utilisation and 

capital coefficient are low. The non-electrical machinery sector received 

only a modest degree of protection against competing imports. The effective 

rate of protection is estimated at 18 per cent (Annex Table 19). 

The potential demand for many non-electrical machinery products is growing 

rapidly to levels at which economic production in Indonesia may gradually be 

visualised. Undoubtedly there is widespread preference for purchasing 

imported equipment, which tends to be ch2aper and of better quality. 

Improvement of product quality, competitiveness and marketing skills is 

therefore a prerequisite for the further development of this industry, which 

could also be supported by the procurement policy of public industrial 

enterprises acting as purchasers of the products of the industry. 

The main problems of expanding output of non-electrical machinery are 

likely to be on the supply side owing to the predominant use of outdated, 

traditional technology anc old equipment. The production of non-electrical 

products involves higher skills which is greatly lagging. This points to the 

urgent need for management training and education, on-the-job and vocational 

training, and special programmes to enhance skill development in general. 

Electrical machinery (ISIC 383) 

The electrical machinery industry branch consists of enterprises 

producing~ storage batteries; dry cell ~atteries; radios, TV and 

communication equipment; electrical apparatus and supplies, as well as repair 

of electrical appliances. The most important sub-sectors are communication 

equipment and apparatus (3832) and electrical apparatus and supplies (3833) 

which include such products as radios, TV-sets, recorded casette tapes, and 

also integrated circuits, transformers, electrical cables, lamps and 

refrigerators. Obviously many of these prod 11cts are consumer durables, but 

there are a large number of potential capital goods products. 

The electrical machinery industry has emerged as the fastest growing 

branch within the entire engineering goods industry. Value added and 

employment grew at an average annual rate of 30.8 and 27.l per cent 

respectively from 1970-80. Growth in labour productivity was very modest. 

The branch's share in total manufacturing value added and employment was 5.3 

and 3.9 per cent respectively in 1980. The electrical machinery industry 
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provided employment for close to 39,000 persons in 1981 and made the largest 

absolute contribution of all engineering industries to overall employment 

growth in manufacturing during the 1970s. 

Table III.2 shows that in 1980 there was quite considerable assembly and 

domestic production of TVs; integrated circuits and parts; cables, wires and 

rods; dry cell batteries; casette and tape recorders; and radios, 

transceivers, high equipment (see also Annex Table 18). Obviously many of 

these products are consumer durables and intermediate goods but an "infant 

capital goods industry" also exists. Undoubtedly the established production 

capacity and existing skills represents a potential basis for future inclusion 

of capital goods in the product mix. Notable among the relatively few capital 

goods are; sewing machines (110,000 units); transformers (1,863,000 units); 

exhaust fans (31,000 sets) and electrical tools (533 million Rp.). Some of 

these also serve as consumer durables. The low level of capital goods 

production of electrical machinery reflects the technologically more complex 

production requirements. These products usually require more sophisticated 

technology than mechanical machinery. 

Production processes are in most cases quite up to date. In many cases 

they consist of assembly operations based upon imported parts for radio and TV 

sets, or the assembly of completely knocked down kits (CDK-kits), usually 

using unskilled or semi-skilled labour. Efforts are being made to standardize 

products and parts in order to speed up the process of increasing the 

proportion of domestic content. 

The majority of the 115 enterprises operating in this branch in 1981 are 

located in Jakarta (55 enterprises) and West Java (34 enterprises). A few 

enterprises are located in East Java (10), as well as Central Java and 

Yogyakarta (10) and Sumatra and Riau (6). These enterprises are typically 

large scale with an average size of 337 persons, which is double the average 

size of the Indonesian engineering goods industry. The average size of 

enterprises in the industry more than doubled since 1975. Enterprises are 

particularly large scale in sub-sectors producing; dry cell batteries (692 

employees per enterprise); radio, TV-sets and communication equipment (448 

persons per enterprise); and electrical apparatus and supplies (274 persons 

per enterprise) (Annex Table 4). The assembly of electronic products entails 

many labour intensive operations and require large production runs of 

relatively standardized products. 
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Table III.2: Domestic production of electric machinery and equipment 

(ISIC 383), in Indonesia, 1980 

1. TV, black and white/coloured 
2. Integrated circuits and panels 
3. Cables, wires and rods 
4. Dry cell Batteries 
S. Cassette and tape recorders 
6. Radios, transceiver, Hi-Fi 
7. Refrigerators 
8. Other cables 
9. Storage batteries (accummula-

tor), and parts 
10. Bulb and tube lamps 
11. Air conditioners 
12. Fans 
13. Transformers 
14. Plugs, sockets, switches 
fS. BC 
16. Melamine sheet~ 
17. Sewing machines 
18. Trafo TL 
19. PVC wires 
20. Gas appliances 
21. Electric tools 
22. Rice cookers 
23. Condensors 
24. Others 

Total (gross output ISIC 383) 

Unit 

000 units 
000 uni ts 

tons 

000 units 
000 units 
000 uni.ts 

000 meters 

000 units 
000 units 

000 unit 
000 units 
000 units 

tons 
000 sheets 

000 units 
000 units 

tons 
000 sets 

000 sets 
000 units 

Source: BPS:Survey of Industries,1980. 

Physical 
production 

607 
487,745 
30' 172 

29,091 
3,109 

82 
121,853 

107,753 
37 

245 
1,863 

11,8 70 
1,656 

603 
110 

1,929 
216 

22 

32 
501 

Value 
(000 Rp.) 

103,141,491 
52,835,488 
45,800,899 
38,925,621 
33, 739 ,484 
21,954,185 
13,248,519 
11,213,519 

9,373,158 
9,465,528 
7,985,937 
5,504,210 
3,826,032 
3,850,878 
2,919,108 
2,413,644 
2,028,843 
1,027,385 
1,528,099 

886,680 
532,'' 7 1 
463,376 
422,243 

14,056,757 

387,14~,415 

Price 
p'":. unit 

(Ro.)_ 

169, 920 
108 

1,518,000 

1, 160 
7 ,061 

161,567 
92 

88 
215,836 
22,466 

2,053,000 
324 

1,763,000 
4,003 

18,444 
533 

7,075,000 
40,304 

14,480 
843 

The predominant ownership form is non-pribumi (50 per cent of all 

establishments), followed by foreign ownership (30 per cent). The role of 

private pribumi and Government is therefore relatively modest. The majority 

of firms have the legal status of PT (perusahaan terbatas = limited company). 

Many establishments in the branch have been accorded special tax facilities. 

The electrical machinery industry is the only engineering goods industry 

which has penetrated export markets with around 14 per cent of its product ion 

being exported. Exports of electronic components increased from US $52.3 

million in 1981 to US $ 75.6 million in 1982. Export products are mainly 

integrated electrical circuits produced by domestic branches of foreign owned 
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(US) companies which conduct a bond processing operation i.e., import 

components and re-export of assembled products back to the US via Singapore 

and where Indonesian value added represent only ~bout 20 per cent. 

Transnational corporations have therefore played a significant role in the 

development of exports in this industry. 

~ost inputs for the electrical machinery industry originate from other 

engineering enterprises, mainly metal products (ISIC 381). However, only 8.4 

per cent of these inputs originate from domestic sources. TI1e proportion of 

imported raw materials and components is very high, particularly in regard to 

input i~to the production of storage batteries (96.1 per cent); radio, TV-sets 

and =ommunication equipment (89.7 per cent); as well as electrical apparatus 

and supplies (87.9 per cent) (Table II.9). Domestic inputs originate mainly 

from non-metallic mineral produces (ISIC 36) (89 per cent) primarily glass 

bulbs and tubes for lamps. 

Investments through branches of foreign banks seem to play a leading role 

in the provision of finance. Government banks do not provide any significant 

credit to enterprises of the sector. Domestic machinery products are highly 

protected against competing imports through high rates of effective protection 

estimated at 111 per cent (Annex Table 19). 

Fabricated metal products (!SIC 381) 

A highly heterogeneous group which consists of: agricultural hand tools 

and equipment: cutlery, screws, and bolts; kitchen apparatus; metal furnitur: 

and fixtures; structural metal products; metal containers; and other metal 

products. The main products are: galvanized corrugated and flat sheets (for 

roofing purposes); pipes; construction works; and aluminum extruded products. 

Other products include machine parts, hand tools, and gas lamps, bars, wire 

rod, wires, nuts, pipes, and sheets. 

In 1981 there were some 355 enterprises employing around 44,000 persons or 

4.2 per cent of total manufacturing employment. The corresponding share of 

value added was 3.5 per cent. Manufacturing value added and employment grew 

during 1970-80 at an average annual rate of 20.2 per cent and 11.5 per cent 

respectively, iffiplying a yearly growth rate of labour productivity of 8.7 per 

cent. The average labour productivity, however, is still very low for all 

sub-groups of this branch. 
' 
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The average plant size, 124 persons per enterprise in 1981 has been 

increasing since 1975. The small scale and cottage industries play an 

important role in employment and output of metal products, as indicated in 

Table II.5. The number of persons engaged in small and cottage industries in 

fabricated metal products in 1979 was 26,445 persons and 27,039 persons 

respectively which compares with 35,507 persons engaged in medium and large 

industry. 

Most medium and large enterprises are located in Jakarta (125 enterprises) 

and East Java (93 enterprises), followed by West Java (45), Central Java (33), 

North Sumatra and Riau (34), Yogyakarta (8) and Sulawesi (8 enterprises). 

Almost all fabricated metal products are sold domestically. There are 

virtually no exports. Backward linkages to the domestic iron and steel 

industry have not been fuily developed. Most inputs, mainly intermediate 

goods from the basic steel industry, are still imported, except in the case of 

production of cutlery, screws and bolts as well as metal furniture and 

fixtures where domestic raw materials predominate (Table II.9). However as 

far as inputs from the chemical sector (mainly paint) is concerned, almost 50 

per cent is from domestic origin. 

Production processes in the metal products industry are quite diverse. 

Some factories use traditional and outdated technology and product quality is 

often questionable. But there are also some modern plants using new and 

sophisticated technology. The fabricated metal products branch exhibits a low 

average level of capital invested per plant, and a low capital intensity. 

Ncn-pribumi ownership is the largest category (38.5 per cent), followed by 

pribumi enterprises (26.9 per cent); foreign enterprises (23.0 per cent), 

while Government enterprises are few in numbers (11.6 per cent). A majority 

have legal status of PT (perusahaan terbatas = limited company). Government 

banks play an important role in providing capital for this sector and thus 

have a major influence on decisions concerning this sector. The rates of 

capital utilization vary widely from 10-20 per cent to 60-70 per cent due to 

the heterogeneous character of the branch. Fabricated metal products enjoy a 

relatively high degree of protection against competing imports through high 

rates of effective protection estimated at 56.6 per cent (Annex Table 19). 
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Chapter IV. Planned Developments - REPELITA III and IV 

Major planned investment prospects 

Planning for REPELITA IV (1 April 1984 - 31 March 1989) assumes ar. 

economic growth (GDP) of 5 per cent per annum. The industrial sector is 

expected to grow at a rate of 9.5 per cent a year while growth of agriculture 

is put at 3 per cent per annum. The industrial sector will assume a more 

prominent place in Indonesia's economic structure. 

The engineering industry will command high priority during REPELITA IV. 

The planned growth rate for this industry is expected to be substantially 

higher than the 9.5 per cent growth rate envisaged for the overall 

manufacturing sector. Special attention will be directed towards the 

development of industries that produce industrial machinery, with the 

intention that Indonesia will gradually be able to meet her own needs for 

machinery - including spare parts - in further development of industry. 

Industrial development will also be intensified to ensure supplies of raw 

materials. industrial growth will be stepped up to produce equipment for 

agriculture, agricultural implements and agricultural processing machinery. 

REPELITA IV is thus expected to strengthen the important nexus betwP.en 

industry and agriculture. It is in this context that the present study 

assumes crucial importance by identifying opportunities for domestic 

production of capital goods required for processing specific agricultural and 

forestry resources. 

During REPELITA III and REPELITA IV a number of key projects (52) were 

planned for the basic metals sector, the basic chemical industry sector and 

the sub-sector multifarious industry. The total investment requirements for 

these 52 key projects were estimated at US $11,791.28 million. A complete 

list of these key projects is contained in Annex Table 20. 

Among the 52 key projects, 18 projects were planned for the basic metals 

industry sector with total investment requirements estimated at US $2,226 

million. Some of these investment projects were initiated during REPELITA III 
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and will go into operation during the last year of REPELITA III and/or the 

first years of REPELITA IV, while others are under negotition or still open 

for negotiation. In early 1983 the Government decided to review the whole 

public inveztment progrmme following the general economic slowdown and the 

deteriorating balance of payments situation. As a result a number of projects 

were either postponed, rescheduled, "deferred", or reconsidered. 

The original 1982 investment schedule for the basic metals industry which 

will no doubt be further ~econsidered, includes the following 18 investment 

projects,!/ some of whicn have been implemented while others are being 

negotiated or rescheduled (See also Annex Table 20); 

"l. The establishment of a Pellet Factory in Cilegon, West Java, with an 

investment of zppro~imately US$ 130 million and a prod~ction capacity 

of 3,000,000 tons/year. This orcject was to conunence in 1982 and 

should be completed in 1984. 

2. The establishment of a Slab Factory and a Hot Strip Mill in Cilegon, 

West Java. The establishment of this project has been realized. 

3. The establizhment of a Cold Sheet Mill Factory in Cilegon, West !ava, 

with an investment of approximately US $490 million, to produce 

500,000 tons/year of cold rolled sheet. This project is being 

carried out. 

4. The establishment of a Tin Plate Factory in Cilegon, West Java, with 

an investment of approximately US $56.90 million to produce 60,000 up 

to 100,000 tons/year of tin plate. This project is to start in 1983 

and will be completed in 1985. 

5. The establishment of a Seamless Pipe Factory, free location with 

planned investment of approximately US $186.05 million to produce 

150,000 tons/year of seamless pipes. This project is to commence in 

1983 and should be completed in 1985. 

6. The establishment of a Diesel and Petrol Engine Factory in the 

regions of Java with planned investment of approximately US $448 

million, to produce 200,000 units/year of diesel/petrol engines. 

This project is to be completed in 1984. 

1/ Development Program for Basic and Key Industries and Some Ideas on 
Industrial Development in the Fourth Repelita, Jakarta, April 1982, 
Ministry of !ndustry. 
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7. The establishment of Ship Yards in Jakarta, Surabaya (Java), Ujung 

Pandar.g (South Sulawesi) and Palembang (South Sumatra) with an 

investment of approximately US$ 49.60 million to produce/construct 

new ships: 21,000 BRT and to conduct repair works: 540,000 BRT. 

'This project has commenced in 1981 and should be completed in 1984. 

8. The establishment of a Casting Products (Blanks) Factory for Machines 

in Cilegon, West Java, with an investment of approximately US $90.57 

million an the capacity to produce: 

Gray Iron Castings 44,000 tons/year 

Aluminium Alloy Castings 4,200 tons/year 

This project is to be completed in 1984. 

9. 'The establishment of a Forging Products (Blanks) Factory for Machines 

in Cilegon, West Java, with an investment of approximately US $74.89 

million, and the capacity to produce: 

Parts, chassis and transmision 31,000 tons/year 

This project is to be completed in 1984. 

10. 'The establishment of a Machine Tools Factory in Cilegon, West Java, 

with an investment of approximately US $4 million, and the capacity 

to produce: 

lathes 650 units/year 

This project is to be completed in 1984. 

11. 'The estab.'.ishment of a Heavy Equipment Factory rn the regions of Java 

with an investment of approximately US $147.22 million an~ the 

capacity to produce: 

Wheel loaders 

Crawler Tractors 

Exacavators 

This project is being carried out. 

2,980 units/year 

700 units/year 

100 units/year 

12. The establishment of a Railway Carriage Factory in Madiun, East Java, 

with an investment of approximately US $96 million, and the capacity 

to produce: 

Cargo Carriages 

Passenger Carriages 

200 carriages/year 

42 carriages/year 

This project has commenced in 1981 and should be completed in 1984. 

13. The establishment of a Power Train Factory, Suspension and Steering 

System for Motor Vehicles in Jakarta or Surabaya, East Java, with an 

investment of approximately US $38.40 million, and a production 

capacity of 150,000 units/year. This project was to commence in 1982 

and is to be completed in ~985. 
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14. The establishment of an Engine Factory for Motorcycles in Jakarta or 

Surabaya, East Java, with an investment of approximately US $16.80 

million, and a production capacity of 200,000 units/year. This 

project was to commence in 1982 and is to be completed in 1985. 

15. The establishment of a General Machinery Shop for Manufacturing in 

Surabaya, East Java, with an investment of approximately US $235 

million and capacity to produce; 

for Sugar Mills 

for Palm Oil Factories 

for Crumb Rubber Factories 

6,500 tons/year 

8,000 tons/year 

450,000 tons/year 

This project commenced in 1982 and is to be completed in 1985. 

16. The establishment of a Copper Cathode Factory outside Java with an 

investment of approximately US $130 million and a production capcity 

of 40,000 tons/year. This project is to be completed in 1985. 

17. The establishment of a Factory making Heavy Electrical Machinery and 

Equipment with an investment of approximately US$ 28 million. The 

location of this factory is recommended in one of following three 

locations; Jakarta, Bandung or Surabaya. This project is planned to 

commence in 1983 and will be completed in 1985. 

18. The establishment of a Dies and Mould Factory with an investment of 

approximately US $5 million. Location of the factory has not been 

decided. The project was to commence in 1983 and is to be completed 

in 1985." 

Demand and supply balances (capacity, production and domestic demand) 

Capital investment realised during REPELITA I and II through the first and 

second year of REPELITA III mostly went into production of consumer goods fer 

the domPstic market through import substitution. During the third, fourth and 

fifith year of REPELITA III a series of important projects were launched inter 

alia in the field of basic metals industry. 

The investment realised in development projects of the basic metals 

industry from the first through the fourth years (1979/80-1982/83) of the 

REPELITA III period. Totalled Rp. 2,263.4 thousand million and US $1,369.7 

million. TI'tis investment consisted of Rp. 150.2 thousand million non-domestic 

foreign investment schemes; Rp. 2,113.2 thousand million domestic investment 

schemes and VS $1,369.7 million foreign investment schemes. The investment 
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realised in these projects would result in a significant increase in the 

sectoral capacity and production. 

The Government has formulated programmes for development of national 

capacity for certain key industrial products. Estimates of demand and supply 

in terms of capacity, production and domestic demand have been elaborated for 

a number of important industrial products at the five digit ISIC level tor the 

period 1982/83 - 1986/87. The estimated supply and demand position for 

engineering products (ISIC 38) are indicated in Annex Table 21. These 

estimates are based on the above mentioned investments implemented in the 

basic metals industry during the first four years of REPELITA III. 

The progrannne for development and utilization of national capacity in 

selected basic ~etals industries including capital goods and engineering 

industries is briefly outlined in the following (see also Annex Table 21);~/ 

Iron and steel industry 

The capacity for steel bar plant in 1982/83 was 2 million tons, while the 

production of steel bars was 391,000 tons, implying a capacity utilization 

rate of only about 20 per cent. The consumption of steel bars during the same 

period was 350,500 tons, the excess quantity of 40,500 tons was designated for 

the export market. The capacity for concrete iron bars production in 1982/83 

was 1,200,000 tons, while the production was 745,000 tons, or about 62 per 

cent of the capacity. The demand for concrete iron bars during the same 

period was 695,800 tons. The excess production of 49,200 tons was destined 

for exports. 

Non-iron/steel metal industry 

The aluminium ingot industry of Asahan had commenced production at the end 

of 1982 with 115,000 tons output, while the capacity per annum was 225,000 

tons. The demand for aluminium ingots during the same period was 24,000 

tons. The excess production was 91,000 tons. 

l/ The Development of National Capacity in Industry for 1983-1986 - Summary, 
Ministry of Industry, Republic of Indonesia, 1983 (unofficial translation) 
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Additionally, copper rod had also been produced at a capacity of 50,000 

tons, while the production in 1982 was 24,000 tons using importeri raw material. 

Mechanical utensils industry 

The mechanical utensils industry in Indonesia began to develop, with 

activities in machinery reconditioning, and production of certain types of 

mechanical utensils on a job-order basis. The Government is constructing a 

lathe plant (in Cilegon) with a capacity of 300 units per annum which will be 

completed in 1983. Mechanical utensils to an amount of 10,126 units valued US 

$35.3 million were imported in 1981. 

The demand in 1989 is estimated (in units) at 5,950 lathes, 6,250 

drillers, 9,600 sawing machines, and 1,000 milling machines. 

Factory machinery anri utensils industry 

The factory machinery and utensils industry has reached a capacity of 

60,000 tons per annum. It is capable of producing machinery for palm oil 

mills, sugar mills, and - to a certain extent - also for cement factories, 

fertilizer plant, steel industry, petroleum refinery and mining. 

Commodities that have been produced locally include, among others, steel 

construction of various sizes, boilers with a capacity of 20 tons of steam per 

hour, farm tanks, pumps, silos, etc. The demand in 1989 is estimated to reach 

409,000 tons. 

Heavy duty and construction equipment industry 

A heavy duty equipment industry has developed in Inionesia since the 

period of Repelita I, producing road rollers (l,14U units per annum capacity), 

stone crusher (565 units per annum), concete mixers (2,0GU units per ~nnum), 

and asphalt mixing plants (eight units per annum). The demand for hea~y duty 

equipment is growing at an average rate of lu per cent per annum and, in 1989, 

is estimated to reach 726 roac rvllers, 3,000 ~ulldozer and 360 wheel loaders. 
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To meet the above-me~;:1cnea ciemana, construction of new plants has 

commenced under the Foreign Investmenc :::c.leme ~r':·u-1.J 1..:..;:: • .i capacity of 2 ,290 

units per annum as follows; 

- bulldozer 1, 24G i.;n1ts; anm .• m 

- excavator 450 units/annum 

- wheel loader 335 units/annum 

- motor grader 265 units/annum 

There are at present six plants for the production of non-stationary 

diesel motors, with a capacity of 88,664 units per annum. The annual capacity 

for each type of diesel motor is as follows~ 

above 20 HP 

below 20 HP 

19,264 unit /annum 

69,400 units/annum 

Demand in 1983/84 is expect to reach 192,000 units. 

Agricultural equipment industry 

Agricultural machinery/equipment has been produced locally in considerable 

quantity, including tractors, water pumps, threshers, polishers, hullers, rice 

milling units and sprayers. 

The demand for agricultural machinery/equipment is steadily increasing. 

In 1989 demand for tractors expected to reach 27,000 units, threshers 2,540 

units, polishers 83,750 units, hullers 84,881 units and rice milling 30,000 

units. 

Basically, capacity has been sufficient to meet the domestic demand, such 

as 10,000 tractors, 2,500 threshers, 6,100 hullers and rice milling 1,570 

units per annum. 

Electric equipment industry 

The main products of the electric equipment industry in the near future 

are generators and electric motors. The generator in demand is one of small 

capacity (2 to 10 KVA) for household purposes, and ~lso of a capacity above 10 

KVA for industrial purposes as well as for the development of national 

electric supply network (for rural areas). TI'~ electric motor demanded is 
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particularly one for industry/factory equipm~nt, the demand for which now 

reaches 220,000 units per annum as against a present national capacity of only 

about 17,000 units per annum. 

EleL~ronic equipment industry 

11te products of the professional electronic industry which is expected to 

develop in the near future are for telecommunications, electronic data 

processing, and electronic active component. Of the above-mentioned three 

commodities, only telecommunications equipment has entered into production, 

leaving the other two behind. 

Commercial vehicles industry 

11te supply of four-wheel vehicles is currently in the hands of 22 Sole 

Agents/Authorized Dealers covering 20 Assembling Plants which actively produce 

31 makes of vehicle consisting of 78 types. The capacity of domestic 

production of four-wheel vehicles is currently 350,000 units per annum 

consisting of commercial as well as passenger vehicles. 

11te motor vehicle industry, which in recent years has attracted attention 

for its performance, has been developed to meet domestic demand, and to 

encourage the growth of supplier industries. 

11te procedure governing the use of spare parts for commercial four-wheel . 
motor vehicles is reflected in the Decree issued by the Minister of Industry 

No. 168 year 1979 which required the use of only locally made spare parts, 

including engines, not later than the end of 1988. A statement has also been 

issued authorizing seven assembling establishments to produce motor vehicle 

engines with a total capacity of 460,000 units per annum. 

Railway rolling stock industry 

PT INKA is so far the only industrial establishment in the railway rolling 

stock industry. It is located in Madium and has been capable of producing 

railway carriages. The plant commenced prodt:tion in 1981, assembling 

imported CKD raw material. The output of this plant mainly goes into the 

domestic market. Production capacity at present reaches 300 cargo carriages 

per annum. 
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By the middle of the Repelita IV, production capacity 1s to be increased 

to 600 cargo carriages and 50 passenger carriages per annum. 

Electrically Operated Train (KRL) and Diesel Operated Train (KRD) are to 

be produced early in Repelita V, each with production capacity of 20 units per 

annum. 

Ship building industry 

The objective of ship building industry developmtnt 1s to increase the 

capacity of the industry so as to meet the whole demand of the national sea 

going fleet, boch for the new boat construction and for repair. 

There are at present 82 shipyards for steel boats, 68 for wooden vessels 

and 1,500 for traditional vessels located in many different places of the 

country, but with 75 per cent on Java. The capacity is 1,150,000 DWT per 

annum for repair and 195,000 DWT for new construction. 

Aircraft industry 

The only industrial establishment in aircraft production is PT Nurtanto 

Aircraft Industry which is capable of producing various types of aircraft. 

The output of this plant is intended not only to meet domestic demand, but 

also for export to Burma, Pakistan, etc. 

The production capacity for the fixed wing aircraft, 1s 24 units per annum 

for C-212 type, and 11 units per ar.num for CN-235 type • Production capacity 

for rotary wing helicopter, is 36 units per annum for B0-135 type, and 12 

units per annum for PUMA type. 

Location 

The basic metal industry is mainly located on Java and in northern 

Sumatra, including the aluminum industrial centre in Asahan. The basic metal 

and metal fabricating industry is concentrated in the Cilegon area (West Java) 

and to a less extent Jakarta, East Java and North Sumatra. 
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The factory machinery industry is found in East Java, Jakarta, West Java, 

Central Java and North Sumatra. Machinery workshops of the basic chemical 

industrial estates will also be developed into engineering plants. 

Electric and professional electronic equipment industries are found in 

West Java and Jakarta. While ship building is scattered throughout almost all 

areas of Indonesia, the motor vehicle industry is concentrated on Jakarta area. 

Raw materials 

Manufacturers producing raw materials for steel and iron casting 

industries, as well as for steel making have to date been encouraged through 

increase of iron bar production by PT Krakatau Steel. The motor, engineering 

and factory machinery industries still depend on importation of raw 

materials. But to promote use of domestic products in these industries, a 

subcontracting system has been introduced and is being encouraged. Several 

items of locally produced raw materials for the electric industry such as 

enamel, copper wire, etc. have been developed, while the rest is still to be 

imported. The transport vehicle industry still has to procure raw materials 

through iwportation on the basis of subcontracting system. 
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Chapter V. Sunnnary or Main Features and Constraints 

The salient features of the structure and performance of capital goods and 

engineering industries may be sunnnarized as follows: 

i) The base of the entire capital goods and engineering industry is very 

narrow both in regard to the number of establishments and the range 

of products they produce. 

ii) An embryonic capital goods industry has emerged in recent years which 

is estimated to account for around 28.2 per cent of the engineering 

goods sector, the equivalent of around 5 per cent of the entire 

manufacturing sector in terms of output. 

iii) The number of plant equipment and machinery industry products 

produced remain small but is increasing; they are mainly used for 

processing agricultural crops. 

iv) The capital goods and engineering industry sectors rank among the 

fastest growing industries within the entire Indonesian manufacturing 

sector both in regard to employment, and value added. The high 

growth rates are in part attributable to the low initial base. 

v) Assembly operations using imported parts and components predominate, 

especially in the electrical machinery and transport equipment 

industries. While actual production and fabrication of complete 

industrial products, is limited and confined to a narrow range of 

products, there is some production of components and parts. 

vi) Assembly operations in the transport equipment industry (cars, 

motorcycles, bicycles) and electrical machinery (radios, TV sets, and 

various consumer durables) account for a very large part of growth in 

the engineering industry. These manufacturing activities usually 

involve unskilled or semi-skilled labour. 

vii) There is some indication that the engineering and capital goods 

industry has become more capital intensive and/or generated more 

profit since 1975 as reflected in the declining share of wages and 

salaries in value added, which in 1980 amounted to 20 per cent. 

viii) Production of non-electrical machinery, which includes most capital 

goods, has lagged behind i.e. its share of employment and value added 

has declined within the engineering industry. Production of capital 

goods in this branch involves higher skills, which are in very short 

supply and their shortage is one of the main impediments for the 
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further development of this sector. Other constraints are rooted in 

the low of investment levels and the predominant use of outdated 

technology and old equipment as well as inadequate management and 

marketing skills. 

ix) Most capital goods and engineering industries supply the domestic 

market, the only exception being electronic equipment where some 

foreign firms export part of their production. 

x) The incidence of import dependence for raw materials is very high; 

around three-quarters of total material requirements are imported. 

Backward linkages to the domestic iron and steel industry and 

linkages within the engineering industry itself have not yet been 

fully developed. 

xi) Most engineering industries, except non-electronic machinery, enjoy 

high levels of protection against competing imports through high 

rates of effective protection. 

xii) Most engineering enterprises belong to the medium and large scale 

category. The average plant size has been increasing from 104 

persons in 1975 to 163 per sons in 1981. However, small enterprises 

are important in fabricated metal products. Many small enterprises 

provide a breeding ground for entrepreneurial and skill development 

and could be expanded and be upgraded to medium scale level through 

sub-contracting and other arrangements with medium and large 

enterprise3. 

xiii) Almost one-third of all engineering enterprises are located in 

Jakarta, and close to one-fourth in East Java. Nearly to one-fifth 

are located in West Java. Outside Java there were a few enterprises 

in Sumatra but in the other regions the incidence of any organised 

engineering industry is very restricted. 

xiv) Considerable investments were channelled into the transport 

equipment, metal products and electrical machinery industries while 

investments in the non-electrical machinery and professional 

scientific equipment industries were sluggish. This partly explains 

the lagging performance of the latter two branches. 

xv) Public enterprises are particularly important in the transport 

equipment and non-electrical machinery industy, where they account 

for around one-fourth of all enterprises. Many of these enterprises 

are very old and in need of rehabilitation and upgrading of their 

management system and technological base. Their institutional 
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linkages to Government supervisory and control agencies need to b~ 

made more business oriented. A complete management review of their 

operations and decision making procedures would appear to be 

prerequisite for performan~e improvement. 

xvi) 'The engineering and capital goods industry will command high priority 

during REPELITA IV. The planned growth rate for this industry is 

expected to be substantially higher than the 9.5 per cent growth rate 

envisaged for the overall manufacturing sector. 

xvii) During REPELITA III and REPELITA IV 18 key projects were planned in 

the basic metals industry sector with total investment requirements 

estimated at US $2,226 million. Some of these have been implemented 

while others are under negotiation or open for investment. 

xviii) 'The realised and planned investment in the engineering and capital 

goods industry during REPELITA III and REPELITA IV would result in a 

significant increase in national capacity: In this context the 

Government has formulated programmes for the development of national 

capacity for certain key industrial products and estimates of supply 

and demand have been elaborated covering the period 1982/83-1986/87. 
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STATISTICAL ANNEX 
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ISIC 

37100 

38111 
38112 
38113 
38120 
38130 
38140 
38190 
38200 
38311 
38312 
38320 
38330 

• 38340 
38411 
38430 
38440 
38450 
32460 
38490 
38500 
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Jl..nnex 

EX?LANATORY JO'I'E 

Definition of ISIC 371 and ISIC 38 

Iron and Steel 3asic Industry 

Agriculture, hand tools 
Cutlery, screws, bolts 
Kitchen apparatus 
Metal furniture and fixture 
Structural metal products 
Metal containers 
Metal products n.e.c. 
Machinery and repair 
Storage batteries 
Dry cell batteries 
Radio, TV, comm. equip. 
Elec. apparatus/supplies 
Repair of elec. appl. 
Ship building and repair 
Mo~or vehicles ass./manu. 
Motor cycle/3 wheel veh. 
Bir.ycle, becak ass. /manu. 
Motor vehicle body + equip. 
Transport equip. n.e.c. 
Manu. of scientific equip. 

~1etal !Jroducts, machinery and equipment 



1975 

::::1c Value 

3'il Iron and Steel Ind~stries 5,0 

-::S'!.. ~!"'tal Prodc:::t s G5.8 

~:'.:? Hen-electrical Machinery 20.1 

_)~j E::.ec"T:.:i.:·ical l·~uchinery 5).::) 
- ~: ; ' 
_)~ I •t I'ran.:;port Eq_uipment 37.1 
. ;;-. Scientific, Pl:otogrupi1ic 0.5 :J•.l,,J 

Lqui_p.t:.c-nt 

1.:'cta.l IS!C 30 177.0 

Gross output, value a,dded, share of wa~es and sa1,a,ries in value added, 
1975, 1980 and 19 1 

(values in Rp. thousand million, current prices) 
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100.0 1.159.3 100.0 1.498.9 100.0 63.7 100.0 357.8 100.0 533.0 100.0 29.2 22.8 20.0 
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Value added ner 

'.71 Iron ar.d Steel ::::nclustries 

331 :~eta~~ ?rcducts 

392 ~kn-electrical ~fe.chinerJ 

383 Electrical :'fachine:rJ 

38h Transr.ort Equi::;:ment 

3:3; Scientific.:, ?ho·ccgraphic 
Eq_ui pr!lent. 

Tctal :::SIC 38 
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Annex ~able 2 

mil' ion ~n. and iniex 

'.'alue Added. ?er 
Pers:in En!".ag~d 
(million Rp. ; 

1975 

o.4 

0.8 

0.9 

1. 7 
1.0 

o.4 

1.0 

.... ,,.. 
I • 0 

1.3 

2.8 

3.0 

4.5 

1.5 

2.9 

8.4 

1.9 

3.4 

3.2 

7.7 
0.7 

4.o 

Perscr.. Eng.;.~~n 
(Index=Total IS::::C jj~ 100) 

77.2 

93.1 

144 .l 

107.3 

39.7 

lOO.O 

""',....,....,. ,-. 

C.J:.'} 

61.3 

94.1 

102.2 

154.2 

2ce.2 

L.8.3 

34.1 

30.7 

192.0 

17 .6 

Source: 
Statistical Yearbooks of Indonesia (various issued). 



Ayerage annual rate of growth of_valui:_ ad~e~~loyme_n_!:__and _labour produc_tivi ty 
1975-80 and 1980-81 

ISlC 

Hl Iron and Steel Industries 

3'31 Metal Products 
i82 Non-electrical Machinery 
383 Electrical Machinery 
38!1 Transport Eouipment 
385 Scientific, Photographic Equip. 

'l'ota.l TSJ C 38 

a/ Value Added- .&nploymen t Lul,our Productivity 

1975-80 1980-81 1975-80 1980-81 1975-80 1980-131 

-·-----Percenta.ge-------
93. 9 12.2 

13.5 13, r{ 
12.5 26.9 
21.5 10.5 
23.6 101.5 
24.7 -50.6 

l.~.3 47,,: 

-----Percentage---
25. l 7.5 

12.8 7,3 
6.11 5.0 

~~9. 0 3 • r( 
9.2 19.9 

16.7 3.3 

--------
----Percentage-----

68.8 4.7 

0,7 
(,. l 
7,5 

) 4 .11 
8.o 

6,!1 
21.9 
6.8 

81.6 
-lf·r. 1 

------------------------ ---·-·---··- -·-··· 

14 . (, 9.0 11 or{ jll.2 r-;"l 
p 

---·---- (J) 

Source: ~~urvey of Manufacturing Industries, Bl,3, Indonesia, 1975, 
1980 and l 981. 
S~ut~stical Yearbook~ 0f Indonesia.. 

a/ nea.l Grmrth rates, using th~ ceneral rnanufacturing price index. 
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Annex Table 4 

]umber s.nd Size of Establishments in IS:C 371 :ron s.nd Steel 
3asic Indusc:ries and :s:::.c 3e Metal ?roducts, Machinery and 

Eq_uinment 1975, 1980 and 1981. 

Number of Average :?ls.nt Size 
Establishments ( ?ersons Engaged ?er Ls;,ablis!'JTI~nt) 

ISIC 1975 1980 1981 1975 1980 19131 

37100 13 23 22 222 384 l.31 

38111 14 22 22 57 81 68 
38112 34 41 39 75 100 :10 
38113 45 53 51 112 112 126 
38120 25 46 46 50 56 72 
38130 65 93 95 116 142 149 
38140 42 62 60 70 107 130 
38190 57 46 42 41 149 156 
38200 98 132 128 90 9l 99 
38311 10 12 13 54 86 ,38 
38312 14 11 9 264 539 692 
38320 18 34 36 268 427 448 
38330 33 53 55 41 296 274 
38340 2 3 2 25 65 83 
38411 30 42 46 245 167 158 
38430 25 32 38 349 357 375 
38440 8 15 14 371 491 
38450 26 35 33 48 46 54 
38460 29 50 55 69 86 104 
38490 4 2 17 17 
38500 15 25 27 3J. 40 38 
38 590 811 813 104 150 163 

Source: Survey of Indus~ries, BPS, Indonesia Vol. I' 1975' 1980 and 1981. 
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38111 
38112 
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Annex Table / 

Einnlovment in IS:C 371 Iron and 3teel 3asic Iniustries and 
i~--,.., 38, ~-!e-:!:i2. ~cd."..J.~4: s, ~-'!a.c~ine~;r ~nd. E11,_rt r.n~n"t ~9'!~ 1 :. ?20 

s.nd 198l. 

?e:!"sons Enfaged ::.?75-·SC :.,?50-21 

1 0""' / '; 

::ro. 

2,383 

803 1. 3 
2,537 4.1 
5,040 8.2 
1,255 2.0 
7,510 12.2 
2,928 4.8 
2,361 3.3 
8,833 14.4 

545 0.9 
3,689 6.o 
4,815 7.8 
1,364 2.2 

50 0.1 
7,357 12.0 
8,727 14.2 

1,260 2.0 
2,012 3.3 

460 o.8 
6~1-.-5~4~6 10 0 . 0 

:.?80 

:-lo. 

3,322 

1, 782 1. 5 
4,096 3.4 
5,915 4.9 
2,566 2.1 

13,240 10.9 
6,605 5.4 
6,851 5.6 

12,055 9.9 
1,029 0.8 
5,932 4.9 

14,527 12.0 
15,706 12.9 

194 0.2 
7,034 5.3 

11,424 9.4 
5,568 4.6 
1,614 1.3 
4,284 3.5 

67 0.1 
990 o.8 

-1-21--T, 4-"7-9 10 0 . 0 

No. 

9,4b3 

1,492 1.1 
L.,285 3.2 
6,434 4.9 
3,321 2.5 

14,129 10.7 
7,325 5.9 
6,551 4.9 

12,658 9.6 
1,147 0.9 
6,229 4.7 

16,142 12.2 
15,095 11.3 

165 0 .1 
7,261 5.5 

14,250 10.8 
6,369 5.2 
l, 795 l.4 
5 '740 i •• 3 

3L. 
1,023 o.8 

132,445 100.0 

A.·re~~ge 

_;_1.n ual 
.1.·."'er~e 
_:._nnual 

3ate of ~ate c: 

• - < .L ' • -

:c.J 
3.2 
;,. o:; . / 

-1. 

?':! ....,. --· 
/' ' 'J.4 

13.6 
lC.O 
24.7 
63.0 
31.2 
-0.9 

5.5 

o:; 1 
/ ·-

16.3 

16.6 
i4:-6 

-16. 3 
4.6 

29.4 
/ 
tJ • I 

-4 .h 
5.0 

11. 5 
5.0 

1:.1 
_.., 0 -. / 

-14.9 
3.2 

24.7 
23.L. 
11.2 
34. 0 

-49.2 
3.3 

9.0 

Source: Survey of Industries, BPS, Indonesia Vo.L. I, 1975, 1980, 1981. 
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33112 
381.:3 
38120 
38130 
38140 
38190 
38200 
38311 
38312 
38320 
38330 
38340 
38412. 
38430 
38440 
38450 
38460 
381.90 
38500 
~ 

..l.nnex Table 6 

7:i.l,..:.e .;.dded in :s:::c 3Tl. :ron 3.r..d Steel 33.si·: :ndustry 
:i.nd :::s:c 32 :·!et~ ?rorii.icts, :.!achinery 3.r.d "2q_:i.i;-ment 

Mil.:.. :tp. 

1,097 .0 

145.7 
1,127.3 
2..,087.7 

639.3 
E,410.0 
1,878.2 

300.3 
8,034.4 

360.9 
2 '721. 5 

10,476.7 
4,200.l 

.::r. 3 
6,199.3 

12,204.3 
55.2 

977.5 
893.2 

177.6 
63 '701.9 

::..975 

0.2 
1.8 
1. 7 
0.7 

17°9 
3.0 
l.3 

12.6 
Lu 
4.3 

16.4 
6.6 
0.1 
9.7 

19.2 
0.1 
1.5 
1.4 

_9_:J. 
100.0 

::_9.30 ar..d 19Bl. 

66,?96.9 

l,660.3 
6,453.6 
2,672.0 
l,382.7 

44,898.9 
11,902.7 

4 ,681. 3 
33,413.0 
3,508.6 

rn,682.3 
39,330.0 
58,TT6.o 

171.2 
20,197.6 
77,386.8 
30,595.h 
1,068.5 
6,853.3 

46.o 
1,440.9 

357 '726 .1 

J..98C 
"' ,, 

0.5 
1.3 
0.3 
0.5 

12.6 
3.3 
l.. 3 
9.3 
1.0 
3.0 

1 , ,'") 
..-.••V 

16.4 
0.1 
5.6 

21.6 
8.6 
0.3 
1.9 
0.1 
o.4 

100.0 

79,487.9 

i , 7q a - ,_I .... •_,. 
?,660.a 
3,919.C 
3,528.6 

47 ,'.)80. 3 
15,557.? 

4 '776. 3 
42,858.2 

5,939.0 
12,134.3 
46,061.5 
61,398.2 

409.2 
26,364.8 

101,277.6 
137 ,426 .'T 

1,274.3 
10,993.6 

35.7 
724.3 

533 ,099 .'T 

Source: Survey of Industries, BPS, Indonesia, Vol. I, 1975, 1980, 1981. 

"' " 

8.2 
::... 3 
;"i '7 
v o I 

.~ 7 

2.9 
c.9 
3.1 
, , 
..L•.J.. 

O.l 
5.0 

19.:J 
25.8 

.J.2 
2.1 

0.1 
100.0 
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Annex 'I'able 7 

}ross Outnut :'or ISIC 371 Iron and St.PP1 ~asir:.- Tnd1isi:~' 

and IS:C 38 ~et al Products, ~fachinery and 
Ecui~rnent 1975, 1980 :md. 1981 

J::-oss "Jut put 
Y1ill. ~p. 

::s::c 1 Q'7<; 
.._,, ,I 1980 2-981 

371 5,027.3 237,TOT.l 2L.9.i..05.1 

38111 257.7 2,325.2 2,518.1 
38112 7,692.3 42,355.5 47,272.5 
38113 4 ,041. 0 9,679.9 12,37"3.9 
38120 1,245.5 5,446.7 9,416.4 
38130 44,493.3 180,979.9 209,553.6 
38140 5,839.1 30 ,631.2 42,889.0 
38190 2,223.0 13 ,hoi. 2 14,117.6 
38200 20,137.7 81,291.0 l.l.0,433.5 
38311 1,905.0 9,707.0 13,451.4 
38312 11,900.0 39,204.? 43,215.h 
38320 27,862.8 191,951.3 230,177.7 
38330 E,305.4 l45,727.7 155,466.2 
38340 20.5 553.5 621.5 
38411 12,691.6 34,767.5 43,547.4 
38430 20,476.0 196,627.5 242,479.5 
38440 304.o 147,03710 284,674.7 
38450 1,843.4 3,574.4 4,016.3 
38460 2,016.2 20,692.0 29,923.0 
38490 75.1 110.3 
3§.2.Qg 461.9 2.ai6.i ,.QJ.~.2 
38 177,276.4 1,159,344.6 1,498,885.li. 

Source: Survey of Industries, BPS, Indonesia Vol.I, 1975, 1980 and 1981. 
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371 

38111 
38112 
38113 
38120 
38130 
38140 
38190 
38200 
38311 
38312 
38320 
38330 
38340 
38411 
38430 
38440 
38450 
38460 
38490 
38500 

~ 

Source: 

1975 

21.8 

56.6 
l4.7 
26.9 
35.2 
25.6 
32.2 
36.0 
40.0 
45.2 
22.9 
37 .6 
35.6 
34.3 
48.8 
59.6 

53.0 
43.0 

38. 4 

35.9 

- 4.6 -

.Annex Table 8 

~atio of Value Added to Gross Out nut, 
1975, 1980 and 1981 

1980 1981 

28.2 31.3 

58.8 45.7 
l5.2 20.4 
27.6 30.4 
34.6 37. 5 
2L..8 22.5 
38.8 36.3 
34.9 33.3 
41.l 38 .3 
37.2 44.2 
27.2 28.l 
20.5 20.0 
L.o. 3 39. 5 
30.9 65.8 
58.1 61. 7 
39.4 41.3 
20.8 48.3 
29.9 31. 7 
~;3. 2 36.1 
61.2 32.2 
51.2 35.1 

30.9 35.6 
--------·----. --- . 

Survey of Industries, BPS, Indonesia, 1975, 1980 and 1981. 

. ·- -
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Annex Table 9 

Wages and Salaries and Labour Intensity IS::::C 3'Tl :::ran and 3tAel 
::i.J.u.stry ~r..:. r~=c 33 ~·!et al !'~:)d,..:cts' ~·!a.ct.:.r.er:r 3.rrd. 

~lui"Dillent 1975, 1980 a.cd 193~ 

!SIC 

372. 

38111 
38112 
38113 
38120 
38130 
38140 
38190 
38200 
38311 
38312 
38320 
38330 
38340 
384::.1 
38430 
38440 
38450 
38460 
38490 
38500 
38 

(values in million .E\p. ) 

Total Employment C~sts 
(Wages and Salaries) 

(:nillion Rp. ) 
1975 1980 1981 

356 

63.7 
431.0 
581.5 
l 78 .9 

2,774.9 
i,15u.4 

257.2 
::.,899.4 

176.8 
828.6 

1,456 .5 
400 .4 
10.l 

3,16g.9 
3 ,344. 0 

26l.i .1 
511. 7 

69.8 
17,572.9 

8,9)2.0 

515.6 
1,925.7 
1,572.7 

765.1 
l0,059.8 
4 ,541.0 
1,917.6 
8,101.4 

651.1 
4,527,5 
9,062.1 
9,998.0 

79 .3 
5 ,917 .3 

13,446.7 
5,097.3 

636.4 
2,352.6 

23.8 
368 .1 

81,560.1 

9,2.90 .5 

649.1 
2,424.6 
2,367.6 
1,376.3 

12 ,151.l 
7,120.4 
1,993.0 

10,H2.6 
947.5 

5,934.3 
10,765.4 
11,563.2 

92.0 
7,206.2 

17,723.5 
8,479.5 

601.2 
4,403.3 

21. 3 
405.4 

106 ,398 .o 

~11are :J :"' :.; ages 
and. Salaries 

in Value Added. 

1975 1980 1981 

32.4 13.3 11.6 

u3 .3 31. o 
33.2 29.: 
53.5 58.9 
4o .. 3 L. J. 6 
24.3 22.L 
61.4 38 .2 
32.l 41.0 
23.6 24.2 
20.5 18.0 
30.4 42.u 
13.9 23.0 
9.5 n.o 

58.4 46.3 
51.l 29.3 
27.4 17.4 

16.7 
27.0 59.6 
57,3 34.3 

51.9 
39.3 25.5 
27.6 22.J 

55.1 
25.: 
6o.4 
3S:.:) 
.25. 8 
45.3 
L. - 7 - . ' 
'.)-:; 7 
- ....... j 

16.o 
48.9 
23.4 
18.8 
22.5 
26.8 
17. 5 
6.2 

47.2 
40.l 
59.6 
56 .o 
20.0 

Source: s~.irvey of Industries, B?S, fodonesia, 1975, l'.)80 and 1981. 
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371 

38111 
38112 
38113 
38120 
38130 
38140 
38190 
38200 
38311 
38312 
38320 
38330 
38340 
38411 
3:1430 
32440 
3%50 
38460 
38490 
38500 
~ 

Annex Table 10 

Tabo,,.,.. ;:iroducti",,i"t·r ;,., T-::,.,.., ~71 T..-o·· .,,.,d ~.._e,,,i ".:ac:;,... -..I ~ ... • 'I ,{ -L ... _ _,..:._\.J _•,I ...... .-_. -"' "'".0..1 ~l,, '--'• _, OOJ,..,_ 

:::::nc.ustrv s.nd :'.:SIC 38_ :-1etal ?roducts, 2·!e.::hb.er· s.n:: 
:SGuin:nent, l '175, 1'18'.J s.nd_!_.".181 

-!3.2.ue Adde·i ::;er '.f al ;..le Added ir-.~ 
?er1on t:z;q¥a~ed 000 • p. I 

Person Engaged 
(Index total ISIC 38=lQO) 

1975 1980 1981 1975 1980 1981 

380 7,594 8,382 

181 932 790 13 32 20 
444 1,598 2,254 43 54 c:;,.... _,o 
2l6 452 61"\0 v_, 21 15 15 
350 734 l ,063 34 25 26 

1,519 3,391 3,332 147 115 83 
641 1,802 1,938 62 61 49 
339 683 729 33 23 18 
910 2,772 3,336 88 94 84 

1,580 3,507 5,178 153 119 129 
738 1,301 1,948 71 61 48 

2,176 2,707 2,854 210 92 71 
3,079 3,742 4,067 298 127 101 

345 882 2,480 33 30 62 
843 2,871 3,700 81 98 92 

l ,398 6,774 7,107 135 230 177 
5,495 20,006 1_87 497 

776 662 710 75 23 18 
444 1,600 1,915 43 54 48 

686 1,050 23 26 
386 1,455 708 37 40 18 

27945 4,C25 
.....-...... """"""-

::. ,035 100 10() 100 

f!urvey of In·•_ustries, Indones-'..a, Vol. , 1975, 1980 ~nd 1981. 
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Annex Table 1.1 

Tctal and Pei' ?e!·::>·.m Engaged, 1981 

Total Employment Employment Cost ?er ?erson Engaged 
T~T(" Cost Annually (000 Rn.) ~ ...... l. '>J 

(million Rp. ) 
Annually (ooo: Pe!" ~fonth 

371 

38111 649 ~35 36.2 
38112 2,425 566 47.2 
38113 2,368 368 30.7 
38120 1,377 415 3L.,6 
38130 12 ,151 360 71. 7 
381L.o 7,120 910 75.3 
38190 1,993 304 25.3 
38200 10 ,173 804 67.0 
38311 947 826 68.3 
38312 5,934 953 79.4 
38320 10,765 667 55.6 
38330 ll,563 766 63.3 
383L.o 92 558 46.5 
38411 7,206 992 82.7 
38430 17,724 l,24L. 103.6 
38440 8,479 1,234 102.9 
38L.50 601 335 27.9 
38460 4,403 767 63.9 
38L.90 21 625 52.l 
38500 1,05 396 33.0 

38 106,397 803 6f;.9 

Source: Survey of Manufacturing Industries, BPS, Indonesia, 1981. 
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Annex Table 12 

Geo~raphical distribution of ISIC 371, iron and steel basic industries, 1981 

Number of Persons Avg. Plant Gross Value 
Establishments En~a~ed Size Output Added 

No. No. % Persons En-
gaged per 

Area Enterprise 

1. Jakarta 10 2,688 28.3 269 
2. Java 8 6,241 65.8 780 
-Yogyakarta 0 0 0 
-East Java 4 1,699 17. 9 425 
-West Java 1 4' 141 43.7 4, 141 
-Central Java 3 401 4.2 134 

3. Sumatra 3 479 5.1 160 
4. Sulawesi 1 75 0.8 75 
5. Kalimantan 0 0 0 
6. Others 0 0 0 

Total 
(Indonesia) 22 9,483 100 431 n .a. n.a. 

Source~ BPS, unpublished figures. 



- 51 -

Annex Tab le 13 

Geographical distribution of ISIC 381, metal products, 1981 

Number of Persons Avg. Plant Gross Value 
Establishments Enga~ed Size Output Added 

No. No. % Persons En-
gaged per 

Area Enterprise 

1. Jakarta 125 17,798 41.2 142 
2. Java 179 23,227 53.7 130 

-Yogyakarta 8 357 0.8 45 
-East Java 93 12,699 29.4 137 
-West Java 45 7,7.12 16. 7 160 
-Central Java 33 2,959 6.8 90 

3. Sumatra 3L. 1,594 3.7 47 
4. Sulawesi 8 213 0.) 27 
5. Kalimantan 1 83 0.2 85 
6. Others 8 324 0.8 41 

Total 355 43,241 100 5,405 n.a. n.a. 
(Indonesia) (44 ,037) 

Source~ BPS, unpublished figures. 



Annex Table 14 

Geographical distribution of ISIC 382, non-electrical machinery, 1981 

Number of Persons Avg. Plant Gross Value 
Es tab 1 ishments En~a~ed Size Output Added 

No. No. 7. Persons En-
gaged per 

Area Enterprise 

1. Jakarta 20 2,493 19. 7 125 
2. Java 95 9,381 74.l 99 

-Yogyakarta 1 655 5.2 655 
-East Java 30 4, 744 37.5 158 
-West Java 34 2,420 19 .1 71 
-Central Java 30 1,562 12.3 52 

3. Sumatra 13 784 6.2 60 
4. Sulawesi 0 0 
5. Kalimantan 0 0 
6. Others 0 0 

Total 
(Indonesia) 128 12,658 100 99 n.a. n.a. 

Source~ BPS, unpublished figures. 
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Annex Table 15 

Geographical distribution of ISIC 383, electrical machinery, 1981 

Number of Persons Avg. Plant Gross Value 
Establishments En~a~ed Size Output Added 

No. No. % Persons En-
gaged per 

Area Enterprise 

1. Jakarta 55 23, 712 61.1 431 
2. Java 54 13,564 35.0 251 
-Yogyakarta 1 239 0.6 239 
-East Java 10 2,845 7.3 285 
-West Java 34 9,433 24.3 277 
-Central Java 9 1,047 2.7 116 

3. Sumatra 6 1,502 3.9 250 
4. Sulawesi 0 0 
5. Kalimantan 0 0 
6. Others 0 0 

Total 
lindonesia) 115 38 '778 100 33 7 n.a. n.a. 

Source~ BPS, unpublished figures. 
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Annex Table 16 

Geographical distribution of ISIC 384, transport equipment, 1981 

Number of Persons Avg. Plant Gross Value 
Establishments En~a~ed Size Output Added 

No. No. i. Persons En-
gaged per 

Area Enterprise 

1. Jakarta 58 22,318 62.l 385 
2. Java 93 11, 174 31.1 120 
-Yogyakarta 1 151 4.2 151 
-East Java 41 4,885 13.6 119 
-West Java 28 3,484 9.7 124 
-Central Java 23 2,654 7.4 115 

3. Sumatra 18 1,122 3.1 62 
4. Sulawe~i 5 504 1.4 101 
5. Kalimantan 7 189 5.3 27 
6. Others 11 642 1.8 58 

Total 
(Indonesia) 19? 35,949 100 188 n.a. n.a. 

(188) 

Source: BPS, unpub 1 ished figures. 
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Annex Table 17 

Geographical distribution of ISIC 385, scientific, photographic equipment, 1981 

Number of Persons Avg. Plant Gross Value 
Establishments En~a~ed Size Output Added 

No. No. % Persons En-
gaged per 

Area Enterprise 

1. Jakarta 2 92 9.0 46 
2. Java 24 918 89.7 38 
-Yogyakarta 10 263 25.7 26 
-East Java 6 326 31.9 54 
-West Java 4 230 22.5 58 
-Central Java 4 99 9.7 25 

3. Sumatra 1 13 1.3 13 
4. Sulawesi 0 0 
s. Kalimantan 0 0 
6. Others 0 0 

Total 
(Indonesia) 27 1,023 100 38 n.a. n.a. 

Source~ BPS, unpublished figures. 
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Domestic Production of Electric Machinery and Equipment 
\IS IC 383)' in Indonesia, 1980 

Unit Physical Value Price/Unit 
Eroduction (000 RE.) (RE.) 

1. Black and white TV 000 units 472 53.240,486 112' 798 
2. Integrated circuits 000 units 487' 743 51,237,109 105 
3. Colour TV 000 units 13 5 49,901,005 369,637 
4. Dry cells 000 units 549,347 37,329,520 68 
5. Electric cable tons 16,423 22,931,804 1,396,323 
6. Copper rods tons 12,932 20,614,549 1,594,073 
., 

Radio tape recorders 000 units 540 19,994,025 37,026 I• 

8. Radios 000 u:iits 990 16,814,324 16,984 
9. Refrigerators 000 unit:; 82 13,248,482 161.567 
10. Al 1 other cables 000 meters 121,853 11,213,519 92 
11. . .\ccummu la tors 000 units 653 8,307,066 12,721 
12. Air conditioners 000 units 37 7,985,937 215,836 
13. Tape recorders 000 units 296 6,479,201 21,889 
14. Cassette recorders 000 units 23,878 5,711,360 239 
15. Fans 000 units 214 4,896,054 22. 8 78 
16. Lamp bulbs 1 000 units 29,171 4' 197 '489 144 
1 7. Transformers units 1,745 3 ,492 ,548 2 ,001,460 
18. Plugs 000 units 11,457 3,218,561 281 
19. BC tons 1,656 2,919,108 1,762,746 
20. TL lamps 000 units 4,964 2,756,536 555 
21. Melamine sheets 000 sheets 603 2,413,644 4,002 
22. Enamel wire tons 817 2,254,546 2,759,542 
23. Sewing machines 000 units 110 2,028,843 18,444 
24. Other dry cells 1,596,101 
25. Speakers 000 pieces 1,367 1,241,015 908 
26. Electric panels units 1 ,029 1,178,379 1,145,169 
2 7. Transceivers sets 242 1,143,596 4,725,603 
28. Trafo TL 000 units 1. 929 1,027,385 532 
29. Gas appliances 000 sets 22 886,680 40 ,304 
30. Amp 1 i fier 000 units 20 819,782 40. 989 
31. Tape decks 000 units 10 811,325 81,133 
32. Switches 000 units 216 699,633 3,239 
33. Speakers 000 units 48 672,000 14,000 
34. Bulb lamps 2 000 units 34,772 629,487 18 
35. PVC tons 210 623,847 2,970,700 
36. Cassettes, recorded 000 units 1,068 609,286 570 
3 7. Exhaust fans 000 sets 31 608' 156 19,618 
38. Glass tubes TL 000 units 8,732 546,601 63 
39. Separator accummulators 000 sheets 21,755 543 ,877 25 
40. PVC - FM 000 units 2 525,000 262,500 
41. Tuners 000 units 123 482,311 3. 921 
42. Accummulator plates 000 units 2,294 464,838 203 
43. Rice cookers 000 sets 32 463,376 14,481 
44. Transceivers units 130 455,000 3,500,000 
45. Switch board panels units 700 420,000 600,000 
46. Lamp base 000 units 22,824 413,114 18 
47. Electric tools 000 coils 57 365,396 6 't.10 
48. Transformers 000 units 118 333,484 2,826 
49. Lamp talan 000 units 4 320,878 80,220 
so. PVC AM 000 units 4 315,000 78,750 
51. Decorative lamps 000 units 2,533 267,450 106 
52. Radio sender/transmitter 000 units 560 246,957 441 
53. Others 15,249,262 

Total (gross output, ISIC 383) 387,144,415 

Source: BPS: Survev of Industries, 1980. 
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Annex Table 2..9 

Nominal and effective protection in Indonesian manufacturing, 1975 

IO 
code 

Sector name 

Exportable Sectors 

5 Dried cassava and tapioca flour 
13 Smoking and remilling of rubber 
18 Farm coconut oil 
19 Palm Oil 
22 Processed tobacco 
26 Farm processed tea 
34 Slaughtering 
43 Fish slating and drying 
62 Coconut and cooking oil 
69 Cocoa, chocolate and sugar confectionary 
73 Other food products, not elsewhere classified 
80 Batik industries 
85 Tanneries and leather finishing 
88 Sawmills, planing and other wood processing 
89 Wood and cord products 

Noncompeting Import Sectors 
118 Iron and steel basic industries 
124 Non-electrical machinery 
125 Electrical industrial machinery and apparatus 
129 Other electrical apparatus, supplies and 

repair 
135 Aircraft industry 
136 Professional and scientific instruments and 

repair 
137 Photographic and optical goods 
94 Basic industrial chemicals, excluding 

fertilizer 
101 Pesticides and agricultural chemicals 
102 Other chemical industries 

Import-Competing Sectors 
58 Canning and preserving meat 
59 Diary products 
60 Fruits and vegetables 
61 Canning and preserving fish and other sea food 
63 Other vegetables and animal oils and fats 
64 Rice milling, cleaning and polishing 
65 Wheat flour and other grain mill products 
66 Sugar refinery 
67 Bread and bakery products 
68 Macaroni noddle and similar products 
74 Alcoholic beverages 
75 Soft drinks and carbonated water 
76 Cigarettes 
77 Spinning industries 

Nominal 
rate of 
protection 

(i~) 

-10.00 
-11.00 
-10.00 
-15.00 
-11.00 
-1.00 
-4.00 
0.00 

-10.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 

13.43 
15. 70 
12.46 

15.55 
-4.33 

8.92 
19.97 

15.31 
17.26 
47.55 

61. 91 
40.00 
68.21 
58.94 
13.30 

-23. 72 
-15.00 
-7.44 
16 .12 
14.00 
83.84 
56.61 
18 .00 
14.00 

Effective 
rate of 
protection 

(%) 

-lJ.75 
-10.90 
-10.07 
-4.61 

-11.89 
-11.89 
-5.26 
-1.19 

-11.04 
15.02 
4.90 

-35.19 
1.89 

13.38 
-1.20 

18 .14 
18.00 
10.30 

-4.11 
-24.07 

3.54 
14 .3 7 

26.03 
30.65 

411.05 

neg. IVA 
221.36 
208.87 
neg. IVA 
403.22 

0.93 
neg. IVA 

-9.32 
82.69 

623.03 
116.48 
106.08 

4.22 
56.00 



- 5d -

IO S~c tor name 
code 

78 Weaving industries 
79 Textile bleaching, printing, dyeing 

excl. batik 
81 Knitting industries 
82 Made-up textile goods, excluding wearing 

apparel 
83 Wearing apparel, excluding footwear 
84 Carpets, rugs, ropes and others 
86 Leather products, excluding foctwear 
87 Leather footwear 
90 Furniture and fixtures, excluding those 

primary metal 
91 Pulp, paper and cardboard 
92 Paper products 
93 Printing, publishing and allied industries 
96 Paints, varnishes, lacquers 
97 Drugs and medicines 
98 Soap and cleaning preparations 
99 Cosmetics 
100 Matches 
109 Other petroleum and coal products 
110 Tyres and tubes 
111 Other rubber products 
112 Plastics 
113 Ceramics 
114 Glass and glass products 
115 Structural clay products 
116 Cement 
117 Other non-metallic mineral products 
120 Cutlery, hand tools and general hardware 
121 Furniture and fixtures, mainly metal 
122 Structural metal products 
123 Other fabricated metal products 
126 Radio, television, communications equipment 
127 Electrical appliances and housewares 
128 Accumulators and dry batteries 
130 Ship and boat building and repair 
131 Railroad equipment 
132 Motor vehicles 
133 Motorcycles, bicycles and other vehicles 
138 Jewellery and related articles 
139 Musical instruments 
140 Sports and athletic goods 
141 Other manufacturing industries 

Source: World Bank 

(Annex ':'a.b;..e ::::i Con~inued) 

~!cminal 

rate of 
protection 

(~:) 

41.00 

22.00 
53.00 

58.69 
51.00 
27.54 
57.62 
69.40 

15.00 
23.50 
51.04 
28.12 
18 .13 
73.88 
48.67 
77 .55 
34.23 
55.69 

107 .87 
46.82 
51.57 
90.90 

412.15 
15.63 
40.00 
45.77 
21. 74 
36.81 
15.15 
32.10 
67.00 
70.00 
39.07 
15.31 
3.57 

80.00 
65.00 
40.73 
49.84 
24.84 
62.14 

Effective 
rate of 
protection 

(%) 

191.69 

42.01 
331.49 

297. 63 
110.04 
101.42 
152.65 
174.53 

51.90 
45.78 
87.29 
32.55 
21. 77 

150.49 
neg. IVA 

315.21 
77 .17 

neg. IVA 
4,314.91 

406.40 
533.82 
143.61 

neg. IVA 
26.08 
63.57 
83.20 
36.30 

113. 90 
17.47 
66.10 

210.01 
340.82 
116.37 
44.89 

1. 71 
717.73 
88.05 

238.21 
122.90 
31.46 

430.23 



Nu. Category/project/factory 

Industrial Projects Cited in 16 August 1982 State Address 

Loca
tion 

Sta
tus Products Capacity 

Target 
completion 

date 

I. BASIC CHEMICALS: 27 projects, total investment $9,198 m. 

1. Fertilizer distribution Multiple New Fertilizer 
marketing 

n.a. 

2. Kaltim Fertilizer I 

3. 
4. 

ASEAN Fertilizer 
Iskandar Muda Ferti

lizer 

5. PT Petrokimia 

6. PT Petrokimia 

7. Kaltim Fertilizer II 

8. PN Leces Pulp and 
Paper 

9. PN Leces Pulp and 
Paper 

E. Kal 

Ac eh 
Ac eh 

Gresik 

Gresjk 

E. Kal. 

E.Java 

E.Java 

New 

New 
New 

Urea 
Amonia 

Urea 
Urea 
Amonia 

570,000 tons/yr 
165,000 tons/yr 

570,000 tons/yr 
1 , 725 tons I day 
1,000 tons/day 

1982 

1983 
1984 

Exp. TSP 500,000 tons/yr 1983 

Exp. Phosphoric and l.5m. tons/yr n.a. 
sulf. acid, 
gypsum 

New Urea 570,000 tons/yr 1984 
Amonia 165,000 tons/yr 

Exp. Writing/ 260 tons/day 1984 
priting paper 

Exp. Newsprint 90,000 tons/yr 1985 

Est. 
cost 
($m) 

Remarks 

357 Capital cost involves purchase 
of bulk carriers and railway 
rolling stock, construction of 
packaging plants and ware
houses. Project underway. 

367 Trial operation has commenced. 

313 Under construction. 
385 Site being prepared. 

117 (Includes harbour and water 
( purification plant. 

256 ( Both plants under 
( construction. 

375 Represents first phase expansion of 
Kaltim I. Now under constructicn. 

220 (Represents 3rd and 4th phase 
( expansion of Leces. Raw material: 
( bagasse. Phase III already 
( under construction. 
( 

220 ( 

'J' 
(:, 

'L• 
~j 
l:i :]) 
~ 

I _j 
~~ 
(j' 

I·• 
CL 

f•) 
0 



-----------~---· 

Loca- Sta-
Target Est. 

No. Category/project/factory 
tion tus Products Capacity completion cost Remarks 

date ($m) 

10. Cilacap Pulp and Paper W.Java New Kraft paper/ 90,000 tons/yr 1985 200 
cement bags 

11. Integrated forest- E.Kal. New Plywood/timber prods. 3 20J,500m /yr 1985 650 
based industry Pulp 165,000 tons/yr 

12. Olefin Centr~/ Ac eh New Ethane 450,000 tons/yr 1988 2,800 Exxon has tentatively agreed to 
Ethylene 340,000 tons/yr major equity investment in ethane 
Caustic soda 251,000 tons/yr extraction-phase (est. !~ 300 m.) 
Other 540,000 tons/yr Japanese and local partners 

envisaged for VCM, caustic soda, 
and EDC phase. Preliminary studies 
still in course. 

r 

() 

13. Aromatics Centre s.sum. New Benzene 256,000 tons/yr 1986 1,785 Main constrators: Thyssen/Pullman ·~ 
PTA 225,000 tons/yr Kellog; design work underway. 
Cyclohexana 180,000 tons/yr 
Other 66,000 tons/yr 

14. PT Semen Padang W.Sum Exp. Cement 600,000 tons/yr 1983 138 Unit IIIA under construction. 

15. PT Semen Padang W.Sum Exp. Cement 600,000 tons/yr 1984 132 Unit IIIB under construction. :>· :j 
:Cl 
(Ji 

16. PT Semen Tonasa S.Sul Exp. Cement 590,000 tons/yr 1984 144 Under construction. :-< 

'j 
µ 

17. PT Semen Cibinong W.Java Exp. Cement 800,000 tons/yr 1984 120 Site being prepared. rJ' 
I' ro 

18. Kupang Cement NTT New Cement 120,000 tons/yr 1984 35 Described as 'mini' plant; under J) 
G 

construction. ri 
(j 
:-j 

19. Madura Cement Madura New Cement 2m. tons/yr n.a. 438 ,t 
I'• 
~1 
r: 

20. PT Semen Baturaja S.Sum Exp. Cement 500,000 tons/yr n.a. 130 rn 
µ, 



Loca- Sta-
Target Est. 

No. Category/project/factory tion Products Capacity completion cost Remarks tus date ( $m) 

21. Industrial Rubber Cilegon New Industrial rubber n.a. n.a. 160 License issued. 
products, heavy duty 
tyres 

22. Soda ash project Gresik New Soda ash 200,000 tons/yr n.a. 120 

23. Industrial salt proj. NTT New Industrial salt n.a. n.a. 90 

24. Polyester Factor~/ Gresik New Polyester n.a. n.a. ( 

a/ 
175 Under construction. 

25. Polyester Factory- Cilegon New Polyester n.a. n.a. ( 

26. Ammonium nitrate W.Java New Amm. nitrate n.a. n.a. 56 a 
factory for explosives 

27. Dissolving pulp proj. S.Sum New Rayon fibre n.a. n.a. 400 

I I. BASIC METALS: 18 projects, total investment $2,226m. 

28. Pellet - b/ Cilegon Iron pellets 3m. tons/yr 1984 130 Under constructiotfJ-1. tactory- n.a. (.J 
29. Slab factory and Hot Cilegon Slab and hot stdp n.a. n.a. Project completed2 . :::s n.a. ~1 

Strip Mill ~/ 
([l 

~ 

•:l 

30. Cold Sheet Mill Cilegon Cold rolled 500,000 tons/yr 1983 490 Ill n.a. o' 
f-' sheet ([l 

Iv 

31. Tin plate factory Cilegon Tin plate 60-100,000 tons/yr 1985 57 
C) 

n.a. 
(J 

0 

32. Seamless pipe factory Seamless pipe 150,000 tons/yr 1985 186 ::J n.a. new ,+ 
I-'· 
::J 

33. Diesel/gasoline engine Java New Diesel/gasoline 200,000 units 1984 448 License issued. ~ 
([l 

factory engines 
p. 

34. Shipyards Jkt/S'baya New (New ships 21,000 BRT 1984 50 Construction underway. 
UP/Palbg (Repairs 540,000 BRT 



Loe a- Sta-
Target Est. 

No. Category/project/factory ti on tus Products Capacity completion cost Remarks 
date ($m) 

35. Casting prods. factory Cilegon n.a. Casting products 48,000 tons/yr 1984 91 

36. Forging prods. factory Cilegon n.a. Parts, chassis, 31,000 tons/yr 1984 75 
transmissions 

37. Machine tool factory Cilegon n.a. Lathes 650 units 1984 4 License issued. 

a/ 38. Heavy equipment fact.- Java New Wheel loaders 2,980 units n.a. ( 

Crawler tractors 700 units ( 14 7 
Excavators 100 units ( 

39. Railway carriage fact. MadiWl New Freight cars 200 units 1984 96 Under construction. 
Passenger cars 42 units 

0' 

40. Power train factory Jkt. or Sby. New Suspension/ 150, 000 units 1985 38 ''" 
steering systems 
for motor vehicles 

41. Motorcycle engine Jkt. or Shy. New Motorcycle 200,000 units 1985 17 
factory engines 

~ 
42. General Machinery Jkt. or Shy. New Sugar, pal moil 465,000 tons/yr 1985 235 ::l 

t.1 

mill and crumb <D 
;>< 

rubber •'3 p 
o' 

43. Copper cathode fact. o. I. New Copper cathodes 40,000 tons/yr 1985 130 f--' 
ro 

10 
44. Heavy elect. Jkt. or Sby New Heavy elect. n.a. 1985 28 C> 

machinery eqpt. r; 
0 
~ 
ct 

45. Die and Mould factory n.a. New Dies and moulds n.a. 1985 5 I-'• 
:-i 
,:; 
ro 
p, 



No. Category/project/factory 
Loca
tion 

Sta
tus Production Capacity 

III. LIGHT MANUFACTUlRNG: 7 projects, total investment $369m. 

46. PT Sandang I 

47. PT Sandang II 

48. PT Primissima 

-49. Pinda Sandang 

SO. PN Garam 

51. Science-based Indust. 
Park 

52. Electronic Component 
Plt. 

W.Java 

E. Java 

Yogya 

C.Java 

Madura 

Jkt. /Bdg. 

Bdg. 

Exp. (Weaving yarn 
( and improve

Exp. ( ment in 
( quality 

Exp. ( 
( 

Exp. ( 

Exp. Salt 

New Electronics 

New Electronics 
components 

n.a. 

n.a. 

11. a. 

n.a. 

300,000 tons/yr 

n.a. 

n.a. 

Target 
completion 

date 

1983 

1983 

1982 

1983 

1986 

1985 

1985 

Est. 
cost 
($m) 

74 

99 

50 

25 

25 

19 

75 

'. .C:'marks 

Expansion to 90,000 spindles. 

Expansion to 120,000 spindleb. 

Expansion to 60,000 spindles. 

Expansion to 30,000 spindles. 

Rehab~litation (production includes 
present output). Contract signed. 

IV. PERTAMINA REFINERY AND PETROCHEMICAL PLANNED PROJECTS NOT INCLUDED ABOVE: 6 projects $6,387m. 

1. Cilacap Refinery Cilacap 

2. Baiikpapan Refh1ery E.Kal 

3. Dunai Hydrocracker Riau 

Exp. Refinery products 215 MBSD 

Exp. Refinery products 228 MBSD 

New Refinery products 82 MBSD 

1983 

1983 

1983 

1,178 Pertamina share $223m, main con
tractor Fluor Eastern Inc. 
Construction 31% completed. 

1,509 Pertamlna share $385m, r.iain con
tractor Bechtel Internatl. 
Construction 13% completed. 

1,521 Pertamlna share $370m, main con
tractor Tecnicas-Reunldas/ 
Centurion. Construction 7% 
completed. 

0· 
<_,., 

;i.> 
::i 
::i 
<D x 
~-3 

~ 
f-J 
<D 

I\) 
0 

() 

0 
::i 
rt-
f-'• 
::i 
~ 
<D 
p., 



Target Est. 
completion cost Capacity Remarks 

No. Category/project/factory Loe a- Sta-
Products ti on tus 

date ( $m) ---------
4. Methanol Project E.Kal New Methanol 330,000 tons/yr 1985 341 Land clearing almost completed, 

s. Arun LNG Refinery Ac eh Exp. LNG 3. 3m. tons/yr 1984 842 Main contractor Choyoda Chem. Eng. 
Construction 2% completed. 

6. Badak LNG Refinery E.Kal Exp. LNG 3. 3m. tons/yr 1983 996 Main contractor Bechtel Internatl. 
Cons_ruction 28% completed. 

Source: Ministry of Industry, 'Long Range Development Plan of Indonesia', Jakarta, 14 October 1982; and PertRmina. 

Notes: a/ Planned as joint venture. 
~/ Not clear whether these and other projects in Cilegon are to be regarded as extensions of PT Kraketau Steel. 

0 
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(' 
::i :-s 
(!) 

x 

'' I~ 
o' 
r' 
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10 
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f-'· 
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p, 
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Supply and Demand Estimates ISIC (37) and ISIC (18), 1982-1987 

1982/1983 1983/1984 1984/1985 1985/1986 1986/1987 

!SIC Conunodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity -Capacity 
-Production -Production -Production -Production -Production 
-Demand -Demand -Demand -Demand -Demi1nd -

38391 Storage battery and its 
components industry: 
- Storage battery 85.04.191 Thou: . .>and 4,059 7,64f 8,288 8,986 9,748 

pieces 3,521 6, llL 6,630 7,189 7,799 
4,700 5,097 5,525 5,990 6,499 

38392 Battery industry: 
- Dry battery 84.03.110 Thousand 682,420 1, 028 ,871 1,115,452 1,209,450 1,312,263 

pieces 576,600 823,097 892,362 967 ,560 1,049' 810 
632,345 685,914 743,635 806,300 874,8lt2 

a· 

Two-wheel motor vehicle 
U• 

industry: 
38411 - Motor Bicycle 87.09 Thousand 750 1,050.0 1,170 1,170 1,470 

pieces 577 .4 609.3 660.5 716.1 776. 9 
488.5 529.8 574.3 622.7 675 .6 

:>-· 
37101 Basic iron and steel industry: ::J 

::J 
- Pellet Thousand tons - - - - - !t 

;< 

704 1,440 1,980 2,340 2' 700 
rl 
~ 
o· 

- Sponge iron 73.05.200 Thousand tons 2,000 2,000 2,000 2,000 2,000 
.-
ro 

391 goo 1, 100 1, 30Cl 1,500 J:J 

350.5 700 900 1, 100 1, 300 

- Slab 7 3. 07. 930 Thousand tons 1,100 J 100 1, 100 1, 100 1, 100 
200 400 600 900 

950 1,100 1. 300 l, 545 1,700 

- Ingot billet 73.06.200/ Thousand tons 1,175 1,175 1,175 1,175 1,175 
73.07.100 693.5 762 800 1,000 1, 100 

950 1,271 1,398 1'538 1,690 



1982/1983 1983/1984 1984/1985 1985/1986 1986/1987 

ISIC Coounodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity -Capacity 
-Production -Production -Production -Productlon -Production 
-Demand -Demand -D,mand -Demand -Pemarut_ _____ 

37102 Metal foundry engineering 
Industry: 
- Iron smelting 73.01. 200 Thousand tons 71 71 71 71 n 

70 71 71 71 n 
93.5 llO 140 170 200 

- Steel smelting 73.01.200 Thousand tons 6.5 6.5 6.5 6.5 6.5 
2.5 2.8 1.23 3. 72 4.3 
2.7 3.4 4.25 5.3 6.62 

37103 Steel rolling and milling industry: 
- Hot coil 73.11. 200 Thousand tons 1, 100 1,100 1,100 l, 100 1,100 

10 241 432 650 970 
865 1,000 1,150 1,530 1,500 0 

CT 

- Cold rolled sheet 73.15.900 Thousand tons - - - - 850 
255 

600 700 845 950 

- Tin plate 73.13.100 Thousand tons - - - 130 LIO 
i'8 

146. 20 174 192 210 225 :p 
:::1 
~1 

- Reinforced steel/ 73.10.932 Thousand tons 1,200 1,200 1,200 1,200 1,200 (j) 

~ 

light profile 745 1,026 1,200 1,200 1,200 tJ 
743.8 976 1,100 1, 243 1,405 µi 

a' 
f-J 

Steel wire 73.10.100/ Thousand tons 416 416 416 416 416 C]J 

73.15. 300 257.4 300 340 384 416 f\) 

~' 
257.4 300 340 384 434 0 

0 

- Zinc plate 73.10. 900 Thousand tons 490.8 490.8 490.8 490.8 490.8 :::1 
,-t 

329.5 419 474 490.8 490.8 t'• 
~ 

329.5 419 474 535 604 ~ 
CD 
p, 
--~ 



1982/1983 1983/1984 1984/1985 1985 /1986 1986/1987 
ISIC Conunodity CCCN Unit 

-Capacity -Capacity -Capacity -Capacity -Capacity 
-Production -Production -Production -Production -Production 
-Demand -Demand -Demand -Demand -Demand 

38194 Pipe industry: 
- Straight welded pipe 73.17.100 Thousand tons 375 375 375 375 3l5 

237 345 375 375 3l5 
300 345 396 448 506 

- Spiral welded pipe 73.17.900 Thousand tons 60 60 60 60 60 
46.10 50 60 60 60 
46.19 so 85 ll5 1L10 

- Seamless pipe 73.18.100 Thousand tons - - - - 160 
L18 

113. 75 130 150 l 75 200 
37201 Non iron metal making industry: 

a 
- Aluminiu~ ingot 76. 01. 200 Thousand tons 225 225 225 225 225 _, 

12 ll5 175 225 2~~5 

20.4 24 27.6 31. 7 '.16 .5 
- Copper rod 74.03.200 Thousand tons 36 36 36 36 ]6 

18.5 26 30 34.5 J6 
20 26 30 34.5 40 :l> 

::1 
::1 - Copper cathode 74 .01. 400 Thousand tons - - - - -· ro 
:>< 

13 
44.6 49.5 51.5 59 65 µJ 

U' 

- White tin ingot Thousand tons 33 33 
1---' 

33 33 33 ro 

33 33 33 33 D rl) , ... 
0.43 0.5 0.575 0,66 0. 76 n 

0 37203 Non iron metal rolling industry: ::1 
c+ 

- Aluminium sheet 76.03.100 Thousand tons 21 21 21 21 21 I-'· 
~ 10.5 21 21 21 21 ;::: 
ro 

18.5 22 25 29 33 p .. 
___ _.. 



• 

1982/1983 1983 /1984 1984 /198 5 1985/1986 1986/1987 
j 

( 

LSIC Commodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity -Capacity 
-Production -Production -Production -Production -Product io11 
-Demand -Demand -Demand -Demand -llemand 

J7204 Non iron metal extrusion industry: 
- Aluminium extrusion 76.02.900 Thousand tons 1 7 1 7 1 7 1 7 1 7 

12. 3 16.5 1 7 1 7 1 7 
1 5. 7 16 8 21 2J 26 

J8212 Combustion engineering industry: 
- Diesel stationer 84.06 Unit 88,664 88,664 88,664 88,664 88,664 

70,455 70,455 6 7, 160 69,220 80,640 
170,000 192,000 210,000 222,000 21] ,000 

38220 Agricultural machinery and accessories industry: 
- Mini tractor 87.01.921 Unit 200 5,000 6,000 7,000 8 , 2 SU 

116 3,000 4, 500 6,000 8,250 
2,000 5,000 10,000 13,000 13,000 

o-
a;, 

- Band tractor 87.01.942 Unit 2, 150 5,000 10,000 15,000 18' 790 
1'271 J,000 8 ,CiOO lJ,000 lb,750 
5,500 5,000 10,000 14,000 10,000 

- Big tractor 87.0.122 Unit - - - - ?,000 

5' 
1,350 1 ,500 I ,650 1 ,800 1 ,900 ::1 

ro 
x 

- Treshe r 87.02.530 Unit 2,500 2,500 2,500 2,500 ?,500 f 3 
1. 274 1'2 79 1,400 1'550 1 '700 µl 

rr 
825 1,025 1 ,02 5 1 ,4 lb 1 '6 "/() I-' 

<D 

- Huller 84.29.119 Unit 6'100 6, 100 6' 100 6' 100 b, 100 10 
I-' 

1. 654 1'68 7 I ,800 1 '900 :~.o5u (J 

'31,000 34,000 39,000 46,00U SL1'000 0 
;::l 
,t 

- Po~isher 84.25.400 Unit 3,520 'l. 520 J,520 J,520 J,520 1--'· 
;::l 

338 ·138 370 41 () 450 ~~ 
(]) 

33,000 ·14 ,llOO 39,000 46,000 5L1 ,000 p, 
- _/ 



' 

1982/1983 1983/1984 1984/1985 1985/1486 1986/1987 

lSLC Commodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity -Capacity 
-Production -Production -Production -Production -l'roduct iou 
-Demand -Demand -Demand -Demand -1Jema11d 

- Rice milling unit 84. 29. l 90 Unit 1 , 5 70 1, 5 70 1, 5 70 1, 5 70 1 , 5 70 
372 800 1 ,000 1 , 2 llO I , 'jOO 

1 , 000 1'300 l,500 1 '700 1 '900 

- Rice Mi 11 ing plant Unit 8,000 8, OOL) 8,000 8,000 8,000 
372 372 400 430 4b0 

5,000 6,000 7,200 8, 700 10,400 

- Irigatiun water pump 84.10.300 Uni t 7,200 7 '200 7 '2 00 7,200 7,200 
2, 110 2' 110 2 ,230 2 '4 50 2 ' 7 00 
4,600 5,500 6,600 8,000 Y, 'iOO 

- - rnn t Metal processing/working machinery industry: 
- Lathe machine 84.45.200 Unit 300 300 300 ·mo 'JOO 

27 '327 '327 327 327 0 

2 '500 'l ,010 3, 'l60 'l' 7 80 l1, 2UO 
.o 

- Bench <lrinlling 84.45.400 Unit I ,000 1 , 000 1 '000 1 ,ooo 1 ,ooo 
machine 71 100 120 140 160 

4,'100 5,500 5' 7 50 'i ,8 7 'j 6,000 

Sa,..iing machine 84.45.500 Unit 4,000 4,000 4,000 4,000 t, '000 ~ 120 120 120 120 120 ~ 

6,900 8,400 8,800 8,lJbO 9' 120 
11) 
~ 

- Milli~g machine 84.45.610 Unit 250 250 2'i0 2 .50 250 
t3 
~ 

25 25 25 25 2 'i 
o' 
f-' 

500 560 600 650 700 
<D 

f\) 

- Bending machine Unit 100 100 l 00 1 00 l Oll 
f-' 

25 25 'iO 1 UO l 00 
0 
0 

600 6 50 7 UO 7 'iO 800 ~ 
ct 

J8292 Heavy equipment industry: I-'· 
::i 

- Road/vibro roller 84.09 lJ n i t I, 140 1 , 140 1 , L 40 I , l i10 l , I 40 ~ 
11) 

404 404 i12 4 4t, 'j 4b7 
p. 

200 500 52 'j 5 51 579 

- Stone c1·usher 84.09 lJ 11 i t 590 590 'i9U 590 'i90 
18 18 20 22 25 

1 ()() 100 1 l ll 122 l 'j4 



• 

1982/1983 l 98 '3 /198<1 1984/1985 1985/1986 1 986 I I (.18 7 

- IS l C Commodity CCCN Unit -Capacity -Capacity -Capacity -Capacity -Capacity 
-

-Production -Production -Production -Production -Product i 011 

- - - - -Demand -Demand -Demand -Demand -Demand 

- Concrete mixer 84.09 Unit 2,000 2,000 2,000 2,000 2,000 
1,200 1,200 1,300 1, 4 30 1 , '> 70 
1,300 1,500 1 ,650 1 ,800 1 , (I()() 

- Compactor plate 84.09 Unit 500 500 500 500 'iOO 

400 400 440 480 '>20 
450 500 550 600 6 60 

- Wheel loader 84.09 Unit 335 33'i 335 J '3 5 'l'3 5 
- - - -

134 20 I '100 
270 300 335 J60 t10C 

- Motor grader 84.09 Unit 265 265 265 265 :~6 5 
106 1 59 n9 

120 150 188 2'34 ;~ ') '3 

- Excavator 84.09 Unit 450 450 450 450 {1 50 - J 

180 279 l105 
G 

395 490 57q 683 BD6 

- Buldozer 84.0<'J Unit 1,240 1, 240 1,240 1, 240 I, ?40 
496 744 1 I j J 6 ,..--... 

1 '360 2,000 2' 140 2,280 2 I /120 ~ 
~ 
~ 

l8312 Electric motor industry: ro 
>< 

- Electromotor 85. 01 Piece 16,830 1 7 ,000 18,700 20,500 22,t>27 t~ 

1, 4 70 5,530 5, 710 5,990 6 I :~90 ~ 
a' 

456,065 501,670 551 ,830 607,020 667' 720 I-' 
ro 

'3831] Transtormer industry: [\) 
f-' 

- Transformer 85. 01 Piece 9,350 9,350 10,285 11'31 () l 2 I l14(} 0 

4,964 '),450 5,990 6, 190 7 ' :~ 50 0 
~ 

5,660 6,620 7,280 8,010 8,H20 c+ ...... 
~ 

38314 Electric panel and switch gear industry: ~ 
Cl) 

- Electric panel 85. 01 Piece 15,600 1 7 ' 1 bll 18,876 20, 710 22,B25 p. 

10,656 11 ,840 12,430 1'3,050 l '3 '700 
64' 166 70,580 77 ,640 8 5 ,400 9·3 '940 



~ 

1982/1981 1983/1984 1984/1985 1985/1986 1986/1987 

!SIC Commodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity -Capacity 
-Production -Production -P 1-oduc ti on -Production -Production 
-Demand -Demand -L>emand -Demand -Demand 

l8) lb Other electrical machinery industry: 

- Generator and 85.01 Piece 62,520 62,575 6d ,8'30 75,710 83,280 
generator set 26,357 29,080 31,990 '3 5 '190 '38, 610 

50,383 55,420 60 '%0 6 7 '0 50 n, 7 5o 

38321 Radio, TV, entertainment electronic equipment and accessories industry: 
- Colour TV set 85.15.219 Set 700,000 700,000 700,000 700,000 700,000 

225,000 275,000 315,000 342,000 371,000 
300,000 318,000 'l40 ,000 360,000 380,(100 

- Black & white TV set 85.15.221 SL· t 1 ,400,000 l , If()() , 000 1,400,000 l ,400,000 l ,400,000 
425,000 468,000 514,000 566,000 622,0UU 
b50,000 690,000 7'32,000 77 5 ,000 822,000 

- Radiu/1~Ji0 cassette SPt 4,950,000 4,950,000 4,950,000 t'1,950,000 4,950,UOO 
• J 

I,590,000 1,750,000 1,925,000 2,115,000 2 '3 26 '(100 
1,750,000 1 '8 5 5 ,000 l '%6 ,00 2,084,000 2 ' 18 9 '000 

- Cassette record 92.11.931 Set 781 '500 781,500 7 81 '500 781 ,500 781 '~.()() 
355,900 '392,000 430,000 474,000 521 ,uoo 
390,000 415,000 440,000 465,000 4 93 '(I()() 

92. 11 . 990 143,000 143,000 14'3 ,ooo 14:3,000 14'3 '000 
;i.... 

- Amp lit i er Unit ::-1 
::-1 

12,600 13,900 15, ·mo 16,800 18' '>00 ID 
~ 

14,000 14,900 15,700 16' 7 ()l) 17,UOO 
:] 

- Cassette Peck 85.14.130 Set 4 I , 000 41 ,ooo 
I" 

41 '000 41 '000 41 ,000 o' 
I-' 

22' 100 24,500 27,000 29,500 '32, 'JOO ID 

24,000 25,500 27,000 28,500 ·w,ooo 1_:i 
1-J 

- Loudspeaker 85.14.120 Unit 2,368,000 2,'368,000 2,'l68,000 2,368,000 2,'Jn8,000 () 

0 
1 ,Cl'35 ,000 1 , 1 00 , 000 I , 16 'l ,000 1, 2'n ,ooo I, '307 ,ooo :::! 

ct 
1 , 115, 000 1 ' 182 '000 I , 2 5 '3 , 000 l ' '3 2 8 '000 1 ' 408 '000 f"· 

:::s 
i:: 

- Car radio 85.15.ll9 Set l 26 'ouo 126,000 126,000 12b,ll00 126,00U ID 
P• 

69,000 7'3,000 77,500 82,000 8 7 '()()() 
75,000 79,500 84,500 89,500 <) 5 '()l)() 



1982/1983 1981/1984 1984/1985 1985/1986 1986/l'l87 

ISIC Commodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity -Capacir.y 
-Production -Production -Production -Produclion -I' roduc I. i 011 

-Demand -Demand -Demand -llemand -!Jemand 

J81n Communication equipment industry: 

- Telephone set~/ 85 .13 Unit 40,'300 40. ]00 46,·rno 'd '200 b I I 200 
32,000 40,000 46,000 ') ·3 '000 61 ,000 
90,0UO 100,000 115,000 In ,000 1 r>2 ,ooo 

H.J. 1·1 a/ - a 10 mu11 e - 85.15.400 System 20/4,000 20/4,000 2]/4,600 26/1,200 ]0/6 ,000 

Lelephone (base/ 10/2,000 15/3 ,000 20/4,000 2]/4,600 26/5,200 
mobile) 40/8,000 50/10,000 60/12,000 70/14,000 80/16,000 

- Hur al 
a/ telephone- 85.13 System '30/ 1'500 10/1,500 30/1,500 ]0/1 ,500 ]5/1,750 

(base/ 15/750 20/ 1 ,ooo 2'3/1,150 26/1 ,300 ]0/ l I 500 
subs) 50/2,500 60/J ,000 70/). 500 80/4,000 90 / 4 I 'JOO 

- Central telephone 85.13.113 Line 40,000 40,000 40,000 L10 ,000 40,000 
(Analog) Unit 22,000 2 5. 000 29,000 JJ,000 ]8 ,000 

45,000 50,000 57,0llO 66,000 76 ,OllO 
j 

- Small earth satellite - Unit 1 '30 i·w 1 ')0 1 ·w I ·rn I , 

50 50 60 65 70 
50 ')() 60 61 lO 

- lligh trequency - - Unit 3,500 1,500 '3 ')00 ·i ' )00 ] Ir){)() 

Single side band <150 1 ,050 1 , I 50 l. 250 1 , 400 
!i:.> 

2,250 2,500 '3,ooo ·i, )00 4,000 ~1 
;1 

Ve1-y high t requency/ Unit 5,500 5,500 5,500 ')' 500 5,500 
Ill - ~ 

Ultra high frequency 1 ,400 1 '550 1 ,800 1 ' <.)') () 2,200 I J 

Single chanriel 2,000 2,500 'l ,000 !1. 500 5 ,()()() P' 
o"' 
1~ 

- TV relay station Unit 600 600 600 IJ()() 600 ·~ -
Id 

50 70 YO 100 I 20 I~ 

100 120 l 30 140 1 50 lJ 
() 

- ~adio Broadcast - ll n i t 100 lllO 1 oo 110 1 20 
;) 
d 

'" 10 ·w 50 7 '> 100 p 

100 l OU 110 120 I "lO 
~ 
ro 
µ., 
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lg82/1983 1983/1gs4 1 g34;1 g3·') 1985/1986 llJ86/1q87 

lSlC Commodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity Capacily 

-Production -Production -Production -Production -I' roduc ti 011 

-Demand -Demand -Demand -Demand -llf~mand 

- Radio transmitter - Unit so ')() 5U rlll ')() 

10 ) ') ·w 40 

w rn 'l') t+O 4'1 

- Multiplex Channel 5,000 5,000 5 ,ooo 5,500 fl,000 
2,500 'l ,000 ] '500 i+ '000 

6,000 6,000 6 '000 6,500 7 '0()() 

- Radio head System 200 200 250 ]00 'l 50 

100 150 200 250 '\()() 

350 3 7 'i 400 425 1+ r)() 

- RaJio and wind sender/ Unit l'i,000 15,000 15 ,000 15,000 1 ') '000 

transmitter 2,000 2,500 ],000 ] '500 ,4 '()()l) 

5,000 6,000 7,000 8 '()()l) ':l '()l)() ' "' 
- PABX '!_/ Line 36,500 '36,500 42,000 48,000 55 ,00(} 

Unit - '36,000 41,500 4 7 , 'iOO ')5,000 

80,000 90,000 100,000 120,000 1'l5 ,000 

.\83'30 llousehold electrical equipment industry: 

- Refrigerator 84.15.391 Unit 340,000 340,000 ·3 40 '000 '340 '000 'j 40 '000 

1 5'3 ,000 162,000 172,000 182,000 l lJ l '000 
~~ 
~ 

161 , 000 171,000 181 '000 192 '()()() 2<l'3 '000 >:l 
CD 
x 

- Air conditioner 84. 1 5 . ] 1L) !Jnit 142,000 142,000 142,000 142,000 142,000 I J 

55,00ll 58,'WO 61 ,800 65,500 6!J' )00 
µi 
o' 

57 '500 61 ,000 65 ,000 68' 500 7'3,000 
, ... 
<U 

- Fan 85.06.2l!J Unit 878,000 9'30,000 987,000 1 '04 5 '000 1,108,000 
Id 
1--' 

756,000 801 ,ooo 8119' 500 !J00,500 <j 5 ') ,ooo () 

815,000 864,000 916,000 !J71 ,000 1 ' () 2 <j ' 000 
0 
tel 
ct-

- Electric iron 85.12.400 Unit 550,000 550,000 550,000 550,000 S 50, U(JO I'• 
:..i 

]'3,700 ]5,700 'l 7 , !JOO 40,200 42,500 ~ 
(j) 

·3 5' 500 38,000 40 '()l)l) 42,'illO 4l+ '800 
p, 



' 
1982/1983 1983/1984 1984/1985 1985/1986 1986/L987 

ISIC Commodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity -Capacity 
-Production -Production -Production -Production -Product ion 
-Demand -Demand -Demand -llema11d -Demand -

- Rice cooker 85.12.520 Unit 51,200 58 '500 64, 500 70,800 ld ,000 
49,000 52,000 55,000 58,500 6 2 ,ooo 
51 '500 55,000 513,000 61,500 6 5 '000 

38394 flectric and telephone cable industry: 

- Electric cable 85.23.110 Ton 53,170 56,500 60,000 63,500 b I ,ooo 
40,000 42,500 45 ,000 47,500 50. ')()l) 

70,000 80,500 42,500 lOb,500 122. 500 

- Telephone cable 85.23 Ton 8,000 8,500 9,000 9. 500 10,000 
7,000 7,500 8,000 8,500 9,000 

14,000 16,000 18,500 21 '500 24,500 

38411 Shipbuilding and shipyard industry: 

- New ship 89.0l ' ~ 

- up to 500 GRT GRT 33 ,650 '31,650 33. 360 n, 6 5o :n ,650 
26,920 26,920 26, no 48,456 
19,047 11 • 761 20,490 30, 142 

- from 501 to 2,000 GHT CRT 40,600 40,600 40,600 40,600 40,600 
28,420 28,420 28,420 55,216 :<-· 

:cl 

40,353 44,461 47,801 52,570 :cl 
ID 
~ 

- trorn 2,001 to 5,000 GRT GRT 19,500 19,500 19,500 1 9. 500 19,500 •'l 

11 '700 11 '700 11 ' 7 00 20,280 l'1 
a' 

29,682 31,245 32 ,696 44,041 
f, 
Iii 

- from 5,001 to 10,000 CRT Giff 13 ,000 11,000 I 3 , 000 13,000 13,000 f,J 
~--J 

6,500 6,500 6' 500 9, 100 (J 

15.301 l 5. b 58 16,044 21 '464 
0 
!:1 
d 

38414 Ship repairs industry: f'· 
:cl 
,:: 

- Ship repairs 89. <D 
p. 

- up to 500 CRT GRT 16,048 16,048 I 6, 048 16,048 16,048 
160,319 160,314 lb0,314 180,540 
198,1'31 208,50) 21 7 , )llO 2'l0' 768 



1982/i983 1983/1984 1984/1985 1985/1986 )986/1987 

LSIC Commodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity -Capacity 
-Production -Production -Production -Production -I' roduc ti on 
-Demand -Demand -Demand -Demand -Demand 

- ~rom 501 to 2,000 GRT GRT 13,940 1'3,940 13,940 1·3'940 1 J ,91~0 
119,332 119 '3 ·3 2 l t 9,:n2 t 39, ·mo 
385,850 Ldl,727 439,680 !192,200 

- from 2,0001 to 5,000 GRT GRT 12,920 12,920 12 '920 12 '920 12 '920 
110,595 110,595 110,595 119,JHO 
2 71 '007 295,896 328,996 ·362. 107 

- t1·om 5,001 to 10,000 GRT GRT 8,840 8,840 8,840 8 '8!1() 8 '81+() 
75,670 75,670 75,670 81 '6112 

227,454 248,868 267,971 245,291 

- t rom 10 ,001 to ·w,ooo CRT CRT 42' 160 42'160 42 '160 42' 160 42,160 
316,200 316,200 316,200 ]37 '280 

1,317,838 1,393,'335 1,462,511 1 ' ')60' 2 l 2 
• I 

U• 

38421 Railway, parts and train accessories industry: 

- Frieght car 86.07.000 Piece ]00 ·mo 600 600 61)0 
50 300 512 S12 s 12 

800 900 9SO Y94 l ,OtlO 

- Passenger car!/ 86.05.000 Piece - - so 'iO 'iO 

50 50 SU 
5' 168 1 73 188 195 208 ~j 

rail~/ 
(]) 

- Diesel 86.03.120 Piece - - - - - ~ 

·~ µi 

16 20 26 32 36 a' 
I-' 

rail~/ 
(j) 

- Electric 86.02.000 Piece - - - - fl.) 
f·" 

27 36 44 SI SS () 

0 

. a/ ::i 
86.03.110 Piece ct - Locomotive- ·- - - - - f"· 

::i 
~ 

36 45 55 60 65 (j) 
p, 



• 
1982/1983 1983/1984 1984/1985 1985/1986 1986/1987 

ISlC Commodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity -CapaciLy 
-Production -Production -Production -Production -Product.ion 
-Demand -Demand -Demand -Demand -Demand 

38431 four- or more wheel motor vehicle industry: 

- Passenger vehicle 87.02.221 Unit 52,515 52,515 52,515 52,515 52, SI 5 
29,710 34' 1 70 39,290 45, I 80 51 ,950 
29' i 10 34,170 39,290 45,180 51 '9 50 

- Commercial vehicle 87.02 Unit 297,585 297,585 297,585 297,585 297,585 
1%'550 226 ,070 259,940 297,585 297,581 
196' 550 226 ,070 259,940 298,930 '343,770 

38432 four- or more wheel motor vehicle equipment and body industry: 

- Fuel engine - Thousand units - - 425 425 
36.5 149.2 

81. 0 92.4 103.0 114. 9 1 28. I 
- J 

0. l . a/ O· 

- iese engine- - Thousand units - - 18 5. 5 18':>. 5 185. 5 
77 .0 85.0 94. o 

83 85. 9 87.2 97.2 108. 4 

- Cabin - Thousand units 149.6 149.6 149.6 l4Y.6 149.6 
94.9 105 .o 11 5. 0 126 1'3Y.o 

- - - - - 145.5 165.5 184.6 205. 8 229. 5 

- Chassis/frame 87.061.60 Thousand units 178 178 1 78 178 178 ;i~ 

94.9 105 11 5 126 1'39 :1 
:::J 

140 178.0 1Y8.S 2 21 . j 246.8 (j) 
~ 

a/ 
Thousand units 2Y4 2Y4 f J - Axle- - - - µl 

256.6 286.2 o' 
1--' 

180 206.4 230.2 256.6 286.2 (11 

T . . a/ r-J 
- ransm1ss1on- Thousand units - - - - - f-' 

() - - - - - () 

155 .o 178.0 1 98. 5 221. 3 246.8 :::J 
cl 

- Prop~ller shaft~/ ~·· 
-· Thousand units - - - 264 294 :::J 

~ 
2 21. j 246.2 (]) 

p, 
151. 0 178.0 l 98. 5 221. j 246.2 



' 

1982/1981 1983/1984 1984/198) JC}85/1986 1C}86/JCJ87 

lSIC Commodity CCCN Unit 
-Capacity -Capacity -Capacity -Capacity -Capacity 
-Production -Production -Production -Production -Product ion 
-Demand -Demand -Demand -Demand -Demand 

a/ 
Thousand units 137.6 - Rear body- - 137.6 13 7 .6 1'37.6 I '3 7 • o 

99.7 105.6 I 1 7. 9 1'l7. 4 Ll7.b 
97.7 10).8 11 7. 9 131 .4 146.b 

38451 Aeroplane and accessories . d b/ in ustry:-

- Aeroplane (fixed wing) 

- C.212 Unit 24 24 24 24 24 
12 15 16 18 24 
30 32 34 16 ]8 

- - - - - - CN.235 Unit - - 1 1 11 1 I 
l 3 7 

1 ') 20 25 - ' 
.. ' 

- Helikopter 

- B0-105 Unit 36 36 36 36 j6 

12 1 7 18 20 22 
5 20 22 24 26 

- Puma Unit 12 12 1 2 1 2 1 2 S' 7 6 7 8 10 ::1 
(j) 

>< 

- BK 117 Unit - - 18 18 18 t J 
po 

6 10 
u· 
1~ 

14 16 18 20 22 •V 

f ,) 

18 l 31 Prefabricated metal building material industry except aluminium: 
I_, 

() 

- Steel construction 73.32.220 Ton 25,000 28,000 'l6 ,000 4 7 ,000 60,000 0 
~ 

17,500 2 5 ,000 32,500 43,000 55,000 ct 
f-" 

64,000 70,750 77 '820 8 5 ,000 94,000 ~ 
i:: 
fD 

- Steel tank 73.Li0.]90 Ton 11 ,097 16,000 21 '()()() 28,000 'l 5 ,000 p. 
. -~ 

8 '145 15,9"10 21 ,000 28,000 3 5 ,ooo 
54,000 42,000 46,000 51, 000 56,000 

~ 
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1982/1983 1983/1984 1485/1986 ·-1984/1985 1986/1987 

lSlC Commodity CCCN Unit -Capacity -Capacity -Capacity -Capacity -C:apat itv 
-Production -Production -Production -Production -1' roduc t i 011 

-Demand -Demand -Demand -Demand -llt•mand 
- Boiler 73. 37 .000 Ton 10,200 10,200 1c.,200 10,200 1 (J, 2<HJ 

3' 105 4 '00~, 5 '200 7,000 Y,ooo 
14,000 16,000 18,000 20,000 2 2 '()'.)U 

- Material handling 73. 27 .400 Ton 3,800 3,800 4, '.JOO ),400 6,'jOO 
73.29.190 ·3 ,800 3,800 4, 500 5, 400 6, 'jOU 
73.16.210 10,200 11 '300 12,400 1 J ,600 14,900 

- Milling equipment 84 .10. 100 Ton 3,000 3,000 3,500 4,200 'j, 000 
84.10. 200 1,000 2,000 3,500 4' 200 5 , 000 
84 .10. 300 8. 200 9,000 9,700 10,900 12,UOO 

- Pumps 84. 10. 100 Ton - 500 l ,000 1 ,200 1 '500 
84 .10. 200 500 l , 000 1,200 I , 100 
84.10. 300 8,400 9, 'JOO l 0, 200 11 '000 

- Other standard - Ton 1 ,000 1,000 I ,UOO 1 'J ()() 1 '600 
equipments 700 700 I ,000 1 ''JOO 1 '600 

1,200 1 ,400 l ,600 I, 800 2,000 

Source: The l>evelopmenr of National Capacity in Industry for 1981-1986, Summary, Ministry ot Industry, f{£>pu!JJ ic ol 
lndonesie1, 1983 (unotficial translation). 

-Notes: a/ New investment/development. 
b/ Production and demand depend upon orders. 
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Part I\. Long-terrr Projections of Demand for 

CaFital Goods in Indonesia 

Chapter I. Some Theorectical Considerations 

All econorr.1c forecasting is ci:fici.;lt, anc forecasting the riemand for 

capital goods particularly sc. 

Canital reouire~ents and investmer.t. The first point tc note is the 

cistinctior. between ''needs" anc effective ciemanc, betweer. capital (goocis) 

requirements and actual investment. Investment riecisions are influenced by a 

variety of factors, psychological ones such as business cor.firience in the case 

c: private investors and planning errors 1n the case of public investment, as 

well as cost and availability of finance, which cause the race of investment 

to be o~ly loosely related to capital requirements, certainly in its timing. 

Even were it possible to fo~ecasc capital requirements reasonably accurately, 

therefore, ttis would not necessarily provide precise guioance on the flo~ of 

orders to the capital goods producing industry anc to the rapacity needeG ir. 

that industry in any short period. 

The acceleratior. principle. Capital goods are required to produce 

consumer, intermeciate or other capital goods. For any giver. technology, a 

particular stoc~ of fixed capital (e.g. machines) is required to produce a 

partici.;lar annual flo"'' of output of fir.isheci products. This relationship 

underlies the acceleration principle accorcing to whicr. the rate of investment 

(i.e. cf additions to the stock of capital) is a function of the increase of 

output of finished products, 

I=(L_K)=f(Y Y 
t+l t 

where 1 i~ the rate of investment, K :he capital stock and Y the level of 

output or income. 

':"ne investment determined by the acceleration principle is only one 

componer.t r~ to:al investment. Anot~er component is inventory investment. 



-
Tr:e capit2l stock consists of fixec capit2l anc stocks or inventories (of ra1.: 

rr.aterials, work in process and finished products awaiting sale). ~ince 

i~ventory investment does not invclve capital goods, this component can be 

ignored nere. A trirc component is replacement investment, tc make good 

depreci2tior and obsolescence of the existing stock of fixec capital. This 

component clearly cannot be ignored, since the demand for capit~l goods in any 

period is the surr cf ciemanc for expansior. of existing capacity, or~ 

investment (as deter~inec bv the accelerat:on principle), and replacement 

irvestment. :r is eross fixed capital formation, net investment plus 

replacement irvestment, that determines the demand for capital goods. 

Forecasting the demand for capit2l goods, therefore, requires estimates of 

future ciemand fer both net investment and replacement investment. 

t-.iet Investmer.t. T"ne coefficient in the above eouatior .,,r. id- relates the 

increase in caFit2l stock recuired tc sustain a giver increase in output or 

income to that increase is sometimes callee the incremental capital-output 

ratic (ICOF). It is possible to make statistical estimates over some past 

perioc cf the ICOR for a "·hole economy or for partici.;lar sectors (such as 

agriculture or manufacturing) or sub-sectors (such as the textile er 

engineerinf industries). What cieterrr.ines the ICOR (interpreted in terms of 

capita: reouirements rather than actual investment)? 

Ir: any ~1ver: capit2l-using activity, the ICOR is deterrr.inec, in the first 

inHance, by the method of production or "technology". The more 

capit2l-intensive the method cf production, the higher, cet. par., ~ill be the 

ICOR. A high ICOR does not, ir: itself, sav anything about the econo~ic 

efficiency or inefficiency of the industry. Whether c. higr. ICOJ\ is efficier:t 

depends or relative factor pr1ces: it ~ill be efficient to use 

capital-intensive technology if labour is relatively expensive (and capital 

cheap) but not if labour is plentiful (cheap) and capital scarce (expensive). 

A higr ICOR may, however, be ar indication of inefficient use of the existing 

capit2l stock. The extra output obtained fro~ a given increase in capital 

stoc~ may be relatively small, either because the capital stock remains 

underutilised or because of other sources cf inefficiency (most of wtich 

derive frorr unciPr-utilisation or inappropriate use cf capital or labour). One 

cieterttinant of the ICOR, the ... efcre, is the efficiency \.:itt, \.:hicb capital is 

usec (sir:ce, appropriately defined, the !COR is the reciprocal cf the marginal 

rrnduc:ivi:y •. capital). 

• 



... - ~ -

5ince different industries (ane different firms within industries) employ 

~iciely different methods cf production (~ith different degree of capital 

intensity) ane employ their capital and labour ~ith different degrees cf 

efficiency, there ~ill evidently be considerable differences between 

statistically estimated average ICORs for different industries in any given 

past Deriod and probably also in different past periods. Estimates of average 

ICORs fo!' -.·hole natio':'lal econorr:ies vary generally bet..,een 3 and 6. ICORs for 

different industry branches range from 1 or less in relatively 

labour-intensive manufacturing industries to as tigt as E-10 fer very 

capital-intensive industries. 

~erlacement investment. Capital equipment wears out, through time and 

use. Each piece of capital equipment, therefore, has a certain physical 

life-spar. which car. be measured by a rate of cieF:-eciatior.. ReFlacement 

investment is required to make good depreciation. (Current expenditure on 

repair and maintenance may prolong the life of a machine, so that there is 

some trade-off between current and capital expenditure). In addition to the 

effects cf time and use, there is the effect cf technical change. Some cf the 

existing fixed capita~ stock may be rendered obsolete or unecono~ic to use 

because a ne~ type of eouipment, embodying ne~ technolgy, makes it possible to 

produce the same output (quality for quality) at lower cost, allo~ing fer the 

capital charges or; the ne1.- equipmer.t. 

While the rate cf replacement of any given piece of equipment is 

deterrr.ined by the rate cf depreciatcn and obsolescence, the rate of required 

replacement investment in a whole industry is alsc cietenr.ined by the average 

a~e of its capital stock. If much of it is cf recent vintage, the rate of 

!'ecuired replacement in the near future ~ill be relatively lov, and vice versa. 

Aggre~ate demand. If the task is to estimate demand for capital goods in 

the economy as a whole, not merely for individual capital-using industries, 

there remains the further problerr of forecastin~ future rates of growth cf 

demand for the final products of the whole range of capital-using industries. 

The methodological problems are farriliar but forrriciable. Ir a closed econorr.y, 

the problem can be stated formally in terrrs cf forecasting the rate of growth 

cf G~P and income <or output) elasticities cf derrand for the various 

cate~ories cf final product. In an open economy, allowance must also be made 

fer that par: cf the domestic demand for each category ttat is expected tc be 
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met bv i~pc~ts and the addition to domestic demand likely tc be made bv 

experts. 

I·eterrrinants of ciemanc for capital goods. The purpose of the preceeciing 

brief exposition has been to identify the elements that must enter into anv 

estimates cf future demanci for capital goods. 

Tc estimate future ciemanc for net investment, it is necessary tc estimate 

, c., futu:-e growtr cf output cf finisheci products and (b) the relevant ICOii.s. 

Future gro~th cf output vill depend on future grovth of ciomestic ciemanci for 

the product, less that part cf cioemstic demand that is met by imports, plus 

ciemand for export. The relevant ICORs will ciepend on the average capi~al 

i-.tensity and average e:ficiency of resource use among the firms of ar. 

industrv sub-sector or among the sub-sectors of an industry branch. Tc 

estimate demand for re~:ace~enc investment, it is necessary tc estimate the 

future rate cf depreciation and obsolescence anc the average age of the 

carital stock cf industries and branches. 

For all these variables it may be possible tc obtain statistical riata for 

some past period, althougr this cannot be taken for granted. It is another 

matter to project fro~ such past experience intc the future. Various 

econometric techniques exist for doing so, frorr simple extrapolation of time 

series co more sophisticated estimation on the basis of assumed functional 

relationships. But it is clear that a very large margin of error necessarily 

attaches to any suer. estimates, whatever the technique used. 

If the ultimate purpose of estimates of future ciema-.ici for capitc.l goods is 

cc gi.:icie planning fc~ the establishment cf ciomestic capital goocis (producing) 

industries, precise estimates of future demand for capital goods are not 

really necessary for an open economy. Domestic ciemand can be met by imports 

anc supplemented by exports. All that is needec, therefore, for each type of 

capital gooc is to cieterrr.ine, as far as possible, whether (a) domestic demand 

if :ikely to be sufficient for economically efficient (optirnure scale) domestic 

~rocit1ction anc, if net, (b) whether there are prospects for e:xport sufficient 

cc er.a°r'le domestic production to reach this volume; and (c) whether domestic 

prociuction is likely tc be competitive ~ith imports, subject to some maximurr 

race cf effective protection (say, 20 er 30 per cent). 

• 
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The purpose of the follo~ing chapters is to provide an economic study of 

future derr.anc fer caFital goods in Indonesia. The forecast covers tr.e demanc 

for a selected grouF of capital goods by product for the years 1985, 1990 and 

2000 under alternative hypotheses about the rates of gro~th cf GDF and 

sectoral shares. These forecasts are to b~ usec in formulating a s:rategy for 

domestic capit~l goods production. 

The ~ethodcl0gv Cnderlvine the Indonesian Cacital Goods Forecasts 

:.l General Framework 

The obiective is to provide forecasts of the demand for capital goods (the 

61 ca::egories of ''engineering products" incluciec in the publisheci ciata for the 

SITC category 7). Demand is calculated as production plus imports rr.1nus 

exports. As suet, it represents domestic cierr.and only. 

Ideally, these forecasts should be generated by comprehensive, consistent, 

anc cietailed models for eacr. industry, wr.ich are then integrateci in:..e: a mociel 

of the country. However, a model cf this type capable of generating forecasts 

cf the demand for capital goods at the level of detail desired in this study 

woulc have to be very large. Models cf this type are rarely found, even in 

the major developed countries. For exarr.ple, Informetrica, a private 

consulting finr in Ot~awa, maintains a 5,000 equation mociel of the Canadian 

econorry whicr, despite its large size, does not pro\•ide the detailed forecasts 

envisioned in this study. It is clear that, such as approach would be 

inappropriate. A much more practical approach, adopted here, is to attack the 

problerr into two stages. In the first stage forecasts of major macroeconorr.ic 

variabl~s at a higtly aggregated level are generated for the econo~y. I~ the 

second stage, detailed forecasts of demand for capital goods are baseci on the 

muct less detailed forecasts of macroeconomic variables. Since the 

mac1oeconorr.ic variable! "'7hicb are generated in the first stage must fit into 

the second stage, we ~ill discuss the second stage first. 

2 .2 The Forecasu: cf the Derr.anc'. for Capital Good!' 

2.2.1 The Conceotual Framework 

Capital goods impofts ~re of primary concer~ because there is very limited 
' 

rcrccuctior. cf !T'OH car~tal goods ::.r1 Indonesia., ::r.iE fact ha~ two i~plic.atioM. 
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Tne fi-st is that possibilities for increased domestic production of capital 

goods (import substitution) shoLld be of primary concern. This provides the 

basic orier.tatior. of this stuc;·. The second implicatior. is much more 

practical; namely, that for many products imp0rts can be viewed as identical 

to total ciernanc. For products where there is production of capital goods 

anc.'or exports the commocity balance equation was used to generate the 

apparent derr.an~. Thus, our forecasts can be interpreted as forecasts of 

demand for the capital goods considered in the ~tud'. 

~~at, then, lS the mcst appropriate method for forecasting the demand for 

specific capital goods in Indonesia? Some of the classifications are narrowly 

defined sc th3t the capital goods can be identified ~ith one particLlar 

sector; for example, pulp and paper mactinery (SITC 71E.l). Others are not 

specific to par~icular sectors, being broadly used throughout the economy, 

suer. as macbine tools (SITC 715.1). Where possible, it would seem desirabie 

tc relate the demand for specific capital g~ods to econoreic variables relevant 

to the using sector or sectors. The major difficulty in this regard is the 

absence of reacily available time series data on economic activity at a 

detailed sectoral level in Indonesia. Twc input-output studies have been 

ccmple:ed, but these provide two observations on!y. There are nc time serie~ 

data on the price of output by sector, on i~put prices by sector, or on 

investment or rapital stock by sector, although some of these variables might 

be constructed from other available data. Thus the scarcity of relevant data 

lS a significant constraint on the preparation of these forecasts. 

A second important consideration is the nature of the choice cf sectoral 

investments in these countries. In Indonesia the Government has a substantial 

impact on bot~ the overall quantity and the sectoral pattern of investment. 

n.is impact may be ~irect through investment by public agencies, or indirect 

through licensing (control) of private investment through BKP~, or the 

nllocation of loans to finance investment. The impact of Government on the 

decisions to use and import capital goods in Indone£ia is more decisive than 

the impact of private decisions. 

The above consicierations rule out tlie: use off. nee-classical frameworl< 

":hie!-. attempts tc e:xplair. investment ir. terms of profitability. 

Considerations cf profitability based on the prices faced by the private 

' sector ~av not be appropirate if goverment decis~ons and plans ~re based on 
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other criteria, such as the social opportunity costs of inputs or the 

extf'rnalities generated bY the development of capital goods industries. The 

above ar~ument may suggest a planning model framework, to explain government 

decisions; but, as indicated in the introduction to this chapter, the detailed 

application of that approach is beyond the scope of this project. Equally 

corr.pelling factors in the decision not to follow either of the above 

approaches are the absence of the detailed time series data required to 

irr.olerner:t the neoclassical approach and the detailec structural data required 

to irnrlement the planning approach. 

The approach adopted makes use of the a·•ailable time series ciata on 

capital goods imports, production and exports and sectoral value-added. Here 

demand for capital goods are related to changes in value-acidec in the 
1 I 

appropriate capital-using sector or sectors.-· we interpret this procedure 

ai: the econometric estimation of incremental capital-output ratios whe..--e the 

capital ~oodi: are disaggregated ir. relatively great detail (the 61 available 

S::'.:':'C ca:egories) v.·hile the outputs are more highly aggregated (the E sectoral 

b:-eakdoY.'Tl of GDP). This interpretation is strictly valid or:ly if the ratio of 

1 .. ,J h 1 f . . 2/ va ue-aooe~ to t .e va ue o. output remains consta~t ove:- time.- This may 

not be thP case if other inputs are withdrawn fro~ the using sector. In these 

circumstances we would not be able to estimate incremental capital-output 

ratios, w'hich are based on the assumption of a fixed coefficient technology. 

Some of the "engineering products" are clearly durable consumer goods, 

such ai: passenger motor cars (732.1) and therefore are excluded in this 

study.Other categories, such as ships and boats (735) or sewing machinery 

(7~~ .2) may include both capital goods and/or consumer goods. For these 

productE, a consumer demand equation may be an ap?ropriate basis for 

forecasts. Such an equation has been used for these products, using the 

current level of GDP (in current Rupiah) as a proxy for consumer income. 

Ever. for products which are clearly capital goods, the use of the current 

level cf GDP as the basis for forecasts may be justified. GD? can be 

inte:-pretec a~ representing the ability cf a country to impo:-t. (This measure 

may be crude but the lack cf data pr~cludes more sophisticated measures). 

Under this interpretation the current level of GDF determines the level of 

imports o: capital goods which in some cases represents the entire demand for 
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a giver: capi tai goods, whicb in turr: determines the changes of sectoral GDP in 

the future. 

2.2.2 The forecasting eauations 

The forecasts of demand for specific capital goods were computed using an 

eauation of one of the follo~ing forms: 

= GC
1 
~ a 1 (GDF . ..... 1 .... J 'I.. 

GDF. 
J 't 

• c.r (GDP . '! 
.:. J, t+. GDP; t• 1 ) 

J , . -

where Dit is the value of demanc for capital goods i in period t and 

is the value-added in sector j in period t.21 GDP. 
J 't 

or 

( ) n = EC· • a GDP 2 it 1 t 

where GDP is the current level of GDF. 
t 

because some prociuct categories are aggregates, suer. as construction anc 

rr.ining mac!: inery ( SITC 718 .4), or inc iude pro cue ts which may be used in 

several sectors, such as pumps (SITC 719.2), the identification of the using 

sector cannot be basec solely on a priori engineering judgement. Fer such 

products equations were estimated for each potential using sector. 

The above equations were estimated using annual observations over the 

period 1967-1978. The estimation period could not be extended past 1978 as 

the GDP data must be available for two years after the end of the estimation 

period. TnE- lirr.itec number c.f observctiuns available macie it impossible to 

introciuce any longer lags between the ciemand for capital goods anc changes in 

output. I.ach additional lag uses up two degrees of freeciom, one for the 

additional parameter introduced and one for data point lost. Demand and GDP 

could be measured either in current or constant prices, since the ciernand data 

can be converted to constant prices using a price index for capital goods fro~ 

the supplying countries and GDP ciata are available in bott current and 

constant Rupiar .. The results when current price data were used were superior 
. 4,/ 

to those obtainec usin~ constant o£ta.- Thus, it was decided to use 

current price values for all variables in the forecasting equations.l/ The 

ciemanc - . . .. or-tc:1neo _ror:- r. J\ • ' an c comest i c (BPS) sourc~s, whereas the 



GDF data were obtained frr~ the C.K. Statistical Yearbook for the Far East and 

;sia. For capital goods r.s. dollar values were used, since the prices of 

:hese goods are primarily determined in supplying countries. GDP data ~as 

measured in domestic currency (Rupiahs), since this most accurately reflects 

changes in domestic activity. Several major devaluations over the data period 

have altered the VS dollar/Rupiah conversion, sc that changes in GDP measured 

ir rs dollars do not reflect changes in domestic activity. 

There are several reasons why the relationsr.ips measurec by the above 

ecuations might change over time, leading tc errors in the forecasts. 

Firstly, the nature of technclogy may_ change so that the same sector uses a 

different mix of capital goods. Secondly, the mix of industries ~ithin a 

sector may change over time, having the same result. Finally, tbt price cf 

the capital good may change relative to the price cf output cf the using 

sector. These potential biases in the forecasts are difficult to evaluate 

because we have no historical data describing the relationships in question. 

The forecasting eouations are describec ir, Tab le II .1. Coefficient 
.., 

estimates, R~ values, and Durbin-Watson statistics (D.~.) are presented and 

the using sector or sectors are identified. (The sectoral numbering scheme is 

described in Appendix Table 1.) These equations ~ill be ciscussec in the 

follo~ing section.~/ 
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~able II.l: The forecasting ecuations 

Coefficient Estimates .., GDP 

Products Ca 0) (al) (a,.,) D.~. R- Components 

Total Engineering 
Products 231. 813 0.001538 .002433 1. 83 .78 GDP3 

Total Machinery 
non-electric 93.9861 .000761 . 001096 1. 81 . ""'6 GDF2 

-; ... 

Total Electrical GDP 
Machinery 91. 9756 .0000199 .68 . ""'6 (cu!Tent 

72 level) 

Power Generating 
Machinery 31.5118 .000130'7 .0001949 2.0 .64 GDP3 

711 
Boiler, Steam Genera- GDP 

ting Machinery -2.96117 .0.000019 2. SS .90 (current 

711. l level:, 

Steam Engines 1.60648 . oooor -.0000036 2.44 .41 GDP3 
"."11. 3 

GDP 
Aircraft Engines 

711.4 
.301452 .00000022 - 1. 23 .34 (cur-rent 

level) 

OtheT Internal Com- GDP 

bust ion Engines -3.82251 .000009""' 1. 08 (current 

711. 5 level) 

t-;~clear Reactors .763494 .00015"." 2.44 .76 GDP4 
"."l l. 7 

Engines, nes -47.4401 .000289 -.0000271 2.47 -1 GDP3 
711. 8 

. , ~ 

... Agricultural GDP 
Machinery 11. 8243 . 00000113 - 1.45 .16 (current 

il2 level) 

GDP 
Office Machinery 

714 
3.3'7534 .00000091 - 1.19 . 90 (current 

level) 
GDP 

T~-pev.Ti ters 1.12701 .00000032"."- ., .., - .93 (current 
71.:'... l 

...... ..:> 

level', 



Table 

Products Ca0) 

Office Machines, 
nes 1. 7198: 

714.9 

Me:al Wo:::-king 
Machine:-:• :.59641 

-15 

Machine Tools 
.14'."325 715.l 

Textile and Leather 
Machinery 24.376: 

717 

Textile C.fachiner:· 
-3.27485 "."17. l 

Skin, Lea the::-
~orking Machinery -.688028 

717.: 

Se\\·ing Machinery 
l. 15705 

7~~.3 

Special Industrial 
Machinery 19.9178 

"."18 

Paper and Pulp 
Machinery -3.12895 

718.1 

Fooc Processing 
Machiner: 4.98328 

718.3 

Construction, 
Mining Machinery 13.7734 

718.4 

Mineral and Glass 
\forking Machiner:· 4.5..1;:: 

-1s.s 

Other Special 
Machinery 11. 8940 

"."19 

- 11 -

~T , 
J.. J.. ..... (continuec) 

, l la1, La...,) 

.000000102 

.00006"76 -.00000:4-

.0000595 -.00000416 

.00008638 .00009937 

.0002Sl -.00000326 

.000000105 

.00000068 

.0001623 .0001853 

.00000063 

.0000159 .0000127 

.000005135 

.000055-

.C003296 .00053~7 

D.\\'. 

.99 

:.IC 

..., o-

.;. . - ;:, 

l.46 

l. 00 

3.34 

1. 36 

1. '7 4 

1.58 

1.10 

l. 20 

1. 63 

, -5 

..., GDP 
R"" 

Components 

.-1 GDP3 

. "76 GDP3 

. 51 GDP3 

. :'O GDP3 

-5 GDP3 

GDP 
.9E (currer:: 

level) 

GDP 
o-• -::> (cu-:-rent 

1 eve l) 

.75 GDP3 

GDP 
.86 C current 

level) 

.43 GDP3 

GDP 
.89 (current 

level) 

. 51 GDP3 

:'Q GDP3 
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Table II.l (continuec) 

Products 

Heating, Cooling 
Equipment 

-19.l 

Pumps and Centri
fuges 

'.'" 19 . .:. 

Mechanical Handling 

( ~ "\ , .. 0) ra 1 
' l J 

3.88216 .0000528 

5.65528 .00006265 

Equipment -1.59283 .0000605 
il9.3 

Powered Tools, 
Other 

719.5 

Sp:-aying, Vending 
Other Machinery 

';"19. 6 

Ball, Roller 
Bearings 

'.'"19. '.'" 

Machinery and Mech-

11.6129 .000040'.'" 

1.64850 .0000~56 

1.45242 .0000003 

anical Appliances,16.1207 .0000348 
nes 719.S 

Parts and Accessories 
of Machinery, nes -9.85155 .0000634 

719.9 

Electrical Power 
Machine!'y 13. 1268 . 000007338 

--,.., 

Power Transforming 
Machinery 18.2241 .00000564 

722.1 

s\\~i tchgea~' e:c. 
-~-.. .., 

Fquipment for Dis
tributing Elec
tricity '.'"23 

1.33627 .00000192 

11.32"'.'9 .00000353 

(a .. J 

. 000095'.'" 

. 00008"'.'6 

.0000902 

-.00001.32 

.000028 

.0000954 

.0001039 

.., GDP 
D.\L R Components 

1.91 .70 

1.40 .78 

l. 82 

1.4: .85 

3.17 .93 

1 . -;-; . 8 5 

1.';"l .68 

..,_.., . 85 

.64 .79 

.95 .85 

-""! • 86 

GDP3 

GDP'3 

GDP3 

GDPS 

GDPS 

GDP 
(current 
level) 

GDP3 

GDP3 

GD? 
(current 
level) 

GDP 
(current 
level) 

GDP 
(curTent 
level) 

GDP 
(curTent 
level I 
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Table 11.l (continuec) 

Products 

Insulated Wire 
and Cable 

-..-,- ., 
'_,,. l 

Elect~ic Insulated 
Equipment 

.., 
I_ ... ,• ... 

Elect:-ical Machinery 
Othe:-

"."29 

Batteries and 
Accu.-nulators 

~:?9. l 

Elect:·ic Lamps 
"."29.: 

Valves, Tubes, etc. 
- ... c -. .:,_. ~ 

Automotive Electrical 
Equipment 

729.4 

(a I o· 

11. 9265 

-3.90489 

18.6848 

10.9191 

-.398094 

-3.4687 

1.15065 

Measuring Apparatus 
-29.5 -22.0655 

Electro-Mechanical 
Hand Tools 

729.6 

O:he~ Electrica:, 
nes 

729.9 

Railwa~· Vehicles 

Loconotives, Other 
':. l...) 

Passenger: Rail~ay, 

7?"am••ay Cars 

-.81259: 

-1. 2'7096 

-1. 3265..; 

.0000031 

. 000000695 

.00000442 

.00000169 

.000000497 

.000000606 

-.0000033: 

.000134 

.00000911 

.0000507 

.000095 

.0000095 

(a..,) ... 

.0000434 

-.00001s: 

GDP 
Components 

. iO . 84 

:.56 .88 

l.49 

1.26 .95 

1.29 .91 

.81 

.78 

3.20 .49 

2.6: .60 

GDP 
(current 
level) 

GDP 
(current 
level~ 

GDP 
(curre!'lt 
level) 

GDP 
(current 
level) 

GDP 
(cur~en!. 

level:• 
GDP 
(current 
level' 

GDP6 

GDF3 

GDP3 

. 0000~ 15 2. l 0 . 9~ GDP5 

. 00004 ;r5 .9: .59 GDP6 

.000035 1. 87 .70 GDP6 

- . 00oc~·'.7E .61 
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Ta~lc II.l (continued) 

R2 
GDP 

Products (ao) (al) (a..,) D. l'i. Components ,_ 

* Railwa:·, Locomotive 
Ca~ Parts, next 2.12409 .0000038 1. 90 .11 GDP6 

~3:.~ 

... Buses __ ,.. ..... 15.";'461 .00002 : . 06 .05 GDP6 
. .J-. -

Lo~ies and Trucks 
-40.4429 .000446 .0008"."8 1 ..,~ .85 ".'"3:.:; .I.._;:, GDP6 

Special Purpose 
GDP Lorries, Trucks 

2. "'8519 .000000i29 1. 81 .51 (CUITent and Vans 
-:-:;:. 4 level) 

* Tractors for 
Trailers 10.8994 -.00006694 .00005416 1. 00 .25 GDP6 

-:-3:.s 

Ships and Boats 
.995856 .0001677 .000149 1. 78 .74 GDP6 

. .J :::i 

Ships and Boats 
non-vrn.r -.s200-:-: .0000465 .0000176 1. 85 .52 GDP6 

735.3 

Ships and Boats 
nes .0308921 .000145 .0001::!14 1. 82 .65 GDPS 

--- a 
I .J:;. • -

Source: Econometric Research Ltd. 

No:e: No ~orecasts ~ere ~enerate~ for products marked ~ith an*, since 
the statistical fit o~ the ~orecastiPr equations is noor. 
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::.3 The ::orecasts of Sectoral GDF 

2.3.l The General Framework 

In order to use the forecasting eouations described in the prev1ous 

section, forecasts of GDP by sector must be generated. These coulc 

potentially be generated ~ith a meciurr scale econometric model (50-100 

ecuations ~oulc be necessary). However, generation of such a model is a ffiEJOr 

undertaking, particularly t.'hen tht:c cata requirec are not reacily availatle. 

~hus econometric models were not usec for this purpose. Insteac. time series 

extrapolations were used. 

The time series procedure was broken ciown into steps. In the first step 

forecasts were generated for oil and non-oil GDF, taking into account the 

impact of oil revenues on both components of GDP. Three alternative 

forecasts, based on alternative assumptions about future oil revenues were 

generated. (These forecasts are cienoted Hit.h, ~!ediurr. and Lo\.:.) Ir. tile second 

step, sectoral shares cf non-oil GDP were forecast, again basec on time series 

extrapolations. The third and final step was the multiplication cf non-oil 

sectoral shares by the forecast of non-oil GDP in order tc ohtain forecasts cf 

non-cil sectoral GDF levels. 

The short time series precluded an\' more sophistic.s.tec time series 

procedures. 

2.3.2 The GDP Forecasts 

:t ffiight be argued that relatively simple econometric models ccLlc have 

been used to generate these forecasts. However, these results would be 

sensitive to forecasts of exogenous ~ariables, particularly the price of oil 

or oil revenues. ~ere we relate GDP directly to oil prices, in order to make 

this dependence explicit. 

The historical growth rates cf oil, non-oil and total GDP (in current 

Rupiahs) together with the forecastin£ equations are presented in Table II.2. 

:r: contrast to other OPEC countries, the impact of oil revenues o'r, non-oil GDP 
, - I 

'r.as be-en relatively srr.all (the estimated elasticity is only C.04),)· The 

impact cf oil revenues or: oil-GDP is predictably hig~ (the estimatec 
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elasticity is C.9L.). After the impact of oil revenues is taken into account, 

the trend growth rate of non-oil GDP was 22.7 per cent (in current Rupiah). 

:able I!.2 Historical growth rates anc forecasting equations for oil, 
anc total GDP 

A. Eistorical Growth rates: a/ b/ 

GDP 
C·i.1 
!\on-oil 
Total 

Time Perioc 
1967-1980 
1967-1980 
196 7-1980 

Grm.:th rate 
43.87 
24.87 
27.00 

E. Forecasting Eouations: c/ 

LK(Oil-GDF) = Ln(a)+b Ln(Oil-Revenue) 
LK(~on-oil GDP) = Ln(c)+d Ln(Oil Revenue)+f time 

Total GrP = Oil GDP + Non-oil GDP 

Coefficient Estimates: 

Coe!'ficient 

a 
b 
c 
d 
f 

Estimated 
Coefficient 

3.17642 
0.944862 

681502.0 
0.0395049 
0.227837 

Standard 
E.rro:-

1. 74860 
0.0416108 

5986L. 9. 
0.0892481 
0.0403213 

T 
Statistic 

1.81655 
22.7071 

1.1384( 
0.442642 
5.65053 

Notes: a/ Growth rates were determined from econometric estimates of the 
following equation: 
Ln X t = a + b t + E t 
where b is the estimated annual growth rate. 

b/ All values are in Current Rupiat. 
~/ The above equations were estimated as c: system using the 

full-icformation maximurr likelihood method. 

In order to use the above equation systems, forecasts of oil revenues must 

be made, The perioc of the 1970 's saw rapid increases in oi 1 revenues in 

Indonesia. However, the early 1990's have been characterised by falling 

demanc for oil anci falling oil prices. The basic assumption made here is that 

the world oil marke: will recover by 1985, as the world economy recovers frorr 

the severe recession which began in 1981, anc continue to expand thereafter. 

Tn:-ee assumptions are made about the rate of expansion after 1985, leading to 

the "Higr,", "Medium" anc "L0\.' 11 gro\.'th scenarios. Oil production (in million 

barrel~ per day) was foreca~t to increase frorr. a level of l.~4 in 1983 to 1.65 
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ir. 198.::, 1.9(1 in 1900 and :.O in 2000. (These prociuctior. forecasts are 

consistent ~ith ~crlc Eank forecasts.) Three alternative assumptions were 

rr.acie concerr.ing cil prices. In the "Lo..,." scenario the oil price "as helc 

constant at S 28 (VS per barrel) for the entire forecasting period. In the 

"~eciu11'" scenaric the oil price rises to S 3L. in 19E7 and continues to 

increase at 2 per cent until 2000. In the "High" scenario (basec on World 

Bank forecasts) the oil price is $ 32 in 1985, S 52 in 1~90 and $ 7S in 200C. 

The above assuI!!ptions concerning oil revenues may appear to be somewhat 

arbitrary, but they are based on the best jucigements of Econometric Research. 

vmen the fcrecast oil revenues are substituted into the forecasting equations 

i~ Table Il.2, forecasts of Oil GDP, Non-oil GDF and Total GDP (in rrillions of 

Rupiah) are generatec. (see Appencix) 

:.L Forecasts of Non-oil Sectoral GDP 

The forecasts cf non-oil sectoral GDP were baseci on forecast shares cf 

non-oil GDP. Two sets of share forecasts were generated. 7ne first set was 

based on an extrapolation of historical data anc thus is referreci to as the 

"Trend" (or ·n forecasts. The seconc set of share forecasts modified the 

trend forecasts to take account cf official development plans for increased 

gro .... th of the manufacturing sector. This set of share forecasts is referred 

tc· as the "Off-trend" (or O) forecasts. 

The trend share forecasts were based on a systerr of logistic ecuations 

whose parameters were estimated frorr time series cata (the estimation periods 

are the: same as those sho\..'r, ir. Tabie II.::). The sys terr of equations is given 

c ~ 

~ j, = 
( 3) 

c = 
~7~ 

where s.~ is the share 
J l 

Formulating the fina: 

A/ ( 1-+-B .EXP(-C .... T)) J = 1, 6 
J J" 

" .. ' 

6 
i - '"'.""""' c 

i.,., ~ jT 
j=l 

of non-oil GDF generated in sec~or J in year !. 
' 

share as a residual forces the f~tted values for the 

shares to surr tc one, a5 well as fo~cing the forecast ~hares cc surr tc one. 
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Oil GDP is forecast separately so that only non-oil GDP was allocated tc 

sectors using the above systerr.. The above eouation systetr was estimated by 

:ull information maximurr likelihood, using the FIML procedure in the TSP 

econometrics package. This method produced reasonable share forecasts. The 

coefficient estimates are presented in Table II.3.~/ 

Table II.3 Estimates of the non-oii GDP share eouations 

Agr icu 1 t ure ; S 1 
al 
bl 
cl 

Manufacturing; S2 
o.2 
b2 
c2 

Electricity:S3 
c.3 
b3 
c3 

Cons true t ion: SL. 
al... 

bl 
cl 

Transportation:SS 
aS 
bS 
cs 

~~olesale + Retail 
':':-a de: S6 

at 
b6 
c6 

Estimated 
Coefficient 

l .4559L. 
1.50021 
0 .0554643 

0. 116087 
0.740302 

-0.397212 

0.00738778 
1.01474 

-o. 206212 

0.0928245 
L..58040 

-0.223693 

C.0542478 
2.43425 

-0.<'..42732 

0.197761 
0.209263 

-0.510215 

Source: Econometric Research Ltd. 

Stand arc 
Error 

3.90285 
6.59162 
0.0677187 

G.0021028 
0. 129859 
0.0848223 

0.00107li7 
0.278164 
0.128080 

0.00916033 
0.<'..63740 
0.0328150 

0.00285832 
0.941303 
0.139033 

C.00378765 
0.147611 
0.442427 

T 
Statistic 

0. 3 73045 
0.227594 
0.819040 

55.2041 
5.70081 

-4. 6828e 

6.89308 
3.64801 

-1. 61003 

10 .1333 
9. 8770E 

-6.81679 

18. 9789 
2.58604 

-3 .18437 

52.212 
1.41767 

-1.15322 

D.\.:. 

2 .2E: 

1.69 

1. 73 

2.74 

1.59 

No:e: Tne coefficients al, bl, etc. correspond to aj, bj, etc. in equation 
( 3) • 

In order to produce the "Off-trend" (or 0) share forecasts, ~he 
':I 

mam:facturing anc agriculture shares of GDP were forecast sefarately.- The 

tren~ shares for eac~ cf the other sectors were then reduced by the ~ame 
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proportior., in order that the surr. of all sectoral shares equals one. The 

trenc anc oft trend shares for manufacturing are reported (for 1985, 1990 and 

2000) in Tabie II.4. 

':"able II.l+~ Forecasts of sectoral GDP shares, Indonesia 

(Percentage of non-oil GDF) 

A~ Off-trend fore~ast 
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Six sets of sectoral GDP forecasts were produced. Combination of the 

trend and off-trend shares ~ith the high GDP level forecasts gives the high 

trend (H-T) and high off-trend (F.-0) sectoral GDP forecasts, wb.ile combination 

of these forecast shares ~it~ the mediurr and low ~DP level forecasts gives the 

mediurr and low trend (M-T an~ 1-T) and ~ediurn and low off-trend (M-0 and L-0) 

sectoral GD~ forecasts. '!'hesF. forecasts are presented in the Appendixes 3 and 

I.; • 

Z.5 Conversior cf Demand Forecasts to Constant 1980 US Dclia-s 

Tne insert!on of the forecast levels of GDP anci changes in sectoral GDP 

into the forecasting equations (1) and (2) produces foreca~ts cf the demands 

fnr ~apical goods in current US dollars. However, in order to examine the 

size cf the Indonesian market for capital goods, it is necessary to convert 

these forecasts into constant dollar terms. Forecasts of c price deflater for 

capital goocis are required for this conversion. 

Capital goods in Indonesia are imported mainly frorr developed countries 

such .c:s Japan, those in Western Europe and North America. Ideally, a weightec 

average of capital goods price indexes from these supplying countries should 

be useci as a basis for forecasting the price deflater for capital goods in 

Indonesia. However, such indexes are readily available for only a few 

coun:ries. Tnus data from the l:. S. were used (Data frorr Canada produced very 

similar results). Tne period of the 1970's has demonstrated clearly the 

impact of cil prices on the prices of all products in the developing 

countries. Tne following equation was estima~ed usin~ U.S. data for the 

perioc 1972-82. 

(4) 3.52 + C.0575 t 

(83.3) (6.94) 

D.\.:. "' 1.41 

+ 0.0765 Ln PO l t-

(2 .33) 

where Pf_ is the price index for equipment in period t (1980 = 100) and 
~ 

PO 
1 

is the price index of cil lagged one period (1980"' 100). The 
t-

coeff ic ienc of ~he oil price jn the above equation is statistically 

significant Cat the 5 per cen: level in a one-tail test), indicating a 

measurable relatj onsbip between the lagged oi l-p1 ice ar:ic the capital, goods 
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price. The above equation was used to generate forecasts of the price index 

for eouipment, using the same assumptions about oil prices used in generating 

the "Lo\.·", "Med iurr" and "P.igh '' forecasts of oi 1 revenues. Thus three 

forecasts of the price deflater for capital goods were generated. The annual 

rates of growth of capital goods prices between 1980 and 2000 which are 

implied by these three forecasts are 7.24, 7.34 and 7.61 per cent. 

Chapte:- Incionesian Future Demand fo:- Capital Goods. The Results of the 
Forecasting Exercise 

3 .1 Tne Eackground 

Simple forecasting exercises usually involve the use of mechanical trend 

extrapolation for some variables of interest. Such a simple procedure may be 

useful in the case of some lirr.itec subset of problems where accuracy and 

explanation are not essential or where the growth process of the underlying 

phenomena is strongly stable. 

Tnese conditions are certainly inapplicable to the case of the demand for 

capital goocis in Indonesia, both because the underlying phenomena is not 

stable and because explanation of behaviour is very essential given your 

interest in policy prescriptions. 

Thus, a more refined approach is employed here. ~e begin ;,y postulating.; 

set of hypotheses about the demand for capital goods relationship and proceed 

to test the~ empirically as was described above. The assignment of specific 

capital goods ~o sectors employed engineering and other technical data, 

whereas the set of explanato:-y variables chosen, their signs and the structure 

of the eouation were modelled 'long the a pri~ri restrictions of economic 

theory. 

Tr.ree target years were chosen to represent the short-run (1985), the 

mediu~-ru~ (1990) and the long-run (2000). The actual demand values ~n 1980 

are also presented to provide a bench-mark against which the forec~sts ma) be 

checked. For each forecast alternative (trend and off-trend) we present a 

special table which displays the forecast vah:es of demand for low, mediurr. and 

~igh GDP scenarios. Although we presented the demand forecasts ic both 

current and constant dollars, only the latter was analysed. 
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3.2 The ?.istorical Trend Forecasts 

History enters our system through its influence on the structure of 

production. The historical t~end forecasts represent the projection of past 

logistical curves into the future. Logistic curves were used to prevent the 

share cf any one sector frorr. becoming too large. The historical shares and 

their historical trend projections are presented in the Appendixes 2 and 3. 

Coupling these forecasts of sectoral shares with our forecasts of GDP gro~tr. 

rates under alternative hypotheses of oil and LNG revenues results in the 

projected demands for the various capital goods presented in Table III.l for 

the constant dollar forecasts and Table III.2 for the current dollar 

forecasts. The corresponding growth rates for constant dollar trend forecast 

are indicated in Appendix 8. 

The analysis cf the results is dividec into the short-run (1985), the 

meciuw-tern (1990) anci the long-term (2000). We begin first "'·itt the 

short-run forecasts. 

3.2.l The Short-tern: Forecast~ (1985) 

Total demand for non-electrical machinery in Indonesia was $ 1,948 billion 

om 1980. In 1985, the lowe~t forecast, is for $ 3,678 billion in constant 

1980 dollars, whereas the highest forecast is for $ 3,787 billion. Thus, 

demand fer non-electrical machinery is expecten to double over the five ~ear 

period between 1980 and 1985. 

Special industrial machinery, particularly construction and reining 

machinery, other special machinery, electric machinery, and transport 

equipment represent the major components of the forecast demand for capital 

goods in Indonesia in 1985. 

Demanc for paper and pulp machinery is slated to rise frorr. S 21 million in 

1980 to over ~ 38.8 miliion under the medium forcast in 1985. This represents 

a 13.E per cent annual rate of growth. Demand for food processing machinery 

is prcjecteci tc increase at about t~ice the rate of growth of pulp and paper 

machinery or at 25.i per cent. On the other hand, construction and reining 
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macr.inery aemand is expected to groi.· at the relatively loi.· rate of growth of 

~.4 per cent during the same period. 

Ir. short, despite low rates of growth of the economy at large the demand 

fer machinery, even under the lowest growth scenario, is expected to grow at 

high rates and the dollar volume is, by any stanciards, substantial. 

3.2.2 The Mecimr-Terrr Forecasts (1990) 

The medium-term forecast is more optimistic for the economy and for the 

capital goods sector than that of the short-term. Both oil prices and GDP are 

expected to display vigorous growth and this is automatically reflected ir. the 

demand for capital goods forecast. 

The total demand for non-electrical machinery in Indonesia is forecast to 

reach ~ 8.2 billion under the meciurr. forecast conditions in 1990. This 

represents over a four-fold increase over the 1980 actual demand. Not 

surprisingly the rate of growth of this demand betwen l98C and 1990 is 

projected to exceed 15.5 per cent -- or about two percentage points above the 

expecte~ rate for the 1980-1985 p~riod. 

Tne special emphasis group (plant processing equipment) shows comparable 

dynattisrr.. Food processing machinery shows the highest rate of growth of about 

21 per cent per year. This is a bit lower than that expected for the period 

1980-1985, but still a very rapid rate indeed. Demand for pulp and paper 

machinery is expected to reach $ 81.4 million which translates into an annual 

rate of increase of over 14.5 per cent between 1980-1990. This rate is higher 

than that projected for this sector between 1980-1985. 

3.2.3 The Long-Term Forecasts (2000) 

The long-terrr. forecast of the demand for capital goods is optimistic. The 

~rowth trend expected in the medium-trend is expected to accelerate further in 

the long-term particularly as the oil market tightens and LNG revenues reach 

peak levels. 

") ~ ~ 

-· I., j 

The long-term demanc for non-electrical machinery is expected to top $ 

billion under the most pessimistic forecast and to approach r 41.5 
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billior. under the most optimistic conditions. Jn either case, the projected 

demanc fer the year 2000 is about 20 times the actual 1980 volume in constant 

1980 V~ dollars. Such a volume is large enough to support a broad production 

programme of all types of non-electrical machines in Indonesia. Almost half 

the exrected demand for engineering products in Indonesia ~ill be accounted 

for by non-eiectrical machinery in the year 2000. This is despite the fact 

that under the historicai trend assumptions demand for capital goods is slated 

tc grow at slower rates than those proJected for engineering products. 

Special industrial machinery demand is projected tc reach about $ 7.5 

billion (under. the mediu~ forecast). Demand for pulp and paper machinery wili 

account for $ 382 million, whereas the demand for food processing machinery 

will account for f 626 million. Tne largest component of this product grouf 

is th£ demand for construction and mining equipment which is projected to 

account ~or about one-half of the total demand for this category ($3.2 

billion). 

3.3 Tne Off-Trend Forecasts 

Tne historical trend is not expected to hold as Indonesian planners will 

certainly intercede to alter the course of the economy and re-structure it to 

meet their target vectors of output. Repelita IV is already on the drawing 

boards and the current low ratio of manufacturing value added to GDP and the 

limited production of non-electrical machinery are the focus of the planners 

interest and consideration. 

If planning has any meaning it 1s its vision and ability to change the 

historical course cf the economy. This is why our forecasts are acjusted to 

reflect planners preferences and as such our forecasts become consequences of 

what might be expected if planners are to realise their targets. 

11.io primary changes were introduced to alter the historical trend 

forecasts. First the share of manufacturing is raised to 17.5 per cent of the 

total GDF and thus all other shares were scaled accordingly. Second, a 

different rate of growth for GDP was envisioned to correspond to the expected 

~ew structure cf the econo~y. The results of such changes are drastic indeed, 

es is evident 1~ Tables Ill.3 and III.~. The corresponding growth rates for 

, ,co!".stant, d,ollar off-trend forecast are in~icated in Appendix 9. 
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3.3.l The Short-tern: Forecasts (19c5) 

The forecast demands for capital goods are highly sensitive to the 

underlying assumptions about sectoral shares in the structure of GDP. 

Al though the forecasts are sensitive to GDP, they are more markPdly sensitive 

to the assumptions about sectoral shares. The magnitude of sensitivity grows 

over time, but it is still visible in the short-tenr .. 

Tne dernanc for non-electrical machinery is prcjectec tc reach $ 4.i 

billion under the high GDP scenario, and about S 4.3 billion uncier the lo~ GDP 

scenario i~ 1985. Regardless of the GDP forecast, the off-trenci demand 

foreca$tS are substantially higher than the corresponding values under the 

historical trend assumptions. 

Demand for special inciustriai machinery reveals the same profile, sho~ing 
a forecast value of $ 841 million under the medium GDP scenario in 19c5. 

Deman~ for food processing machiner~ is expected to exceed 5 70 million and 

demand fo:- pulp and paper machinery $ 39.8 million. Whereas the demand for 

food processing machinery is slated to rise under the off-trenci scenario, tha: 

fo:- p~lF and paper appears invariant to this change. 

3.3.2 The Medium-Term Forecasts (1990) 

Tbe meciium-term forecasts reveal more clearly and cistinctly the influence 

of gro~ing off-the-trend. Demand for non-electrical machinery is projected to 

reach ~ 11.i billion (or about S 3.5 billion above the historical trend 

projection} by 1990. Similar substantial increases are also noted in the 

various sut•-components of non-electrical machinery. Demanc for special 

industrial machinery will likely exceed $ 2.1 billion; and demand for other 

special industrial machinery could exceed $ 5.4 billion. T':":is argues for a 

m'jor increase in the demand for plant processing equipment. 

Some sub-components of macr. inery demand wi 11 not increase however, as mucb 

as the general increase in the group demand. This is particularly evident i~ 
the demand for pulp and paper machinery and mining equipment. On the other 

tanc, substantial increases are noted in the demanc for food processing 

machinery, mineral and glass working machinery, and pumps and centrifuges. 
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3.3.3 The Long-Tenr. ~orecasts (2000) 

Xanufacturing value added is projected to reach 25 per cent of total GDF 

in the vear 2000, and this assumption seems to result in some very substantial 

and perhaps infeasible demands for machinery. The total demand for 

non-electrical machinery is put at $ 82 billion for the low GDP scenario but 

jumps to $ 92 billion for the high GDP scenario. This translates into an 

annual rate of growtt of over 20 per cent for the lo"' GDF scenario betweec 

1980 and 2000 and ar. annual rate of growth of 21.3 per cent for the high GDP 

scenario. Both of these rates are perhaps too high to sustain over such a 

long period. However, it is clear that any restructuring of the Indonesian 

econor.iy "'ith higher shares fer manufacturing "'·ill ipso facto translate into 

large demands for mactinery which would either be produced locally o:- have to 

be irr.por tee . 

The demands fo:- the various types cf machinery are also projected tc rise 

sharply; the demand for special industrial machinery is projected to exceed $ 

16.7 billion for the medium GDP scenario in the year 2000; and that for other 

special machinery is put at $ 42.3 billion. 

The off-trend forecasts are particularly tied to the specific assumptions 

about the structure cf production envisaged, but such assumptions can be 

changed (scaled down) and other sets of forecasts generated. This is why we 

explained in detail the methodology and our assumption in the preceding 

sections. Indonesian planners may prefer a different profile or might be 

interested in the sensitivity of the forecasts to different assumptions • .!.£/ 
Ynese experiments car. be easily performed. 

3.L Concluciing Observations 

There are two ~ays to illustrate the utility of our forecasts and the 

elements of a strategy for the development of a viable plant processing 

industry ir. Indonesia. The first involves drawing a master matri>: which lists 

the products to the smallest available detail and then classifies each product 

according to the complexity of technology, the factor intensities involved, 

the infrastructure required, the size of che respective domestic, sub-regional 

and regional market, anc the minimum viable scale of production. It is only 
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l.citt'.in this broad framework that a comprehensive and comparative picture may 

be obtained. Alternatively, a detailed product by product discussion may be 

undertaken taking into consideration the relevant criteria developed above. 



~ I 
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Footnotes 

Although it would have been desirable, it was not possible to treat 
replacement and new investment separately. Replacement investment will 
undoubtedly become more important when Indonesia expands its 
manufacturing sector. However, probably because replacement investment 
has been relatively unimportant over the data period, there is no data 
wr,icb can support separate treatment of these two types of investment. 
To the extent that replacement investment becomes more important, these 
forecasts may understate the future demand for capital goods. 

It is also necessary that the mix of inputs not change over time. Fixec 
ratios of capital goods input to grJSS out~ut and gross output to value 
added are assumed. 

3/ The demanc for ea=~ capital good is measured in current US dollars, while 
GDP is measured in current Rupiah. 

1..; See Appendix 7. 

S/ The use of constant price data for the forecasts also requires conversion 
of export and domestic production data to constant prices, for products 
where these are significant. This conversion is difficult since there is 
no time series data on price indexes for capital goods for Indonesia. A 
seconc problem with forecasting in constant price terms is the difficulty 
cf incorporating changes in the relative price of oil into forecasts cf 
constant price GDP anc GDP components. Changes in oil prices can be 
incorporated very naturally into forecasts computed in current prices. 

6/ Poor results for two equations deserve special mention. The demand for 
agricultural machinery (8ITC 712) is difficult to forecast by these 
methods because rapid me~hanisation of agriculture (substitution cf 
machinery for labour) may take place while, at the same time, 
agricu 1 tural output grows slowly (or not at all). Thus there is no 
strong relationship between output growth and demand for machinery in 
this sector. A second product where results are relatively poor (R

2 = 
c.~3) is food processing machinery. The fo~ecasting equation for imports 
of this product was substantially better (R~ = 0.64) than the equation 
for demand, suggesting possible problems "-'itr. the ciata on domestic 
p:-oduc t ion. 

7/ Tr.is result is sur:1rising and may result from collinearity between the 
time trend variable and the oil-revenue variable. This collinearity will 
not seriously affect the forecasts so long as the growth of oil-revenues 
does not depart drastically from past trends. 

El The forecasting equa~.i.ons fit -...·ell, as indicated by low estimated 
standard errors and high t-ratios, except for the agricultural sector. 
Tne output cf this sector is extremely volatile, as a result of variation 
i~ weather conditions. 

~! Tnese forecasts were based on targets desired by Indonesian planners. 

lC / The differences between these forecasts and those presented in Tables 
II!.1 and III.2 (the "Trend" forecasts) give some indication of the 
sensitivity of the results to changes in the forecast share of 
ma nu fac tur ing. 
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APPENDIXES 



GDPl: 

GDP:'.: 

GDP3: 

GDPL; 

GDPS: 

GDP6: 

GDP7: 

GDPe: 
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APPENDIX 1 

SECTOR CLASSIFICATION 

Agriculture, hunting, forestry and fishing 

Mining and quarrying 

Manufacturing 

Electricity, gas anc water 

Construction 

Transport, storage and communication 

~noiesale and retail trade 

Services 
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Appendix -: 

Comparison of Forecasting Equations for Imports 
in Current and Constant Prices 

GDP 
Products Component 

Total Engineering Products (7) GDP3 

Total r.1achineT,. non-electric r-, \ 
\. .l. ) GDP3 

Tctal Electrical Machinery c-:, 
1 -.: GDP (current level) 

Power GeneTating Machinery c-11) GDP3 

Boiler, Stea.'TI Generating Machinery ("."11. 1) GDP (current leve 1) 

Stearn Engines ('711.3) GDP3 

Aircraft Engines (711.4) GDP (current level) 

Other Internal Combustion Engines C-11.5) GDP (current leve 1) 

Nuclear Reacto-:-s c-1 i. -) GDPt. 

Engines, nes (711.8) GDP3 

Agricultural Machinery ('." 12) GDP (current leve 1) 

0f f ice Machinery (714) GDP (current level) 

Typewriters (714. l) GDP (current leve 1) 

Off ice Machines, nes ('."14.9) GDP (current level) 

Metal Working Machinery r; l~) '.' .:i GDP3 

!>1achine Tools c-:-1s. n GDP3 

Textile and Leather Machinery r-·-, ' ,' .. ) GDP3 

Textile Machiner:-· (':'17.1) GDP3 

Skin, Leather Working Machinery (717.2) GDP (current level) 

Se\o\·ing Machinery (717. 3) GDP (current level) 

Special Industrial Machinery (718) GDP3 

Paper and Pulp Machinery ('718.l) GDP (current level) 

Food Processing Machinery (';"18.3) GDP3 

Construction, Mining Machinery C-18 4' ' • '_I GDP (current level) 

Mineral and Glass iforking Machinery (718.5)GDP3 

Other Special Machin er~· ( '." 19) GDP3 

!-lea::ng, Cool:nt: Eqi.:ipmen~ r-19.1, GDP3 

R-

Current Constant 
Price Price 

.90 .82 

. 90 .84 

.88 .83 

.s: . 88 

.90 .80 

.41 
..,., 

. 34 .19 

. 90 . "."3 

• '7 6 .80 

. '." 1 . 89 

.16 .09 

.90 • 8".'" 

q~ . ~.) ;9 

.54 .14 

.!6 . '.'8 

.Si .3i 

.66 

. '7 4 .64 

.98 Cl" . - ... 

. 91 .59 

. 84 .86 

.86 . 70 

.64 .48 

. 6 '7 .65 

.i6 .83 
o~ . ~.) .81 

. 95 . 61 
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Products 

Pumps and Centrifuges (719.2J 

Mechanical Handling Equipment (719.3) 

Powered Tools, Other (-19.5) 

Spra;·ing, \'ending Other Machiner:· (-19. 6) 

Ball, Roller Bearings (719.7) 

Machinery and Mechanical Appliances 
nes (i19.8) 

Parts and Accessories of Machinery, 
nes (719.9) 

Electrical Power Machinery (72.2) 

Equipment for Distributing 
Electricity (7:3) 

Insulated Kire and Cable (723.l) 

Electric Insulated Equipment (723. 2) 

Electrical Machinery Other (729) 

Batteries and Accumulators (729.1) 

Electric Lamps (729.2) 

Valves, Tubes, etc. (729.3) 

Automotive Electrical Equipment (729.~: 

Measuring Apparatus (729.5) 

Electro-Mechanical Hand Tool5 (729.6) 

Other Electrical, nes (729.9) 

Railway Vehicles (731) 

Locomotives, Other (731.3) 

Passenger: Raih;ay, Tramway Cars (731. 5) 

Railway, Locomotive Car Parts, nes (-31.7) 

B ( --~ ..,.1 uses , :i..: . - 1 

Lorries and Trucks 

Special Pur?ose Lorries, Trucks and 
Vans r-:;:,J1 

r- - "" •. 
I _:i_ o ::- ,: 

GDP3 

GDP3 

GDP5 

GDP5 

GDP 

GDP3 

GDP3 

GDP 

GDP 

GDP 

GDP 

GDP 

GDP 

GDP 

GDP 

GDP6 

GDP3 

GDP3 

GDPS 

GDP6 

GDP6 

GDP6 

GDP6 

GDP6 

GDP6 

GDP 

GDPE 

Component 

(current 1 eve:) 

(current leve 1) 

(current level': 

(current level:: 

(current leve 1) 

(current level\ 

(current leve 1) 

(current level) 

(current level} 

(current 1 eve l; 

Current Constant 
Price P:-ice 

.89 

. 86 

-... . ' i. 

.-8 

o-
• - :i 

. 86 

q-
• • I 

.90 

.93 

. 90 

.88 
o-. -,:, 

. 78 

.88 

.81 

,78 

.49 

.60 
q-

• ~ :i 

.59 

,70 

.61 

.11 

.OS 

'88 

.51 

. "'9 

. 16 

.10 

.65 

.74 

8-. ·' 

.88 

. 86 

. "'6 

. 86 

.48 

.80 

.70 

.55 

.48 

.20 

.09 

.56 

.03 

. 14 

.o: 

.49 

.48 

.0(~3 
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Ships and Boats 

Products 

r---1 
'- .:i .:> j 

Ships and Boats (non-war) (735.3) 

Ships and Boats, nes (735.9) 

- 5.:. -

GDP 
Component 

GDP6 

GDP6 

GDP6 

.., 
R-

Current Constant 
P-:-ice Price 

.69 .57 
-.., . :;, "" .44 

.51 .41 

Note: These equations forecast imports and, as a result, may dif:fe:- from those 
reported in the text, which forecast domestic demand. 

·- ... 
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I SEE TABLE :II. l \ 
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• ,~~.41 
HIN~RllL ANO GLASS 
WQPl: !tff, Hf1C H4E RV 
171'1.5) 
OTll .. F SPECIAL 
~11\C'IJ l~F.RY 
~ 7 t ·1) 
ti:_,, TI tJG, COOL ll!G 
f.. f)ll I P :1i: NT 
1111.11 
PU'1P'; MJO er tlf R IFUfiES 
111·1.?t 

MCI; H/INIC/IL lllllllJL ING fQIJlPMt:tlT 
(71J,JI 

PO~_PEO-TCOLS,OTHER 
' 71 'l. 51 

SPPaVING,VENOING, 
0 T If _ R t1f. C 111 NE ~ Y 
( 7 1 'l. f> I 
RllLL,ROLLE~ O~ARINGS 
01~.71 

~HC'!IN( f:V ANO Mt:C~tANICAl 
U.Df'll AIJCES. Nt:; 
( f !. ·~. R I 
PA~TS ~NO /ICC~SSORIE5 
OF ;UCIHNi'RY,llt S 
C7!}.Cll 
TOTl\L 
El~CTRICAL HACHINERV 
( 7 2) 

.070103 

.15 .. 853 

• 11 ·~314 

.12R521 

• 2 '• R 3 lt3 

• o a s1, 5& 

.141350 

.142924 

.114702 

.192556 

.188057 

-.ofi14n 

• 214412 

.005287 

.144001 

,089320 

.108629 

, 0 7 63 .PJ .07'\ll16 

.1623&6 • 1 F>'+ 51. q 

.128175 •. 1213 3 5 

.135.l .. 7 .13711·0 

.2561+72 .25~1% 

.O'l3AJCJ .094600 

.1483% .14'lf>rJ4 

.15041+0 .15?876 

.122029 • 12'• 6 0 0 

.2001+26 .20Z516 

.1'l5%1l • 11'\ 3 2 2 

-. 0620'11 -.O~l126 

·222238 • 2 2 J 7 79 

.01331)3 .014351+ 

.151417 .t537'llt 

.091)572 ,O'H37'l 

.11111.q .11781\7 

,,, 

:i· 
·ry 
'Cl 
ltJ 
:J 
n . .... 
x 
m 

~) 



·- - - -

, 

d 

-. 

TA Rl EI GRO:.!Tlf !?ATES CALCllLllTEO 
rrn:i TIE fOf.'(Cl\ST OF HH:: 
APP~RENT OE~A~O FOR CAPITAL 
GOO~S FOR INOCN~Sll\ 

1 'HIO TO 1985 
LOW H'.O IHGH 

--------------------------------------------------------------------------:': LE C T R I C I\ l P O.E P. 
11«C•fIN:.:;:y .095819 .1014171 • 1051.19 ( 7 ~·::) 
POU.:_~ F-'l\NS ror;H ING 
ruc1: Ir.it.. RY ·103241 • 111 7.IJ 6 .11~545 (7.??.lJ 
S W I T C tf GE A R , =:TC. 
1722.ZJ .105838 .1144&2 .115345 
Er>tJIPHfllT FOP OISTRIBUTINr. 
El'CTR1CITY .on.Hz e0R5659 .O/J:j3fl7 ( , 2 ',, 
ll~SULATEO wrn; ANO CA ClLE 

- P2-::. U ·083828 • DCJ2284 .09J012 
EL". CTR IC INSULA TEO 

.126771 
t: IJU l P:-t:· NT .t16608 ·125718 1723.2) 
~l~CTRICl\L HA:HINERY 
OTll~.P -154824 .163699 .16'•'•71 ( 72 H 
rJ !\ T TE R l i: S A NO 
-lCCUMULllTORS .069044 .077235 .0779f..8 ( 72 J. u 
:::Lt.CTRIC lAMP5 
u21.2t .t 14133 .123354 .12'•051 
V Ill IJE' S, TUIJE s. 
~ TC. .1q7292 .207189 .207837 (7,? ldt 
l\!Jl vt:OT I VE EL:.CTRIC.llL 

.oq1is2~ 
i;, !JfJ l P M~ NT .087239 .0'1H24 f72J.t.J 
H~~3URING APPARATUS 
( 72'-J. SJ 

• '•13 7 0 J .423027 • 425521\ 
El[CTRO-HECHANICAL 
lft\tHJ TOOLS .160529 .1R9023 .i •n r,q3 (7,'1.&J 
0 T If_ f.i, N-:: S 
(72°1.qJ .248053 .2561()0 .257676 
TOTAL 
TPA~SPO~T EQUIPHENT 
( 7 ,) ) .i1q472 0187276 .1aq4c;o 
RAILWAY VEHICLES 
( 73 U 

-.176061 -.170707 -.1fi12A3 
l OC '.HlOTI VE S, 
Olll:P 

·'•45120 • 451t824 ,1.r;77r;9 ( 7J.;. .3) 

U• 
rn 

:_p 
·u 
·o ,,, 
:l 
(1. 

•'· 
>" 

en 
1,.:, 



~ 

' 
i' 

_, 

~ 

-~ 

ft 

TAOL£: 

P t\S'~~ llG::_ FS: i;:llILWl\Y, 
T; 1\ .H: A Y C II r. S 
llL.5' 
F n IL ~I\ y' Lor, 0 MOT I Vt. 
ci,p l'APTS, NE_":> 
Cl3;..7t 
nus::s 
(73.!.2) 

LO~~ It: S A ND T~UCKS 
(7Jl.3) 

GROf!Tll r.'ATES CllLCllLATEO 
mo~ Tll[ !"0~[ CAST 0 F THE 
APPllRENT Dt~ANO FOR CAPITllL 
GOODS roR INOCN~SIA 

1980 TO 198 5 
LOW H::O 

.371025 .37q277 

.160693 .170017 

-.011237 -.005A2.~ 

• 42 6&87 .436239 

SP:C.GIAL PURPOSE LORRIES, 
H tJ GK S A U 0 V Al~ S • 07725'1 .Ol\52n6 
(73?.l.t 

F'llCT ORS FOJ;" TR- -.071\347 - • 0 71 61 g 
TH\ILE 0 S 
173.?.c;) 
'.)ii{ cs lltlO llOATS • lt<'.}2382 .502272 
( 7 y;1 

Siflr>S llNO llOATS • 2 4 8 '• 95 .2561t01 
NON-HAR 
c 735.J) 
SHI ris AtJO nOATS .34130q .350111 
N~S (735.q) 

IHGU 

•. ~l\')633 

.170017 

-.oo:.r.A7 

o4H083 

.0'!'>163 

-.OF.1419 

.5042116 

.251\83'1 

.35~99~ 

'" () 

).> 
'U 
'U 
Ill 
::I 
0. ,_.,. 
x 
en 

f 
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TA OLE I GROWTll RllTES CALCULATED 
Fl~On TH£ FOPE.CAST OF TH: 
llPPllRUH OLll/11\il FOR CllPITl\l 
GOODS FOR INOONESII\ 

1gRo ro t•no 
LOW H:O 

TOT l\l 
~ W· l tl:C ~- r,> J Nr. PRODUCTS o1S7q4q • 1 o3 c:;3 3 
en 
TOT .\L 
tli\CHINLRY NON-ELECTRIC • 11,q 0 77 .154&17 
( 111 
PO.~ - r;: G~ NE.RI\ TING 
tt::c:cqNLP.Y .123391 .128R04 
1111) 
90JL[R,SEAH 
G[N~R~TING H'~HINERY .040751t ,01.1202 
(;711.11 
ST::0:1\M i:.MGINES 
1711.31 .3809613 .3R752!} 

AIR CRAFT ENGINES 
C 7 11 • r, I .099443 .10&129 

0 Tll;_R. INTERNAL COHAUSTICN 
:: N(; l t~::_ S .13291l4 • l 110 0 4 9 
1711.5) 
NUCLfAR PEl\CTORS 
1711.71 • 1q7 42 It .2031q1 

E~JGINES,NES 
C711.R) • 366428 • .373001 

AGPlCULTURAl HACHINE~Y 
(7!.2) .150535 .1574<}4 

OFFICE HllCHIN::RY 
( 714) -112404 .119185 

T YP::WRIHRS 
f7t'.t.U .131567 .1382173 

OFFICE llACIHN:.:s,N::s 
I 71«.'H .059179 .0652'34 

.·IL T 1\ L HO~KING MACHINERY 
( 71?, • 162 538 • 1680 £>9 

~I ~C'II N~ TOOLS 
(713.1) .1796&2 .1R521t9 

HXTILE HACJ'l'JERY 
(717.11 .191 s ci2 .1<37282 

$V,lNfLtATH::R WORKING 
HllCH Nt:RY .11t1991 olltA935 

HIGH 

.ll)'t!}05 

.151103C} 

.u12qo 

.051160 

."5R'\R75 

• 1t1 2 &9 

• 1It"'•0 '• 

.204520 

.37•t438 

.1616f.8 

.123332 

.11.? 605 

.06'19n1 

.161267 

• 1 l\61t59 

.1<3'J509 

·151091 

0 
r! 

;i
·o 
0 
ro 
::J 
[), 

" ~ 
,,, 



Tl\lllf.1 G~O~HH ~ATES Cl\LCllLATlll 
FRO:~ Tll:': rOR!:.CAST OF HE 
APPl\RENT OErA~O FOR CAPITAL 
GOOOS FOR lNOON[SlA 

1'11\0 TO 1qqo 
LOW H::O 

S~.WING 111\CllIN'RY 
(717.3' 

SP~CIAL IN~USTRIAL 
~AC ll I IJc ~ Y 
I r' 1 '\ > 
Poll'-~ «;> II N Cl P lJ l r> 
rt.Ir~ HI Iii. RY 
(71\.11 
Pf'{ 'IT llJr; 1111 CltlNC:.RY 
( 1.: 'l. 21 

roo.1 P~OCESSING 
1111c;q u::.r v 
(71•;.31 
f.fJN 5 1 PlJC T ION, ~11 ti I NG 
Mt.CH I tit:;:> Y 
17.: ,.41 
t1Itl:.1-'l\l AND GLl\SS 
!~OF KI rH~ MAC It INC. RY 
l 7 l ·: • c: I 
OTll:_r; SPECIAL 
111\C II ltl': :;> Y 
( 71 91 
HE I\ TI NG• COOL ING 
:. Qtr IP 11.,: t!T 
u.:.~.u 
PU~PS l\NO CENTRIFUGES 
•J::.g.n 
tlE.Cll.lNJCll l llANO LI NG EQUIPMENT 
(7!9.3J 

POWC: PE 0-T OOL S. 0 THE R 
171·~.5) 

SP~AYING,VENOING, 
Olli':. I< Ml\Clll "E" ::>y 
(71'."l.!)I 
~l\LL.ROLLER n~~RINGS 
(71}.71 

IH1C·1~11::.~·y ANO MECHANICAL 
llPPLJ/ltlCES,m:; 
171~.~· 
PAPTS ANO ACC~SSORIES 
or l~ACllIN::~v.NES 
(7l'l.9J 
TOT.\l 
ELCCTRICAL HA~lflNERY 
( 72 I 

• 10 &2 59 .11301\FJ 

.16013f> .1&5720 

ol3G76Ei .1431\46 

.14&010 .15147A 

.2031+80 .209314 

.113491 .120130 

.11,5547 • l 54027 

.155461 .161040 

.140800 .1i.6lOA 

.1791173 .185!j54 

ol7865C ·.184540 

.029359 .0]4021 

.190901 • 196643 

.070134 .07677E> 

.153642 .159200 

• 12%01 .135063 

.123910 .130791 

IUG!I 

.1171gg 

• 1r.,7 0 "'• 

.1'•'1265 

.15?6211 

.21'1262 

.12.4g3 

.15t 1H)fi 

.1&?501 

.1478~1.) 

.11168~8 

.1.,:;937 

.OJ484A 

.1 1F5:H 

.08'1747 

.tt;')f)51t 

.1111753 

.13~948 

CY· 

:r-. 
d 
v 
fl) 

::! 
n. 
•'· :..: 
(YJ 

(J 



TA Al EI GROWHI RAT ... S CALCllLATE.O 
FROI~ TIP~ roFE.CAST OF Hit:. 
APPllRENT DEMAND FOR CAl'ITllL 
Goons fOR INOONlSIA 

1<HJO TO 1•no 
LOW H::O III Gii 

--------------------------------------------------------------------------
El tc CT k. l CI\ l POI.ft R 
ttuc·nrlf~Y 

' 7?;) 
rcw~~ JPllNSFORMING 
llllC•IIN:-~y 
(72,?.1) 
S~ll JC!I GEllPo ::TC. 
'72:.'.2) 

t:'Jl.I I p ~:=: Ill F OP 0 I s T R I nu ' ING 
EL~_r.TRICITY 
( I Z ~ ) 
ltl3Ult'ITEO WIEc ANO CAHE 
(72~.1) 

~L~CTRIC INSULATED 
('JU[PllfNT 
1723.Zt 
t.U CTRIClll tlACIHNERY 
0 l'I: P 
( 7-Z. H 
!J t T T t R J t. S A NO 
ACCIJl~ULllTORS 
I i' Z' '). 11 
E..L'c•:lRJC LAMPS 
liZ~.2) 

V.'.L v: s. TUOE s, 
E. TC. 
172').3) 
AUTOPOTIVE El~CTRICAL 
t. ~U i P 11;: Ni 
112·J.ld 
Htll5U~ING APPARATUS 
(72-l.51 

ElfCTRO-MEC~ANICAl 
111111') TOOLS 
<•z.1.&> 
OTll:_~ ,t-:ES 
t72 J. 'H 

TOT•\L 
T~.ltlSPORT EQUIPMENT 
( 7) I 
~lILWAY VEHICLES 
PH1 

l OCOMOT IVES, 
0111 -"' cn1.:H 

.11qi.12 

.122200 

.1~51t27 

.101\949 

.111833 

.135qr.,& 

.1473&8 

.102389 

.130917 

.17&4fJA 

·125670 

.293429 

.171\20& 

• 201\933 

.·171t21t3 

-.011\0llf 

• 3017 69 

.12G36J • 1 l1 5 Fl1 

.129oq3 .131273 

.132.llt5 .13r,5q7 

• 11574& .11181\0 

• 11 s&r,o .12? 77f, 

• 143132 .1475111 

• 151t.lq5 .15'lf>ltfl 

.1oq132 .1111q5 

• 1371\81 .14~151 

• 183 7&'3 .1R'\3n3 

• 13134 •t • 13~ f,lt3 

.2qq&25 .30~9111 

.1631\22 • 11J:;2eo 

• 211t7Rlo .21'361t5 

.179123 .lll1210 

-.013302 - • OP 21, 1 

.3060111• .301541\ 

(j'

', 

:>· ·u 
•t:.J 
ro 
:::1 
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rn 



TA OLE I GROflTll RAHS CALCULATE.O 
FHJ'I 111[ roPECAST OF TIE 
APPl\r,f NT ll[~AM> FOR CAPITAL 
Goon roR INOGNESII\ 

1g80 TO 1990 
LOW tEO HIGH 

--------------------------------------------------------------------------Pllr,>ENr.t:RSS ~l\ILWAY. 
T 1-i\ rnAY CARS .265871 .271F131 • 2n A r,3 
(77,!.51 
~~ll~AY,LOCOMOTIVE 
c il" P~C:TS. NlS .1Jq6% .1441i89 .140155 
!lH.7> 
ous~s 
(7J?.2) .045022 .049765 • 05'1 816 

LOR~l(S ANO TcUCKS 
1732 •. q .293627 .2qq100 • 30t Jqq 

Sr:. r; I l\L ruq ro:;~ LORRIES, 
tr•llCKS l\NO Vf<'F, .108367 .115178 .111336 
(732.r.1 

P:l\CTO:?S FOR TR- -.050621 -.052540 -.041qoi. 
TH1Ilt:PS 
(732.5) 
s111-~s MIO ROJUS .320728 .327107 .32;i21,4 
( 7 s >) 

SHI PS ANO BOATS .208718 .214550 .215813 
NON-HA? 
( 73'.>.3) 
SHI PS ANO £\OATS .243997 .250098 .251542 
NC.S l 735.gJ 

IT· 
I_.) 

:t· 
·u 
'1j 
m 
:-1 
n. 
e• 
x 

'I> 
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TA rll EI GRO~HH FAHS CALCULl\TEIJ 
fROI~ Tll·~ rORl:CA<;T OF TttE 
APPl\R£NT O!:.l~AMl FOR CAPITAL 
GOOOS FOR INOONESll\ 

1'HO TO 2000 
LOW iEo 

Tor '\L 
:NGINEC.RING PROOUCTS ·163521\ .166!i46 
I 7l 
TOT l\l 
Hl\C.llN~RY NON-ELECTRIC .i5qo5fl • 164354 
( 71.1 
POl~:I' GE Ut:l<.I\ T lNG 
11r.c111w.~v o145725 .150%2 
(71 ! ) 
tlflltt R.SE.l\H 
G~N:i:;-AJING HA:HINERY .oqqqq11 • 10 '•'11\3 
1111.u 
SE·ll1 ::NGHIES 
1711.31 .270424 • 2 761 'H 

AIP CRAFT FNGINES 
1711.41 .130022 • 135100 

OTI!-'.. I\ INTERNAL COHOUSTION 
:.ur,JN~S .14!H68 .153370 
(711.5) 
NlJCl f A~ REACTORS 
1111.n .183082 .188460 

t.l~GINES.NES 
1711.'\) .265764 .271513 

AGPICULTURAl ~ACHINERY 
( 71d .15421)3 .159467 

orFICt: MACllIN:RY 
( 71 ") .131)202 .1'•1352 

TYPtWRJTEPS 
( 71 •• • 1 , .145962 .151132 

OFFICE MACllitES,NES 
(714. q) • 1 o &i. o 3 .111368 

HlT~L WORKING MACHINERY 
(71)\ .165881 .171173 

~lt.CH!t-1~ TOOLS 
( 7! s. u .174691 .160025 

Tt..>'TILE Hl\C.,J"'ERY 
(717.1\ .180728 .10e,oq5 

S KP~, l C. r. T HE R IJ 0 I? K I N r, 
M.lC'IIIJ:;:PY .1530C}7 .t5A2AO 
u11.2 

lllGll 

.i&11oq 

.t65246 

.151903 

.1asq24 

.277015 

.13&071• 

.15'.+35') 

.18'1248 

.27~355 

.11)01+72 

.11t?317 

.15?132 

.11?354 

.111 !}50 

.180805 

.11J'>861 

.15'.l26& 

ry 
r 

)' 
·u 
u 
ro 
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- - - - - -

TABLC::t GROWTll Rl\TE.S CALCULATED 
FP0t1 TIH. fOPlCAST OF HlE 
APP/\PENT OE~AND roR CAPITAL 
GOOJS FOR INOCNESIA 

1980 TO 2000 
LOW ~EO 

sr_HIIJG 111\CllHl:CRY 
17!.7.31 .133451t .13858£> 

S;>:Cl/\L INOUSTPIAL 
~11\('~lNc_'.(Y • 1 & 4 5 o'• .1c,qsA1t 
(71 '\) 
PA;> .G. 111rn rL1Ln 
t! ·~ C • t I ~l ~ RY 0150271 .155477 
(71".ll 
PPI ~H IIJI~ ti A CIH NE P. Y 
f 711\.2) -157272 .16253'• 

F 00 1 PRCCF S SINr. 
M !\ C d UJ.::;;i '1 .185532 .1qoq34 
( 7: .\ • 3) 
COil )lF.IJCT lON,llJN!NG 
Hae till:ORY .136'H3 .142123 
f7!3.4t 
11 H~: R AL ANO RASS 
WOf. < Jtll, 11/ICllJtE RY .157&41 .1£>2902 
171'\.51 
0 l'4:. :::i SPECIAL 
HuC'llNC:l;'Y .t62507 ·167820 
( 7 ! •)) 
":. r. ' I N r. • c no L ING 
:: •)1_1 [ r11:: NT • 15 50 Jg .1£>0310 
P:J.1> 
Plltl-'S t.NO Cf NT RI FllGES 
( 71_"}. 2> .174£>28 .17qqqi. 

~1:..c 1111 tHCAL HAtmL I l~G EflU I PHF.: NT 
c11·1.~1 .174372 .179738 

ro;~-_ r:[ n- TOOL s. OHIF. R 
(71-J.51 .093474 • 0ql\lt11 

SP~~•\ V I NG t v;;_ NO IM G • 
or11,: I'< 111\CIH H"Y .180097 .11154115 
C?:~.61 
f.l!\Llo ROLU:.~ n~ AF.I NGS 
(71').7) .11423g .1192A2 

Mt.CHltll FY .A NO HfCHANICAL 
.tf.1081 APPLIAIJC[5,NES .1Gf>Hg 

( 7 ! 'J. II J 
rarrs ANO ACC~SSORIES 
OF 11 A CH I NE R Y ., NE S • 149762 .155020 
(71-:J.91 
TOTAL 
ELt..CTRICAl HACIHNE:RY .1••1911 .147081 
t 7 2 \ 

Ii IGll 

.131550 

.170721t 

.1sr,1.i;7 

.1&3218 

.1q15% 

.11t30C}4 

.103008 

.t6'H25 

• 1fi1 265 

.urnaos 

.11\)608 

• O<n OflJ 

• 11Jr,121 

.12il22A 

.167302 

.150043 

.11t1050 

0' 
\J• 

:.r· 
"U 
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ro 
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TA Ol EI G~O~TH RATE~ CALCULATEO 
FRO~ TllE. roFECl\ST OF TlfC:: 
APPARENT CEHANO roR CAPITAL 
GOODS FOR INDONESIA 

1'Hl0 TO 2000 
LOW H::O HIGH 

-------------------------------------------------------------------------
f. L'~ CTR IC I\ l POWER 
HtCtJN:_~y 
(12?.> 
POW:..R TRANSFORHING 
HAC41NERY 
(72?.ll 
s ~11 r c II r; E I\ R • :: r c • 
(7<.·?.21 

:0.C)UiPllO:IH FOf.' OISTRIRUTINf. 
EL[i;JRICITY 
( 7 2 3 I 
lll3ULAEO WIR:. ANO CAELE 
(7~J.1) 

:.L=CTRIC INSULAT~O 
E •m r r-~:c·~n 
(723.21 
~l~CTRICAL HA:HINERY 
QT!lr_J;: 
( 721) 
!:' ii T T t: R H. S A NO 
ACCUMULATORS 
(7;?g. u 
E. U. C T R I C l A H PS 
.c12q.z1 

V!IL Vt S. TUBES, 
E.. TC. 
(7~}.31 
Al'TJ~IOlJV:O El~CTRICAL 
:::. ()IJ [ p ~:t: tll 
( 7 ~ '}. 4 t 
HLAiU~JNG APPARATUS 
IP~-5> 

F.LECTRO-tlt:C t'ANICl\L 
Hl\111 TOOLS 
172 J.f>) 
OTH:..i:;.ms 
172}.q) 

T 0 T Ill 
T~ft~SPORT EQUIPMENT 
n:n 
R~ILHAY VEHICLES 
I 7 J:) 

L OC H 0 TI V C: S , 
0 Pl r, 
l:'J .31 

.1401'H 

.1«.1307 

.143423 

.134550 

.13 5go1 

.150018 

.153838 

.130598 

.146485 

.170302 

·147307 

.231533 

.17'>707 

.18'lJ70 

.172019 

• 071900 

.2341t39 

.145355 .11.f,J31 

• 14&1*75 .147450 

.1481>03 .141581 

• 13%86 .1411)50 

.11t1048 .14?.0l'l 

.155230 .15'1216 

.1590&1 .160047 

.135712 .131)678 

.151675 .15~654 

.175607 .176618 

.1525&5 .1533117 

.237l26 • 2 3 7 q '• 2 

.1A004F°> .1A[)ILH 

.191t807 .1g54g5 

.177378 , 17HR6 

.076790 .077522 

.21t001\4 • 2'•1 q &r. 

<J 
0 

>· ·o 
·o 
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:l 
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TA Ol !:: t GROWTll RATl S CALCULAHO 
FPOM THE ro~ECAST OF TH~ 
APPARENT OLHAhO FOR CAPITAL 
GOOOS FOR INOCNESIA 

1gRO TO 2000 
LOW Hrn HI r.11 

--------------------------------------------------------------------------
rA:;r,~ tlGr"St J;'l\llWAY, 
Tr.:<1·tHl\Y Cl\RS 
cn:.5l 
RDILWAY,LOCOHOTIVE 
c.\> PARTS. ms 
(731.Tt 
tHl'>;: S 
(7J2.2l 

LORRIES ANO 1;ucKS 
c nz.;n 
SVi.GlAL PURPOSE LORRIES, 
P'llCKS ANO VAii~ 
(7~?.4) 

Tf.'f1CTORS roR TR
t rl\ lL-::r~s 
( '·' !.. • <;, 
SH1 11 S IHID 1101\TS 
( 1.n;) 

$111 PS AMO OOATS 
NO~l-IH\P 
173:;.JJ 
SHI PS ANO 90ATS 
NE<; C 735.91 

SOU°-CE? ECOtlOHETRIC RF.SEARCH LTO. 

.21f>765 

• lltR519 

.oq139r; 

.230591 

.1J1t173 

-.oo&r.57 

• 2'•291tlt 

.1aq218 

• 2 0 '1& 21 

.222232 .22?q7q 

.153708 • 15'• 55'• 

.102•+02 .10 Hf>& 

.23&221 • 237 0 % 

.139291\ ol4]271t 

-. 000329 .oozoq3 

.248fl21 .241328 

.1qi.&36 .l'l51tlt<) 

• 210172 .211011 

rJ 

't> ·r_j 
'd 
ro 
;j 
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Tl\£lLE1 GROWTH RATES CALCIJLATE.O 
FR 0 II Tl!': F 0 H CI\ ST 0 F Tll E 
APPnRfNf OErl\hO FOR CAPITAL 
GOODS FOR INOON::SIA 

1qR5 TO 1g90 
LOW H:O •HGl1 

--------------------------------------------------------------------------T nr AL 
'.: 11(~ Hit. iC J; I NG NOOUCTS 
( 7) 

.1()6003 • 169& if, .1700A5 

TOT Ill 
Mt. C ·I I W_ RY M 0 N- ~LE CTR IC .16596.) .11i9577 • 1 70 0 60 
( 71) 
ro.1 - ~ G!':NERATING 
•'"I c ' I I t F_ r;' y .1£>3124 • 1&6 756 .1f)7260 
UL.I 
flClLE_P,STE.AH 
G•Jl:P 11 TI ttr. 111\::;11 INE RV .148995 u;.:.u .154073 .16tfllj2 

S Tl :\II r NGllff S 
(711.JI .164914 .1&8424 .16·} '• 5 4 
4 T ;.> C~t.FT ~NGINES 
(111.41 .1436'H • 11.91, 95 .155513 

OTll:.~ INTfRNAL COHOUSTION 
t: llG HIES 
(i'U.51 

.152814 • 157840 • 16S933 

tJIJ('l~l\"1 REl\CT'.lRS 
P:!.71 .1&4&59 .16871+6 .10~515 

:=.: trG It•;=. s, Mc::; 
(714.~) .182774 .11H:>421 .111r.,7q1 

'AG~ [fUL TURAL ilACtllNl'.:RY 
( 7 t 21 .!31313 .13r,53r, .-11.Jg1J 

OrF ICE llACH I NO" RY 
( ? l l,) .1•10672 .1458'H .151658 

1 Y ". ~I R IT E RS 
(71<..11 • 141047 .146088 .1531\27 

OFF[C~ HACHIN~S,N~S 
(71·•.91 .121771 .12881\1 .131775 

~I c. T ."\ l ~URKING MACIHNIORY 
( 71 :; ) 0166670 .1703R3 • 1710<'4 

t~l\CHI tE 1 COLS 
(715.11 .i6gz75 .173027 .17355R 

Tr_XTIL~ ~'.llC UHi~ RV 
(717.1) .170190 .t738R1 • 17 ... J62 

SKIN,LEATHER WORKING 
1·11\Cliltl~~y 
(717.2) 

.156015 .162711. .171137 

0' 
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TAOLEI GROWTH R/\H'.: CALCIJLATEn 
fl\011 TIE fOFE.CAST OF mt. 
APPARENT OEHA~O roR CAPITAL 
GOOOS FOR INOCN~SIA 

1<JR5 TO 1990 
LOW H~O HIGH 

--------------------------------------------------------------------------S'CWING MACHltl':RY 
( 7 1 7 • -~ , 

~r[CIAL IN~USTRIAL 
M II CH I tE RV 
( 71 ~, 
PAO[.P /\NO PULP 
Ml\CHIUi_PY 
(7!.'l.U 
P~lUTlNG MACHINERY 
171·1.21 

FOOll P'<.OCfSSING 
Mr.cit I N'.'_f.I y 
(711.H 
COll:lTf.:llCT ION,IHNING 
11n.cHIN::~~v 
(111.4) 
I'll I I ~· i\ L J'lt~ 0 Gt A SS 
h'<W '< ! W~ MACH IN:C: I<: Y 
I 7 ! 'I. 5 l 
Ofll_~ SPECIAL 
~tl•C~H WP Y 
c 7 1 '1) 
W. !IT IN<;, C COL HIG 
C. ')LI t nt'i:tll 
(71_~.1' 
r>J'lr>::: l\NO CENTRIFUGES 
( 7.:. 'I. 21 

!LC HI N!C~l llMIDL IttG Efltl IPllENT 
I 71 1. H 

PO!~:.PE.0-T OOLS, OTfit:R 
( 7 1 'J • r; , 

Sr»~ :\Y I fK,, Vf ~Hll NG, 
~1111,_;.;o :1;1.:•H !\HY 
I 7.:. '>. ~I 
l)~ll. FOLLER m.ARINGS 
C7H. 7l 

Mr.ctllN-::i'Y ANO :iECHANIC"L 
APPLIA:lCES,NE'> 
I Ii.. 'J. RI 
?l\PTS ANO AC~SSORIES 
or lll\CHINERY,N~S 
C 71 '~. 'H 
TOT .'ll 
~l~SlRICAL HA:HINERY 
c 7 l 1 

.143&37 

.165114'• 

• 151 ... C?1 

.163770 

.160231 

.11t22SO 

.15s1qo 

.11SR1J6 

• 1Ei7510 

.167325 

.16''.!715 

• 1J62 43 

• 10 7El'•lt 

.13•H 64 

• 163 3 o'• 

.171371 

.139401 

.145q57 .15r1q47 

.1690R4 .1!)'1545 

.159731 • .167511 

.1fi7R39 .1&1\327 

.H>3CJ27 .164192 

.1474&2 .155203 

• 159686 .1f>JJ53 

.1717JA .17~207 

.171113 .171558 

• 170Bf>7 .• 171 3 1)1 • 

.173223 .17Jf"l1 

• 139'JfH • 14')£,33 

.1715R4 , 171 fP-16 

.144158 .15l4R6 

.167037 .167554 

• 1 7 4 '} 0 '• .175398 

.1i.1,f,,OO .15~2f>9 

'' ,, 

~· 
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rn 



TA OLE 1 GROWTH RATES CALCULATED 
f"ROI' Tiff~ fOP[CflST OF TtfE 
APPARFNT Ol~A~O FOR CAPITAL 
GOOOS FOR INOO~~SIA 

tqf\5 TO 1qgo 
LOW H'.:O HIGll 

--------------------------------------------------------------------------:: l '- l.T P. I C A l P 01~;:: R 
~l1~C·llNr.~V • 11t3636 .11+a1q3 .151)567 
(i~'Z.t 
ro:~ .. f; l PA NSF O~~t1 I NG 
HM;•IJ l~~~·y .141'+81) 
(7:~.u 

• 1 '+H69 .15~.J 88 

swr •cH r.rr.R, : TC• 
( I? :? •. ? l ·1'+5362 .150511) .15"251+ 

:: fll I f. I' ~l : M T FOF OISTRIOUTING 
:.L._t:TRICITV 
( 7 l ,\ t 

.11.i4q5 .11+6667 .154406 

1r1r,11tATEO HIP:. AN!J Cl\ OlE 
172j.1t .140562 .145673 .153351 

':I.:. CT PI C ItlSU~l\TEO 
:. :u r r ::': 11r 
( .. .:' :'. 2) 

o 15%H • 160 Rl 5 .1G'l613 

':. l ; :~ T R I C I\ l M/\::;H INt:.RY 
0 TH_~- .13 qq 5'] • 11+ 511) 5 .15?A54 
11.? H 

1.li• 1 T ~- p E s A rm 
Ar::cu·:uLf·TORS .13f'>i73 
172~.11 

.11+1'172 .14·1571+ 

·clr_I.~ T ''E ll\ HP:; 
I 7 Z 'J. 21 .14 7954 .1s2sqo • 160 5 It 3 

V'~IJ<:S,TLtn[S, 
ElC. .156005 .11'>0793 .1fig203 
(72:}.JI 
AtJT 1JMOflVE EUCTRICAL 
f. f'llJ IP~~ tH 
(ll~-4) 

.105872 .1£,q 1~01t ·.1&<H3q 

~~3SUPI"G APPARATUS 
(7(.~.51 .183'3R7 • 11\ 0 ·12 4 .1'l7.J15 

~ l' ~~ T '< 0 - I-!,:. C H i'.1 ll CA l 
H-'''"' ..... .J TOClS 
(7;'~.f)I 

.17'illo'l8 .11t1n45 .l7111q2 

QT;!-~· t ti~ S 
(72J.gl .11103q .174742 .1rs21g 

TOT 1\ l 
Th\ r~s po::; T E rllll P t1E tH • ir,go311 
( 7 ) I 

.172614 .1 7102!1 

"'tdl~IA'I' VC:.!llCLES 
(1 '~I .170350 .173'37!1 .i 11+ 4qo 

l J C: J ~: 0 T I V E. S , 
OTH:~ .1726.1!1 
( 73i.JI 

.176145 .11:;1+06 
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TArJLEt GROWTll RAHS CALC\JLAHO 
rP.0~1 TllC. FOPE.CAST OF THE 
ArrAP~.NT OU1/INO roR Cl\PITl\L 
~oons FOR INOGNFSIA 

1qR5 TO 1990 
LOW H~O lflGll 

------·-------------------------------------------------------------------PllSS[Nf;U'St J<ULWAY, 
T l'l\~HIAV CARS -168781 .172756 .171506 
( 7L.5) 
RAILWAV,LOCOHOTIVE 
Cll~: PARTS, NE:.:> 
t n:. n .119078 .120.100 .12n19 

illl3 c::S 
(73?.ZI .104483 .1on4nO .10H91 

lOR~IES ANO l~UCKS 
cn.~.31 .172977 • 176 50 4 .17')/lOI! 

S 1'0• C I l\ L ruR ro:;:. LORRIES, 
TFIJCKS J\tln VANS .140371+ .145Rgr. .153521 
( 73,?.4) 

Tfd\ CT OPS FOR TR- -.0]4383 -.0330&/l -.02·1g'lo 
T~l\lltPS 
(7.)2.51 
SHI ''S ANO ilOATS 
t 73 >I 

.168818 .172367 .172A04 

SHI cs l\tlO BOATS .170207 
NuPl-WA;;> 

.174093 • 17~ 2 64 

(735.31 
;,111 PS AtlD BOATS .153745 .1571t94 .157697 
~I:. S (735.g) 

I .. 
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Tl\Olt:I GROW T II RAH~ CAL CUL AT(O 
rr,011 rm_ rGHCl\ST OF THE. 
APPnR~NT OEHl\~O FOR CAPITl\l 
GOOOS roR INUCN~Sll\ 

1qgo TO 2000 
LOW H'_O ti IGlt 

--------------------------------------------------------------------------
Tf1Tl\l 
O:..tlGill~_::r.llJG P~OOllClS .16'H35 .174183 .171+533 
t i"I 
T lF £,L 
•!AC •l I NC:: RY tJO N- E LE CTR IC .169126 .171+174 .17'+527 
( 7 i I 
POlhP GO:NCRATtNG 
Mt,1;•tlN~RY .168503 .173555 .171930 
(7::) 
no1u:t;>,STEAH 
Gf_tl~!-'ATING HA:IHNERY .162613 .L&5q51 .1&3540 
u1:.u 
S F_ ,:111 UH~ IN t S 
(7:1.;H .168727 .1737116 o171+1fi5 

AlQ CRAFT ENGlNES 
C711.41 .161•+51 .1641130 .H,'480 

OTlt·_ 1:?. lllTERNAL COHOUSTION 
C. tJf. LUE. S .163555 .1&fi846 • 16'• 4 0 1 
1711.51 
MUCL!_ r,~ REACTORS 
11~~.n • 16aq12 .173')03 .171+169 

E.UGINt:S.tlC:S 
1111.81 .172516 .177526 .177854 

AGRICULTURAL HACHINERY 
( 71 z) -158003 .1614113 .1sn76 

OH ICE llACHIN:RY 
( 71, .. .160508 • 163 q5 8 .1Gt623 

TYf'C:WRITERS 
( 7 ! ~ •• 11 • 1605'•1 .164157 .1&1736 

QFFICC. HACHIN~S,NES 
(71-..'H .155734 .1Sq1+7R .157508 

M •_ T <\L WOP.KING HllCHINERY 
( 1:.:;, .169233 .171+266 ol74£>3q 

MllC'HN:: TOOLS 
t 715.lt ,169742 .171+824 .175178 

EX TILE t!~C HrnE RY 
(717.11 • 11;qg 64 .175013 • 1753 67 

S<IrJ,U-:.ATHt=:R WORKING 
t1LIC II UERY .164310 .167702 • 1&5475 
(717.2) 

' t J 
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TA £ll EI GROWTll RllH.S CALCULAHO 
FRO!: Tiit. FOFLCl\ST OF lllE 
11rrARFNT Dt.HA~O FOR CAPITAL 
GOODS FOR INOONESIA 

1qgO TO 2000 
LOH H::O IHGH 

--------------------------------------------------------------------------s :: I~ l NG 1 l t. c II I tE R v 
1717.J) 

sr~_Cllll INOUSTRIAL 
t!C.C:HJIE~V 
( 7: 1) 
r>f,r'c I- llNO f'ULr> 
~!ACll 111: RY 
1711.!) 
P":INT IIH:. ttACHINERY 
171".2) 

rooo PROCl:SSIHG 
'11\C''IN~RY 
(711.3) 
COtJ >TRllCT ION,11ltlING 
~H.fiH ti.=_i~Y 
1111.1.) 
t1lll·.='t1L AMO GLASS 
wo;'<ilh:. Ml\Cl!JN:C:RY 
C71".5l 
OTll:.i:; SDlCIAt 
M II C I I N •: c- Y 
( 7 1 , , 
It, ,"IT J IJr,. COOL ltlG 
E fiU l 1' 11: r J T 
1711.U 
PUrl "S 11110 Cl. tn R IFUGES 
Pt!.21 

M:..C l'A NIC Al UAtHJL ING EQU IPl,E NT 
(71J.3t 

PmL: PE')- TOOLS.OTHER 
(7:'1.5) 

SP;>~ V lllG ! Vt. tHl IN r,, 
OP.~:_R 111\t;Hl M.H 
111<>.6) 
OALL,ROLLER o::ARINGS 
1111.n 

!1t.Clfl N::~Y ANO HECHANlCAl 
A npl l APICE ':; • NES 
(71).8) 
PA~TS llNO ACC~SSORIES 
or l,i!CllJN[RY,N::s 
(71g.g) 
TOT ~l 
ELECTRICAL MA;HINERY 
( 7 2, 

ol6131B 

.t6900'l 

.1&3']35 

.1&8645 

.167850 

.16ogs1 

.1&6806 

.16q5q& 

• 16']1154 

.16CJ407 

.161J'H1 

.161583 

.16'3391 

.1601&1 

.168567 

.170284 

.160200 

• 164 r1&9 .16~349 

.174062 .17111115 

.167227 .1&•1728 

.173&'15 .17'.t0&7 

.172832 .113216 

• 1043 '•0 .11)20(13 

.1711145 .172315 

• 1711640 .174qR2 

.174500 • 171,fl4 7 

• 1741100 .17'.tll03 

.174<J5fi .1753(12 

.16&810 ,H17304 

.1741.JO .174B19 

, l f,3 r, 65 .161151 

• l 7 J 621 .1739AB 

.175328 .175&59 

.163&0& ,151317 
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TABLE I GPOIH II R II TE. S Cl\L CUL AH. 0 
FROtl HIE fORE.CAST OF TllE 
APP~PEtH OU'ANO FOR CAPITAL 
GOODS FOR INDONESIA 

llJqO TO 2000 
LOW H':O H IGli 

~-------------------------------------------------------------------------
t l ~- C 1 ~IC Al PO\~t: R 
11f1Clllt>EPY 
( 7 ~ 2) 
PO\I: i;- TP.ANSFORH!NG 
ti I\ r; ll I N 2:Y Y 
1122.11 
SH!TCll f.f_llR. t:TC. 
Cl2?.Zl 

-::ollll't''_l>H FOR nlSTR!OUTINf. 
C. Lt: ·~ l R l r; I TY 
( 1'2 \) 
I fl:; IJ l ATE 0 WI "-c:. AN 0 CA eL E 
( 72 -~. 1) 

-:_ L: r, T PI C HIS lll I\ E 0 
:;::UIPtl:.MT 
( 7 '.' -~ • z' 
~L:1:TRICAL MACllIN':RY 
0 T l _ F: 
( 72 JI 
0 AT Ti RI t. S I\ NO 
llCCll'IL'l•\ TOi;>_S 
(7(''l.1i 
-L;_•;n:1c uutr:; 
l7;.>l.n 
V r.t 'JES, l U f1E S • 
i: T ;; • 
(7-:'J.3) 
Al.'T)~IOTIVr.: (l2CTRICAL 
:: ·~II I PM.: NT 
( 7 ~ ·1. 1.' 
H·: II :;11 RING APPARATUS 
(7?J.5l 

:-L. :F~O-t~:=Cl-'MIICAL 
q;.:11 TOOLS 
( i 2 J" !"), 
OT4- P, !If_ S 
fi2J.'1) 

T OTi1L 
r.;:;,'ISPO~T t:flUIPrlt::NT 
( i"3 ' f;'l\!UIAV VLllICL::S 
(7 3 !. ) 

LCr, MOTIVES, 
0 TH ;-
(13 .3) 

.1612qJ • 164 66 8 .1n?321 

.1607Jq .161+125 .16180'• 

.1fi1707 .1&5oq5 .1&2714 

.160741 • 16'tl 43 .1 n1IH7 

.1&0503 .163885 • 1&i 5q1 

-164265 .167456 .1r:.;001 

.tfl03ft5 .16371+7 • i&t 448 

.15g5zq .1i:,zqzq .1&1)655 

.1622f6 • lf:.%.!6 .1Fi32S4 

.1fl4170 .1f>7S06 • 1F,.,gg0 

.169152 .171tlA4 .17:.512 

.17z5gq .177633 .t7795R 

.111z1q .17621\1 ,17S403 

.1701?.3 .175160 .1754AIJ 

.16'1791 .1741\Jq .17S1fi9 

.J.70047 • :.75108 .!7S4h2 

.170591 .17561q .175971 
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TA Rl C: I GROWTH RATES CALCULATED 
HOl-1 Tl!E. FORECAST OF WE 
APPllRHIT Ot:t-!At-.0 FOR CAPITAL 
GOODS FOR INOGN~SIA 

1990 TO 200 0 
LOW H::o HIGH 

--------------------------------------------------------------------------r r," .> t. m;E i;_ s : Pl\ IL W II Y, 
Tl'.~ lHllV CARS • u;q5{)5 .1745&7 .17501+9 
(731.5t 
Pllll \olllYf LOCOl10T IVE 
CAC: PAP S, NFS .1571+11 • 162 595 .163016 
{1L.7t 
llUS ::S 
1n2.2, • 15 2 3 93 .157679 .15~125 

lO-R~lES ANO TRUCKS 
1732.3) .170627 .1756&1 .175<J71 

S f't-. CI Al PURPOSE LORRIES, 
ff·:UCKS llNO VANS • lf>D 560 .163'J.J9 .1f>1605 
(73C::.!+) 

Tt;>.'.iCTC~S FOR TR- .046375 .054756 .05119:!5 
T~l!.Ilt:RS 
( ; ~?.. 5) 

SHI rs llNO OOIHS .169741 .174777 .1751()1 
I 73 5) 

Sl•l F'S l\IW BOATS • 17 0 0 31+ .17501+1\ .17542b 
NO~l-WllP 
( 73 ; • ~I 
Sf'l PS 1'\llD t'OATS .160492 .171521 .171<JO'J 
M •. S (733.9) 

SOUt:CE I ECO\IOH'::TRIC RES~APCll LTO. 
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APPENDIX 9 

"OF'F-TEE!\['" GRO\.-'TH RA TES CA::....cu:..J..TED FRO~ 

THE FORECA5':" OF THE APPAREi\: DE!-L.;.i\D FOR 

CAF:TAL GOODS FOR INDONESIA 

(BASH C'N CONSTANT US DOLLAR) 

(SEE TABLE :II.3) 

• 



- - -

- - -

- - -

TA nL ~I 

TOTH. 
£.~~'~lNi:t~ING P100lJCTS 
I 7) 
T 0 T ,\ l 
HtClIN:.~Y NON-ELECTRIC 

GRO.iTll P/IH.S CllLCUlATlO 
H'Oll Tlk fOPl:.C•\ST OF Tll~ 
llPPll:;:UIT OEll/ltlfl FOR CAP!T/\l 
GOOi) S FOR I llO rn::_ SI A 

1 g R Ci T 0 1qa5 
LOW ti: D 

.183389 .l')l\lt51+ 

.1f:>9U73 • 1B3 '11\ 4 
- ( 71 ) 
rr~_R f,[N[~ATING 

tll\C•llN'.YY • 12 2 & 80 • 136Rf.2 
( 71 ~ ) 
!J()ILR,ST~AH 
Gf:N:t-'t\TING 111\:UHffRY -.0572')0 -.049772 
(1:!-11 
31: ~It l NI.INES 
(i' 1.:. • )) .700213 .722008 

A I> CR/\FT ENGINES 
( t.:. .:.. • '•' .056go2 • 0 r,1.3 qq 

0 T:I::.. R I !H :::RNllL COHBUSTION 
:. tll. lt!l. s .113496 .122532 
u::.5> 
r11.1c L ~AR Rf: I\ CTORS 
11i:.n • 221,q31 .231110 

t.N\.Ilt[S.NES 
Cltt.IH .6r.G78!J • &&%01 

Al·RICUL TURAL 11ACllINERY 
c 11 n .170083 .178838 

8rf !Ct: M/ICH HER Y 
( l ! 4, • 0 8'•83 7 .09JOq7 

TYD_WRITE.RS 
( 71 '•. !. t .122166 .130472 

0 r F IC !:: ~1 AC It HE S , NE S 
(71·•·'H .oono1q .005281! 

llU•\l \.IORKI t--:r. tiAClll NERY 
( ll 5) .20•.807 .220568 

"1 f, ~•I I W: TOOLS 
111:;.u • 238136 • 2544H 

T':. Yf IL'.'.. t1AC JlHI:. RY 
- C7:7d) • 2f>J2'B .271J'H4 

SKI~olEATliER WORKING 
M il c If I I~~ R y • 128136 .135322 
(7.!.!.21 

- -

UIGll 

.20J031 

• 1 qr. 7 -~ 3 

.147018 

-.oi.1qa& 

.7J7129 

.OG>873 

.12~212 

.231110 

• r,l\7Jr.2 

.1,.,699 

.Q'H803 

.1Hlt!JJ 

.007R53 

.231171 

.255549 

.2q1J77 

.135322 
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Tllnlt.I GRC~TH Rlll[S CALCULATln 
fRQt1 THE roP£Cl\ST OF TllE 
l\PPl\RENT o~~ANO roR CAPITAL 
GOODS FOR INOCNtSIA 

1 qe 0 T 0 1985 
LO\./ M~O Ii IGH 

--------------------------------------------------------------------------
SLWING HllCllIN~RY 
(717.H 

S rL i: I I\':.. 1N£1UST RIAL 
flflf.•IJ Nf ,_ y 
( 71 .C\) 
P::P _k' t.t~O PULP 
MAC'llN[~Y 
(71~-1) 
PC::I 'HING HACllINERY 
(lH.Zt 

F O'J 'l 1, POCE SS ING 
~t I\ C I I Nt ~ Y 
u11.1t 
COii; T 1::11c T IOtltMINING 
'l1iC1IJtl:RY 
U:i.4l 
HI~_~l\L ANO GLASS 
l~O~'<HIG Ml\CIHNERY 
(711.~) 

0 l 11 _ ;;- SPEC I I\ l 
Mi1CHJ Nf ".Y 
I 71 JI 

11 :J, TI NG, COOL l'lG 
~ IJU I PM·~ tl T 
( 71 •J. u 
PUHPS ANO CEmRIFUGES 
(7LJ.2t 

M~C~ANICllL HANDLING EQUIPMENT 
(71cJ.J) 

PQW~PEO-TOOLS,OTHER 
17:J.St 

S l"R .\ Y HlG, V~ Nlll NG, 
Oflt_R '1£1Cfllt\f~Y 
(7l'l.6) 
OllLL,ROLLER n:APINGS 
C71 J.7t 

llllC·lltl:.RY ANO HECHAMICAL 
APPLlA~1c:::s,NE.S 
(71J.13) 
Pl\t: r S APHl AC Cc SSORIES 
Of ~l\ClllNC::HY,NES 
C71·J.q) 
T OJ t:L 
El~ClRIC~l HA:HINERY 
( ? 2 I 

.07Ci103 

.194276 

.11q31'4 

.113204 

.263961 

.OB545n 

.235059 

.17AOOO 

.1'46093 

• 2 2 &172 

.222673 

-.070%0 

.208003 

.005287 

.16%86 

•. 130 5 92 

.108&29 

• 0 7 8HC} .onn1G 

.2094q3 .21l505 

.128175 .12~335 

.186571 .1'}1\1\73 

.300200 .307845 

.OG3839 .O"hoOO 

.250933 .26~951 

.!.93125 .20'464G 

.162791 ... 1·. 3 93 

.21.1622 .25?226 

.23661~ • 25'1 648 

-.06641\3 -.06')4A3 

• 211. '• 12 .21504£, 

.0133&3 .014~54 

.184333 .1~~65f) 

.145307 .t57R66 

.117149 .117887 
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T I\ Ill Et Gl\0'..ITI! PllHS Cl\LCIJLATEfl 
FROtl TIE. FOPt:Cl\ST OF Tl!( 
/l.PPt1R.EllT {l[HllNO FOR CAPITl\L 
GOOf>S FOR lllOCtfrSIA 

1 '1R 0 T 0 1 qe 5 
LOW IFO If I Git 

--------------------------------------------------------------------------
:. Lt r~ T ~IC I\ l POW:: I\ 
ti !\ I: · ll IL '\ Y 
( 7 2 ', row ~ T~ANSFORHING 
H f, C ~I I ti~ F Y 
(72.':.11 
S~ITCH G[AR, ~TC. 
I 7 2 .: • 21 

.::011rrH_tH F02 OISTRIOUTING 
[ Li. 1: T ~ IC I T Y 
(12) l 
ltl"";JLATi..O WIE ANO CABLE 
17('!.1) 

:.Lt.CTRIC INSULATED 
::.. i.JU l r n N r 
(l~S.21 
:. L i r; T R I C I\ L II A:; ~t HH:: R Y 
0 T •I· ~ 
172 H 
LI.:: T T:.. RES I\ tJO 
r.ccur:ULATORS 
( 7 2 'J. 11 
:. L '=- CT R I C LA H PS 
17~J.Zl 

Vl\L 11[S, TUBES, 
.:: TC. 
1.72-:J.3) 
AUTOMOTIVE El~cr~ICl\L 
,: O\J i P tl: t IT 
\72.J.I+) 
HllliURING l\PPll.RATUS 
17ZJ.5l 

EU CTRO-Mt.CllANICl\L 
•tl\rll TOOLS 
(7;>q.r:.1 
')flt _P, tit S 
ll2'l.g) 

TOT AL 
r~aHSPORT EQUIPMENT 
I 73 l 
Pl\ILW/l.Y VE~ICL~S 
(73~) 

L OC H OTI VE S, 
Olli G. 
(73 .3t 

.09581q 

.1032111 

• 10 5838 

.077332 

.083828 

.11 6&08 

-154824 

.o&qo44 

.114133 

• 1q12 q2 

.07975& 

.1.71.542 

.231147 

.2420&7 

11733% 

-.181408 

.435147 

• l 0 '• 371 .105139 

.111766 • 11~ 51,5 

• 114 41)2 .1173Lt5 

.0651>5CJ .O'l'lJ87 

• 0'127-84 .093012 

.125718 .12i::,111 

• 1 &3 &'l9 • 1 fl'• 4 71 

.077235 .onqFi8 

.123354 .121+051 

.20711\q .207637 

.085531 .0~5671 

.495147 .50'1160 

.248154 • 25" qg7 

.248770 .24'1352 

.179884 .11J~ &15 

-.17&'143 -.170502 

.442843 .Lt43&03 

I 
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~ 
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TI\ ill EI GRU>'Tll PAT:.S CllLCLllATUl 
fROt' THF_ FOPECl\ST OF THE 
APPl\PEllT Odll\NO FOP. CAl"ITllL 
r.oons FOR IllDCM:::SIA 

1 q 8 0 T 0 1 <II\ S 
LOW H~O ltlGH 

----------------------·----------------------------------------------------Pl\·;<; r~ Nt~t F- $: f:·.\ILWllY, 
TH.•11:11v Cl\RS .364940 •. H1469 .37lltR9 (7~_.5, 

~ftlLWllY,LOCOHOTIVE 
CH: J'llPTS, ~IE. S .155916 .160693 .tfJJf,93 17::_.n 
1HJ:; ;_ S 
(75~.2) -.016074 - • 0 10 551, -.911554 
LOP::Es ANO PUCl<S 
((~~ . .)) .419212 • 427127 .42'\111 

- SP; U 1\L PUR ro:;:: LORR HS, 
Tl·tlr:KS /\NO Vll\IS • 0 772 59 .Oll52R6 .01\">163 ( 7 ·' 2. 4) 

T F,.'.. •: T 093 FOR T ~ - -.01\5277 -.078347 - • 0 7 ~ 31, 7 r:.l\;Llr'S 
( r,52.S, 
SHI '..> MIO BOATS • 41\4465 • 492 497 .491072 ( 7 ,\ •;, 

S'II I'S llNO tlOAT S • 21. 0 3 8•· .246991 .21.7493 IWM- ;./l\R 
173S.H 
SHI PS l\IW CIOllT S •. 331507 .339073 .J41)1q3 tl' s C735.91 

• 

()'.) 

0 

)> 
'Cl 
"Cl 
ro 
:::l 
n. ...... 
)( 

·.O 

i:--

' 



T /\ [ll EI Gr.:.o~Hll Rllll 5 CuLCIJLATE.n 
FPOM lilt: FOP((:l\'.;T OF Tit': 
ArrAPENT UE~ANO roR CAPITAL 
Goons FOR lN{)Ot·ESlA 

1 'JIJO 10 19<JO 
LOW HO:O III GI~ 

--------------------------------------------------------------------------
T IH f1l 
'::llG llli':-CRillG NOOUCTS .1'J&901 .203453 • 20&8 7& 
( ,, 
T OTl\L 
llt\C.tltl::.PY tlON-t:L;::CTRIC • 1A9 7 q1, .1%311 .1'HAAO 
( 7 :._ I 
POt-'c;; GLN~PAT!NG 
M1\CHIN,:;.Y • 1 &11 AO & .1711110 .17'4&117 
(7: ~) 
~r'ILE:P,ST'::llH 
G:_~I: PAl ltJ1-; MA:;H INERY .040751• .047202 .051160 
c1.:.:.u 
Sl~/\t! ~UGlNES 
( 711.J) .433202 .4410115 .44;]55 

Alf:'. CRi\FT E. NG INES 
(71.1.1+) .099443 .10f>129 • 11 'l 2 &9 

01 H: r:' INTERNtl coHnUSTION 
E. Ni; I r<t: S .132984 .140049 • 14't 404 
1711.';) 
NlJC LF l\R RE A ClORS 
1111.11 .18CJ927 .195&77 .1%:1711 

:: ~JG ltJ':S, t1::.:_s 
(71~.R) .420214 .428133 • 1+ 3? J qfi 

l\GµlCULTUPl\L MACHINERY 
c 11.?l ol50535 .157491. • 1!it & f>A 

orr I CE MACH IN:: I:> Y 
I 71 4) .112404 .1191A5 .123 3:12 

TYP:\HUTERS 
I 71 '•. 1 J .1315&7 • 138253 .142&05 

OFF ICE MAClllN'.:S,NES 
C7:4.9l .059179 .0&5294 .O&Aq&1 

H':_T;.\L ~ORK!t~G HACUINERY 
( l: :-, ) .207558 .214228 .217754 

HAt~HltF:: TOOLS 
( 11 ·:;. u .2252611 • 2 3 2 0 1+ 0 .2356.~ll 

Ti_;< T ILE Hl\C ••l'E RY 
(/lf.ll .23111qs • 2'•503A .2411670 

SKitl, L::A Hit: R <IORKING 
MACtllN'.:RY .1i.1qg1 .145q35 • 1s3oq1 
(717.2 

rn 
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T II nu=_: I r.ROWTH RATES C/\LCULl\Tt:~ 
fPlJI' lll:C: FOP:Cl\Sl OF lHE 
IH'F'l\RENT OE.1-'AND FOR CAPIT.H 
r.ooo s F 0 R I NO CtE s I A 

lCJBO TO 1g90 
LOW H~O HIGlf 

--------------------------------------------------------------------------3·_1/!llG tlACltlN~RY 
(717.3) 

SP~~l/\L lMOUSTRIAL 
MllCdllF<V 
( l ! 11 
t'.\": c:: L\tlD PULr> 
~11\C 'll M:Y V 
(7.;,.·~.11 
l''"J.;!1 ING MACllINERY 
17!~.2! 

FOOtJ f'POCt.SSHJG 
11-'l~'flNt:fi.V 
( 71i • .31 
C'J'!>Ti<UCT JON.MINING 
tll\CIIN:RY 
' l 1 '. 4) 
HTN_~Al ANO GLASS 
wc~KING MACHINERY 
C7Ho51 
OJlf_i;. SP~CIAL 
Hl\CllHlf..RY 

--(71,H 
llt_ ''TI w;, COOL l~G 
c. (}II [ ;>ll:::tH 
(71loll 
PU':PS llNll CENTRIFUGES 
' 7 l '}. 21 

H':,Clll\tHClll HANDLING EQlJIPHENT 
Ull.31 

PC:~ J t: 0- T COL s. 0 TlfE R 
(7llo51 

SPt-~YING,VtN[llNG, 
tH 'L;:.. 11/\CHI M ~y 
(71~.61 
UALL.~OLLER B~ARINGS 
(71'1.7) 

111\C•qN":RY ANO HECHANICllL 
l\t'PLlllNC[S,NES 
( 71 'J. fl l 
P6~1~ /\NO ACC:SSO~IES 
Qf ·1.'ICllltlt.~'f,NO:S 
17.!.~.(}) 
TOT O:.L 
~L~CTRICAL HA~HINERY 
( I 2 t 

ol0&25q 

0202358 

0136766 

0190509 

0243676 

ol134'H 

.221148 

0195272 

ol7q685 

.2188f)l 

.218459 

o023B% 

-183391 

.070134 

.188406 

.172771 

0123910 

0113086 0117199 

.208'l4R o21?0S7 

.t4Jf1116 .14'!265 

.197033 .20'1540 

.250528 .25?207 

0120330 .124493 

.227R66 o2J?274 

.201822 0205721 

.186145 .190209 

• 22 5559 o221J70J 

.2251••4 o22H06 

.028'•'H .ozqq26 

• 188954 .181671) 

• 076776 .011)747 

.1'}4fl1J6 .191332 

.11qz12 01113770 

• 130 791 01349411 

OJ 
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T II Rl E l GR0WlH Plll(S CllLCULATlO 
IP.01\ Tilt. FOf-'ECAST or Tit~ 
11rrnRENT OlrllNO FOR CAPITllL 
GOO:l c; F CR I ND Otff SI A 

1'lRO TO 1qqo 
LOW H::O III r,11 

--------------------------------------------------------------------------
::_ 1_ ' C T R I C A '_ P o:.i ':. R 
~'•·c·1111~~v 
I 1l21 
PO~_; T~ANSfO~HIN~ 
'1•\C'fl N::: RY 
uzz. u 
S4ITCH GEl\R9 ~TC. 
P<'?·ZJ 

;::ou Pl'(NT FOR OISTRIOUTltlG 
~L TRICIT'f 
( I Z > 
Ill'~ LAEll WIF ANO CABLF 
(7,: .1> 

E L. C l R I C I N S lJU\ TE 0 
:C. 'Jl' l r'M:c IH 
U<:5.21 
':_L·SlRICAL HA:HINERY 
0 l'l _I< 
(I 2 ·H 
ll u T ; ~RES A tlO 
r,r:;r,!JHULl\TO~S 
(7.::1.11 
E L:.. i:: T R IC LI\ Hp; 
112.:i.21 

VllLVf_S,TUOES9 
:. TC. 
(72 l.31 
II ti T .J t! O Tl V [ EL:: C T R IC AL 
:: 'l'J l r11: NT 
I 72 l. 41 
~~113URltlG APP~RATUS 
172 J. 5l 

~l~CT~O-MEC~tNICAL 
~lll'Vi TOOLS 
(7,:J.&I 
0 Pl_"!, IE S 
(72). <Jt 

TOT -'L 
T~A~SPO~T EQUIPMENT 
( 73) 
~ 11 l l WA V VC: 11 I Cl;:: S 
( n - , 

LOr.OMOTIVESt 
OTll~R 
l7L.3t 

.11q472 

.122200 

.125427 

o108':llt'} 

.11tn33 

.1J591t6 

·147368 

.10238!} 

.13oq17 

.17046" 

.11 7692 

.34Cf17lt 

• 2 2 481 q 

9 201713 

.167015 

-.024574 

.2q256A 

.121)31',3 .1J'.J5&1 

.12qoq3 • 1H2 73 

• 132 3 '• 5 , 13i;5q7 

.115740 .11".JAAO 

.11R660 .12~776 

.tr..3132 .11.1501 

.154395 .151\6r..8 

.109132 .113195 

.137RA1 .14?151 

.183763 .1R~3fi3 

.t22'l70 .121q1,4 

• 351648 .355710 

.231E:5q .z:nzos 

.20711'>6 .?.0'168 

.1 72 '•9'• .1713AO 

-.020022 -.011335 

• 2981)62, .2911;01 

m ,,, 
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TA Bl f: 1 G1'0WTH RAHS Cl\LCIJLAH.n 
r R 0 II TIH:: r 0 i:. E. c A s T 0 F "'E 
APP~RFNT OEMAN9 FOR CAPITAL 
r.ooos FOR INOONr:SIA 

1 •rn C1 T 0 1990 
LOH H::O HIGlt 

-----------------------------~--------------------------------------------
Pl\'_; ;t_ Nf,( RS I Rl\lLWf\Y, .26ilt7"! Ti-<. 1WllY CAt.!S .259235 • 2fi491\lt 
(7 3.:. • 5 l 
~AILHllY,LOCOHGTIVE 
c ..\"'. >'Al= TS, NlS .132689 .138363 ,1313r,3 
(?L.7l 
rnrs ._ s 
( 7 .~ ~ • 2 l .OJA&93 .043249 .o•.J9t7 

L 0 1~ -~IC S MIO T.;:uci<s 
( 7 5" •. ~) .26560£1 • 2q1&r,3 • 2'~~ &II& 

SP· CI £\l rtnPos:. LORRIES, 
J'll•:KS l\llO VA'J'~ .10113&7 .115178 .1FLBn 
c 7-' ,' • 4) 

Ii:; l GT o~:s FOi? TR- -.071508 -.o&&814 -.or,r;295 
TFI\ (L[r;>c:; 
(7)2.51 
SHl PS AMO 90ATS .312510 .318657 .31'l481t 
( 73 Sl 

SH I "S ANO BOATS .200&1.2 .2062&7 .?07163 
1rn11-w<\;; 
( 75?.3) 
Sfl!r-S AUO £\01\TS .2341t90 .2Ct0.125 •. z 41 ltlt5 
N~S (735.ql 

'J' 
I 

~· 
•rj 

".J 

'" ;j 
( j, ,,, 
>: 

{'• 

t:n 



'A nLEi GRO:HH RAHS CALCULATED 
f r.- 0 I 1 l It'.:. F 0 f.-1:: CI\ S T 0 F PH: 
l\PPl\l~UH OEtll\~'iJ FOR CAPlfl\L 
~ooas FOR lNDON~srA 

1<Jil0 TO 2000 
LOW IEO lfIGll 

--------------------------------------------------------------------------
T!H .'\l 
:: 11(; I r i r. t: r. I w; P·~OD\ICTS .zogszs • 2150f\2 .2tllt05 
I 11 
TC• T !\l 
1!•\l>llllc!!Y ~!Oil-ELECTRIC .205g57 .2111.g7 .2t?no1 
( 7 ._ I 
l'O\~ :c R kNl.iH\TlNf. 
M ii l: I l l ~E ~ y .1g3027 .1gsso1 .1•nsg5 
(7 L) 
fJ Ol Li';:>, 5 TE I\ I' 
G_":.t..'l\TING HA:1UNERY .oqqqge .104qs3 .105924 
n~~.u 
5 Ti .\H tNGINES 
(71t.3) .323373 .329416 • 3314r:,g 

Air CRAFT ENGINES 
(111.4) .130022 .135100 .1.lll074 

0 T 11 _;; lNTlRIHIL COMOUST I Otl 
E. llG I tE S .14A16A .153370 • 15't3 59 
U>.t.5t 
Nl!CL: AR Rt.11.CTORS 
u::.n .172210 .177511 .17'l255 

t. Nt; HI~ S. NE S 
(7:t.'l) .31RR50 .324860 ,325934 

AG~ICULTURAL ~AClflNERY 
I 71 2 l • 15 '•2 63 .1594A7 , 11)0 4 72 

orr IC[ llACU IN:.RV 
(71'•) .136202 .141352 .14~317 

T Yf" ~lP.ITERS 
17: ... u • 1'• 596? • 151132 .15~132 

OFF lCc HACUIN:.S,NES 
( 7 !. : • • qt .iot-i.:J3 .1113A6 • ll"J54 

It:. T ~l WORKING HACUINERY 
(;"t'>t ·214909 .22041)3 .221435 

'11\C'll N~ TOOLS 
l 71'>.U ~22397'3 .22go;r,g • 2 3 J 5 '• (, 

T _ XT ILE. MAC .. INE RV 
(711.lt 0230502 .236131 .237115 

SKIN.LEATHER ~ORKING 
• t 582 a a· 'lllCHI NE~Y .153097 • 1512 fit) 

C/1~.2t 

rn ',, 
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TA OLE t GqoWTH RATES CALCULATED 
FPOH lHE FOR~CAST OF TH~ 
APPARENT O[H,NO FOR CAPITAL 
r.oons FOR INOGNcSIA 

1980 TO 2000 
LOW H::O urr.u 

--------------------------------------------------------------------------
S~WltlG 111\CllHl:RY 
c711.:n 

SP£~11\L INOUSTRIAL 
HL!.Cr!J Pl~ ~y 
( 7 i 'I) 
I' I'>', i' II M £1 PU l r> 
Ml;Ct' Ill_ F 'I' 
Cll" .• il 
PFPll Hlr. 11ACHINERY 
(711.21 

FO(l'J PROCC:SSING 
l!llC·llNi"'Y 
({1) • .)) 
CSN~TPUCTION,MINING 
'If• '>ll u:· ~ v 
C 11 ~ • '• I 
tlltl __ ;::AL MJIJ GLASS 
WUCV:Jtl<~ H/ICJ-HlERY 
( 71 l.5) 
OJll_; SPECIAL 
HC.t'.•IJN(PY 
c 11 n 
4U. TI w-;, COOL ING 
~ 'J~I i P Mi: IH 
( 7 1 ·1. 11 
PU;tPS ANO CEtnRIFUGES 
( 71 '-:I. 2, 

H~Cµ~NICAl HA~OLING EQUIPMENT 
( 71 ·J. J, 

D 0 :~ ~ s:: t 0 - T 00 l S • 0 T H E R 
( 7 _;_ I. 51 

Sr,:: II YI ti(~, v:. NOi N r., 
OTll_R !1<\CIHt-.~H 
(71'1.f>) 
dftll.RULL~R ~ARI~GS 
111·1.7) 

Pf•C'llN_c•y llN{) ttE.CllANlCAl 
!l"Pll~tlCES, m5 
( ! .!. 'J. RI 
~A~iS AMO ACC~SSORIES 
OF ~ACHIN~RY,N::S 
(71).9) 
TOT ~L 
~llCTRlCAL HA:HINERY 

- C 7 Z I 

" ~ 

• 13 31, 51, 

.21227A 

.150271 

.206082 

.232418 

.13&973 

• 7214&7 

.20RR9.~ 

.200C)30 

.220676 

• 220670 

.OR4122 

• 168982 

.11423q 

• 2 0 l+C) 4 5 

.197772 

.1 1~1911 

.13R5!\f> .i 3"1550 

.2178'•4 .21H>93 

.1551,77 .15:,457 

• 211598 .21~5£>5 

.238071 .23111r-.2 

.142123 .1i.1oq4 

• 227051 • 7.2'1497 

.21441,7 .21<;710 

.20&448 .207822 

.22&284 .227179 

.226279 .227541 

.088C)ll9 .OR'l615 

.174HO .175015 

.11921'2 .12)2211 

-210481+ • 2 E O IJIJ 

.203275 • 2 0 '•A 92 

.147081 .14'\056 

4 

CP 
Cf' 
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T I\ Ol E I f.ROIHH Piil[ S CALCllLATEll 
fl'O'I THC. fOF.ECl\ST OF THE 
l\PPl\H_NT CH. !'ANO roR CAPirAL 
GOODS f OR ltlOONiC SI A 

1'Hl0 TO 2000 
LOW 11:. 0 

:':L_~TRICAL PO~~~ 
IF11~ .t I a~ RY 
112 _'. 
PO~ P T~AN5FORHING 
1.lC•tirE~Y 
(72.?.11 
S~ITCH GEAQ, ::Tc. 
t1z:.2t 

~ ()IJ I l't~t. Ul FOR. 0 IS T RIOtJT ING 
':.l CTPICITY 
I I ) ) 
Ill lJLATt"O wJi;-:: A~W CAOLE 
(7 s.u 
ElfCTRIC INSULATED 
::'JUlPMtNT 
U2S.2t 
EL~CTRICAL HA:HINERY 
OTH_q 
c 7 z )) 
0.:. r T t_ RE S A NO 
i\ C'.: U '1 U l •• T ORS 
1721.U 
~l:_CT~!C LAMPS 
1121.2t 

Vf•LVf:.S,TUilES, 
-:. TC. 
I 7.: '}. 3 > 
tll'iiJllOTIVt: EL:CTRICllL 
t. '1U l P ~~=NT 
172 ~. 41 
MEASURING APPl\RATUS 
I 7 2 •1. 51 

~ u· C T t;' 0 - ~· i:. C ti At II CAL 
111\NJ TOOLS 
C ? ;:_ J. f: I 
OT'l_~~,tkS 
(72l.11 

TOTAL 
rc.:.NSPO~T EQUIPMENT 
(75) 
RtlLWAY VEHICLES 
(!3il 

l OCOHOTI VES, 
Ollt:R 
cn_ •. H 

.1401'H .145355 

.141307 .11104 75 

.1 ld42J .11.8003 

"134550 • 13CJn'rn 

.135907 .1410'•8 

·150018 .155230 

.153838 .159061 

.130 5 98 .135712 

.14&485 .151675 

.170302 .175607 

.135741t • l '·0qr;1 

.283089 .288955 

• 224290 .2298CJ3 

.178346 .1113722 

o'lf>l 0 JJ .1&6332 

• 061G9R • 066 5J1 

.222224 .227823 

III Gli 

• 11. f, 3 31 

.11<71t50 

.11t'l5R1 

.14') !)5f, 

.14~01CJ 

.1%218 

.16'101<7 

.1 31;678 

.15?1;54 

.175618 

.11t1707 

.2A9979 

.2.31870 

.11Jlf450 

.1&7100 

.067208 

• 22'J636 

\ 
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I 
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TA OLES GRO~IHI RATE. S CllLClllAT[O 
rnon Htt. roi;[Cl\ST OF THE 
llPPllRENT Dl~AN9 FOR CAPITAL 
Goons roR INOtNlSIA 

1qRO TO 2000 
LOW H::O HIGll 

--------------------------------------------------------------------------
PllS~[NG~Rs: ~AILWAY, 
l J"l;ll~AY C•lRS 
(7.L.51 
~ '' I '- \I A Y , L 0C0110 T I Vt. 
Cf·'~ rn;)rs. Nt'> 
t73 .n 
'JlJ"") ~ 
(7.' .21 

to~1IES A~O T?UCKS 
( 7 s -: • 3 l 

srt.Cil\L PIJRP03':: LORRIES. 
T F ll CK S A ND V llf~ S 
(7.\,'.4) 

T p, c TORS ro R TR
TFr. ILE PS 
(732.51 
Sµl 05 ANO ROATS 
( ?J"j) 

StH PS AtlO BOAT5 
UOM- \H\~ 

.(73:>.31 
Siil :>:> ANO 0 OAT 5 
U ~- s t 73 5 • 'H 

SOURCE I ECONOMC::TRIC RESEl\~CH \_TO. 

' 

.20fi768 

• 137138 

.Of\fio33 

.21qo31 

.134173 

-.082006 

• 231320 

.1779&2 

.191816 

.212180 .21'?854 

.142330 .143013 

.oq1c;14 .Oq?250 

.224603 .22c;424 

.uqzqs .141274 

-.072560 -.0646r.8 

.236930 .237675 

.183312 .18•01JS 

.197303 .191\152 

.. 

()'.) 

m 

~ 
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:::! 
P,._,. 
x 
·D 

t-• 

"' 

• 
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TA fll EI GROWTH f'/ITES CllLCllLAHn 
F"C'1 lilt. fOP(CAST OF TllF. 
l\f'l'{,f,>ftlT f'E.t'AtHl roR CAPITl\l 
GOOUS roP INDONESIA 

1'HS TO 1qqo 
LOW H::O 

TOT .\L 
:::ur;tN~:::-PING P~OOUCTS .210567 .206'473 
Ill 
TUT \l 
M .\•~ I IN~.~ Y NON-t:l i:CTRIC .210Afl3 .208766 
( 7 l) 

r> o t-t . r: GdH.RATING 
H I\ f:CI I tl ". p y .208512 • 2 0 6 5 J '• 
(71.'..) 
" ri ! l i._ !;> , S T t. II '1 
r;cll-_f:ATHll. Hf·CllINt:RY .14eqgr, .154073 
11~1.11 
} 1 • ..1 r 1 : tr G ! rn. s 
11.:.:... 31 .206124 .205q'l2 

111~ c~nrr EtlGINES 
(lt!.lt) .1•136':17 • 1 4q '• q5 

0 Pl_=· INTERN AL COHOUSTION 
_;:_r;r,1r1~.s .152811+ .1?71Pt0 

I 7 ~: , '5 I 
NUCL~Ac;> REACTORS 
(71~.ll .15 5'123 .161263 

EW·!N(S,N!:S 
(711.IU .224812 .221581+ 

llG'~ICULTIJRllL 111\CtHNERY 
( 712) .131313 .136536 

OFf.ICt. 11.,c11rn::~v 
( 71 '•I .1'•0672 .145Rq7 

fyr>_"1RlTEP.S 
( 71 '• • 11 ·1'•1047 .11,£,0f18 

-orrrr;::: MACltIN:S,NES 
I 71u,g) .121771 ·128881 

Ml_Ti;t_ l~Or\K I NG HACtH NERY 
( 71 '>) .210315 .201q21 
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The UNIDO INDONESIA INDUSTRY SECTOR STUDY comprises the following s1x pares: 

?arc I ~ain Report 

Pare II Induscrial Developmenc in Indonesia 
Pase Trends and Fucure Prospeccs 

Pare III Survey of Capical Goods and Engineering Induscries 

Pare IV Long-Term Projeccions of Demand for Capicai 
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Part V. POTENTIAL FOR DEVELOPMENT OF A SELECTIVE 
CAPITAL GOODS INDUSTRY 

Chapter I Introduction 

The Government of Indonesia, within the context of planning furth~r 

developrr.ent of capital goods production during Repelita IV, has requested 

UNIDO tc report specifically on the potential for domestic production of 

equipment for the following in industries: 

1. Coconut and palm oil 

2. Rubber 

3. Sugar 

Li. • Cocoa, coffee, tea 

5. Wood 

6. Cement 

7. Textiles 

UNIDO was asked to address the following questions: ~hich engineering 

Lndustries within this group cou1d be developed relatively easily and why? 

vihich types of equipment could be produced domestically, how, where and by 

whom? Could examples of (say) 25 projects be given which would be promising 

candidates for promotion? What sub-sectoral, feasibility studies or other 

follow-up studies would be required? Part V of this report takes up these 

questions. 

It should be said at the outset that, for lack of data and time, only very 

tentative and partial answers can be given to these questio~s at this stage. 

On many relevant and indeed essential aspects, even of the present situation 

in Indonesia, the required statistical data have not been available or have 

proved inadequate. 

This applies, for example, to aspects of current production of the 

products of the equipment using industries, such as sugar, textiles or wood 

processing. It also applies to the degree of capacity utilisation of existing 

plant in these industries, the effective reserve capacity and the technical 

and economic efficiency of the equipment in use. It applies equally to the 

sources of equipment ~t present in use, whether imported (e.g. from which 

countries or fir~s) or domestical~y produc2d (where and by whom). It applies 

even more to the information needed to make projections of future output, and 
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hence capital requirements, of these industries. In general, Repeli~a IV 

target figures have been taken as the starting point where such figures have 

been available. The Repelita IV period 1984-89 has also been taken as the 

investment planning period. But it needs to be recognized that production of 

equipment in most cases is unlikely to become effective before Repelita V 

especially where prior investment in production capacity is needed. 

Adequate assessment ~f the potential for future domestic production of 

equiprr.ent for these industries requires detailed knowledge of current 

technology and expert assessment of technological ~rends. Every effort has 

been made to draw on the experience and specialised expertise of international 

eq~ipment supplying companies in developing countries to make the best 

possible judgements, but such matters are clearly subject to much uncertainty. 

Finally, and most serious of all, hardly any of the economic data are 

available which are needed to assess whether domestic production of the many 

hundreds of iterr.s cf equipmen~ wculd not merely be technically possible in 

Indonesia but would also be economic, in the sense of not requiring very high 

rates of effect~ve protection from import competition (by tariffs, subsidies 

or controls) with consequent economic burdens on the Indonesian user 

industries. 

The data needed are, in effect, those required for a cost-benefit analysis 

of the establishment of any one of the potential equipment producing 

industries under consideration. Among these data are the price at which a 

particular piece of equipment (of adequate quality) could be prodPced in 

Indonesia as compared with the price at which it can be imported; the 

components of investment costs for plants of different size, alternative 

technologies and alternative locations; the size of the domestic market for 

each type of equipment (and potential export market, e.g. under regional 

complementation arrangements within ASEAN) that can be expected over the next 

(say) decade which, in turn, depends on such factors as the likely growth ot 

demand for the finished product (rubber, sugar, etc.), the degree of capacity 

utilisation and likely rate of replacement demand for existing equipment and 

the likely rate of obsolescence due to technical change. 

' It will be appar~nt that the detailed analysis needed to answer the 

cue~tions posed in t~e terms of reference for this study not only presente~ 

-
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rnaJor data problems but also an analytical task which could not be attempted 

in the few man months available. In general, the discussion in the industry 

chapters focuses on technical feasibility. (At various points, to emphasize 

this fact, the phrase that production of such and such an item is or may be 

"technically" possible in Indonesia has been used). All recommendations for 

the establishment or expansion of equipment producing facilities in this 

report should therefore be regarded as provisional, subject to confirmation by 

means of detailed sub-sectoral studies of economic, as contrasted with merely 

technical, feasibility. 

The next two chapters present a brief review of theoretical criteria for 

selection of industries for Gomestic equipment production and a report of 

impressions on the present state of the Indonesian equipment producing 

industry found by a rNIDO mission during field work in October - November 

1983. The industry chapters deal each with one of the selected industries 

except the first which deals jointly with coconut and palm oil. A concluding 

chapter brings tJgether the main findings and recommendations. 

The next two chapters deal respectively with selection criteria for local 

production and with the cresent condition of equipment production in 

Indonesia. Then follow ;even industry studies. For ease of reference, each 

of these has as far as possible the same structure, as follows; 

X.l Raw material production (e.g. sugar, natural rubber) 

x .1.1 

x .1.2 

The present situation 

Future prospects 

X.2 Processing 

x.2.1 

x.2.2 

x.2.3 

Processing technology 

Processing equipment 

·h~ processing industry 

X.3 Equipment Production (in Indonesia) 

x. 3. 1 

X.3.2 

The present situation 

Future prospects 

X.4 Investment i~plications 

' 
~ ' ' 
~~!',; ,;rr;-~r.c:a1 t 1.·.-:·rS 
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Chapter II Criteria for Selection: 

Most of this part of the report is devoted to an examiPation of the 

potential for development of domestic ?roduction in Indonesia of equipment for 

a number of industries which the Government of Indonesia has suggested to 

rNIDO as most appropriate in t~rms of economic and technical criteria. The 

purpose of this preliminary chapter is briefly to review the criteria that 

must guide pclicy makers in planning future development of processing and 

processing equipment producing industries. 

2.1 Proce~sing Industries 

Indonesia already has a wide range of industries processing domestically 

produced raw materials. Among them are industries processing foodstuffs (such 

as rice, other staple foods, and cash crops including sugar, tea, coffee, 

etc.); agricultural raw materials, such as rubber, palm oil; timber; crude oil 

and minerals. 

Processing may be for export or for the domestic market. If raw materials 

are at present exported in unprocessed form, a policy of further domestic 

processing before export is called "export substitution". If a Jomestically 

produced raw material is processed abroad for reimport into Indonesia in 

processed form (e.g. crude oil refined in Si~gapore or rubber processed abroad 

for import into Indonesia of the processed product), a policy of domestic 

processing implies import substitution. 

The question whether export or imper:: substitution through the 

establishment of additional processing industries is desirable depends on the 

prosnects of efficient domestic production. The mere fact that a new industry 

processes domestically produced raw materials does not, in itself, prove that 

its establishment constitutes a more efficient use of scarce resources ~han 

some alternative industrial development. But there is a presumption that 

import substitution in the case of domestically produced raw materials 

reimported in processed form will be economic, or:her things being equal, if 

only because of saving in transport costs. 
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In the case of export substitution, there is much less ground for such 

presumption. The question whether further processing (e.g. mineral smelting 

or rubber processing) at home of products intended for export is an economic 

use of resources cannot be answered a priori. If the domestic processing 

industry can be made to operate more efficiently (in terms of costs and 

quality) than the foreign processing industry it replaces, the domestic eYport 

industry will benefit by improved international competitiveness. If it 

operates less efficiently, the domestic export industry will suffer. Even in 

terms of net foreign exchange saving, the effect on the balance of pay~ents 

may be negative. (An example is import replacement in shipping, if th~ net 

effzct is higher freight charges which reduce the competitiveness of the 

country's export industries.) 

2.2 Processing eauipment industries 

Similar but distinct questions are raised by a policy of import 

substitution through the domestic production of p•ocessing equipment 

(machinery, etc.). The questio~ ~s ~~2:~D~ a~ ~xisting (er prospective) 

processing industry should be suppii2~ ~it~ ~achinery through domestic 

production instead of imports An example might be domestic production, 

instead of imports, of crumb ru)ber plants or rice mills or petroleum refinery 

equipment. 

Clearly, the last example almost certainly rules itself out. Petroleum 

refinery equipment is extremely capital and technology intensive, beyond the 

present capacity of domestic production in Indonesia. Any attempt to 

undertake import substitution in this kind of activity would have extremely 

adverse effects on the user (refinery) industry. 

The case of crumb rubber factories or edible oil processing plants is 

quite different. Except for some components (such as screw presses and 

hydraulic systems), crumb rubber factories employ relatively simple kinds of 

machinery, with no very high requirements in terms of skills, capital or 

technology. ~uch the same applies to a good deal, though not all, of the 

equipment used in processing staple food or cash crops. The great advantage 

in selecting such processing equipment for import s~~stitution, in preference 

to other engineering industries, is that by assumption :a substaptial market 

exists. A large volume oe output 1s prod~ced in Indon~si~ by the user 
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industries and most of this output requires machin~ry-using processing. 

Future demand prospects depend on the expected rate of growth of demand and 

productive capacity for products and on the demand for machines for 

replacement of existing stock in the pracessing industries. 

Here again, it cannot be taken for granted that import replacement will 

necessarily be an economic proposition. If a new domestic processing

equipment producing industry (e.g. producing rice mills or crumb rubber 

plants) is uncompetitive with imports in price and/or quality of product and 

can operate only under cover of considerahle tariff or other protection, the 

effects on the raw material producing (rice or rubber) industries may be 

diastrous. Conversely, if the new industry is able to adapt its machine~ 

knowledgeably to the special requirements of the domestic raw materials and 

the tastes and needs of (foreign and domestic) markets, it may yield external 

economies in the agricultural sector. 

In general, in a country at Indonesia's present stage of industrial 

development, prospective volume of demand (depending on prospective productive 

capacity for the raw material and demand for the processed product) and 

relatively low requirements in terms of capital, advanced skills and 

sophisticated technology will be prime criteria in the selection of particular 

processing equipment indus~ries. 

There are some other consid€rations, often called "developmental" or 

"social", although economists would prefer to think of them as dynamic or 

involving externalities, which may reasonably modify conclusions reached on 

:he basis ot the preceding critPria. 

There are, first, the external economies which may be yielded by the 

development cf new industries in a developing country. These may take the 

form cf widening of the market for complementary inputs, for infrastructure 

~nd, through the additional income generated, for finished goods. They may 

also include the favourable effects on skills of management and workers which 

are sometimes referred to by the phrase "learning by doing". There is no 

doubt that such externalities may justify, from a longer-term s~cial point of 

view, investment that ~ould not appear economic in the short-run or attractive 

to private investors. But the uncertainty of such external effects, and the 

virtual i~possibility of quantifying them, make relian~e on them as a gutd~ tc 
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investment decisions dangerous - at best an act of faith, at worst an excuse 

for malinvestment of scarce capital and protection of vested interests. 

Secondly, it is arguable that domestic capital goods production in a 

developing country, such as Indonesia, may help overcome the difficulty that 

most modern machinery is made in advanced industrial countri~s, designed 

primarily with a view to their factor proportions and available skills, and 

may be unsuited to the very different conditions of developing countries. In 

principle, domestic production could aim at producing machinery Qf a simpler 

kind, embodying a mo~e labour-intensive technology (sometimes called 

"intermediate" technology) and could develop the skills needed to adapt 

imported equipment to local conditions. Here again, the cqse has merit but 

experience in various parts of the world where attempts have been made to 

develop ''intermediate technology'' equipment has not been very convincing. The 

most efficient "simple" machines for developing countries tend to be produced 

in advanced industrial countries with the technology and facilities for 

high-quality, cheap mass production. The case for developin6, even at some 

co~t, the skills needed to adapt, maintain and repair imported machinery is 

much stronger. 

~irdly, it has been argued that equipment producing industries ought to 

be developed for their employment-creating effects, even if the equipment 

cannot compete, in quality or price, with imported kinds. This is a dubious 

ar.d potentially dangerous argument. There is no particular advantage, from 

the point of view of employment creation, in import substitution for capital 

rather than consumer goods. Indeed, it can be argued that in the case of 

consumer goods the costs, in terms of price and quality, of inefficient import 

substitution for the sake of employment generation merely falls on cons~mers, 

while in the case of capital goods it may damage the competitiveness of user 

industries ar.d end up destroying rather than creating jobs. 

Finally, there is the case for the development of equipment producing 

industries which rests on the potential location of such industries in less 

developed regions of a country. In Indonesia's case, it can be argued that, 

if for reasons of transport costs, equipment producing industries for timber, 
' 

rubber, sugar and cash crop processing, industries are economically located 

n;-ar the (processing) user industries ?n the outer islands, such development 

c~n usef6lly contribute to regidnal de~elopment. This case ~ay have some 



- . 

- 8 -

validity, but here again, it needs to be demonstrated that the ~ser industries 

(and i~directly the producers cf the rubber, cash crops and othec raw 

materials) would not be disadvantaged by such location of equipment Froduction. 
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Chapter III Indonesia's Present Processing Equipment Industry; 

Inadequacies and Constraints 

Some of the metal working enterprises in Surabaya, Jakarta, Bandung and 

Medan that are either already producing equipment or spare parts for 

proc~ssing industries or have the potential to do so, were visited by a UNIDO 

mission in October-November 1983 in order to assess their current capability. 

The following is a brief outline of the mission's impressions. 

Plant and machinery 

The most striking impression was that most of the machine tools and other 

equipment used are very old and of obsolete design. In many machine shops the 

machines are driven by overhead power shafts. With such machines it is not 

possible to achieve the necessary tolerances, working accuracies, surface 

finishes, or rates of metal removal required in the machining and production 

of components for modern machinery. 

The machine shops generaily lack the necessary families of machine tools, 

particularly milling, grinding and boring machines, which are required for 

their products. The same applies to production machines such as turret 

lathes, production aids and accessories on machines, and Jigs and fixtwres 

Some of the units had their own foundries. These, however, were also ill 

equipped. It was evident that investment in machine tools and equipment had 

been completely neglected over long periods. 

Plant lavout 

The older establishments suffer from very peer layout of the plants which 

in some cases was designed as long ~s fifty years or longer ago. In some of 

the shops the space around the machines was so cluttered with rejected and 

scrapped parts of which seemed not to have been cleared for years, that it was 

unsafe to ~ave around. There is clearly i~adequate appreciation of the fact 

that orderly work flow, productivity and costs of handling to a large extent 

depend on the plant layout. 
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Production Engineering 

With one exception, none of the establishments visited practised 

production planning or production control. There were no operation layouts 

accompanying the drawings and components, giving instructions on the selection 

and size of raw material, sequence of operations, selection cf speeds, feeds 

and depths of cut, tolerances, selection of tooling, jigs and fixtures and 

machines, etc. ~ithout such instruction proper production of the compcnents 

and even control of production itself is difficult if not impossible. Nor 

were there job cards, recording the timing of the operation workers. Without 

such records it is impossible to arrive at the number of labour hours and 

machine hours spent on the manufacture of a component or assembly of a group 

of equipment from which, together with labour and machine hour rates, the 

costs of production can be ascertained. All these engineering practices are 

clearly essential for proper financ~al and production management. 

Engineering design 

The designs for the equipment were invariably obtained from the foreign 

contractors of t~e processing plants. In the case of joint venture 

establishments, the foreign partner provided the designs which were never 

altered or modified by the local enterprise. The design personnel often did 

not know the reason why certain equipment has been designed the way it was. 

There was not enough time during the m1ss1on visits to study design activity 

in detail. It certainly appeared to be much below that required or normally 

found in enterprises of similar production activity. 

Some of the problems of the user industry were evidently related to design 

aspects of the equipment. For example, the locally produced furnaces used for 

burning of sulphur in the sugar processing plants were of ancient design and 

gave endless trouble. In the same sugar mill a domestically made pump was not 

functioning because the hydraulic head was too small. The result was frequent 

breakdowns with production losses. The mission concluded that design 

capability is a major constraint. Another is lack of standardisation. 

Equipment is being manufactured to too many different standards depending upon 

the source of knowhow. The establishment of national standards should be 

given high priority. 



- 11 -

Production orocesses 

Casting. The basic metal forming processes are casting and forging. The 

mission visited foundries within enterprises in Surabaya, Bandung, Medan, etc. 

and one modern foundry in Gresik. The ~aptive foundries in the old metal 

working establishments were ill equipped and turned out rather poor quality 

castings. There was no sand control or metal control. The rejection rate was 

very high and at places extremely poor quality castings, which should ~orreally 

ae rejected, were salvaged by welding and used. By contrast, in one of the 

metal working workshops in Bandung, engaged in the manufacture of boilers and 

tea processing equipment, the relatively larger size castings required for the 

tea rolling machines and rotor vane machines were found to be of surprisingly 

good quality inspite of the fact that the foundry was not properly equipped. 

This was the result of the work of ~etal Industry Development Centre (MIDC) 

Bandung. The example bears witness to the latent potential of staff and 

workers and their ability to acquire skills quickly. 

The Gresik foundry is a modern foundry with ferrous (including steel) and 

non-ferrous casting facilities and with automatic sand mixing, moulding, 

continuous moulding and casting machines. The quality of the castings is 

good. The foundry is able to make complicated steel castings suc:1 as the screw 

for an oil extraction screw press (prototype). P.owever, its capacity is 

under-utilised. rtilisation is only about 40 per cent. 

There is good potential to improve the quality of castings in vario~s 

establishments through the efforts of ~IDC or its regional branches. There is 

also ample scope for putting to use the existing underutilised capacit;· in the 

~odern foundries. 

~achining. The quality o~ machining in general appears to be poor. The 

main reason is, as already pointed out, the age of the machine tools in these 

establishments. In one workshop flat surfaces are generated by a very old 

shaping machine driven by an overhead power shaft, instead of on a milling 

r.:achine. 

The helical grooves on a sugar crushing roll are cut manually by hand 

grinding wheels. (The grooves look ~achine cut - the skill of the workers is 

hizhl': cc':lrnenda'ale). 'E:xcept 1n one es'ta'.llisr.rr.ent manufacturing road roller 
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equipment, the machine tools in all establishments visited in Surabaya and 

Bandung are ol~. In Med~n. a joint venture enterprise producing boilers and 

palm oil processing equipment has a good machine shop. Among the lowest 

quality of machining noticed was a metal working workshop in Medan engaged in 

making, among other metal fabricated products, som2 equipment for palm oil 

extracticn plants. The few very old machines tools in use v.'ere in opeIL sheds, 

guideways and spindles sand laden. 

It is quite clear that unless new machines are installed in these pl~nts, 

production of equipment for processing plant~ of the required qcality cannot 

be expected. 

~elding. In most of the shops visited, the quality of welding, both in 

arc welding and gas welding, is very high. Automatic submerged arc welding is 

used in the bailer manufacture in a Medan enterprise. The welding done on 

parts and components required for equipment ranging from simple tanks, bins, 

hoppers, etc., to low pressure vessels and boilers, appears to be satisfactory 

2~2 a~=r~~r~a:e :o the functional requirements of the equipment. It can be 

sai~ :~a: ~he s~ills required for welding in the fabrication of equipment for 

the processing industries is available in most of the existing establishments. 

Qua litv 

'The quality of the product in most of the establishments visited was 

unsatisfactory. Judging by the rnachiae tools and other equipment used in the 

enterprises, and the lack of any quality control, it was doubtful whether 

dimensional and form accuracies, tolera~ces and fits of mating parts were 

adhered to. The consequences could be observed in the user industry. For 

example, the digesters in the palm oil extraction process and the screw 

conveyers and elevators in the kernel recovery station in a palm oil factory 

were found to be of extremely poor quality. The digest~r was subject to ~a~y 

breakdowns. The screw conveyers were rickety and far below their functional 

requirer:ient. 

Another deficiency is in the heat treatment, such as hardening, tempering, 

toughening, required for s0me of the cornp~nents. It was noticed thac some 

establishrne~ts claim to be able to produce equipment for processing of one or 

the other product 'but because they lack basic, facilities are in fact proC:ucir.g 
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and supplying products of extremely poor quality. As a result the process1ng 

industry, burdened with unproductive machinery, is liable to deteriorate into 

an inefficient and uneconomic industry, with serious consequences particularly 

in the export markets. 

~anagement 

Management in most of the establishments visited had no systems for 

production control and cosc control. Few had any idea about the cost of 

production of their products. The product mix was at random. The lack of 

adequate production management and financial management can adversely affect 

the long-term developrr.ent of the equipment manufacturing industry. 

~aintenance 

In one of the plants visited there was some machine tool reconditioning 

activity but i~ the older establish~ents there was no systematic maintenance 

of machines. Perhaps t~e old ma~hines were beyond any maintenance. But, 

unfortunately, the same attitude was shown towards more recent machines. 

~ajar constraints and requirements 

The foregoing discussion of the existing situation highlights the 

following constraints; 

1. Lack of equipment 

2. Absence of production engineering (planning and production 

control) ~ractices 

3. Inadequate engineering design capability 

4. Inadequate machining skills 

5. Absence of quality control 

6. Low level of managemenL capabilities (production and financial) 

7. Almost complete absence of systematic maintenance. 

It is a formidable list. This assessment of the present capability LS not 

meant to conclude that no processing equipment can be or should be 

domestically produced. The object is to ascertain what is required for 

efficient ~omestic production. 
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Apart from lack of equipment which can be remedied only by new investment, 

the other technical constraints point to the following requirements; 

1. DeveloplT'ent of a pool of manpower with adequate engineering skills, 

for production planning, quality control, etc. 

2. Development of design personnel, establishment and application of 

standards; acquisition and development of tool, jig and fixture 

design. 

3. Development of machinists and line personnel, such as supervisors, 

fore!T'en, etc. 

4. Introduction of quality control systems, including inspecrion and 

quality control personnel. 

5. Development of higher quality production and financial management. 

6. Introduction of maintenance procedures, including preventive 

maintenance and personnel to carry 0ut maintenance. 
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Chapter IV Edible Oil Processing Eouipment 

4.1 Edible oil producticn 

4.1.1 The present situation 

A chart publi3hed in 197~ shows schematically (and with data relating to 

1972) the complex structure of the Indonesian edible oil industry and the 

place of coconut and palm oil in this structure (Figure IV.I). Nearly 

one-half of domestic coconut production went direct into household 

consurr.pticn, in the forIT. of fresh nuts or klentek oil. The other half was 

processed into copra of which a small proportion was exported as such, the 

rest domestically processed, partly into copra cake for domestic consumption 

or export, partly into coconut oil for domestic consumption, in the form of 

cooking oil, margarine and other cocking fats, soap, etc. Ground nut and palm 

oil were other inputs fer these purposes. 

In the past decade, the main change has been a fourfold increase in 

dorr.estic palm oil production (since 1969), largely for export, while domestic 

production of coconut has failed to keep up with domestic demand, so that 

Indonesia has become a net importer. Crude palm oil was expected to become 

one of the major foreign exchange earners among the country's non-petroleum 

exports. However, faced with severe shortages of crude palrr. oil in the 

domestic market and rising prices, the Government has reversed its policy by 

clamping down on crude palm oil exports. In the long run the Government is 

planning to raise coconut oil production channelled primarily for domestic 

consumption, thus freeing more crude palm oil for export markets. It is 

against this background that the present situation and future prospects of the 

edible oil industry must be viewed. 

Coconut Crowing. Indonesia is the second largest coconut producer in the 

world (after the Philip~ines) with 2.2 million ha. Smallholders account for 

virtually all (98 per cent) of total production. 

Aft2r decades of failure to replace aging trees (Table IV.l) and 

consequent decline in yields - the current national average yield is less than 

one ton p~r ha - the Govern~ent has embarked on a rejuvenation-replanting 
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programme with an annual goal of 35,000 ha. For successful replanting, 

coconut varieties are ~eeded that are hardy and tolerant of a wide range of 

environmental conditions ~nd give satisfactory yields (2-4 tons of copra per 

ha per year with low inputs). The coconut breeding programme has developed 

varieties with these characteristics. 

Table IV.l: Ages of I~donesian coconut palms 

Age Palm numbers 
(years) (million) % 

Under 7 24 11 
8 - 60 166 72 
Over 60 39 17 

Source: ,Department of Agriculture. 
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In addition to experimentation with new strains, there is need for a large 

production of coconut seed varieties. Since the life cycle of coconut is 

long, testing of strains and seed production should run simultaneously. four 

seed gardens (~90 ha) have been planted for mass production of seed (Table 

IV.2). 

Table IV.2: Coconut seed gardens and selected seed oroduction 

Location Seed production in 'COO of nuts 
Dwarf x Tall Tall x Tall Total 

Pakuwon, ~est Java 642 251 893 
Paniki, N. Sulawesi 520 390 910 
Bone Bone, s. Sulawesi 952 342 1,294 
Paya Gajah, Ac eh 445 192 637 

Total 2,559 1,175 3,734 

Source: Department of Agriculture. 

Coconut processing. ~ith declining yields of the e~isting stands of copra 

palrr.s and long lags before the rejuvenation prugrarr~e can show results, 

productjon of copra and coconut oil has been outstripped by domestic demand. 

This has changed Indonesia from being a substantial exporter in 1970 (185,000 

tons) to that of a net importer. In 1980, the diversion of palm oil to the 

domestic market allowed some 19,000 tons of copra to be e~?orted, and some 

results of replanting are now beginning to show. aut the increase in output 

continues to be fully absorbed by the domestic market; there were no exports 

in 1981 and 1982. Copra production over the years 1975-81 is shown in Table 

IV.3. (Tne figures for crude and refined coconut oil equivalents are based on 

an assumed yield of 55 per cent for the extraction of oil from copra and 94 

per cent for the refining of the crude oil). Exports of copra cake amounted 

:o 317,000 tons in 1979. Total employment in coconut oil refining in 1981 was 

5,428 in 99 establishments producing a value added of about Rp. 256 thousand 

~ill ion. 



Year 

1975 
1976 
1977 
1978 
1979 
1980 
1981 

~-~----
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Table IV.3: Production of copra 1975-1981 
('000 tons) 

Production Crude coconut oil Refined coconut 
of Copra equivalent equivalent 

1,375 756 711 
1,532 843 79'2 
1,518 835 785 
1,575 866 814 
1,582 870 818 
1,759 967 909 
1, 812 997 937 

oil 

Scurce; Quarterly Economic Review Indonesia Annual Supplement, 1983 Economic 
Intelligence Cnit, London. 

Palm oil growing. Indonesia's palm oil industry consists of large 

estates. By 1981, the total area covered by oil palm estates had risen to 

almost 290,000 ha. Recent development of the area under oil palm is shown in 

Table IV.4. The total number of estates is 53. They are concen~rated in 

~orth Sumatra (rr.ore than 90 per cent of total area), the remainder being 

located in Aceh, Riau, Lamp11ng, West Java and Kalimantan. 

Year 

1977 
1978 
1979 
1980.~/ 
1981.~./ 

Table IV.4: Area development of oil palm plantation, 1977-1981 
('000 ha) 

Extent Increase (%) 

223 
244 9.5 
251 2.4 
271 8.3 
288 6.2 

Source; National Agency for Export Development, Palm Commodity Note - 1979. 
al Estimates. 

Since harvested fresh fruit bunches (FFB) must be processed within a 

specified time, all estates have a primary processing facility. After 

extraction the crude oil can be stored without damage for a considerable time 

and transported to central secondary processing units, but most refineri~s are 

also linked with the estates in Indonesia. This fact also determines the 

structure of the industry. In all cases, plantation and processing are 

combined in a single company. Tilere were 31 locally owned companies in 1982. 

Tr.e sector is also open for foreign investment, and a number of projects have 
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been initiated as joint ventures under the foreign investment la~. All of 

these are located in the Kampar district of Riau province, and in all cases a 

state-owned FTP (persero) is the local partner. 

Palm oil processing. Palm oil production grew extremely rapidly frcm 

189,000 tons in 1969 to 497,000 tons in 1977. Since then growth has continued 

at a steady though slower rate (Table IV.5). Gross value of output was Rp. 

73.6 billion and value added Rp. 19.2 billion. The proportion of pa~rr. oil 

output exported fell from 85 per cent in 1977 to 25 per cent in 1981 (Table 

IV.6). The 31 palm oil processing units operating in 1982 have a total 

capacity of 944,260 tons of refined oil; but the policy change of 1980 led to 

a fall in output to only 526,926 tons in 1982, since domestic demand did not 

increase sufficiently to offset the fall in exports. 

Year 

1977 
1978 
1979 
1980 
1981 
1982 

Table IV.5: Production of oalm oil and palm kernel 1977-82 
t'OOO tons) 

Pa lr.. Oil Palm Kernels 
Increase (%) Increase 

497 92. 
525 5.5 99. 7.7 
600 14. 3 113. 14. 1 
691 15. 2 121. 6.S 
707 2.3 126. !...l 

807 14. 1 ll.l l.'... 3 

c~) 

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Source: Economic Indicators, Central Bureau of Statistics, August 1982. 1982 

Year 

1977 
1978 
1979 
1980 
1981 
1982 

of Indonesia, No. " 1983, ~' 
Figures: Ouarterlv Econo~ic Review 
Economist Intelligence Cnit. 

Table IV.6: Exports of pal~ oil and ealm oil kernel 1977-1982 

Volume Value 
('000 tons) (CS $ rr.il 1 ion) 

Oi 1 Kerr.els Total Change Oi 1 Kerr,e ls Total 

421 .o 26.6 447.6 192.8 5 .8 198. 7 
412.3 7.0 419.3 -6. Ji; 2G8.4 l. 5 209.8 
437.8 30.6 468.4 +11.7% 253.7 l:. 0 264. 7 
434. 3 32.9 467. 2 -0.3% 215.4 8. 1 223. 5 
176.4 23.6 200.0 -57.3% 78.1 4 ,t', 82.9 
230.0 

Tbe 

Chacge 

+5.6;~ 

+2~.1~~ 

-15.6;~ 

-62.9;~ 

Source: Bank Indonesia, r..;eeklv reeort ~o. 1236, c!ated January 6, 1983. 19d2' 
Figures: Ouarterlv Economic Review of Indonesia, ~o.2 1983, T~e 

Econc~ist fot°,11,i,zerce L:,nit. 
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4. l. 2 Future prospects 

Repelita IV target figures for copra production, exports and consumption 

over the period 1984-88 are given in Table IV.7. The planned increase by 61 

per cent between 1981 and 1988 is reported to be based on the number of 

seedlings planted in earlie~ years and the assumed gestation period and 

production volume of the hybrids planted. Target production of crude coconut 

oil wo~ld leave more than one million tens of copra p~r year for ctr.er uses 

(Table IV.8). 

Table IV.7: Produccicn, exports and consumption of coora 1984-1988 

('000 tons) 

1984 1985 1986 1987 1988 

Production 
Exports 
Consumpt i::rn 

2,065 
378 

1,687 

2' 177 
365 

1,882 

2,316 
459 

1,857 

Source: Directorate General of Multifarious Industries. 

2,657 
649 

2,008 

2,914 
746 

2,168 

Table IV.8: Production of coconut oil and domestic coora residue 1984-1988 
('000 tons) 

1984 1985 1986 1987 1988 

Coconut oil 374 335 400 412 428 
Copra required 

for above 680 609 727 749 778 
Copra left for 

other consurnp-
ticn 1,007 1,273 1, 130 1,259 1,390 

Source: Directorate General of ~[u 1 ti far ious Industrii:>s. 

Table IV.9 presents the projected production of refined coconut oil over 

the period 1984-88. Gp to 1986, not all of the crude oil is to be refined; 

fer 1987 the figures balance; beyond 1987, the crude oil deficit for refined 

oil producton is to be covered from accu~ulated stocks. 
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Table IV.9: Production of refined coconut oil and crude oil residue 1984-1988 
( '000 tons) 

1984 1985 1986 1987 1988 

Production of 
refined oil 277 305 353 387 424 

(Crude) coconut oil 
recuired for above 295 324 376 412 451 

Surplus Cc!eficit) above 
refinery requirerr:ents ~q 

I, 11 24 (-23) 

Source: Directorate General of Xultifarious Industries. 

During Repelita III new oil palm plantations totalling 96,000 ha ~ere 

planted which will start production during Repelita IV. Crude palm oil output 

will, it is hoped, more than double from 1984 to 1988 (Table IV.10) and reach 

rr.ore than five times the output of 1982. Most of this crude oil will be 

available for export, since local consumption is estimated to rise by only 

about five per cent per annum. 

Table IV.10:: Projected production and exports of palm oil, 1984-88 
( '000 tons) 

1984 1985 1986 1987 

Total crude palm oil production 1,230 1,540 1, 920 2,500 
Crude palm oil for exports 120 310 650 1,180 
Crude palm oil for domestic 

processing 1, 110 1,230 1,270 1,320 
Refined palm o i 1 for 

domestic consumption 670 740 760 790 

Source: Directorate General of Multifarious Industries. 

1988 

2,850 
1,!..90 

1,360 

820 
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4.2 Processing 

4.2.1 Processing technology 

The processing of coconut and palm oil proceeds in two stages: 

(i) the extraction of oil from copra, palm fruit or kernel (primary 

processing); 

(ii) the refining of the oil (secondary processing). 

Primary processing: Loconut oil. The first stage of primary processing 

of coconuts is production of copra. After harvesting, the coconuts are cut 

into pieces and sun-dried for one day. Drying is then conti~ued in simple 

kilns of varying design in different regions. Coconut husk or other 

traditional fuels are used for firing. The kilns are made locally of 

available wood or bamboo. A normal drier has a batch capacity of 1,000 nuts 

(moisture content: about SO per cent) giving after two to three days about 220 

kg of copra with 6 per cent moisture content. The invest~ent in the kiln is 

estimated at US $200 for 100 tons annual dry copra. The quality of copra 

depends upon the maturity of the nuts, the extent and conditions of drying, 

the storage and handling conditions and, to some extent, the variety of the 

coconut palms. 

There are three general methods of oil extraction: the full-press or 

mechanical method, the prepress-solvent method or mechanical-chemical method; 

and the full-solvent or chemical method. In the full-press method the 

prepa~ed material is pressed between the screws (worm) and the cage (slitted 

steel bars). In the prepress-solvent process, the copra is partially de-oiled 

by preliminary low-pressure mechanical extraction and then subjected to 

solvent extraction to remove most of the oil left. The oil content of the 

prepressed cake ranges from 16 to 20 per cent for optimum opecations. The 

equipment used for prepressing may be similar to expellers for full-pressing 

(with adjustments for higher throughputs) or a special prepressing expeller 

wich single pressing screw. The equipment for solvent ext=action consists of 

two general types: the roto-cell type with cells revolving around a vertical 

axis; and the basket type, with baskets travelling horizontally, while the 

dissolving liquid is sprayed over the material in counter-current flow. In 

the full-solvent process, the prepared copra is first subjected to a first 



r • 

- 23 -

extraction (percolation), using the weak miscella from the second extractor as 

starting solvent, and producing the strong miscella for 011 recovery. The 

extracted meal is first flaked and then subjected to a second extraction 

(irr.mersion) which uses fresh solvent as starting solvent and prcduces the weak 

miscella solvent for the first extractor. 

The oil from the expellers contains substantial quantities of solids that 

r.::,,·e to be removed before the oil is pumped to the storage tanks. The oil is 

cleaned in two stages; first, by settling and screening, and then by 

filtration. The screening equipment is a rectangular steel tank equipped with 

a continuous drag chain conveyor with scraper blades which scoop the settled 

solids and lift them over a fine screen for drainage at one end of the 

screening tank and convey them back to the expellers to be mixed with the 

copra. The filtering equipment is generally a plate and frame filter press 

with canvass filtering media. Scme plants use leaf filters with perforated 

steel filtering leaves. The foots or filter cake from the filters are 

recycled to the expellers for oil extraction. 

The copra cakes which leave the expellers at about l00°C. are further 

processed in cake coolers. The cakes cascade down the cooler baffles and are 

cooled by a cross-flow of cool air from blowers. After cooling they are 

ground to fine particles by hammer mills or disk mill3. The ground cakes may 

be bagged for the local market or pelletised for export. 

The coconut oil is stored in vertical cylindrical storage tanks usually 

made of steel. Since they are normally installed outside the buildings, they 

are equipped with covers, usually conical. Top and bottom manholes are 

provided for cleaning. 

The following simplified flow diagram illustrates the stages of processing 

described in the preceding paragraphs (Figure IV.2). 
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Figure IV.2: Simplified general flow diagram copra oil extraction 
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Prioarv ?recessing: palm oil. Oil-palm cultivation and processing must 

always be o~ganised together because of the need to process the fruit as soon 

as possible after harvesting • 

In good growing conditions, commercial plantings of oil palm can yield 

annually up to 32 tons of fresh fruit bunches (FFB) per ha during their 25 

year life. There are considerable variations in fruit, oil and kernel owing 

to climate and soil conditions. Although there are peaks and troughs in fruit 

production, oil-palm yield throughout the year and a permanent work force and 

reliable processing faciiities are essential. 

The initial objective in processing the FFB is to get the saleable 

products into a stable form in which they can be transported and marketed. 

Extraction rates of 21 per cent and 4 per cent for refined oil and kernels 

respectively can be expecte~ from a well-run factory. Recent ~esearch has 
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shown that other useful by-products can be recovered from factory residues. 

Empty bunches are burnt to provide an ash rich in potash that can be used as a 

fertilizer. Dried fibre and kernel-shell are used for boiler fuel. 

At tropical temperatures palm oil is a fluid that, with a little heating, 

can be pumped into tankers for transport by road, rail and sea. Provided care 

is taken to avoid excessive exposure to air, heat or impurities, crude palm 

oil can be stored and transported for several months without its quality 

deteriorating materially. These characteristics that enable it to be handled 

easily, have contributed greatly to the popularity of palm oil in world 

markets. 

Kernels are usually packed in polythene-lined hessian sacks and, provided 

care is taken to ensure that they are not subjected to heat or moisture, can 

be stored for prolor.ged periods without undue loss of quality. 

It is generally accepted that harvesting is the most important economic 

and qualitative factor in the processing of fresh fruit bunches (F.F.B.). The 

standard of ripeness of the bunch to be harvested influences, in turn, both 

the rate of extraction and the level of free fatty acid (F.F.A.) in the oil 

extracted. It is of course desirable to achieve the highest possible 

extraction of oil, while its F.F.A. content should be as low as possible. In 

practice, these aims conflict, since the riper the fruitlets are on a palm 

bunch the more easily they become bruised and this in turn causes F.F.A. to 

develop. 

The primary process involves sterilising the F.F.B. for about 70 minutes 
2 at a steam pressure of 3 kg/cm • Tnis arrests the build-up of the free 

fatty acid content and loosens the fruit from the bunches. Thereafter, the 

fruit is stripped from the bunches and stirred into a homogenized mass to 

rupture the oil-bearing cells. The crude oil is expelled from this mass by 

presses and pas~ed through a series of cleaning or clarification stages where 

moisture and other impurities are removed. The residual fibre and nut mixture 

is passed from the presses through an air column ~here the nuts are separated 

prior to cracking for recovery of the kernel. 

Secondarv processing: edible oils. The main objectives of secondary 

precessing or refining are to turn the crude oil into a bland, neutral, . ' -
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colourless and odourless product that can then be made into consumer goods 

according to the tastes of the markets to be served. ~bile traditionally the 

processes for palm oil and ~oconut oil refining have been different, there 1s 

one type of processing which is the same for both; physical refining. An 

obvious advantage of this process for Indonesia is that it reduces the 

tec~nological variables in the domestic production of oil refining equipment. 

Physical refining 1s basically a steam distillation process 1n which crude 

oil (palm or cocor.ut) is, after degumming but witho~t treatment with alkalis, 

heated to 2S0°c under high vacuum. This distils off both ~atty acids and 

odiferous compounds and the heat bleaches the oil. 

Fractionation involves the splitting of crude oil into two main 

fractions. A liquid traction, olein, and a solid fraction, stearin. The 

distinction between the two fractirns is not a sharp one; much depends on the 

efficiency of fractionation. Processing is designed to meet the 

specifications of customers, particularly in regard to cloud and melting 

points. 

4.2.2 Processing eauipment 

To illustrate the considerable range of equipment needed by the edible oil 

processing industry, Table IV.11 lists the major items needed by the palm oil 

extraction industry alone. Similar lists could be given for the coconut oil 

extraction and the edible oil refining industries. 

4.2.3 The processing i~dustrv 

The installed capacity 1n the Indonesian coconut oil extraction industry 

was 853,870 tons per annum 1n 1980, spread among 379 enterprises. Actual 

production was only 325,000 tons. The small average capacity per enterprise 

indicates that a large proportion of the processing units are small-scale. 

There is also substantial excess capacity. Assuming 80 per cent normal 

capacity utilisation, production could be raised up to 683,000 tons per annum 

with existing capacity, equivalent to a copra intake of 1,242,000 tons per 

annum. Since the volume of copra to be milled over che period 1984-1988 ~~es 

not exceed 778,000 tons per annum (Table IV.12), it appears that no additional 

capacity in coconut oil extraction is required during Repelita IV and beyond, 

c~til t~e recuire~ent reaches at least mil~ion tons. 
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Table IV.11: Pcocess eouipment reauired for crude palm-oil extraction 

Type of Equipment Quantitiy 

Fruit reception station 
bunch hopper 
steriliser cages 
bogies 

Sterilising station 
horizontal steriliser 
inspection platform 

Threshing station 
threshing machine 
travers~ screw conveyor 

Empty bunch incinerator 
conveyors 
incinerator 

Processing station 
elevator and conveying equipment 
digester 
screw presses 
equipment for conveying oil and press 
cake, screened fibre, crude oil tanks, 
vibrating screen 

Clarification s~ation 
continuous oil clarifica:i:n :3~k 

sludge tank 
sludge separator 
clarified oil tank 
centrifuge purifier 
structurals 
collecting tank for oil sludge 
hot process water tank 

Depericarping 
steam hacketed cake breaker conveyor 
vertical pneu~atic depericarping 
penumatic fibre transport 
fibrt eye lone 
ducting 
structurals 

Kernel recovery station 
elevators 
screw convevors 
silos 
ducting 
structurals 
dryers 
cyclones 

Storage 
storage tanks 
structural, piping, etc. 

1 
2 

30 

2 
l 

2 
l 

2 
l 

set 
3 
3 

set 

l 

2 
1 
2 

set 
1 
1 

1 
l 
1 
1 

set 
set 

4 
8 
4 

1 
2 

2 
set 
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Table IV.12: Production and consumptioa of vegetable cooking oil, 
refined coconut and palm oil, 1984-1988 

Coconut oil 
··production of 

copra 
-crude oil 
-crude o i 1 for 

re fining 
-refined oil 
Palm oil 
-crude oil 
-refined oil 
Total refinec! 
oil 
D~stic ~/ 

consumption cf 
cooking oil 

Surplus 

1980 

591 
325 

276 
232 

533 
320 

552 

1984 

680 
374 

295 
277 

1,110 
670 

947 

812 
135 

( '000 tons) 

1985 

609 
335 

32l. 
305 

1,230 
740 

1, 045 

882 
163 

1986 

727 
400 

376 
353 

1,270 
760 

1, 113 

958 
155 

1987 

749 
412 

q2 
38 7 

1,320 
790 

1, 177 

1,040 
13 7 

1988 

778 
428 

L+S l 
424 

1,360 
820 

1,244 

1,129 
115 

Source: Computations based upon Tables IV.7 - IV.10. 
al Based on 1983 consumption of 748,000 and growth rate of 8.6 per cent per 

annum. 

Tiie increase in palm oil extraction capacity required to process the 

output of newiy producing plantations during the period of Repelita IV is 

shown in Table IV.13. 

Table IV.13: Planned increase in crude palm oil precessing units 
(unit capacity: 60 FFB/hr), 1984-1988 

Year 

1984 
1985 
1986 
1987 
1988 

~umber of New Processing Units 

s 
9 
8 
6 
4 

Source: Computations based upon Tables IV.10, 12 
al Constant prices of 1982/83. 

Total investrr.ent a/ 
(in Nillion US$) 

37.5 
67.5 
60 
45 
30 

Existing installed capacity for edible oil (coconut and/or palm oil) 

refining is 282,000 tons per annum in 105 plants. Actual production in 19~2 
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was reported to be 254,000 tons, which implies a very high (90 per cent) 

capacity utilisation. Additional capacity for 200,000 tons per annum will be 

reouired during 1984-88, i.e. installed capacity of 250,000 tons per annu~, 

assuming normal 80 per cent capacity utilisation. Table IV.14 shows the 

required expansion of installed capacity. Table IV.15 translates these 

requirements into number of refinery units of various capacities and 

alternative technologies. 

Table IV.14: Additional capacitv reguired for coconut oil refining 
over period 1984/85 

('GOO tons per annum) 

1984 1985 1986 1987 1988 

Projected production of refined 
coconut oi 1 278 305 353 387 

Existing installed capacity as 
of 1982 282 

Existing production capacity at 
90 

., 
utilisation ~1S82) 254 lo 

Assume 80 •1 for future existing lo 

production capacity 225 
Additional new production capacity 

required (incremental) J3 27 48 3.'.. 
Cumulative addition product: ion 

capacity required 53 80 128 162 
Additional installed capacity 

required at 80 % utilisation 66 34 60 43 

Cumulative additional capacity for 
refining 66 100 160 203 

Source: Co~putation based on data from Directorate General of Multifarious 
Industries. 

L..24 

37 

199 

46 

:.:.9 
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Table IV.15: Number of refinery units reouired, for coconut oil 1984-1988 

1984 1985 1986 1987 1988 Total 

('000 tons per annum) 
Additional refining capacity 

required 66 34 60 43 46 249 

rounded off 70 40 60 so so 270 

(units) 
Alternative number of units 
1. continuous precleaning and bleaching 

so tons/day(l2,500 tons/annum) 6 3 5 4 l. 

100 tons/day(2S,OOO tons/annurr.) 3 
.., 

2 2 2 .. 
2. Physical Refining 

100 tons/day(25,000 tons/annum) 3 2 2 2 
.., .. 

Source: Computation based on data from Table IV.14. 

4.3 Eguipment production 

According to Ministry of Industry data, there is a limited production of 

coconut processing equipment in Indonesia. In 1980, 40 items of equipment, 

valued at Rp. 21 million, are reported to have been produced. For the palm 

oil sector, the field work mission identified seven producers of equipment. 

Of these, five were in Medan and two in Surabaya. The technology used 

consisted of manual welding and machining on general purpose machine tools. 

22 
11 

11 

Of the seven palm oil equiprr.ent producers, only three are capable in 

principle of acting as general contractors for equipment for crude oil 

extraction, two in Medan and one in Surabaya. All three need strengthening of 

their engineering capability in varying degree. In addition, there are four 

companies acting as sub-contractors, three in Meddn and one in Surabaya. 

Their engineering ca?ability and quality of product, however, are 

unsatisfactory. Poor quality of m~chining and finishing are mainly 

responsible. 

None of the following items of equipment for primary processing of pal~ 

oil is as yet produced in IndonPsia: screw presses, sludge separators, 

hydrocyclone wear-resistant separator heads, balanced impellers for 

centrifugal forms, sub-assemblies or components such as variable drive for nut 

crackers, air heating batteries for nut and kernel drying, ~ydraulic cylinders 
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and pump for hydraulic door operations in the fruit unloading ramp, dished 

ends and steriliser doors made from boiler plate, recording and control 

syste~s for the steriliser, conveyor belting, idler supports for empty bunch 

conveyors, agitator arns in digestors, level indicators in t~e tanks for crude 

oi 1. 

As to coconut oil extraction, similar data were not obtainable during 

field work. Tr.ere has been traditional manufacture of equipment for copra 

production and also for small and medium scale oil extraction. In view cf the 

similarities in the processes for primary processing of coconut and palm oil, 

it may be assumed that domestic production Cor local content) is at much the 

same level. This would suggest that some equipment categories, such as hamr.er 

mills, filter presses and pellet mills, are still imported. 

The equipment for refining, both of palm oil and of coconut oil, is still 

wholly imported, except for local civil works and some mechanical steel 

structure components. 

4.4 Investment imolications 

The unit price of domestically produced palm oil extraction machinery and 

eouipment is Rp. 9 billion, equivalent to US $ 7.5 million, for a plant with a 

capacity of 60 FFB/hour. 

The price of a mechanical extraction plant for coconut oil (full-press 

process) is about CS $35,000 for a capacity of four tons of copra per day, CS 

$800,000 for fifty tons per day and CS $2.5 million for 250 tens per day. The 

price of a pre-press solvent extraction plants is about CS $2.5 million for 

150 tons per day. 

The investment cost of equipment for an edible oil refining rlant amounts 

to approximately US $1.3 million for a plant of 100 tons per day capacity 

(25,000 tons per annum). The auxiliary installations, such as cooling towers, 

boiler houses, etc. require an additional investment of US $400,000, and for 

erection and commissioning (say) US $500,000. Thus, total investment for 

ecuiprnent and installation, for a 100 tons per day plant amount to US $2.2 

million. A plant of 200 tons per day capacity costs approximately CS $3.4 

million. 
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Tile investment implications of the required expans~on of coconut and palm 

oil processing are therefore as follows; 

Coconut oil extraction. No new investment required. Replacement of 

machinery is estimated at seven per cent of installed capacity (60,000 tons 

per annum), i.e. approximately five plants of 50 tons per day (12,000 tons per 

annum) at CS $0.8 million or rs $4 million a year. 

Palm oil extraction. The required annual investment (arithmetic mean 

value) is CS $48 million for new extraction plants. In addition, seven per 

cent of 994,000 tons per annum have to be replaced annually, giving 66,000 

tons per annum capacity or rs $45 million. Total, in round figures: US $93 

million per year. 

Edible oil refining. Eleven new refineries of 100 tons per day capacity 

will be require~. If four refineries of 200 tons per day and three refineries 

of 100 tens per day capacity are installed during 1984-88, total investment 

costs, at the previously indicated price, will be 4 x 3.4 + 3 x 2, i.e. CS $20 

million, or rs $4 million annually for new investment. Because of the 

durability of the plants, the replacement investment is calculated at only 

four per cent of installed refining capacity of 600,000 per annum, i.e. 24,000 

tons per annum or one plant of 100 tons per day, representing in cound figures 

rs $2 million. Total investment required for the refining industry lS 

therefore US $6 million a year. 

Tile foregoing estimates suggest that, during Repelita IV, the edible oil 

(coconut and ~alm oil) processing industries will require investment in 

equipment, whether imported or domestically produced, of about CS $103 million 

annually. 

4.5 Recommendations 

Some crude oil extraction equipment is already produced locally and 

domestic production of most of the rest may be expected in due course. The 

situation for refining equipment is different. Some items and components 

present no major manufacturing problems; the reason why they are not yet 

produced domestically is lack of engineering capacity and knowhow in this 
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specialised area. Even for crude oil extraction equipment, however, upgrading 

of the quality of production is extremely important for the equipment us1ng 

industries. 

As ln the case of the sugar and cement industries, the key to further 

development is the establishment of one or more general engineering facilities 

functioning as general contractors. They would not necessarily themselves 

produce equipment, but would act as general contractors for local tender anc 

sub-contracting. They should be of the joint venture type, in order to draw 

on the experience and knowhow of a leading international edible oil refining 

equipment producer for the high te:hnology involved. Such a joint ve~ture 

could at the same time cover other areas of edible oil pr~cessing, such as 

ground nut. One of its tasks would be to assist the government ln determining 

the sequence ln whic~ additional e~uipment production s~ould be taken up, 

whether through sub-contracting or through the establishment cf new 

specialised production units. 

Assuming that by 1985 some thirty per cent of refining equipment can be 

manufactured locally, it should be technically possible to raise the local 

content gradually by (say) ten per cent a year, giving the foil~wing schedule 

of domestic manufacture of precessing equip~ent: 

1985 

1986 

1987 

1988 

Local content 

30 

40 

50 

60 

% 

Annual Value of Refining 

Equipment Output 

CS $million 

1.8 
,., ' 
'- • '+ 

3 .o 
3.6 

It is assumed that 90 per cent of oil extraction equipment can :echnically 

be produced domestically, i.e. US $87 million. Total equipment production (Or 

the edible oil sector would therefore be of the order of CS $87 million a 

year. This would represent employ~ent of some 4,000 persons, assuming CS 

$15,000 per employee. 
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Chapter v Rubber prccess1ng equipme~c 

5.1 Raw material production 

5. 1. 1 The present situation 

Although synchecic rubber have become increasingly important, natural 

rubber scill has advantages as a raw material because of ics versatility and 

for special applications (e.g. where heac resistance is important) and che 

steep rise in che cost of synchecic production which followed the oil price 

increases of che 1970s has improved the competitive position of natural rubber 

in world markecs. 

Indonesia is an important producer of natural rubber, wich an average 

share of 25 per cent in world production. Ic ranks second to Malaysia among 

rubber producers (Table V.l). 

Table V.l; World production of natural rubber, 1978-1981 
( 000 cons) 

: ~ ... ~ :9ac 1981 Ave:- a qie 
.. 

~ .. d:'~ L : Share : Vol. [. : 3hare : Vo t. . - ... '" ... [:, : 5har~ : ~: 

1rooa :ays ia : '~.: 7 .3. 3 
'' 0 l 7 0.6 .:. i.s l ,600 -1 .. 1 ... . ... t,590 -0.6 4 l.3 -o ... 

::-~ar:l!s i.a 385 :3.9 9'>.:. 8.9 24.9 989 2.6 26.l 0~3 -2.6 25.3 3 .0 
-1;a:land 
5t":. lan\<a 
·='~~~rs 

~.-:cal 

.. 69 l2 .6 540 15 .1 14 .0 510 -5 .6 13 ... 5 10 13 ·" 
3 .2 

156 ' 0 .... :s J -l.9 ... 0 133 -13 .1 ) . 5 ,33 ).5 -5.0 
507 :6. 1 593 -o. 7 15 .3 564 -.:. .9 1.;.. .9 611 8.3 !6 .o 0 .9 

JI i t4 lCC .0 3,867 4 .1 too .o J,796 -1.8 lOO .O 3,~07 0.3 lCll.O i). 9 

Source: FAO Production Yearbook, Directorate General of Estates. 

About four-fifths of the area under rubber in In~onesia consists of 

smallholdings which account for some two-thirds of output (Tables V.2 and 

V.3). A programme of extension, rejuvenation and upgrading has succeeded ln 

significantly increasing productive capacity. Bue actual production declined 

in 1981 and 1982, owing chiefly co a fall in world market price and aroughc 

which affected output. The replanting and upgrading programme follows years 

during which existing stands of rubber crees were allowed to age, so chac 

proctuc~ivity declined, especially in the smallholder sector, and ic will cake 

some years for the prograrmne co become effective in terms of output. Of the 

large rubber estates, about half (in area and output) are state owned, che 

ocher half by private companies. The rejuvenation programme in pare takes the 

Share : 

.... .. ·-
13 .!. 
lJ ... 
J. a 

!5 .6 

100 .0 
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form of nucleus escace developmenc, largely promoced and financed by che world 

Bank, under which new cechnology is co be cransmicced by escaces co 

smallholders in che surrounding region. 

Table V.2: Area of rubber plancacions in Indonesia, 1978-1982 
(000 ha) 

Year Sr.-allhold,:-5 ~s~aces La!'2~ ~rtvace '!S :.ates Governmer!.t owned estates -oc3l 

Cl : Share : Area tJ. : Sr,ar" : Arl!a {:;: Share : Area ~: Area 

19 :a ~ , a 11 3.:. 9 253 10.9 189 8.2 : I J 13 

1979 l. 926 2.9 SG .8 :71 7. l 11.4 187 l. l 7.8 :,38'+ 3. l 

1980 l • 91. 7 1.1 8 ~. 7 ::46 -9.: lG. 3 190 l.6 8.0 :,383 

1981 l. 991. ' ' 5:. 7 2~4 -0.3 10 .0 202 6.3 8 .3 2 ,440 2.1. .... 
103: t,9% 0. l •' , 21.s 0 ,I. 9.9 232 l:. .9 9.4 : ,I. 7J l ' 

\_, •' 
.... 

A;eragl! 1.6 3:. .~ -.J .6 10 .5 5.4 8.3 CT 

Sou!'ce; D1reccorace-General of Estates. 

Table V.J: Inaonesia's oroduccion of nacural rubber, 1978-1982 
(000 cons) 

Year 5r:-a l :~o iders ~st aces Larie or l'Jat'? "?Stat es Go·;e rnmen t ovnea escac.es 7or:a t 
Area CJ ! Share : Area u: Share ! Area t;. : Sharl! : Area ~: 

19 78 6 i.2 69.2 110. 1 L2 .J 162 .5 18 ... 885.0 
1979 ~ 7 J. l 9.9 69.8 121.J 10 .2 12 .6 169 .6 4.4 17. 6 961. .0 8.9 
1980 689. l 2.4 69.6 l 14 .5 -5.6 l l.6 185 .8 9.6 18 .8 989.4 2.6 
198 t 642.J -6.8 66.7 12 7. 5 11.4 lJ .2 193.1. 4. l 20 .1 963.2 -2.6 
1982 j.:.9. l -14.5 63 .8 121.8 -.:. . 5 14. l 190. l -t. 7 22. J 861.0 -10.6 
Av~ra~~ -- -2.J 6 7 .3 2.1" 12 .d -z;-:-r 19 ... -J ."6-

S11urce~ D1~eccorac~-General of Estates. 

Share . . 
100 .G 
100 .0 
100 .o 
100 .0 
lGC .IJ 
lGQ.'J 

Share ! 

too .a 
lCO .O 
100 .o 
!CO .O 
100 .o 
Ll~O .·J 

The rubber which is obtained afcer che firsc scages of i:reacmenc is ranked 

in differenc qualicies known as Scandard Indonesian Rubber (SIR) wich various 

specificacions (Table V.~). wnile in che pasc smallholder rubber has cenaea 
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co be variable and generally low in quality, upgrading, especially in 

processing, has greacly improved che qualicy and incernacional markecabilicy 

of Indonesian rubber. 

Table V.4: Scandara Indonesian rubber (SIR) wich various specificacions 

Specificacicns Qualities 
SIR-SL SIR-5 SIR-10 SIR-20 SIR-SO 

Maximum dire concenc 0~) o.os 0.05 0 .10 0.20 0.50 
~aximum dusc concenc (%) 0.50 a.so 0.75 1.00 1. 50 
..iaximum vaporizer 

concenc o~) 1.00 1.00 1.00 1.00 1.00 
Plascicicy Recent ion Index 

Consumer 1 ir.ii cs minimum 60 60 so 40 30 
Producer limits minimum 70 70 60 50 40 

More chan cwo-chirds of Indonesian nacural rubber is exported as crumb 

rubber and about 20 per cenc as rubber smoked sheec (RSS). The share in 
- . exports of crepe rubber, lacex and ocher cypes has been ae=li~ing, ::-o~ 2-~.]SC: 

15 per cenc in 1978 co 12 per cenc in 1982 (Table V.5). More chan cwo-chircs 

of rubber exporcs go co cwo councries (USA and Singapore), buc che share of 

Singapore has fallen markedly in recenc years (from 40 per cenc in 1978 co 25 

per cem: in 1981) while che residual group of "ocher councries" increased ics 

share from 11 co 23 per cenc, a refleccion in pare of Indonesian efforcs co 

diversify rubber markecs (Table V.6). The value of rubber exporcs declined 

sharply in 1981 and 1982, on accounc of boch declining produccion and falling 

prices, but chey have begun co benefic from recovery in che industrial 

councries. 
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Table V.S: Volume of rubber exports by kind 

(000 cons) 

L9 79 L9~0 L93L . : Sh•r1 ! VoL ,iJ,.r• i : 'loi. : Share Vol. 

0 .s 66 .lo 658 .3 lL2 67 .:. 563.S -L.:..~ 69.J s 79 .a 
-0.1 19 .lo 19 LS 14.6 19. 7 163 .s -L• .a %0. l 1'8.8 

6 .6 8.4 60.8 -LS .a 6 .2 •9 .9 -17 .9 6 .% %1.9 
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LO. 2 l.5 2 l. l -l.6 2. z 1. 7 -'ll .8 0 .9 •.O 
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Table V.6: Value of rubber exports by country of desci~acion, 1978-1982 
($ US millions) 

C.:uacry of ~ 9'7 3 L980 t9st '.9H .\ve:-a5e 
de IC 1.UC 1011 'Joi. Sh11re t ·10L. il ! Share: Vol .. <l f Share: : Vol. ll t Share t Vol.. fi. f Shar• : .! : Share : 

0 .5.A. 264.Z J6.~ J09. I LI .2 JJ .l l9!.0 ZS·' J4.2 JO l.2 -24 .J l6 .o 2,6 ·' -L4.I! 4Z • .:. ... 
Sincapore 291.: "".! )97 .2 )6.0 42.• 447.lo 12.6 JS.• 286 .7 -J5 .9 J4,J IH.6 -47. ~ 2, .o -a .i 
Sowiec t:n1on 41.7 5.8 •8.6 16.l l.2 72.! 49.! 6 .: 67.2 -1.7 a .1 5.9 -9l.2 LO -<] .2 

J•"•" 22 ... ) . I )) .6 lO.O ~.6 4J.6 :.a.a ) • 7 Jl.O ·ZB.9 J. 7 20. l -J5 .: ) .J 8.7 
W.1c C•~n1 16 .l 2 .2 29 .) 8).0 ).I •0.2 J7 .2 

) ·' 20 .7 -1.l 
2 ·' 

28 .9 )7 .6 4.! 27 .6 
CC:l'IH'I ao.o ll.2 tu ... i.a .o 1: .6 l6J.J 31.9 14.0 129 .0 -21.0 ll .i. 1i..:..2 ll.4 2). 7 19 .2 

-:-ocaL 716 .j L00 .. 0 9J6.a JO.I LOO .0 l ,ll>l.J 2:. .. .:. LOO.O a ii .a -za .J 'oo.o ;01 .z -27 .:. 100 .J -\1.2 

Sour:it! CcatnL lklr1au. of St.aci.au.::a, ?z-port Stac1..at,c:1. 

Indonesia imports small quancicies of rubber for ics domescic needs (Table 

V.7). These imporcs consist mainly of synchecic rubber (43 per cent) and 

finished goods (32 per cenc). Rubber imports have been growing recently ac 12 

per cenc per year. Table V.8 presents scaciscics of apparent domestic 

consumption. The sharp fluctuations from year co year clearly reflect stock 

changes. The growth in domestic demand for natural and synchecic rubber 

reflects increasing processing ca~acicy in Indonesia for cyres, inner cubes, 

household goods and office supplies, among ochers. 

Table V.7: Volume of rubber irneorcs by kind, 1978-1982 
( '000 cons) 
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Year 

1978 
19 79 
1980 
1181 
1982 
Average 

Source: 

~I 

Table V.8: Apparent domestic consumecion of rubber, 1978 1982!!_/ 

(000 cons) 

Produce ion Imports Exports Apparent ~~ 

Consumpcion~/ 

885 .o 26.6 861. 5 50.l 
964.0 32.0 861.0 135 .o 169. 5 
989.4 42.9 976.1 56.2 -58.4 
963 .3 4 7. 5 812.7 198.0 252.3 
861.0 40.0 801.4 99.6 -49.7 

107 .8 78 .1. 
Direccorace General of Escaces, Central Bureau of Scaciscics, Expo re 

and Im pore Scaciscics. 
Apparenc consumption = Producdon + Imports - Exporcs. 
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5 .1.2 Future prospects 

1he area under rubber trees has grown in recent years at an average annual 

rate of 1.7 per cent. Together with the replanting programme and improvement 

of yields, the expansion of area under rubber should result in a considerable 

increase in output by 1988 (Table V.9). The Repelita IV target for 1988 is 

1.5 million tons. If the world market expands as projected (1983: 3.6, 1985~ 

5.7 million tons) prospects for Indonesian rubber exports are favourable. 

Assuming continuation of present trend cf imports, domestic absorption will oe 

about 125,000 tons in 1984 and 200,000 tons in 1988. 

Table V.9: Production, exports and consumption of natural rubber, 
projections over 198~-88 

('000 tons) 

Year Production Exports Consumption 

Volume Percentage 
Increase 

1984 1, 107 1,022 85 

1985 1,150 1,057 3.6 93 

1986 1, 226 1,124 6.4 101 

198 7 1,350 1,240 10. 3 109 

1988 1,515 1, 397 12.7 118 

Source: Directorate General of Estates. 

5.2 Processing 

5. 2 .1 Processing Technology 

Primary processing. 1he natura 1 lac: ex obtained by tapping rubber trees 

consists of water (60-66 per cent), rubber hydrocarbons (30-36 per cent) and 

minor constituents. (The composition of the latex is affer.ted marginally by 

type of soil, quality of cone and season of the year.) The rubber is present 

in the form of discrete micro particles. Fresh latex, flowing from the tree, 

is almost neutral but tends to coagulate, as enzymatic and bacterial action 

increases its acidity. For this reason preservatives (expecially ammonia) and 

bactericides are added as soon as possible after tapping. 

The latex is usually stabilised and concentrated before being exported. 

In order to reduce transport costs, and for easier use, most latex is sold as 

.,:itl--,er cer:tr i.tugated or creamed latex. -:11e fGrmer is produced by treating the 
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fresh latex with a stabilising agent (mainly ammonia, 0.3 per cent) a~d chen 

passing it through a centrifuge where 80-85 per cent of solids content remains 

in the concentrate. After centrifugation, the ammonia content is readjusted 

(0.6 per cent) to ensure good storage. To produce creamed latex, the latex, 

after desludging (allowing it to remain in an unstirred condition for several 

days), is treated by adding creaming agents (mainly sodium or ammonium 

salts). It is then allowed to stand again while it separates in two layers. 

After the removal of the skin, the concentrate is again agitated, and a second 

separation takes place. Ammonia is added to the remaining concentrate which 

is th~n ready for shipping. 

Secondary processing. In the traditional technology wh:ch yields slab or 

smoked sheet, the latex is coagulated in long tanks with removable plates 

across the width of the tank. The dilute fresh latex is poured into the tank 

where dilute formic acid is stirred in and the divider plates inserted. After 

about sixteen hours, the slags of coagulum are removed and passed through 

smooth moving rolls. The sheets are then allowed to hang, first for a few 

hours in open air and then for 3-5 days in a drying shed or smoke house where 

the temperature is regulated at 50-60°C. Historically, wood has been the 

fuel for drying rubber, and the smoke was thought to have a positive effect. 

After drying and grading into six different qualities, the smoked sheets are 

laid up into bales, and squeezed into standard size. 

Crumb rubber is a superior method of processing smallholder rubber into a 

product of better and more uniform quality. The latex is first strained 

through a sieve made of perforated plate in order to remove impurities such as 

leaves, bark and dirt, and then diluted with water, so that non-strainable 

materials such as sand and sludge are allowed to settle. The next step is 

chemical coagulation, often with the addition of white colouring matter. The 

rubber is then crumbed in a machine with rotary knives or a pelletiser, then 

washed, dried, sorted by quality (dirt content being the main criterion), and 

packed. 

Crepe rubber is a product of high quality, and requires high quality 

latex. It is processed from latex after refining and determining the dry 

rubber content. Before coagulation, a retarder is added to inhibit 

disc~loration and softening. After coagulation, the substance is passed 

through a creping ~achine which consists of two rollers with longitudinal 
' 

A ~'rearir:g and ~asticating act~0n 1 ~qkes place, e:<pos ~ng ne"';' su~:'·a'ces 
' 
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to washing as water is sprayed over it. Several such machines are used in 

sequence, sometimes with a smooth rolling machine as the last step in order to 

get a more uniform surface. The sheets are dried in a shed for five to seven 

days. The crepe sheets are then sorted in different qualities (white, pale, 

brown, thin brown, etc.) and packed. 

Powdered rubber. This processing technique has not yet been used in 

~ndonesia but it has high potential because of its advantages for further 

processing. It is therefore briefly described here. 

The powdered rubber is a free-flowing granular form of natural rubber with 

particle size ranging from 1 to 12 mm in diameter. Powdered rubber can be 

produced by spray-drying latex or by granulating crumb rubber bales. (The 

uses of powdered rubber produced by spray-drying are limited, mainly to the 

preparation of rubber solutions for adhesives. This process is used in 

Malaysia.)!/ Powdered rubber has the advantages of simpler handling in 

factories and saving of energy and labour in mixing and compounding. The 

powdered rubber and the compoun~ing ingredients can be metered into powder 

mixers and continuously fed to the hoppers of extruders and injection moulding 

machines. Although at present the use of powdered rubber (mostly synthetic) 

is quite small (about 1-2 per cent of total use), there is considerable 

potential for this intermediate product which is ideally suited for automatic 

processing. 

5.2.2 Processing equipment (N.A.) 

5.2.3 The processing industry 

In 1983, there were 151 enterprises engaged in the manufacture of crumb 

rubber in Ind0nesia; of these, 131 were domestic and 20 foreign owned. Total 

rated capacity was estimated at 1,045,000 tons per annum, but actual 

production in 1982 was only 580,000 tons, implying a capacity utilisdtion of 

only 56 per cent. The condition of equipment is not known, so that effective 

spare capacity cannot be determined. The 20 foreign companies have installec 

capacity of 135,000 tons, the dorr.estically owned companies 910,000 tons. 

Their relative share in output is not known. In 1980, the 151 companies 

employed 13,000 people. 

No ~orresponding data are available on the rest of the Indonesian rubber 
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processing industry most of which consists of smallholders and small-scale 

enterprises producing smoked sheet, slab and other traditional products. 

Some information is available on the rubber manufacturing industry (ISIC 

355) which produces intermediate or finished rubber products. According to 

this, there were in 1974-75 in total some 450 establishments, of which 115 

were government owned, 302 domestic private and the remaining 35 ;: . • ore1gn. 

Total value added was Rp. 38.2 thousand million. The total number of 

employees was 46,300, of whom 21,600 were in Java and 24,800 on the other 

islands. The number of establishments rose by 166 during t~:e period 1970-80, 

employment by 31,250. The industry's share tn total manufacturing value added 

rose from 1.3 per cent in 1971 to 4.8 per cent in 1980. 

5.3 Equipment production 

~ost of the simple eauipment, such as tanks, for the t:aditional methods 

of rubber processing into smoked sheet and slab is locally produced by 

-traditional methods. It is uncertain whether they give rise to demand for 

modern manufacturing facilities, or might require techr.ological improvements. 

The main equipment for concentrated (centrifuged) latex production is the 

centrifuge; tanks and packing equipment are also required. The centrifuges 

have usually been imported from Germany. In view of the technological 

compexity of these machines, and the declining demand for the product, 

domestic production is unlikely. 

The main categories of equipment used in the crumb rubber process are 

shredders, washing tanks, conveyors, driers and compactors. Although most of 

this equipment is fairly simple, none of it is at present manufactured in 

Indonesia. ~ost of the equipment for the present plants was originally 

imported from Great Br~tain and is now very outdated. Even tb.e spare parts 

are mostly imported, although some are made locally. If the data on instclled 

capacity and utilisation obtained during field work are correct, greatly 

increased production could in principle be obtained by higher capacity 

utilisation, without adding ~ew capacity. However, if the ~dditiond: 

production of 68,000 tons of natural rubber in 1984 and 37,000 tons in 1985 

(and so on for later years) is going to be derived from new areas distant from 

the existing crumb rubber plants, new capacity will be rPquired. Mere precise 

information is needed to confirm this. 

---~ 
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The Government is reportPd to be planning to install six new crumb rubber 

plants. Manufacture of machinery for only six units will hardly be economic. 

~~ether there will be sufficient replacement demand for outdated machinery 

would need to be determined by a field survey of the 151 existing enterprises. 

The machines required for crepe rubber production are shredders, tanks, 

creping machines, driers and compactors. These require medium-size steel 

castings and considerable machinery, tooling and patterns investment. Here 

again, demand for the limited number of new units to be installed in Indonesia 

is unlikely to warrant domestic manufacture. This is the kind of machinery, 

however, for which the possibility of manufacture for the regional market 

under ASEAN complementation arrangements may be worth investigating. Driers 

involve mere fabrication and can be economically manufactured in small 

quantities. At a later stage, if and when demand expands, domestic 

manufacture of shredders and crepe mills, with later design models, may be 

considered. 

The new t~chnology of powder rubber processing may prove to be so 

important for Indonesia th2t it should be thoroughly analysed in a feasibility 

study. If domestic manufacture of equipment should prove to be feasible and 

economic, cooperation with a foreign technology partner would probably be 

desirable, whether in the form of a joint venture or through a licensing 

agreement. Local content could be gradually stepped up over the first years 

of operation. The investment costs for powder rubber production and 

processing vary according to the final stage of elaboration of the 

iDtermediate product. As an indicator of magnitude, total investment cost may 

be put at US $1,200 per ton of processed rubber powder in the form of strips 

or granulate blended with additives and ready for end product fabrication. 

~e minimum annual capacity is about 5,000 tons which gives an investment of 

rs $6 million per plant. 

5.4 Investment implications (N.A) 

5.5 Recor.:mendations 

Most of the equipment for the processing of natural rubber is relatively 

simple and potentially capable of domestic production. However, low capacity 

utilisation in the present processing establishments and lack of data on 

re~la:ement reGuire~ents ;reclude a~v fir~ recommendations on the economic 
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local equipment 

Two further planning efforts are recommended: First, a general screening 

study to establish exact data on capacity instal:ed and utilised and 

investment requirements for replacement of old machinery as well as new 

capacity for the various kinds of rubber processing. Secondly, a feasibilitv 

study of powdered rubber processing in Indonesia. 

Since five of the ASEAN countries between them account for a very large 

proportion of world rubber products, rubber processing euqipment of various 

kinds should be a prime candidate for intra-ASEAN industrial completion 

arrangements. Production for the wider regional market should certainly 

improve the prospects for economic viability of equipment production industry. 

- .... -
' ' ' 

,--, 

' 
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Chapter VI prccess1ng ec~ip~ent 

6.1 Cane sugar production 

6 .1.1 The present situation 

Althcugh sugar consumption gre~ by almost 50 per cent bet~een 1976 and 

1~81, on by about 8.5 per cent per annum (Table VI.1), per capita sugar 

consumption in Indonesia remains with 14.9 kg/capita among ~he lowest among 

the ASEAN countries. Thailand stands at 13.6, while it has reached 25.2 in 

the Philippines, 36.4 1n Malaysia and 50.4 in Singapore (1980). 

Sugar production grew from 1.3 million tons in 1976 to 1.9 million in 

1981, an average by 8 per cent per annum, however, it could not match the 

increase in consumption. Preliminayr figures for 1983 indicate likewise a 

production of 1.9 million tons. Imports doubled between :976 and 1980 from 

202,0GO to 400,000 tons. Taking variations in stock into consideration, net 

consumption stood at 81 per cent in 1981. The value of s~gar imports rose 

from rs $108 million 1n 1976 to cs $161 million in 1980 and cs $573 million ln 

1981. 

Year 

1976 
1977 
1978 
1979 
1980 
1981 

Table VI.l; Sugar consumption 1n Indonesia, 1976-1981 

('000 ton) 

Consumption Prod•Jc t ion Import Commencing Stock 

1,600.4 1,318.4 202.2 327.3 
1,656.0 1,360.4 222 .8 24 7. 5 
l '8 11). 7 1,497.0 .:..30 .8 174. 7 
1,948,4 1,828.5 294.2 28 5 .8 
2,474.9 1,831.7 399.7 460.l 
2,353.6 1,913.3 7z0.9 216.6 

Latest Stock 

2:.. i. s 
174.7 
285 .8 
.'.i.60. 1 
216.6 
497.2 

Source; Directorate General of Estates; Central Bureau of Statistics, 
Economic Indicators, December 1981. Quoted from; Bank Bumi Daya, 
~arch 1983. 

Note; Consumption = Production + Import + (Commencing Stock - Latest Stock) 
- Exports. 

The increase in domestic production originate mainly on smallholdings 

( Ta 'J l e •: : . 2 'i. 'i. "· il e th e l a r z e p : a n ~ a t i o n s i n c r ea s e d th e i r p:- o d t.: c t ion b y o r. 1 :; 
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abouc 53,000 cons, che smallholders raised cheirs by approximacely 54,000 cons 

from 1976 co 1981 and produced in 1981 chree cimes as much as in 1976. In che 

same cime span chey achieved an increase in yield per ha by 12 per cenc 

againsc a drop of 26 per cenc on che large plancacions (privace plancacions; 

45 per cenc, scace owned plancacions; 24 per cenc). Yee yield per heccare of 

che large plancacions is scill cwice as high as on che smallholdings. The 

area under culcivacion is shown in Table VI.3. 

Table VI.2; Sugar proauccion in Indonesia, 1976-1981 

( '000 cons) 

Year Plancacions 
PNP/PTP Privace Toca 1 

19 76 900 152 1,052 
1977 92.'.. 23 1, 007 
1978 941 71 1, 012 
1979 1,012 81 1,093 
1980 968 114 1,083 
1981 988 116 1,104 

Source; Direccorace General of Escaces. 
Ouoced from: Sank Bumi Daya, ~arch 1983. 

Srna llho ld in gs 

267 
353 
485 
736 
749 
809 

Table VI.3; Excenc of sugar plancacion area, 1976-1981 
(in ha) 

('000 cons) 

Year Plancacions 
PNP/PTP Privace Toca 1 

1976 96 21 117 
1977 100 16 116 
1978 121 24 146 
1979 126 26 152 
1980 130 26 155 
1981 139 29 168 

Source: Direccorace General of Plancacion. 
Quocea from: Bank Bumi Daya, ~arch 1983. 

Srna l lho ld in gs 

92 
118 
102 
192 
207 
244 

Tocal 

1,318 
1,360 
1, 49 7 
1,828 
1, 832 
1, 913 

To cal 

209 
234 
2L..8 
343 
362 
412 

Indonesia also produces brown sugar, ac an escimaced race of 350,000 -

400,000 cons per annum, and an unspecified amounc of sugar from che coconuc 
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dnJ aren palms, mostly en a subsistence basis. It LS not clear whether these 

quantities are included in the official statistics for production and 

consumption in Table VI.l. 

6 .1.2 Future prospects 

Sugar consumption ln Indonesia is expected to grow during Repelita IV at a 

sow.ewhat slower rate than during Repelita III, i.e. at 7.2 per cent per 

annum. The Government hopes to re~lace all sugar imports and regain a net 

export position by 1985; the export quota gra~ted to Indonesia by the 

International Sugar Conference of 1983 is 70,000 tons per annum. To meet 

these output targets, a substantial estate extension programr,e is uncer way, 

coupled with construction of new sugar mills, both on the outer islands. 

Besides extension of area under cane, it is hoped to achieve a steady increase 

in yields, from 4.65 tons of sugar per ha in 1981 to 6.7c tons in 1988, mainly 

through improved cultivation and harvesting methods, better seeds and improved 

juice extraction in the mills. These plans do not include brown sugar 

production most of which remains on a subsistence basis. 

The Repelita IV targets for expansion of area under cultivation and for 

white sugar production are shown in Table VI.4. It is not clear what accounts 

for the differences in production and consumption figures between Tables VI.1 

and VI.4. 

Table VI.4: Projected extension of sugar plantations and sugar 

production during Repelita IV, 1984-1988 

1984 1985 1986 198 7 1988 

Area under sugar cultivation 
(000 ha) 277 .6 332.3 357.3 367.3 377. 3 
(Java) (231.0) (259.2) (259.2) (259.2) (259.2) 
(outside Java) (46.6) (73.1) (98.1) (108. l) (118 . 1) 

Production of sugar 
(000 tons) 1,759 2,156 2,331 2,449 2,550 
(Java) (1,569) ( 1 , 8 14) (1,814) (1'814) (1, 814) 
(outside Java) ( 190) (342) (517) (645) ( 7 36) 

Source: Indonesian Sugar Council Secretariat and Economi Indonesia, No. 71, 
Vol. XIV. 
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6.2 Processinz; sugar mills 

There were, in 1983, 58 sugar factories in Indonesia, including 51 

government-owned and seven privately 01..-ned. The great majority (55) were .::-r1 

Java, only three outside Java (one each in Aceh, Larnpung and South Sulawesi). 

The one in Lampung is a foreign investment enterprise, with a capacity of 

4,000 tons of cane per day (TCD) and an output of 80,000 tons of sugar per 

annum. Since the middle of the past decade, factory rehabilitation has been 

under way, financed by a World Bank loan of VS $50 million to rehabilitate 25 

mills. The first stage of this programme is near completion and the second 

stage is reported two-thirds complete. 

Repelita IV targets envisage an increase in production in 1985 over 1984 

of nearly 400,000 TCD, of about 175,000 in 1986, 120,000 tons in 1987 and 

1988. In other words, some 800,000 tons additional sugar processing capacity 

will need to be established during Repelita IV. Assuming a standard mill 

capacity of 4,000 TCD, corresponding to about 76-80,000 tons of sugar per 

year, this means that twelve new sugar mills will be needed. 

The Government in fact plans to build twelve new mills of which six were 

already under construction in 1983 and one more has been corrnr.issioned. All 

but one of these is on the outer islands, located as follows; four in 

Sulawesi, two in Lampung, three in North Sumatra and one each in South 

Kalimantan, Buru Island and West Java. In August 1933, the Investment 

Coordinating Board announced three projects open for private investment with 

proposed locations in Kolaka (South Sulawesi), Wolawa (Southeast Sulawesi) and 

Merauke (Irian Jaya). The capacity of these mills may diverge from the 

standard 4,000 TCD on which the calculated number of required mills was based, 

but they are more likely to be larger than smaller. Together with 

rehabilitation currently under way, these extensions of capacity should 

suffice to ~eet future demand and leave a margin for reserve stock increases. 

From 1988 onwards, an average of two sugar mills every three years ~ill 

have to be commissioned to meet projected demand. Besides constructing 

large-scale sugar mills, the Government is reported to have been considering 

200 small-scale sugar plants ("mini-mills") outside Java. These would have a 

milling capacity of 200 TCD each. 
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E.3 

'!'he seven sugar factories put up for tender in Repelita III were 

collT.lissicned on the condition that (a) the international equipment supplier 

cooperate with a oomestic engineering and equipment manufacturing company and 

(b) that a local content of approximately sixty per cent be achieved. These 

conditions have heen fulfilled. 

Six companies (three state-owned and three private) are engaged in 

engineering planning of sugar mills and are producing various kinds of 

equipment. In the past year or two, they have also begun manufac:ure, pa•~ly 

under licensing agreements, of more complex machinery, such as centrifuges. 

One company, with a licensing agreement with a German manufacturer, has 

already produced forty centrifuges with a local content of about sixty per 

cent. Another centrifuge producer has a license agreement with an American 

company. ror the next sugar mills to be corr:rnissioned, the main contractor is 

to be an Indonesian co~pany supported by an internationally known 

sub-contractor. During th~ next phase of sugar mill construction, a local 

content, according to estimates by international suppliers, of 70 per cent 

shoul~ be attainable. 

With a view to the "mini-mill" prograr.:rne, one Indonesian company with a 

foreign partner has built three small open pan sugar pilot plants. The 

results, ho~ever, are said to be unsatisfactory. 

A wide range of spare parts is also produced domestically, partly by the 

often well ecuipped repair shops of the sugar mills themselves. 

6.4 Investment imolications 

By 1988, five additional sugar factories have to be installed, i.e. one 

mill per year. At an average price of US $40 million for equipment per plant, 

this represents an investment volume of US $200 million. If seventy per cert 

can be produced locally, investment of US $140 million, or US $28 annually 

will be needed. The capacity for local production of the bulk pf this portion 

of the equipment already exists, but for special components an amount 

estimated at twenty per cent of total investment (i.e. es $30 million or cs $6 

~illicn a ~ear) will also have to be invested in the equip~ert producing 
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BesiCes this new investment, there will be a 

requirement for rehabilitation and replacement, estimated ar CS $1.5 million 

for each 100,000 tons per annum of sugar production capaci.J installed. This 

gives an average figure of US $35 million per year for Repelita IV. The same 

amount will have to be budgeted for spare parts. Here again, it is assumed 

that 70 per cent, or about US $25 million per annum, can be rr.anufactured 

locally. 

Thus, one reaches the following totals for technically possible local 

production of sugar mill machinery and equipment during Repelita IV: 

US $ million per vear . 
investment in new ~apac1ty 28 

replacement of outdated equipment 25 

spare parts 25 

TOTAL 78 

The requisite ?reductive capacity in the main already exists. But it is 

estimated that CS $10 million a year will be required for new capacity to 

produce special components (US $6 million) and for replacements (US $4 

million). This gives a total in~estment requirement of US $50 million for the 

five year period. 

6.5 Recommendations 

The procedure for increasing local content which has been adopted for 

equipment production in the sugar industry may serve as an example for other 

sectors. It is applicable to sectors where turnkey operations are common 

because technical requirements demand the establishment of whole plants as 

integrated units. Especially the procedure of switching the local engineering 

company from the role of an affiliate to that of main contractor with a 

foreign affiliate may well be appropriate for a number of sectors. 

The next phases of sugar equipment manufacture are likely to include 

efforts to raise local content, especially for sub-contracted components, such 

as pumps, rr.otors and speed reduction gears, and for the more sophisticated 

equipment through knowhow agreements with foreign partners. 
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Chapter VII Processing equ1pmenc for escace crops; 

cocoa, coffee, and tea 

7.1 Estate crop production; 

7.1.1 The present situation 

Cocoa. Indonesia has not hitherto been a significant producer of cocoa. 

Production increased from 5,500 tons in 1978 to 15,000 tons in 1981, but even 

the latter figure represented less than one per cent of world production. 

Cocc1 is produced mainly in East and Central Java, North Sumatra, South 

Sulawesi and Maluku. Government estates still account for most of the output, 

but private estates have made an increasing contribution to a threefold 

increase in output during 1978-81, promoted by a programme of rejuvenation and 

extension of estates, as well as improved pest and disease control, use of 

fertiliser and cultivation (Table VII.l). Since cocoa trees take seven years 

to bear fruit, output can be expected to grow substantially during the 1980s 

in response to extensive recent planting. 

Year 

1978 
1979 
1980 
1981.~/ 
1982.~/ 

Table VII.l; Cocoa production by type of estates, 1978-1982 
( '000 tons) 

Government Estates 

4. 3 
7.4 
8.4 

10.4 
12.2 

Private Estates 

0.2 
0.7 
0.8 
1.3 
1. 3 

Smallholdings 

1.0 
1.0 
1. 1 
1. 5 
1. 5 

Source; Directorate General for Estates. 
a/ Provisional figures. 

Total 

5. 5 
9.2 

10.3 
13 .1 
15 .o 

Indonesia's exports of cocoa, mainly to Singapore, increased substantially 

in volume in recent years (Table VII.2), but a fall 1n world market prices by 

one-third during 1978-81 largely offset this gain. More than 90 per cent of 

exports consists of beans, powder and paste (Table VII.3). Quality 

requi;~ments are fixed according to International Cocoa Standards. Indonesia 

also imports cocoa, mainly in the form of beans, presumably to make possible 

appropriate cuality blending (Table VII.4). 
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Table VTT.2: Cocoa exoorts bv value and volume 1978-1982 

1978 1979 1980 1981 

Volume (000 cons) 6.22 8.63 14. 97 17.Sl 
Per cent increase co previous year 38.7 73. 5 17.0 
Value (000 cs $) 14. 65 22.14 29.76 31.10 
Per cent increase co previous year 51. 1 34.4 4. 5 

Source: Cencral Bureau of Scaciscics, Export Statistics, 1979-82. 
a/ L'p to June. 

Beans 
Powder 
Pa see 
Butcer 
Others 
Tocal 

Table VII.3: Cocoa exports by type of cocoa, 1978-1982 
( '000 cons) 

1978 19 79 1980 1981 
Vol. Share~~ Vol. Share;, Vol. Share% Vol. Share% 

~ .., 
L •.:. 36.1 3.6 42.2 4.7 31. 3 6.8 38.8 
2.0 32.3 2.4 27.5 9.4 62.7 2.3 13 .o 
1.0 16.4 2.0 23.2 40.0 0.3 5.8 33 .o 
0.9 14.0 0.6 6.8 0.9 5.7 1. 9 10.9 
0. 1 1. 2 2 5 .0 0.3 0.8 4.5 
6.2 100.0 " , c. ': l .'~ c. =· ~ 5 • Q :-:c. 0 17. 5 100.0 

198 2.~.7 

10.49 

16.50 

1982.~.7 
Vo 1. Share% 

4 .1 39.5 
1. 5 13.8 
3.6 34.2 
1.0 9.2 
0.4 3.2 

10.5 lO'G.'"O 

Source: Central Bureau of Scaciscics, C::-:;:ior cs Scaciscics 1979-1982. 
a/ Up co June. 

Table VII.4: Domescic consum12cion of cocoa, 1978-1981 
(000 cons) 

Apparent: Annual 
Year Produccion Imporc:s Exporc:s Consumpc: ion~/ Growth 

Race 
1978 5. 5 2.1 6.2 1. 5 
1979 9.2 2.9 8.6 3.4 132. 3 
1980 10. 3 8.3 15.0 3.6 6.6 
1981 13. 1 9.2 17.5 4.8 33.9 

Source: Direcc:orace General of Escac:es and Cenc:ral Bureau of Sc:aciscics. 
a/ Apparent: consumpcion = produccion + iraports - exporcs. 

·-. -
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coffee. Indonesia occupies fourth place (after Brazil, Cclombia and the 

Ivory Coast) among the world's 47 coffee producing countries. Indonesia ranks 

second (after the Ivory Coast) as a producer of robusta and accounts for 

nearly 15 per cent of world robusta production. Hore than 85 per cent of 

Indonesia's coffee is robusta, less than 15 per cent arabica. As Table VII.5 

shows, coffee is mainly a smallholder crop. 

Sma llho ld ings 
Estates 

Total 

Table VII.5: Coffee Production, 1975-1981 
('000 tons) 

1975 

1.'.;.4 
16 

160 

1976 

178 
16 

194 

1977 

181 
16 

197 

1978 

206 
17 

223 

1979 

209 
19 

228 

1980 

213 
21 

234 

1981 

276 
23 

299 

Source: EIU Quarterly Economic Review of Indonesia, Annual Supplement, 1983. 

Most of Indonesia's coffee is exported. Coffee is Indonesia's third 

largest non-oil export commodity, aft~r timber and rubber. The destruction of 

much of Brazil's coffee crop by frost in 1975, and shortfalls in supply from 

Africa, caused a steep rise in world coffee prices which greatly benefited 

Indonesia and stimulated coffee production. Exports reached CS $614.3 million 

in 1979 and CS $656 million in 1980 (Table VII.6). Prices then declined, and 

Indonesia's coffee exports fell by nearly 50 per cent in 1981 to US $345.9 

million. Oversupply on world markets, aggravated by worldwide economic 

recession, was responsible. Indonesia's availability of coffee normally 

exceeds its annual fixed quota. The non-quota coffee is mainly exported to 

Arabian countries. 

Table VII. 6: Coffee exports, 1975-1981 

19 75 1976 1977 19 78 19 79 1980 1981 

Volume 
(I 000 tons) 128 136 160 215 220 238 210 

Value 
(USS million) 100 238 599 491 614 656 345 

Source: Economic Review, Bank Negara Indonesia. 
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Tea. Most of Indone~ia's tea is gro~T. at a teight of 1,035-1,550 m., in 

rather acid soils which are optimal for plant nutrition. Estates whose output 

is mostly processed to black tea for export have increasingly replaced 

smallholders and now account for around four-fifths of total production; the 

share of smallholders who produce mainly green tea for domestic consumption 

has fallen in one-fifth (Table VII.7). Most of the estates are state 

enterprises of about 1,000-1,500 ha producing 1,000-1,500 tons per year each. 

Table VII.7: Growth of Indonesian tea oroduction, 1974-1981 
(000 tons) 

Plantation Smallholdings 

1974 51 14 

1975 56 14 

1976 60 13 

1977 62 14 

1978 7 !+ 17 
1 979 108 17 

1980 84 18 

1981 85 22 

Total 

65 
70 
73 
76 
91 

125 
112 
lG 7 

Indonesian Financial Statistics, Bank Indonesia, February 1979. 
Sourc.:e: 

The average yield of tea per 1,000 ha for estates and smallholders 

combined was about 720 metric tons in 1977, as compared with 1,540 tons/1,000 

ha in India and 880 tons/l,000 ha in Sri Lanka in the same year. 

Indonesia ranks fourth among tea exporting countries (1978), but tea 

contributes less than 3 per cent of non-oil export earnings, and a 

significantly higher proportion of tea than of coffee (29 per cent as compared 

with about 15 per cent) is :or domestic consumption. Tea exports benefited 

from the world coffee shortage in the mid-1970s, but prices fell somewhat in 

the following years. In 1982, earnings rose again (Table VlI.8). 
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Table VII.8: Growth of Indonesian tea exports, 1974-1978 

Year Volume Value 
(I 000 ton) (US $million) 

1974 55.7 43.6 
1975 45.9 5 3. 1 
1976 47.5 56.0 
1977 51. 3 120.9 
1978 56.1 94.6 
1979 68.0 92 .o 
1980 n.a. n.a. 
1981 n.a. n.a. 
1982 73.5 116 .0 

Source: Weekly Report, Bank Indonesia, No. 1040, ~pril 1979; Eco~omic 
Indicators, January 1970, Central Bureau of Statistics. 

7.1.2 Future prospects 

Cocoa. During Repelita IV many of the new cocoa plantations will start 

bearing. Repelita IV target figures for cocoa production indicate a very high 

rate of growth, about 10,000 tons a year after the first year (1984). This 

would raise output nearly fourfold by 1988. Up to 94 per cent of cutput is 

planned for export (Table VII.9) which implies that a substantial volume of 

cocoa will continue to be imported. 

Table VII.9: Projections of cocoa productiun and exports, 1~8~-1988 
(000 tons) 

1984 1985 1986 1987 1988 

Production 
Export 
Share for domestic consuw.ption.~/ 

15. 7 
12.6 
3. 1 

Source: Directorate General of Estates. 

a/ Excluding imports. 

24.9 
21.8 

3. 1 

35.5 
32.3 

3.2 

45.4 
42.l 
J.J 

Coffee. R?pelita IV projections for coffee production and export are 

given in Table VII.10. The target increase in coffee production is 10,000 

tons a year over the four years 1984-88, giving a total increase of around 

40,000 during Repelira IV. Broadly constant proportions are expected to be 
' 

->xported r~s per cent) and consuried at home (25 per cent). 

56.3 
53.0 
J. 3 
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Table VII.10: Projection of Coffee Production and Exports, 1984-1988 
( IJOO tons) 

Production 
Export 
Domestic consumption 

1984 

309 
232 

77 

Source: Directorate General of Estates. 

1985 

318 
239 

79 

1986 

328 
247 

81 

198 7 

338 
256 

82 

1988 

348 
264 

84 

Tea. About 2,300 ha of new estates and 15,000 ha rehabilitation are 

planned for Repelita IV. The projected production of tea over the period 

1984-88 is shown in Table VII.11. The projected growth rate is the lowest of 

the three crops considered her~ and amounts to 17,000 tons dcring Repeli:a IV. 

Table VII.11: Projected Production and Exports of Tea, 1984-1988 

('000 tons) 

Production 
Export 

1984 

116 
77 

1985 

119 
79 

1986 

122 
82 

Source: Directorate General of Estates. 

7.2 Processing 

198 7 

126 
85 

1988 

130 
88 

Cocoa. Cocoa bean processing begins with fermentation. ~he wet b~a~s are 

fermented in wooden vats to remove the pulp. The process is carried out in a 

series of fermentation troughs or vats for period of 12, 24, 25, 20 and 5 

hours in succession. The beans are then conveyed by a screw conveyoc through 

a small open channel to a washing pool. The washed beans are first sun dried 

for six to nine hours and then dried in t~ay driers for a period of 18 hours 

in all, at different temperatures. Four tons of wet beans give 1.25 tons of 

dry beans ready for export. 
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A typical processing unit handles about 350 ha of plantation, produces 

about 500 tons of dry beans ready for export and employs about 60 persons. 

The processing of cocoa beans requires the following equipment~ 

1. Flight conveyers, for en masse transportation of the fermented 

wet beans. 

2. Tray driers, with oil-fired heater and fan unit, for drying the 

wet beans, or rotary driers, with similar heating and air 

blowing equipment. 

3. Cocoa bean grader. 

A typical unit producing about 500 tons of dry beans a year requires 1 

conveyor, 4 tray driers and 2 graders. The total cost of the equipment per 

unit in about Rp. 200 million at current prices. 

For chocolate and chocolate beverage production, the dry beans are further 

processed. The beans are ground, the ground powder is prepared into a meal, 

pressed in special processes to produce cocoa butter and cocoa cake, mostly 

for exports. There is a small volume of domestic manufacture of chocolate for 

which the equip~ent required consists of rather complex and specialised 

grinders, mixers and presses. 

Coffee. Coffee processing involves curing, grading, roasting, blending, 

grinding and packaging. 

Curing: (removing the outer part of the fruit to leave the coffee bean) 

is done is one of two processes. 

Under the wet method, the freshly picked cherries are fed into a tank for 

initial washing, in order to remove stones and other foreign materials. The 

washed cherries are then fed into a depulping machine to remove the outer skin 

and most of the pulp, thus freeing the beans. The beans are then poured into 

a fermentation tank, usually filled with water, in order to remove the 

remaining pulp. T.-.is process takes from twelve hours to several days. The 

beans are then dri~d in mechanical dryers. Parchment is broken by rollers and 

removed. 
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~nder the dry method, which is used in countries where water is scarce 

during the harvesting season and in most of Brazil, the ripe cherries are 

spread on open drying ground, and turned frequently in order to allow the sun 

and the wind to dry all portions thoroughly. The dry cherries are then 

transferred to hulling machines for the removal of the husk, parchment and 

silver skin. 

Grading: The green beans are then machine graded into large, medium and 

smaLl sizes by the use of sieves, oscillating tables or conveyors, removing 

also da~aged beans and foreign matter. The criteria used in grading include 

imperfections, foreign matter content, colour and roasting characteristics, 

and, most important, cup quality cf the beverage. 

Roasting: This develops the desired flavour which is absent in green 

coffee. The obvious modifications are changes in colour (from green to 

brcwn), and a large increase in volume (50-100 per cent). However, the 

physical and chemical changes that take place during roasting are complex and 

not completely established. 

Blending: After cleaning, green coffee of different varieties or sources 

are blended, either before er after ro~sting. Beans are then again sieved, by 

air lifting, from remaining foreign matter and conveyed to grinders. 

Grinding: The beans are first passed through bean cracking rolls, then 

fed between two more rolls, one of which is cut or scored longitudinally, 

whereas the other is cut or scored circumferentially. These paired rolls, 

operating at different speeds, cut rather than crush the bean particles. A 

second pair of rolls, scored more finely and running at higher speed, achieves 

a finer grind. 

Packaging: An important part of the coffee sold directly to consumers is 

packed in vacuum cans, although smaller amounts are packed in flexible bags, 

paper cartons, glass jars, or laminated flexible film and foil packages. For 

vacuum cans, the ground coffee is conveyed to weighing-and-filling machines. 

The can is filled with ground coffee by tapping or vibrating, and passes 

through the vacuum chamber to remove the air. Sometimes, the can is filled 

with gas such as nitrogen or carbon dioxide. Staling (loss of fresh character 

when exposed to air) is caused by the volatilisation of the more volatile 
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constituents together with chemical reactions such as oxidation. It cannot be 

inhibited by antioxidants, but can be slowed at lower storage temperature or 

by vacuum packing. 

Eauioment used; The following equipment ts required for process1ng coffee 

beans (wet method); 

1. De-pulper, for separating pulp and beans. 

2. De-pulper cum washer, for separating beans and washing. 

3. Pump with motor, for pumping wet parchment coffee or wet 

coffee cherries. 

4. Rotary driers, for drying wet parchment. 

5. Hullers, for treating dry parchment coffee, or dry cherries. 

6. Catador, for separating husk peels and dust. 

7. Vibrating grader, for bean size classification. 

For a processing unit with 10,000 tons per annum capacity, the equipment 

:-ec1:i:-_,.'.' ~5 ~·'.:l~r ,:'.e:> 1:lpers, four depulpers cum washers, one pump, four rotary 

<:'.rier-s, :'.,·J r.ulle:-s, two catadors and two graders. The total cost per 

processing unit is about US $500,000. 

The equipment for roasting includes coffee roasters and sieves, for 

grinding bean cracking mills for coarse grinding and grinding mills for fine 

grinding. For instant coffee, the same equipment as above is used for 

blending, roasting and grinding; other equipment includes coffee extractors, 

clarifiers, spray driers and screens. 

Tea. Processing of tea involves withering, rolling, fermentation, drying 

and grading. 

Withering. The freshly plucked shoots are dehydrated by passing air 

through loosely packed fresh leaves. This process lasts up to twenty hours. 

besides reduction of moisture which renders the leaves malleable, some 

chemical processes occur. 

Rolling. The purpose of this stage is to subject the withered leaf to a 

wringing action in a rolling machine. 

------
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Fermenatation. This word is still retained by the tea industry to 

describe the operation of enzymatic oxydation and condensation of the 

flavanols. During this process, the colour changes from green througr olive 

green to light brown. At optimal point, the fermentation is stopped by heat, 

exposing leaves to hot air (85-95°C) in a drier. 

Drving. In th:s operation, the leaf is carried through the drier on a 

series of metal tray:, ~oving slowly. The leaves fall from cne level to the 

other, until completely dried tea falls off the last tray and exits after 

about 15-30 minutes. 

Grading. Using sifting machines the dried leaf is sorted mechanically or 

by air flotation into various broken and powder grades and packed with a 

moisture content of aro~~d three per cent. Other qualities of tea, green tea 

(enzymatic oxydation being inhibited by steam shock) or instant tea may be 

found on the market. 

The dry tea leaves can be separated from coarse to very fine. The types 

of dry tea are sorted into three groups, that is tea leaf, crushed tea and 

powdered tea. These three large groups can be further divided into several 

types. 

The ecuiprnent used for processing tea is; 

1. Withering troughs with blowers 

2. Rolling machines, rotary rollbreakers, rotorvane machines 

3. Sorting machines, stalk extryctors. 

u. Driers, multistage 

5. Graders, rotary tea sifters 

6. Vibratory tea packers 

7. Heat exchangers 

8. Suction winnowers and dust collectors. 

7.3 Equipment production 

The equipment for cocoa bean proLessing is relatively sirr.ple and is 

produced locally. 
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Some of the equipment for coffee processing is also locally manufactured 

or assembled. But in general, the equipment at present used in the coffee 

bean processing units at the estates is of very old design and inefficient in 

operation (particularly the driers), leading to enormous consumption of fuel. 

The cost of drying equipment at present accounts for 65 per cent of total 

costs of processing equipment. Quality standards in respect of moisture 

content are stringent for exports, since export coffee has sometimes to be 

stored fer considerable periods. Export prices depend on quality. A "defect 

system" for grading Indonesian coffee for ex1-1crt has been introduced. Quality 

variations have caused price differentials involving losses estimated at some 

VS $40 million a year to Indonesia in the recent past. 

In earlier years, most of the equipment for coffee processing was 

imported. At present, about 80-85 per cent of the machinery are reported to 

be made locally. But this is difficult to confirm. Much of it may consist 

primarily of assemly. 

The production of tea processing equipment is carried en ::.r. 3e·:e:-a~ 

general workshops, in Bandung and elsewhere. In 1980, 27 units valLed at ~?· 

142.6 million were produced. 

7.4 Investment implications 

There are some similarities among the processing equipment for the three 

estate crops considered here, especially between cocoa and coffee. The rotary 

driers for coffee and cocoa are very similar in construction, and cocoa 

graders are simiiar to coffee bean graders. The demand for the cocoa 

processing equipment, added to that for coffee, tea and other similar 

equipment, could bring demand up to levels economic for domestic manufacture. 

To process an additional 40,000 tons of ~beans requires about 80 

units of 500 tons capacity each, over the period 1985-88, at the rate of about 

20 units per year. This would result in an annual demand for equipment as 

follows~ 

20 flight conveyors 

80 tray driers with heater and blowers 

40 cocoa graders. 
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Summarising, the investment volume for the processing of the three crops 

is as follows; 

cocoa; us $16 million for 1985-1988 or us $4 mill ion annually 

coffee; us $ 4 mi 11 ion for 1985-1988 or uS $1 mi 11 ion annt!ally 

tea; us $ 8 mi 11 ion for 1985-1988 or us $2 mi 11 ion annually 

Total; us $28 mi 11 ion for 1985-1988 or us $7 million annually. 

All this equipment can "technically" be produced in Indonesia with a local 

content of about 80 per cent. The remaining 20 per cent consists of special 

components (bearings, electric motors, etc) which will have to be imported. 

The resulting production would be US $5.6 million per annum in value. The 

employment generated would be about 250 new jobs. Some of the capacity to 

produce this equipment is already installed in Indonesia. It is estimated 

that additional investment of about US $3 million will be needed to improve 

and enlarge equipment production capacity. 

7.5 Recorr:mendations 

The technical capacity for domestic production cf much processing 

equipment for cocoa, coffee and tea already exists in Indonesia. However, 

little is known about the capacity of the existing relatively small-scale 

equipment producing industry to produce economically and efficiently. It is 

therefore recomr:iended that this sub-sector be further investigated to 

determine the scrong and weak points of the existing industry. This should 

lead to recommendations concerning the strengthening of existing enterprises 

and the establishment of new plants, including requisite information about the 

additional investment, technology and manpower requirements. 
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Precessing 

8.1 Timber production 

Xore than sixty per cent of Indonesia's land area is covered by tropical 

forest. T~e country's forestry potential is among the greatest in Asia but 

will in future need to expand its forest conservation and reafforestation 

activities to hold this position. 

Tiie total forest area of 122 million ha is officially classified as 

fol lows: 

according to exploitability 

exploitable: 

potentially 

exploitable: 

others: 

according to legal status 

reserved: 

protected: 

unclassified: 

45 million ha 

l.8 :nillion ha 

29 million ha 

47 million ha 

48 million ha 

28 million ha 

(37 per cent) 

(39 per cent) 

(24 per cent) 

(38 per- cent) 

(39 per cent) 

(23 per cent) 

Such data on exploitable forest reserves, however, have to be treated with 

caution. I~ many countries there has in ~he past been serious overestimation 

which has led to excessive depletion. ~e reserves are in remote and 

inaccessible areas (e.g. Irian Jaya) and cannot be regarded as economically 

"exploitable" because of high transport costs. Exploitation of sorr.e forests 

in undesirable for environmental reasons, such as soil erosion (e.g. on steep 

slopes) or disappearance of the tree species. 

At present, forest exploitation in Indonesia is concentrated in Kalimantan 

which accounts for more than 50 per cent of logging activity. Of the 

approximately 4,000 species of trees, 127 are commercially useful. The main 

species cut for export are Meranti (53 per cent), Ramin (15 per cent), Kapur 

(8 per ceLJt), Agathis (3 per cent) and Pulai (2 per cent). Teak has a share 

of only 0.2 per cent. 
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During the 1960s and 1970s, forest exploitation in Indonesia expanded very 

rapidly, largely for export of legs to Japan, the Province of Taiwan, the 

Republic of Korea and elsewhere for plywood and other processing. In 1978, 

the Government of Indonesia decided to enforce increased domestic precessing 

by, in effect, drastically and progressively restricting e~port of logs, with 

a view to bannin~ it completely from 1985, and promoting domestic plywood 

production. 

At present, under contracts with the Indonesian Government, timber 

concessionaires are obliged from the seventh year of operation onward to 

process locally 40 per cent of the Annual Allowable Cut (AAC) and export it in 

processed form. The result has been an investment boom in saw mills, veneer 

and plywood manufacturing. In some cases, produc~ion plants in the Republic 

of Korea, Japan and the Province of Taiwan which formerly depended on 

Indonesian logs as inputs, threatened with shutdown, have relocated in 

Indonesia. These policy changes have brought dramatic change in the vcl~me 

and compo5ition of Indonesian timber production and exports. 

Table VIII.I. shows production of logs and sawn timber over the period 

1976-81. After rising by 22 per cent in the first three years, log production 

dropped sharply by 37 per cent between 1979 and 1981. Table VIII.2 shows that 

the decline in log production largely echoed the decline in exports, c~iefly 

of logs, although the world recession contributed to the fall in export 

earnings, in terms of both volume and price. There was a further decline in 

1982. 

1976 
1977 
1973 
1979 
1980 
1981 

Year 

Table VIII.l: Timber production 1976-1981 

logs (m3) 
(000 m3) 

20,803 
22,335 
24,743 
25,314 
25,190 
15,954 

Sawn timber (m3) 
(OOOm3) 

635 
60 5 

1'513 
1'63 7 
1,794 
2,658 

Source: Forestrv l~ Indonesia, 1983. 
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Table VIII.2: Exports of timber 1976-1981 

Sawn timber To ta 1 

1,000 mJ 
Logs 
Mill. us$ 1,000 mJ Mill. USS 1,000 mJ ~'.ill.L'S$ 

Year 

1a76 17,877 729. 28 644 52.47 18,521 781.75 

1977 19,212 900.97 594 50.30 19, 806 961.27 

1978 19,443 909.31 757 85.76 20,200 995.07 

1979 18,205 1,551.33 1, 284 245.33 19,489 1,796.66 

1980 14 ,L-16 1, 56.8 .86 1,225 256.81 15,541 1,805.54 

198~ 6,201 5-;"9.29 1, 171 188.64 7 ,372 767.93 

Source: Fores trv in Indonesia, 1983 

8.2 Processing 

The generally accepted technology in relation to the timber using 

industries distinguishes between "primary" processing which uses the log as 

the raw material (and thus includes not only saw milling, but also veneer, 

plywood and fibre board production) and "secondary" processing which uses an 

intermediate product, such as sawn timber or ply-wood, as raw material for the 

manufacture of wood products (building timber, furniture, wood carvings, etc.) 

and employs wood working machinery. 

Processing Ecuioment 

There is no need for a detailed description of the various kinds of 

equipment used in saw milling and wood working with their relatively 

straightforward technology. Plywood production, however, requires a very wide 

range of partly quite sophisticated machinery. 

Saw milling equipment consists mainly of various types of (band) saws, the 

log intake, the distribution system which transports sawn logs for further 

sawing and the final transport and sorting system. 

1/ For a detailed description of the wood processing equipment, see UNIDO 
"Technical Criteria for ere Selecticn of \..'ood 1-.'orking !-!achines" 
L'~IDO/ID/247. 

----~ .-
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Wood working equipment may be divided into equipment for machining and for 

assembly. In most cases, the minimum capacity for economic equipment 

production ls relatively small (i.e. 100-200 wood ~orking machines a year) if 

labour-intensive machining processes are employed. 

The Processing Industry 

The Present Situation 

Saw milling. Following the Government decision to increase the value 

added of exports by coupling log export permits to the installation of wood 

processing units, local production of sawn timber, veneer and plywood 

increased considerably frcm 1979 on. Nominal capacity for sawn timber ls 

about 8.1 million m
3 

and of plywood 3.5 million m
3

; working c2pacity ls 

approximately 20 per cent less. Some of the saw mills in Kalimantan reach 

only 50 per cent use of their nominal capacity owing to outdated equipment 

(even though only recently install2d). The enterprises also tend to report 

high installed capacities since this favourably influences their log export 

ouota. Total capacity is divided among 175 enterprises with concessions and 

in operation, with an average daily capacity of 150 ~3 (Table VIII.3). 

Table VIII.3: Saw mills - number, capacity, production and export 

(in million m3 ) 

1979 1980 1981 1982 1983 
Number Capacity Capacity Number Capacity Capacity Number Capacity 

License 
request 44 100 2.8 
T:nder con-
struction 15 27 0.8 
In opera-
tion 145 202 6.3 175 8. 1 

Production of sawn 
timber L.. 0 7.3 8.4 
Export 1. 2 1.3 1.4 

Source: BKPM (quoted by FGT: Kronberg Unternehmensberatung). 
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Besides these establishments, there is a large number ot hand saw mills with a 

daily output of 0.5 m3 which are not registered, and a number of partly 

registered small enterprises with band saws and daily capacity of 10-30m
3

. 

The majcrity of the new saw mills are installed in Kalimantan, follcwed by 

Sumatra and Sulawesi. Maluku and Irian Jaya are still of little importance. 

At present, the investment cost in Indonesia of a 3-line saw mill is in 
3 

the range of USS 2 million for a capacity of 70,000 m per annum, that ~s 

US$28.6 per m3 • This figure is relatively low and indicates that the 

operati8nal quality of the machinery is low, with adverse effects on the 

auality of the sawn timber. There is now a trend towards improved end product 

quality in the Indonesian saw mill industry, since good quality finds buyers 

even in a fairly stagnant export mark~t. 

Plvwood production. According to BKPM statistics, there were in 1983 

investment applications for 105 plywood factories with a total capacity of 3.6 

3 million m • In cperation were 67 factories with a licensed capacity of 3.5 

million ~ 3 and a production of 3.1 million m
3 

(Table VIII.4). Capacity 

utilisation, according to to the data in Table VIII.4, is running at 89 per 

cent; 81 per cent of production was exported. According to BPS statistics, 

there were in 1981 31 plywood factories in operation, employing 26,212 persons 

and having a gross value of output of Rp. 290 billion and value added of Rp. 

130 million. According to the Directorate-General of Forestry, licences 

granted (ii:cluding plants in operation) totalled 119 in May 1983. Of these, 

68 were located in Kalimantan, 30 in Sumatra, 11 in Maluku, 5 in Java, 4 in 

Sulawesi and 1 in Irian Java. 

Table VIII.4: Pl ood factories - number ca acitv oroduction and ex art 
(in million m ) 

1979 1981 

Number Capacity Number Capacity 

License 
recuest 32 1. 3 118 5.0 

Under 
construction 6 0.3 20 0.9 

fo 
operation 21 0.8 34 1.6 

Production 0.6 1. 1 

Export 0.1 0.8 

Source: BK?M (cuoted by fGC Kronberg Cnterneh~ensberatung). 

1983 
Number Capacity 

10 5 3. 6 

67 3.5 

3. 1 
2.5 
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The investment costs in machinery and equipment of pl~ood factories range 
3 

from US $80 to US $480 per m , according to an analysis of 15 enterprises in 

Indonesia. The enormous range of these figures, by a factor cf 6, precludes 

any firm conclusions. Internationally, one counts at present with investment 

costs of US $200m3 for a 3-line plant producing high quality plywood. 

Statistical data on wood products manufacture in Indonesia are very 

incomplete, with wide variations in data from different sources. The fi 6 ures 

in Table VIII.5 are based upon Part II of this study. 

Table VIII.5: Industrial establishments in wood products 
(except wooden furniture) and wooden furniture 

No. of establishments 

Employees (thousand) 

Value added (billion Rp.) 

Gross output (billion Rp.) 

Year 

1970 
1980 
1970 
1980 
1970 
1980 
1970 
1980 

Source: Part II Annex Tables 11 and 12. 

Wood products 
(except furniture) 

107 
483 

7.0 
58.9 
1.9 

149.1 
2.3 

37. 7 

V.:ooden 
Furniture 

4J 
137 

1. 7 
5.7 
0.4 
4. 26 
0.4 
8.8 

Furniture and wood working is predominantly a small-scale industry, with 

an estimated 4,000 establishments. At most 10 per cent of the industry is 

mechanised, and at most 20 firms (a majority in the Pulo Gadung Industrial 

Estate, Jakarta) are engaged in serial production of furniture, joinery and 

wood work items. The other plants are concentrated in the urban centres in 

Java and Sumatra. Except for a very few firms in Java, product quality is 

still low and would hardly be acceptable in the international rr.arket. The 

industry sector is represented by the Indonesian ~oodworks Manufactures 

Associatio~, with head office in Jakarta. 

The importance of the small industry sector can also be gauged by the 

remarkable increase in sales of small (workshop type) wood working machinery 

of up to es$ 5,000 sales value in recent years. According to information 

supplied by importers, imports of these machines rose from 250-400 pieces in 

1975 to more than 10,000 pieces in 1982/83, before the rupiah devaluation of 

-------·-



- 68 -

March 1983 (Table VIII.6). Most of the imports have been from Japan and 

Germany. 

Table VIII.6: Market data on woodworking machinery 

Product 

Bandsaws (0 800m) 
Eeavy duty circular 
table saws 
(up to 150 rr~ cutting 
depth) 
Planing machines (work
ing width 510 rr.m) 
Milling rr.achines 

Order of sales price 
in Indonesia 

us$ 
2,000-3,000 

1,500-2,000 

3,000-10,000 
4,000-6,000 

Source: FGU Kronberg Cnternehmensberatung. 

Estimated annual sales 
(1982/83) 

(pieces per year) 
5,000 

5,000 

2,000-3,000 
2,000 

There is one particle board plant with 30 TPD capacity and one fibre board 

plant with a capacity o 3,000 m3 per annum running in 1981 at 33 per cent 
3 

capacity and producing 1,000 m • 

Future prospects 

Table VIII.7 presents output and export demand projection for logs, 

sawnwood and plywood for the period 1982-1990. The projections of sawnwood 

and plywood exports take into account the growth of overseas markets and 

assume a slow but steady improvement in the competitive position of Indonesian 

exports in terms of product quality and marketing capabilities. The expanion 

of plywcod exports is a very important element in !ndonesia's 

industrialization strategy combining resource based and export led growth. 

This requires broad based supportive measures by the Government. The 

government plans to establish a wood processing centre at Marunda while 

similar projects are planned in several key ports in Java, Sumatra, Kalimantra 

and Sul~wesi. 



-
- 69 -

Table VIII. 7 Export eros2ects for 1.·ood products, 1982-1990 
(million m3) 

1982!!_/ 

Production (in mi 11 ioP. m3) 
Logs E_/ 15.9 
Sawnwood b/ 3.8 
Plyw"OOd 2.2 

Export Volume (in miilion m3) 
Logs 4.0 
Sawn wood 1.4 
Plyi.;ood 1.2 

Ex2ort Values (in$ million) 
Logs 340 
Sawnwood 226 
P 1 yw"OOd <:;_/ 274 

Total 840 

a/ Estirriate. 
b/ Includes ~onifers and non-conifers. 
~/ Includes veneers. 

1983 l984 1985 

16.6 16.8 16.4 
3.9 4.2 4.4 
2.6 3 .1 3.4 

3.5 2.0 0.5 
1.5 1.6 1. 7 
1.4 1. 7 1.8 

311 190 52 
25l 312 374 
344 425 468 

908 927 894 

1990 

24.0 
6.0 
5.0 

1.5 
2.5 
2.8 

225 
815 
994 

2,034 

Sources: Indonesia, policies for growth with lower oil p~ices, ~orld Bank, 
May 12, 1983 (Report No.4279). 

ThP.se projections, however, are subject to an important proviso arising 

from overseas technological development since the late 1970s. A new fibre 

board process has come into operation in the Gnited States. Together with the 

wafer board which is an earlier fibre technology, it is rapidly displacing 

plywood in North America and Europe. The new product is called medium-density 

fihre board (MDF). It has high form stability, is simple in production based 

on wood chips as raw material and can be made humidity-resistant through the 

addition of chemical agents. Annual production is at present do~bling every 

two years in the USA. 

Investment costs for the equipment to produce MDF (annual capacity: 

50,000 m3 ) is 0f the same order of magnitude as for plywood, but with lower 

construction costs and auxiliary installations, so that an overall investment 

saving of 10-20 per cent can be achieved. It can therefore be assumed that 

new investment after 1986 will in most countries be in fibre board plants. 

The implications of this development for Indonesian timber processing planning 

are mrimentous. i-.nile it is not possible at this stage to assess how far the 

estimates of invest~ent requirements for plywood production given above would 
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be affected, maJor cnanges in plans tor new capacity in the plywood/fibre 

board stage of wood processing may need to be made very soon. A careful study 

of the situation is urgent. 

8.3 Eouipment Production 

The most important equipment for saw milling, the saws t~emselves, are 

high precision instruments which cannot be recomrnendeo for local production at 

this stage. Most of the log intake Cother than hydraulic lifting equipment), 

the distribution system and the final transport and sorting system can 

technically be built in Indonesia. Local content can technically be of the 

order of 50 per cent of equipment value. 

The equipment for plywood production which is technically capable of being 

produced in Indonesia represents about 30 per cent of the value of a plywood 

factory. Assuming that plywood remains the preferred processing material and 

product, it should technically be possible to extend the local content 

gradually to about 60 per cent. Special reference should be made to driers, 

demand for which will come not only from the plywood industry but also from 

saw mills and other wood working plants. The investment cost of driers is of 

the order of US$ 10 per m3 for larger capacities (50-100,000 m3 p.a.) of 

which 60 per cent can technically be built domestically. The extremely 

difficult cont~ol equipment, which accounts for the other 40 per cent, is not 

at this stage suitable for local production. An analysis of the market 

potential for driers would be desirable. 

The castings required for wood working machinery should initially contin~~ 

to be imported, with a view to domestic foundry production at a later stage. 

Of the general purpose machine tools required, 80 per cent should be 

technically capable of local ~reduction. 

If medium-densitv fibre board (MDF) increasingly replaces plywood, 

proces~inq equipment requirements will be significantly different, as the 

following liet of required equipment shows: 

1. Wood manipulation 

wood and sawmill waste transport 

*chippers 
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tanks, structural equipment 

2. Defibration 

conveyors 

*magnetic separators 

*defibration machines 

*fibre silos with charging equipment 

fibre driers 

dry silos 

pneumatic conveyors 

mechanical conveyors 

3. Gluing unit 

measuring units 

*gluing machines 

conveyors 

The items marked *are substantially different from equipment required for 

plywood production. Feasibility of domestic production of such equipment 

The castings required for wood working machinery could initially continue 

to be i~ported, and gradually be subcontracted to other local suppliers with a 

view to domestic foundry production at a later stage. Of the general purpose 

machine tools requi~ed, 80 per cent should be technically capable of local 

production. 

8.4 Investment Implications 

Saw milling. Repelita IV targets for saw milling require an addition cf 

1 5 6 . 1 . 3 . h 1983 f. f 8 . 1 . 3 
at east • m1 lion m new cap3c1ty tot e igure o .1 m1 lion 

for existing capacity. This is equivalent to 80 additional saw mills with 3 
3 

lines and an annual capacity of 70,000 m • At US$ 2 million for the 

machinery of each unit, one arrives at a total of US$ million 160 new 

investment over the five year period, or US$ 32 million a year. To this must 

be added replacement investment estimated at US$ 17-28 million (7 per cent of 

capacity annually, i.e. 0.6-1.0 million m
3 ) and US$ 23-40 million for parts 

and components (10 per cent of installed capacity). Total annual investment 

required in the saw milling industry during Repelita IV, given Repelita IV 

output targets, comes to CS$ 72-100 million. Close monitoring will, however, 

're necessar,y to deter:~i'1<:' i..:hetrer these are realistic, figt;res. 
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Plvwood fibre board. Expansion planned to 1985 (2.4 million m
3

) will 
3 

require investment in equipment, at US $200/m , of US $480 million. From 
3 1986 to 1988 another 1.1 million m capacity is planned to be installed, 

representing investment cost of US $220 million or US$ 73 million a year. 

These figures may need to be revised if plywood is partially replaced by MDF. 

Some of the plywood making machinery and equipment at present in use will 

need to be replaced by higher quality installations. These investments are 

cautiously estimated at CS $50 million (0.25 million m
3 

at CS $200/m
3

) for 

the three year period 1986-88 or US$ 17 milli0n a year. This gives the 

following order to magnitude for required investment; 

US $ million oer vear 

new investment 1983-85 (CS $480 m.) 
new investments 1986-88 
replacements 1986-88 
production inputs and auxiliaries 

(CS $20/m3 of installed capacity) 
spare parts (US $10 per m3) 

160 
73 
17 

140 
70 

460 

For the period after 1985, this estimate suggests an annual investment 

requirement by the plywood fibre board industry of around US $300 million. 

~ood working. Growth in the use of wood working machinery can be expected 

to continue its strong performance of recent years, to which improvement of 

electricity supply all over Indonesia is also contributing. It is assumed 

that average annual sales of simple machinery will double every year during 

Repelita IV. At the same time, de~and for more versatile and complex 

machinery will rise. Annual sales of the machinery considered in Table VIII.6 

may be estimated as follows: 

Band saws 5,000 pieces p.a. 
Circular table saws 5,000 pieces p.a. 
Planing machines 3,000 pieces p.a. 
Table milling machines 2,000 pieces p.a. 

US$ million per vear 

Total 

12.S 
10 
19.5 
10 
52 

Some of these simpler machines may well be gradually replaced by more 

expensive ones. However, these figures suggest that the total market value of 

sa!es of 311 wood working ~a:hinery may well reach CSS 100 million per year. 
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Totals. Assuming that the same percentage of technically possible local 

content applies to new installations and replacements, the following totals 

for technically possible local production in the various sub-sectors of the 

wood processing industry result from the above estimates; 

US $ million per vear 

Saw milling 36-50 
PlyW"ood/fibre board 

first stage 90 
second stage 135 
third stage 180 

Wood working machinery 65 

Totals average US $200 million a year in the first stage, US $240 million 

in the second stage and US $290 in the third stage. Total employment 

generated rr.ight be some 10,000 to 12,000 persons, and the required investment 

in eauipment producing capacity in the order of US $150 million. 

8.5 Recorr.mendations 

Any investment and domestic production decisions where amounts of this 

magnitude are involved clearly require careful further analysis, both with 

reference to production equipment and to replacement components and spare 

parts. 

For the establishment of saw mills and fibre board production plants, the 

integrated approach already adopted in the sugar industry and recommended for 

edible oil and cement production commends itself. For wood working machinery, 

driers, components and spare parts the desir8~le next step is a sub-sectoral 

analysis leading to assessment of the technical and economic feasibility of 

domestic production and of the know-how requirements and sources. 
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Chapter IX Cement Processing Equipment 

9.1 Cement production 

9. l. l Present situation 

Indonesia has by far the lowest per capita cement consumption among east 

Asian market economies (Table IX.l). Per capita consumption in Thailand is 

more than three times, in the Philippines and ~alaysia more than four times 

anc in Singapore almost ten times as high as in Indonesia. 

Table IX.I: Per capita cement consumption in Asia 

Country K~. per Person 

Japan 
Singapore 
Korea 
Taiwan 
Malaysia 
The Phi 1 i pp in es 
Thai land 
Indonesia 

Source: Indocement Group. 

600 
580 
560 
540 
250 
220 
200 

60 

Production of cement, however, increased very rapidly from 542,000 tons in 

1969 to 6,844,000 tons in 1981-82. The provisional figure for production in 

1982-83 stands at 7.7 million tons (Table IX.2) •• The aim has been to achieve 

self-sufficiency but this has not yet been reached. while domestic production 

grew rapidly, imports have also risen substantially, from only 6,300 tons in 

1979 to 506,526 tons in 1982. From time to time, temporary surpluses have 

been exported in small quantities. 

Table IX.2: Production of cement in Indonesia 1978/79-1982/83 
(000 tons) 

Year 1978/79 1979/80 1980/81 1981/82 1982/83~/ 

Production 3,629 4,705 5,852 IJ , 844 i , 6 5 G 

Source: Quarterly Economic Review of Indonesia, Annual supplement 1983, The 
Economic Intelligence Cnit. 

al ProvisioC'al. 
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The installed production capacity increased from 2.7 million tons in 1977 

to 8.7 million in 1981 and 11.7 million in 1983. There are 8 corr.panies with 

installed capacities varying from 500,000 tons per annum to 4.7 million tons 

in 6 factories. The plants are located mainly in Java and Sumatra (Table 

IX.3). Capacity utilisation varies between 65 and 75 per cent which is 

comparatively low for cement industry. 

Table X.3: Plant installed capacities and location (1983) 

Company/plant 

P.T. Semen 
P.T. Semen 
P.T. Semen 
P.T.Semen 
Indocement Group (6 plants) 
P.T. Semen 
P.T. Semen 
P.T. Semen 

Source: Indocement. 

Location 

Padang 
Gresik 
Tonas a 
Cibinong 
Cieureup-cibinong 
~usantara 

Baturaja 
Anda las 

Capacity 
(000 tons) 

1,430 
1,500 

620 
1,200 
4,700 

750 
500 

1,000 

Three types of cement are produced locally: ordinary portland cement; 

white cement (lower ferric-oxyde content); and oil-well cement class G, with 

accelators or retarders to cover a wide rang~ of well depths and temperatures 

(production capacity of 150,000 tons per year, sufficient to cover demand). 

The most widely produced kind is portland cement which is ideal for all normal 

purposes. Planned capacity expansion is almost entirely for portland cement. 

9.1.2 Future Prospects 

Cement consumption has been rising annually by 13 per cent. To meet this 

demand, and if possible to replace net imports by an export surplus, capacity 

expansion plans are ambitious: for 1985, 13.4 million tons and for 1987, 17.9 

million tons per annum capacity. However, financial constraints have caused a 

readjustment of important construction projects, so that future rrarket growth 

will probably be lower than in the recent past. Among various factors causing 

uncertainty about future prospects are cutbacks in government and state 

enterprise construction prcgrarrmes; slowdown in the growth rate of cement 

production, shortage of public investment funds for new cement plants ,and 
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uncertain potential. Allowing for these uncertainties, estimates of future 

capacity and production development are presented in Table IX.4. It should be 

emphasised that these figures represent at best orders of magnitude. 

Table IX.4; Estimated development of installed plant capacity and 
oroduction of cement, 1985-1993 

Capacity 
Production 

1985 

13 
12 

(million tons per year) 

1987 

15 
13.5 

1989 

17 
15 

Source: FGC Kronberg Unternehrnensberatung. 

9.2 Processing 

1991 

19 
17 

1993 

21 
19 

Cement manufacture consists principally in mixing finely ground raw 

materials and additives (limestone, marl, clay, shale, slag, iron ore, 

bauxite, silica, sand) and in clinkering the mixture, dry or wet, in kilns 

(usually rotary) at temperatures of up to l,450°c. 

Tre clinker is ground after cooling with a small percentage of gypsum, 

whic~ controls the setting time by acting as a retarder, to produce the 

finished product. The fineness of cement is defined in terms of its specific 

surface area, in cm2 per gram (Blaine number) or the equivalent in other 

units of measurement. 

Two principal processes, wet and dry, are used to make portland cement. 

They differ mainly in the way the raw materials are ground and mixed before 

being introduced into the kiln. The dry process offers various advantages, 

especially lo~er energy costs and higher plant capacities than the wet 

precess. It has therefore almost cornpletPly replaced the traditional wet 

process. 

In the dry process, the raw materials are dried, ground and 

homogenized before being fed into the rotary kiln system, either as a mixture 

of dry powders or as a modulised material (:epol process). 
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The rotary kilns for making clinker by the d~y process are either long and 

of large diameter, as in the wet process operation, or they are relatively 

short and equipped ~ith a pre-heater system, for example, a series of cyclones 

in which the material is suspended in the hot exhaust gases of the kiln. The 

latter technology has been preferred recently as it allows higher production 

capacities with less weight of production equipmentg 

The main categories of equipment of cement factories are shown in Table 

IX.5. Tre main elements of cost are construction costs and mechanical 

equipment, approximately one-third each of the total i~vestment costs. The 

remaining third is made up mainly of erection and corrnr.issioning and electrical 

equipment. The cuarry equipment (almost five per cent of total investment) is, 

strictly speaking, to be considered under mining equipment; similarly, 

auxiliary installations (1.5 per cent) belong to other capital goods sectors. 

Total investment costs for ecuipment and installation (excluding 

construction) of a cement factory of 500,COO tons per annum (1,500 tons per 

day) capacity amourt to about CS $100 million, for a plant of 1.5 million tons 

per annum capacity (~ 1 500 tons per day) th~ cost is CS $155 million; in other 

words, there are very large economies of scale. About 30 per cent of these 

amounts represent cost of installation and co~missioning. 
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Table IX.5: Main categories of cement plant eouipment and share 

in investment cost 

Type of equipment 

Quarrv eauipment 
Mechanical eauipment 

Raw material pre-crushing section 
Raw material storage 
Raw material grinding and drying section 
Raw mix silo equipment and transport system 
Kiln section 
Firing section 
Dust collecting section 
Clinker and gypsum store 
Cement grinding section and transport system 
Cement silo equipment 
Packing system and loading of bagged and 

bulk cement 
Grinding media 
Refractory material 
Miscellaneous: cranes, elevators, vehicle 

scales, connecting elements, etc. 
~lectrical equipment 

electrical sup?ly and distribution equipment 
Control equipment 

Auxiliarv installations 
Laboratory 
\.."orkshops 
~ater system: treatment, recovery and 

distribution 
Factory service installations: fire 

brigade and first aid 
Spare parts 
Erection and commissioning 
Construction costs: buildings, silos, 

roads, etc. 

Share in investment cost (%) 
of category of total 

100 
100 

- 0 ) . , 
11.6 
12.0 
3.2 

15.8 
3.4 
4.9 

14. 7 
14.7 
1.1 

5.7 
3.0 
2.9 

1. 1 
100 
66.7 

33.3 
100 
22.7 
44.0 

12. 1 

21. 2 
100 
100 

lCO 

4.6 
32.6 

12.1 

1. 5 

2.3 
13.4 

33.5 

TOTAL 100.0 

9.3 Eauipment production 

Cement factories are highly sophisticated and technologically complex 

"products". The purchaser of a cement factory expects the supplier to assume 

all technical risks which are usually subject to severe penalty clauses in 

purchasing contracts. It is therefore not easy for a new supplier to match 

the experience and credentials of the small number of internationally known 

cement factory producer~. 



- 79 -

At present, steel ducting, chutes, tanks and bi~s are fabricated locally. 

Trey represent less than 40 per cent of total investment costs. Among the 

major categcries of equipment listed in Table IX.5, the following have the 

best potential for additional local production: 

Mechanical equipment: simple and more complex sheet metal 

products, those produced by automatic welding and conveyor and 

transport systems. 

Electrical equipment: switchboards, low and medium voltage 

switchgears, cables, control panels, some printed circuits, 

lighting systems, telephone installations and some electric 

motors. 

Scrr.e quarry equipment, auxiliary installations, erection and conunissioning 

and construction could also be supplied locally. Some spare parts are already 

prccuced by either the workshops of the cement factories or local repair work 

shops. The major spare parts with potential for future local production are 

refractory bricks (not yet produced but subject to applications for production 

licences) and castings of high quality (as yet rare in Indonesia). 

In addition to the assumed annual investment of ~S $200 million for new 

cement factories, replacement investment and spare parts will be required. 

Table IX.6 presents estimates of annual expenditure on equipment for new 

factories and spare parts for the cement industry. The estimates do not 

include the possible start-up in Indonesia of electric motor manufacturing en 

a large scale or the production of heavy equipment, such as speed reducers, 

heavy bearings, heavy crushers, firing systems or advanced electronic and 

control equipment. On a long-run basis, which would require much further 

technical and economic analysis, additional produ:tion of some ~S $30 million 

in value (at present prices) may be achievable. 
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Table IX.6: Estimation of possible annual production value of eouipment 

and parts for the cement industry 

A. Investment~ 

Average annual 
production value 
(million US $) 

simple sheet and structural metal works 20 
major metal works and automatic welding 20 
conveyors and transport systems 10 
electrical distribution and telephone equipment 5 
control equipment 
refractory bricks 
grinding balls (special casting) 

B. Spare Parts 
refractory bricks 
grinding balls 

sub-total 

steel a~d grey iron castings (for cyclone, 
mills, crushers, etc.) 

Sub-total 
- ' .ctac 

2 
3 
2 

62 

2 
2 

4 
8 

al Because of the durability of the equipment there will be hardly a 
replacement demand which would not be done either by the workshop of the 
cement plant or the original international supplies. 

Much of the heavy eauiprnent for cement factories (electric motors, speed 

reducers, etc.) is similar to corresponding equipment needed by other 

industries. The feasibility of domestic production should be considered with 

this fact in mind. However, local production of these items is unlikely to 

start before the latter years of the decade, i.e. in Repelita V. In an7 case, 

the high technology involved, and the requisite high reliability, demand 

cooperation with internationally known manufacturers. Such cooperation is 

also desirable to guarantee equipment performance. 

Refractorv brick pr~duction for the cement industry may be put at US $3 

million per year. To this should be added the potential demand of other 

industry branches which use such bricks. The BKPM has recently received 

investment applications for the production of refractory bricks. Presumably 

their manufacture will begin in the near future. 
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Castings have a production potential of 8,000 tons per annum. On the 

basis of the Indonesian price of US $1,000 per kg, this represents an annual 

output worth US $8 million. Several decentralised and specialised foundries 

could be desirable, e.g. four foundries with 2,000 tons capacity each, which 

would serve the cement factories in their region. The investment required is 

about US $5 million (or US $1.25 million for each foundry) and the employment 

generated might be 200 new jobs. 

9.4 Investment implications (N.A.) 

9.5 Recommendations 

The technology of cement factories, which has some sophisticated and 

technologically complex features, makes it difficult to develop domestic 

production of individual components. A subsectoral analysis is needed as the 

basis for specific recommendations. As in the case of the sugar industry, the 

best strategy is likely to be to aim at the establishrr.ent of integrated plants 

by joint ventures between international and Indonesian companies, on the 

understanding that there will be a gradual increase of local production of 

equipment. In cooperation with the joint venture partners, policy guidelines 

could be drawn up for the increase in local content, including incentives for 

sub-contracting of part of the equipment to domestic firms and the development 

of production facilities for heavy machinery and equipment. Some of these 

items might be included in the planning of a Gener~l Machine Shop in 

Surabaya. For the establishment of production facilities for electrical, 

electronic and control equipment, close cooperation with the existing industry 

is obviously desirable. The foundry project or projects should be c~rried out 

with a foreign partner with the requisite knowhow. 
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X. Equipment for the Textile Industrv 

Introductorv Note 

Tnere has always been traditional small-scale and handicraft production of 

textiles in Indonesia, but the modern textile sector consisted until the 1960s 

only of medium-sized cottcn weaving enterprises, mostiy e5tablished during the 

inter-war years. A few large spinning mills were added in the decade 

1955-65. The rapid developmen~ cf the modern textile industry began with 

Repelita I, leading in the 1970s to the establishment, chiefly through 

Japanese investment, of large integrated textile plants. Between 1973 and 

1983 yarn production increased almost tenfold and output of textile fabrics 

nearly sevenfold. Realised foreign investment in the textile and leather 

industry during the period 1967-1981 is estimated at US $ 999.1 million by 60 

foreign c~rnpanies (about 35 per cent cf total realised foreign investment), as 

well as CS Sl,040.3 million of domestic investment (approved) for textiles. 

Employment in the modern cextile sector was put at 229,900 persons in 1980. 

Side by side with the modern textile industry, there remains a large 

small-scale and handicraft sector fer which few reliable stacistics are 

available but which probably provides (often part-time and intermittent) 

employment for up to 0.5 million people. 

The Indonesion textile industry faces serious adjustment problems. During 

the 1970's the industry expanded rapidly in response to growing domestic 

de~and. The industry provided low quality garments and enjoyed high levels of 

effective ?reduction (ranging from 331 per cent foe knitting and 56 per cent 

for spinning). The result was the emergence of a high cost textile industry 

which was not competitive internationally. Today the textile industry surfers 

from outdated equipment and overcapacity (in particular ~he weaving i~dustry) 

owing to rapid expansion without suff~cient regard to the domestic demand 

pattern. The main c~allenge for the 1980's undoubtedly lies in the 

encouragement of greater efficiency and improved international competitiveness. 

The textile industry in Indonesia is so large and diversified that it 

cannot be covered in any depth in the framework cf the present study. An 

in-depth study would need co assess market prospects at home and abroad for 

each of the four main sub-sectors - spinning, wea~ing/knittin;, finishing 
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(dyeing and printing) and garmen~s production. It would need to examine the 

relevance to Indonesia of the rapid changes in modern textile technology which 

are going on in the world and which must have profound effects on appropriate 

equipment for textile plants in the next decade and beyond. Finally, it needs 

to concern itself with the present condition and future propects of the 

small-scale and handicrafts sector and its equipment requirements. ~one of 

this has been possible in the short time available for this study. 

The following analysis, therefore, is even mere tentative than that in the 

other industry studi!s of this report and should be read as such. It focuses 

primarily on t~o sub-sectors of the modern textile industry, yarn and fabric 

production, and leaves aside both the finishing industry (which may be the 

sector most in need of modernization) and the small-scale and handicrafts 

sector. 

10.1. Textile Production 

10.1.1 The Present Situation 

Textile industry statistics have improved in recent years, but still have 

many deficiencies. Table X.l presents statistics of textile production during 

Repelita II and III. The industry is heavily concentrated in Java, only 8 per 

cent of textile production being located on the other islands. Jakarta alone 

acco~nts for 15 per cent. 

Table X.l: Production of cloth, weaving varn and fibres in Indonesia 

Year 

1973 
1975 
1977 
1979 
1981 
1982.~/ 

Source: 
al 

Fabric 
(mill. m) 

0.927 
1.017 
1.333 
1.920 
2.09l. 
1. 709 

Department of Industry. 
Provisional 

\.:eaving yarn Synthetic fibres 
(000 bales) (000 tons) 

316 
L.45 8.8 
678 61. 2 
998 73.0 

1,233 112 .o 
1,370 

~ere are approximately 70 spinning enterprises with an installed capacity 

of approximately 200,000 tons. T~e number of spindles installed was l.82,000 
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in ~968 and had risen to over 2 million by 1981. The Repelita III target for 

1983/84 was 2.2 million spindles. 

Svnthetic fibre production began during the 1970s. Indonesia now produces 

some polyester staple fibre, nylon filament, polyester filament and texturised 

filament. Nylon staple fibre, rayon filament, acrylic and others are not yet 

produced. Rising demand for synthetic fibres has led to th~ establishment of 

several new factories in recent years. As of 1980 there were eight synthetic 

fibre plants in operation, six in ~est Java and two in Central Java. The 

number of texturising plants (fine weaving yarn made by twisting and 

thermosetting polyester and nylon filaments) rose from 5 in 1970 to 45 in 

1980. Present prcduction capacity for synthetic fibres is as follows: 

Nylon filament 
Polyester filament 
Polyeste1: fibre 
Rayon (under construction) 

Tons/day 

33 
180 
136 
45 

weaving is by far the largest sub-sector of modern textile yarn and fabric 

production. In terms of technology, the ~eaving sub-sector falls into three 

categories: 

(i) About 90 large weaving enterprises witn 19,200 automatic looms, i.e. 

an averag~ of 210 looms per enterprise; 

(ii) Some 1,500 smaller enterprises using some 75,000 power looms, i.e. an 

(iii) 

3Verage of 50 per enterprise; 

About 5,000 enterprises, msinly cottage industry, which produce 

textile fabrics using predominantly hand looms. 

In knitting, 52 large enterprises are engaged, producing in considerable 

part for the export market. 

In garme!!,£ manufacturing, there are some 65 large enterprises (150 sewing 

machines or more), some 200 medium-sized enterprises and an unknown number of 

small enterprises. 

Table X.2 5hows census data for employment in the textile industry in 

1980. Census data (which have many deficiencies) indicate that between 1970 

and 1980 total employment in the textile i~duscry grew by 87,400 persons, i.e. 

'.-y or.l:: 19 per cent, or at an annual ra,te of 1.75 per cent. This •,;as 1<1ell 
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below the rate of growth of Indonesia's labour force, despite the very rapid 

growth of output. The main explanation is the displacement of labour in the 

small-scale and handicrafts sector. 

Table X.2. Err:plovment in textile industrv <spinning, weaving, garment) 1980 

L'nskilled Skilled Total 

- ~urr.ber -
Spinning 86, 118 3 I 1 .... _, 86,461 

~eaving 108,323 167 108,490 

Ganrent rr:aking 65,678 82 65,760 

TOTAL 260, 119 592 260, 711 

Source: Bureau of Statistics 

Virtually all the raw rr:aterials and many other production inputs intc the 

textile industry are still irr:ported. Cotton imports (Table X.3) rose to 

nearly 120,000 tons by 1980. Domestic production of raw cotton amounts to 

only 6,COO tons a year. ~nile there are plans to expand cotton production in 

the near future, Indonesia will continue to depend on irr:ports for most of its 

raw cotton requirements. Rayon and synthetic fibres are also still 

predominantly imported. Rayon imports rose from an average of 31,000 tons per 

annum in 1S78/79 to 40,000 tons in 1980/81. Thanks to increased local 

~reduction, imports of synthetic fibres remained relatively stable at about 

25,000 tons a year. 

Table X.3: Cotton imports, 197~-1980 

Year Volume Value 
'000 tons us $ Mi 11. 

1975 89.4 103. 2 
1976 64. 1 84.4 
1977 65.7 101. 2 
1978 90.9 118.9 
1979 150.5 130.0 
1980 116 .9 182.5 

Source: Bureau of Statistics. 

Considerable efforts have been made in the past ~"r1de to develop a~ 

export tr3de in ~exti!es, c~iefly gar~ents but also scrr:e fabrics. In 1979, 
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textile exports for the first time exceeded textile imports in value (Table 

X.4). The 1979-80 expert boorr. was not sustained, but there are hopes that, 

under the stirr.ulus of the ~arch 1983 devaluation uf tte rupiah, textile 

exports will resume an upward trend. Cnder the Multi Fibre Agreerr.ent, 

Indonesia has been given a quota of US$ 140 million annually, a figure which 

has yet to be reached. 

Table X.4: Irnocrts and exports of textile fabric and garments, 1975-1980. 

Total Imeort Total Exoort 
Year Volume Value Volume Value 

mjll m mill rs$ mill m mill es$ 

19 75 151 • 3 52.7 n.a n .a. 
1976 103.'- 65.9 8.3 5.5 
1977 117.4 57.1 8.3 5.7 
19 78 130.0 66.5 26 .4 18.3 
19 79 203.7 76.2 68.1 99.3 
1980 247.8 129.0 62.6 124.8 

Source: Department of Industry 

10. 1. 2 Future Proseects 

Tables X.5 to X.7 show Repelita IV targets for production, export and 

apparent consumption of yarn, fabric and garments during 1984-88. The planned 

average growth rate for projuction of yarn is 3.4 per cent per annum, for 

fabric 3.8 per cent and for garments 12.4 per cent. Synthetic :iJre and 

cotton reouirements are shown in Table X.8, with a growth rate of 3.6 per 

cent. Almost one-half of garments production will, it 1s hoped, be exoorted. 

?rejected exports of yarn and fabric are quite small. 

Table X.5: Proiected eroduction, imoorts, exports and aoparent consurnotion 
of yarn, 1984-1988 

Year Production 

1984 1,845 
1985 1,909 
1986 1, 966 
1987 2,038 
1988 2 'l 0') 

(000 bales) 

Exports 

3 
2 
1 
2 
3 

Source: Directorate General 1 ~ultifarious Industries. 

Apparent Consumption 

1,842 
1, 90 7 
1, 965 
2 ,036 
2' 10 7 
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Table X.6: Projected production, imports, exports and apparent consumption 
of fabric, 1984-1988 

(mi 11 ion m) 

Year Production Exports Apparent Consumption 

1986. 2,306 36 2,270 
1985 2,404 64 2,340 
1986 2,470 70 2,400 
1987 2,556 76 2,480 
1988 2 ,6 70 120 2,550 

Source: Directorate General, Multifarious Industries 

Table X.7: Projected production, imports, exports and apparent consumption 
of garments, 1984-1988 

(mi 11 ion pie-: es) 

Year Production Exports Apparent Consumption 

1986. 170 47 124 
1985 185 56 128 
1986 209 74 134 
1987 211 71 140 

1988 269 124 145 

Source: Directorate General, Multifarious Industries. 

Table X.8: Projected reouirements of ravon, polyester and cotton, 1984-1988 
(000 tons) 

Year Rayon Polyester Cotton 

1984 66 104 217 
1985 69 109 223 
1986 71 112 230 
1987 73 116 238 
1988 75 l:!.O 248 

Source: Directorate General of Multifarious Industries; for cotton: 
Directorate General of Estates. 

10.2 Processing (n.a.) 

10.3 Eouipment production in Indonesia 

10.3.l The present situation 

!~ere 15 sore prcd~ction of equipment, ' sp~::-e parts and components for' the 
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textile industry, primarily for small and medium scale enterprises. Simple 

looms are produced domestically, also some weaving machines. But their 

quality is such that little if any of it can be used in the rr.odern sector. 

7extile machinery for the modern sector is imported, mainly from Japan, but 

also from some European countries and from the People's Republic of China. 

Tr.ere is some production of castings in Ceper and Yogyakarta; no data are 

available on cutput. while there is also some production in Indonesia of 

spare parts and components, its magnitude is difficult to gauge because much 

of it is sold under foreign hrand names, since imported products find a more 

ready market. Domestic products certainly have a substantial price 

advantage. Indonesia weaving shafts, tcr example, sell for approximately US 

$6-10 as compared with US $10 for Chinese, US $15 for Japanese and US $20 for 

European products. The same applies to shuttles; domestic production sells 

for US $4 a piece (plastic), while the same material from the Province of 

Taiwan sells for US $5 and hard wooden shuttles from Japan cost US $3-6. 

Cutting knives for weaving machines are prcduced in Indonesia by cottage 

industries, stamped out of Swedish steel and sharpened with a sharpening and 

polishing machine. They sell for rs $5 a piece, but their quality is not 

comparable tc those imported from Japan (up to US $14) or Europe (up to US 

$20). 

10.3.2 Future prospects 

The rate of technological progress in textile machinery, especially the 

development of shuttleless weaving and more generally automated production for 

integrated plar.ts, is such ~hat the technological gap between highly 

industrialised and developing countries, which narrowed d~ring the 1950s and 

1960s, is again widening. The most modern equipment is so costly and employs 

so little labour that is is, prim~ faci~, inappropriate for countries with 

Indonesia's factor proportions; yet output from these modern plants may well 

be price as weel as qualitative competitive with labour-intensive production 

from low-wage countries. The problem for industrialising developing 

countries, such as Indonesia, is to find the best strategy for textile 

equipment production in these circumstances. 

One option is to focus specifically on the equipment needs of the 

small-scale and handicrafts sector which cannot be allowed to disappear 
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because the livelihood of 2-3 million people depends on it and whose economic 

survival could be helped by mass production of good-quality cheap equipment. 

A second, not mutually exclusive option, is to ignore the most advanced 

technology as being beyond Indonesia's r~ach at this stage and secure 

equipment for the weaving induscry by importing second-hand power looms from 

countries which are discarding them in favour of more advanced equipment. 

From a strictly economic point of view, such redeployrr.ent may well be the best 

course for the short or medium run, but it makes little appeal to planners who 

seek to raise the country's industrial and technological capacity in the 

longer run. A third option is to follow in the footsteps of the previous 

generation of industrialising countries, such as Brazil, India or Romania, by 

embarking in gracJal stages on domestic pr0duction of equipment for the modern 

textile industry. Owing to the technological complexity of most such 

equipment, and the need to achieve adequate quality if the user industry i~ to 

be competitive, particularly in export markets, domestic production will 

reouire tecrnological and possibly financial cooperation with overseas 

machinery producers. There is an obvious case for beginning with a few 

machines, starting with assembly and gradually :ncreasing the local content. 

In Indonesia, textiie machinery production might well begin with assembly 

of cotton spinning machines including draw frames and (for the small-scale 

sector) hank winding machines (used to wind the yarn in the form required for 

dyeing. Assembly and increasingly local production of automatic conventional 

shuttle looms, under licencing agreements, might follow. Domestic production 

of other machines should be deferred to a later date when technological 

experience gained and development of the domestic machinery market are more 

likely to pern.it economic production. 

Scope for local assembly anG increasingly local production may be put at 

(say 285 machines (US $74,000 each) or US $21 million per annum for ring 

spinning machines, and 200 machines (US $10,000 each) or US $2 million per 

annum for hank winding machines. Output of draw frames may be of the ord=r oi 

US $3 million a year. This gives a total of US $26 million for spinning 

machinery. l~e investment required in new capacity for assembly and gradual 

production is in the order of G'S $15-20 million. Employment creation :r.igbt be 

put at 1,000 new jobs. 

In view ~f ~hat was said above about the uncertainties surrounding the 
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futu~e of weaving indu~~ry dev~lopment, it would be inap~ropriate to make even 

the most tentative estimates of potential domestic production of weaving 

machinery. A detailed sub-sectoral analysis is needed. 

10.4 Investment Imolications (n.a.) 

10.5 Recommendations 

There is a prima facie case for the gradual development of local 

production of textile machinery in Indonesia, but any considered 

recornrr.endations presuppose more thorough study of a range of complex problems 

than has been possible for this study. 

Of the wide range of machinery required by the modern sector of the 

irdustry, ring spinning and hank winding machines probably lend themselves 

best to domestic manufacture, beginning with assembly and gradually increasing 

local content. Local production of draw frames may also be technically 

feasible. Ai.y such development should enlist the knowhow and perhaps 

financial cooperation of established overseas machinery produc~rs. 

On all other aspects of the development of local production of textile 

machinery, especially for the weaving sub-sector of the modern textile 

industry and for the small-scale and handicrafts sector, detailed sub-sectoral 

studies are desirable. 
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Chapter XI. Conclusions and Recommendations 

11.l Aggregate estimates of technically feasible domestic production 

The preceeding chapters describe in broad terms the investment, output and 

employment implications of local production of processing equipment which 

appears technically feasible. The estimates made on various assumptions yield 

a total potential, in this sense, as follows (Table XI.l): 

(i) Total annual investment during Repelita IV in equipment for the 

seven processing industries excluding textiles approximately vs$ 

925 million; of this 

(ii) 

(iii) 

annual technically feasible local production of processing 

equipment approximately CS $470-560 million; 

investment required in additional capacity for processing 

equipment production VS $330-360 million; 

(iv) employment generation in equipment production: 21,000-23,500 

jobs. 

These are very tentative estimates, subject to many uncertainties which 

require clarification before any firm judgements can be made. One of the most 

important facts to be established is the volume of effective excess or idle 

capacity in established processing and equiprne~t producing industries. There 

are strong indications that a signifi~ant amount of equipment could be 

produced by increasing capacity utilisation through improved information flow 

between potential purchasers and suppliers and by strengthening the 

engineering and production management capabilities of domestic equipment 

producers. s~ch additional production would require only marginal additional 

investment. 

Table XI.l also indicates the wide differences in the magnitude of 

potential capital goods demand among the various sectors. The requirements of 

estate crop processing (cocoa, coffee, tea) and probably also rubber 

processing (where capacity utilisation, replacement and new investment demand 

figures could not be established) are very much smaller than those of the 

other sectors. By far the largest potential is represented by the wood 

processing sector. If massive employment creation were to be promoted by an 

equipment p;cduction prograrr~e, this sector, which could generate employrr.ent 
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Table XI.l: Tentative esLimate of investment in eouipment production 

and emplovment generation 

Equipment 
Demand 
Sector 

Coconut and palm oil 
Rubber 
Sugar 
Cocoa, coffee, tea 
t..'.ood processing 

Cement 
(new investments) 
(spare parts) 

Annual demand 
for equipment 
demand sector 
( lJS $ million) 

1984-1989 

10 3.~./ 

llO 
7 

450 

by 
Technically 
feasible annual 
domestic equip-
ment production 
(US $ million) 

90 

78 
S.6 

200 (Stage I) 
240 (Stage I:) 
290 (Stage III) 

62 
8 

extraction 

Investmenc: in Employment 
equipment generation 

production 
capacity (thousand 

(US $ mi Ilion) persons) 

60 4,000 

so 3,000 
3 2SO 

lSO 10,000 
165 11,000 
180 12,000 

so 1,500-2,000 
5 200 

al Of ~hict 90 percent for palm oil 
b/ On a long term basis there is an aaditional domestic production potential 

of CS $30 million for heavy machinery. 

in the order of 10-12,000 persons, would deserve priority. At the same time, 

enormous invesrment; technology transfer and manpower training would be needed 

to achieve the desired results. 

In terms of employment creation potential through equipment production, 

wood processing is followed by edible oil (4,000), sugar (3,000), cement 

(2,000) and textiles (1,000). These four cectors together have about the same 

potential for employment generation as the wood p:oce~sing sector. If 

Indonesia succeeded in mastering the highly complex technology for assembly 

and gradual productio~ of textile machinery, employment generation in this 

sector might be higher than indicated. But it should once mere be underlined 

that this task will require enormous efforts. In terms of employment, as well 

as overall economic growth and welfare, the net benefits would be negative if 

high cost and poor quality equipment imposed additional handicaps on the 

processing equipment using industries. 

,. 
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11.2 Recommendations 

Table XI.2 pr_sents a list of selected items of equipment or equipment 

production facilities which are recorr.xr.ended for further consideration for 

local manufacture. The list should be regarded as one of "nost promising 

candidates", in the sense that their technical feasi~ility seems more assured 

than that of other machinery and equipment required by these industries. 

~nile the equipment rcquirement5 of each demand sector have their own 

peculiarities and require specific approaches to the development of r\e 

c0rresponding engineering industries, there are some measures which are of a 

general character and more or less common to all demand sectors. The last 

column of Table XI.2 surr.rnarises recommendations for follow-up action which 

would be necessary if development of production facilities for the equipment 

were considered. Such follow-up action falls into six major areas: 

l. Stren~thening the existin~ ecuiprrent producers or industries ~ith 

?O'.:e,..::'..2: ::::: t'.-? ~:-::'.:'.·_:c:i::::-. c'.: ect:ipr..ent. n-,e fielJ mission identified 

defici2~~ies ~a:~iy t~ ~::c~cccic~ ~anagerrent (~lanning, preparation, execution 

of works and con~rol), engineering and design, quality control and manpower 

capabilities. Such measures are especially recommended for producers of 

e~uipment for the edible oil extraction, cocoa, cof:ee, tea and wood 

processing ind~~tries (parts and components). 

2. Promotion and implementation of the "integrated approach". The 

processing plants for sugar, cement, edible oil refining, saw milling, plywood 

and fibre board manufacture are gen2rally commissioned on a turnkey basis. 

The general contractor is an eng~neering company which normally sub-contracts 

part of the equipment to be installed and, if it has no production facilities 

of its own, all of it. Indonesia ha~ gained valuable experience in the sugar 

industry where in the past a forei6n general contractor has been required to 

co-operate in equipment production with an Indon~sian firm as affiliate. The 

experie.1ce gained now enables the Indonesian enterprise to switch roles with 

the international partner and become the main contractor. 



Dem.is1ut ~ec tor 

coconut anJ palm oil 
proces~i11& 

rubbf'r 

sugar 

cocoa. coffee 1 tea 

wood processing 

cement 

textiles 

• 

Table XI .2: Sunnary of recommendation~ 

Equipment recuullllt>ndeJ for product ion 

oil extraction; ham1ner mills, screw presses 
oil refiniug; •4uipmt>nt as being determined through 

"i11teKrated approach 11 

extension of local content from bO to 70 per cent of 
va:ue of equipment 

Special measures reco~~~nded 

oil refining: "integrated approach' 1 

is rec:onwnf'nded 

continuation of 11 i11tegrated approach'' 
determination of addilional 
equipment for local production 

Other recou~endarions tor follow-up 
action 

1) oil extraction; stre11Kthening 11{ 

exist:ng ind11slries through 
production ma11agement, engi11eering 
and design support and manpower· 
trai11ing proKrau~as 

2) oil refining: spec~al tect111ic,1l 
a~sistance to "integrated Hpproacli' 1 

3) 

4) 

analysis of existir1g enter11~is1•s 
to determine future equipment Hnd 
spare part den111nd 
feasibility study on intermediate 
rubber product ma11ufacturing a11d 
equipment production for powdered 
rubber production 

spPcial tect1nical assistar\Cf' to 
"integrated approach" 

should t'manate from this approach) I) sub-sectoral analysis of equipm~nt 
prod~~ers, determir1ation of 
eco1111mic viability a11d u1anpowp1· 
training and technology 
requirements of addit iunal 
equipment protjuction 

] l ypes of machinery for cocoa 
6 types of macllinery for coffee 
10 types of macl1inery for tea 

dryers, parts of saw mill installation lup to 50 per 
cent local content) 
graduul increaje of local content ftir 1>lywood and 
fibre board equipn1e11l (from )0 per cent 1 over 41) per 
cent to 60 per cent) 
type of equipmenl as being delermined lhrough 
''integrated approach'' 
woodworki11g mdchi11ery: band saws. circular saws. 
planing a1achines 1 milling machine'l 

sparP parts; custi11g~ 1 esptcially grindi11g hall~ 
equipmer1t ~ lYJ'e ot equipment as bei11g dete1mi1\ed 
th1-uugh .. inteKrttted approai:h" 

ring spinniug and hank winding machines, dra~ frames, 
po:asibly later: dyeing equipment, measuring, 
inspecting. sizing and rolling machines 

"integrated approach" recommended 
for saw milling, plywood and 
fibre board equipment 

''int~gratrd ap51ro~ct1'' recon~ended 

2) 

I) 

2) 

]) 

I) 

2) 

I) 

same as No. I oil extraction 

sub-s~ctoral analyses leadi1.g Co 
the determination of feasi!>ility 
of production of woodworki11g 
mact1inery 1 dryers, spare parts and 
components 
special te<hnicsl assistance lo 
tt1e ' 1 int~grated a~proach'' 

analys~s on im(>roven1e11t of the 
rntio of cut tree utilisatio1i vs. 
wasce wood, including build-up of 
addicional small scnle wood 
industri~s 

s(>ecial tect•11ical assistance tc1 
the 11 integrated approach" 
same as 110. l of cocoa, coffee. 
tea. 

est ab I ishment of economic 
via!>ility and indusCrial 
cooperation promotion for ring 
spinning and hank winding machi11es 

2) s~ctoral analysis lo decer~.ne 

tecllno-economic feasibi l i.ty of 
product ion of otLt~1 cexc i le 
nlllChi11Pry 1111d {•qutJtlnt>Ot 

" 

1' 
I 

j 
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This integrated approach to the establishment of processing plants should 

be extended to the other industries mentioned above. UNIDO recommends a 

tehnical assistance programme for this purpose. A major activity of the 

programme, in close co-operation with the Ministry of Industry and the 

relevant industry associations, would be to prepare the domestic industry to 

participate in tenders and to determine technical and economic feasibility of 

domestic productio~ and the degree of achievable local content. 

3. Feasibilitv studies or sub-sectoral analvses tc determine the 

econcmic, as well as technical, feasibility Qf domestic equipment production 

in the areas tentatively recor::mended. Fea5ibility studies for specific 

products are recommended for intermediate rubber product ~anufacturing and 

domestic equipment production for powdered rubber, and for ring spinning and 

hank winding machines. Sub-sectoral analyses which aim in the first instance 

at identifying selected products suitable for feasibility studies are 

recommended for the machinery and equipment required by the cocoa, coffee and 

tea, textiles and wood-working industries and for driers and spare parts for 

wood processing. 

4. Promotion of industrial co-operation. The level of technology 

involved in the production of equipment indicated for domestic production 

requires in many cases co-operation with a foreign know-how partner. In some 

cases, a joint venture approach will be more appropriate than other forms cf 

enterprise. rNIDO recommends a specific program.me to undertake the promotion 

of industrial technology transfer through know-how agreements and of joint 

ventures with ~ppropriate foreign partners. 

5. ~raining of manpower. ~nile there has ~een a significant improvement 

in the pool of relatively skilled manpower in Indonesian manufacturing 

industry in the past twenty years the demands that would be ~adt by an 

extensive programme of capital goods production would be high, iarge and 

novel. Any measure for the development of such industries and for technical 

assistance to management should be paralleled by ambitious programmes for 

man?ower training, whether in vocational training institutions or through 

incentives given to managtments in existing firms. 
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6. Regional complementation arrangements within ASEAN. Several of the 

industries considered in this chapter, especially rubber, timber, sugar, pal~ 

and coconut oil processing and textiles are important in other ASEAN countries 

as well as in Indonesia, and it is very like:y that plans to develop domestic 

equipment production industries are going on simultaneously in several of 

these countries. For exa~ple Malaysia is already the World's largest 

f bb d 1 . 1 . h . l I T' · exporters o ru ers an pa m 01 processing mac inery.- nere is an 

obvious case for consideration, within existing ASEAN complementation 

arrangements, of the possibility of co-operation among industries of two or 

more countries so that local equipment production can reap the economies of 

scale to be obtained from production for a wider regional market. 

The six priority areas for follow-up action outlined above may lend 

themselves to being considered for UNIDO technical ~ssistance. 

1/ UNIDO: 

0 

Capital goods industry in Southeast and East Asia by Associate 
Professor Chee Peng Lim, University of Malaysia, Kuala Lumpur, 
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Part VI. C_pital Goods Production in Developing Count~ies; 

International Experience 

This Part begins with an overview of international trends in trade, 

production and consumption of capital goods. It then focuses more 

specifically on Latin American experience and on two particularly interesting 

cases; the role of multinationals in Brazil and of technological innovation 

in the Refublic of Korea. The third chapter of examines a range of problems 

that have been encountered by developing countries at the micro level. 

Chapter I. Experience at the macro level 

1.1 International trends in capital goods 

1.1.1 International trade 

Annex Table 1 presents a summary picture of world trade in engineering 

products in 1978. Not surprisingly, the developed market economies dominate 

the scene, accounting for 88 per cent of exports and 60 per cent of imports. 

The USSR and other developed socialist countries account for another 10 per 

cent of more or less balanced trade. The developing countries are 

overwhelmingly net importers, with 30 per cent of imports but only 2.6 per 

cent of exports. 

Annex Table 2 shows that, between 1970 and 1978, the developing countries 

raised their share in world trade in engineering products only marginally, but 

in absolute terms their exports of engineering products increased almost 

tenfold, to US $9.4 bill~on. As in the case of the developed countries, a 

relatively small number of developing countries account for the bulk of export 

trade in engineering products. As Annex Table 3 shows, only six developing 

countries recorded exports of machinery and transport equipment in excess of 

$500 million in 1979; Singapore, the Republic of Korea, Hong Kong (1978), 

Brazil, Yugoslavia and Argentina (1978). More than one-half of the exports of 

the three leading exporting countries fell into class 71 (electrical 

machinery) and consisted chiefly of e:ectronic components and products, 

although the Republic of Korea has been developing rapidly as an exporter of 

other machinery. More than 50 per cent of their exports went to the developed 
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market economies. Brazil and Argentina have become significant exporters of 

non-electrical machinery and transport equipment, in Brazil's case at a level 

comparable to those of several OECD countries. 

1.1.2 Production and consumption 

In addition to the trade statistics to which reference has been made, 

Annex Table 3 provides data on value added, number of employees, gross output 

and the domestic procurement ratio in the production of machinery and 

transport equipment for the 46 developing countries which collectively account 

for virtually the whole output of capital goods ln the Third World. Seven 

countries, those in Group I, account for almost 90 per cent of total gross 

output. They meet approximately 60 per cent of their requirements from 

domestic production and have substantial, though widely varying, export 

ratios. Group II includes traditional (e.g. Argentina, Colombia, Chile, 

Egypt) as well as new capital goods producing countries with domestic 

procurements ratios in excess of 40 per cent or (as in the cases of Hong Kong 

and Argentina) substantial export ratios. Am0ng them are two ASEAN countries, 

the Philippines and Thailand (no figures for Thailand). Indonesia, with all 

the rest, is classified in Group III, mostly with domestic procurement ratios 

of less ~han 25 per cent and little if any export of engineering products. 

Annex Table 4 provides more detailed data on the capital goods industries 

of selected developing countries. Tanzania represents the large number of 

developing countries with virtually no capital goods sector and limited 

prospects, as indicated by very small imports (and presumably domestic 

consumption) of capital goods and shortage of skilled labour. Thailand and 

Peru appear as newly emerging capital goods producers, each ~ith over 1,000 

establishments and a significant core of scientifically or technically trained 

personnel. By far the largest domestic producers of capital goods among 

developing countries in terms of number of establishments and employees are 

the People's Republic of China and India, but Brazil surpasses India in value 

of gross output, apparent consumption and exports (no trade figures for the 

Peoples Republic of China are available). In Brazil, capital goods already 

account for 29 per cent of exports of manufactures, as compared with only 19 

per cent in the Republic of Korea. Brazil had the advantage of a long prior 

period of engineering industry development for the domestic market, but the 

Republic of Korea has been rapidly catching up from a starting point of 

export-oriented industrial development concentrated initially on consumer 

goods. 
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Annex Table 5 provides data on growth of engineering value added in Asian 

countries. It confirms the predominance of India but also brings out the 

remarkable ascendance of the Republic of Korea and Singapore, with annual 

gr0wth rates even during the second half of the 1970s of over 25 per cent. 

1.2 Latin American Experience 

In the years after World War II, much of Latin American embarked on a 

deliberate policy of industrialization based on import substitution, in the 

belief that manufacturing industry could serve as the dynamic engine of 

growth, creating employment for rural surplus labour, absorbing modern 

technology, reducing dependence on world markets for primary products and on 

imports of manufactures and thus overcoming chro~ic balance of payments 

prcblems. By the end of the 1950s, the most influential exponent of this 

strategy, Dr. Raul Prebisch, had come to the conclusion that the strategy was 

largely failing to achieve the hoped-for objectives. Import dependence was 

not being reduced, unemployment was not being significantly alleviated, 

balance of payments problems remained. He concluded that Latin American 

countries had to seek export markets for manufactures. His first approach was 

to recommend schemes of regional integration, to expand the horizons of 

manufacturers from domestic to regional markets, but none of these schemes 

(LAFTA, CACM, Andean Group) p~cved very successful. In his proposals for 

UNCTAD I he emphasised the need for developing countries to look to the large 

and growing markets of the advanced industrial countries and urged the latter 

to assist through preferential trading schemes. Some Latin American 

countries, especially Brazil, have followed this strategy with considerable 

success. The majority have continued to rely in their industrial development 

primarily on proJuction for the domestic markets. Both the less and the more 

export-oriented Latin American countries, however, in contrast to the east 

Asian NICs, have from the beginning put considerable emphasis on engineering 

industries and domesti~ production of capital goods. 

Along with sustained, though not very rapid, growth of total industrial 

production (annex table 6), averaging 6.3 per cent a year over the period 1960 

to 1980, there have been considerable changes in the structure of 

manufacturing industries in Latin American countries. Annex Table 7 shows 
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that, while in lSSO, production of non-durable consumer goods accounted for 

almost two-thirds of industrial value added (food and beverages alone 

accounting for one-third', by 1977 their share had fallen to little more than 

one-third. The share of engineering industry (ISIC branch 38) had risen from 

11 to 25 per cent, the value added of the chemical (other than petrochemical) 

inrlustry form 5 to 15 per cent, and basic metals (iron and steel and 

non-ferrous) from 4 to 9 per cent. Within the engineering branch, the largest 

increases in relative shares ~ere recorded by the electrical machinery (from 1 

to 6 per cent) and transport equipment (2 to 8 per cent) sub-sectors. Data 

are not available to indicate what proportions of output consisted of consumer 

durables and capital goods. 

Annex Table 8 and Figures I and II give a further breakdown of the 

engineering industries of three sub-regions, Bra~il, the Andean Group 

countries and Central America. All three groups show a gradual increase in 

the relative importance of engineering industry, with Brazil most and Central 

America least advanced. Whereas in Brazil t~e share of the engineering 

industry had already passed 15 per cent by 1960, it did not reach this figure 

in the Andean Group until 1977; similarly, the share in the Andean Group had 

passed 10 per cent by 1965, a figure not yet reached in Central America in 

1975. Among sub-sectors, tranport equipment moved ahead of others in Brazil 

in the 1970s, followed by non-electrical machinery (the sub-sector containing 

most capital goods). In the other two sub-regions, fabricated metal products 

still recorded the largest share in 1977. 

These figures reflect the fact that Brazil's dynamic growth in engineering 

industry has reli£1 heavily on development of its automotive sub-sector. The 

Andean Group have also sought to develop automotive production beyond mere 

assembly of passenger cars but as yet with indifferent success. The prospects 

for any such development in Central American are meagre, since the minimum 

scale of prorluction is far larger than the small domestic market and realistic 

export prospects combined. 

Latin American governments have all given high priority to industrial 

development of one kind or another and have sought to pursue this objective 

with a variety of industrial policies, including various forms of promotion 

such as, protection and support activities, including investment in 

infrastructure, technical education, development finance, and in varying 

,degree in different countries also, more direct intervention by the state 
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acting as entrepreneur or as buyer of industrial products. Direct state 

ownership has been im~ortant in steel production (accounting for 60-100 per 

cent in Argentina, Mexico, Brazil, Chile, Venezuela and Peru) and in petroleum 

refining and petrochemicals in most of these countries. But governments have 

generally refrained from competing with the private sector in most other 

branches of manufacturing, except in instances where governments have taken 

over weak companies to maintain employment. The role of foreign investment by 

multinationals has been contentious, but most countries have seen the need for 

their participation in industrial development requ1r1ng high technology, large 

investments and efficient management. 

Because of the importance of the role of multinationals and technological 

innovation in engineering development, it 1s instructive to look at two case 

studies, the first from Latin America, the second from east Asia. 

Chapter II. Two case studies 

2.1 The role of multinationals~ Brazil 

Transnational companies 1n Brazil have a production share of 46 per cent 

1n the capital goods sector and 56 per cent in durable consumer goods. Both 

figures are far higher than for the other two major branches of engineering 

industry, production of intermediate products (35 per cent) and non-durable 

consumer goods (16 per cent). The difference is largely explained by the 

advantage which multinationals enjoy in advanced technology and access to 

~xport markets. Both of these are of great£~ importance in automotive and 

electrical machinery prodcction than 1n other branches of manufacturing (if 

allowance is made for the major role of state enterprise in steel and 

petrochemical production). 

Annex table 9 shows that capital goods production accounted for 41 per 

cent of investment by multinationas but for only 35 per cent of the number of 

multinational enterprises, indicating the relatively large investment per 

company in capital goods production. Again, this applies particularly to the 

transpor~ equipment sub-sector, and to a less extent to electrical and 

telecommunicatious equipment production. In both sub-sectors, the 10 largest 

companies account for 60-80 per cent of multinational turnover, compared with 
' 

less,than one-half 1n the,mechani~al equipme~t sector whi~h shows a 
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significantly sm2ller average investment per enterprise. The relatively large 

number of enterprises in this sub-sector reflects in part the wide and 

diversified range of products. 

2.2 Technological innovation: Republic of Korea 

Korean production of capital g0ods began jn 1960 with legislatio~ to 

establish shipbuilding, motor vehicle, general machinery and electronics 

industries. During the 1970s further policies were adopted to expand 

machinery production, including a scheme to promote the heavy electricul 

machinery sector, a plan to develop machine tool and textile and agricultural 

ma:hinery industry, the selection of 85 key kinds of machinery and of 35 types 

of specialized machinery for early development, the designation of 72 small 

machinery makers and a second long-term plan for the machinery sector. These 

measures were in most cases accompanied by low-interest finance and tax 

concessions. An Institute for Machinery and Metals, was established to 

upgrade the technical capability of Korean machinery industries. 

Between 1960 and 1975 the share of the machinery industry in total 

manufacturing output doubled, with an average annual growth rate of 21 per 

cent, as compared with 13 per cent for manufacturing as a whole. This growth 

performance i~ attributable in laree degree to the incentives provided by 

gov~rnment to create a te:hnology base for the machinery industry. In 1979 

the Korean Government took further steps to facilitate the development of 

industrial techPology in the capital goods industry. Capital goods developed 

by 70 enterprises were designated a~ "Newly Developed Innovative Machines" 

(NDIM) and special incentives offared for their production and µurchase. The 

criteria used in designating NDIMs included: 

1. the NDIM muct have been developed with local patents or with a new 

technology; 

2. local components content must be at least 60 per cent; 

3. the NDTM must have been developed in Korea without technical 

co-oreration from abroad; 
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4. the quality must be certified by an independent quality inspection 

laboratory; 

5. the NDIM must not be an exact copy of a foreign product; 

6. no foreign components must be used for critical functions. 

In other words, the objective was to promote local technological 

innovation in the capital goods industry. 

A sample study of inoovative entrepreneurs under the scheme sl1owed that 85 

per cent of them co11sisted of small- and medium-sized companies. This finding 

corresponds with similar findings in other industrializing countries 

suggesting that small companies tend to respond more flexibly to opportunities 

for innovation. Approximately two-thirds of the technological innovations 

arose in response to market needs and only one-third from more technical 

feasibility. In more than half the cases, the innovative company had outside 

technical assistance, either from research institutions or from potential 

users of the product. In most cases, catalogues and technical descriptions 

compiled by foreign machine producers were drawn upon for guidance. 

The Korean case study underlines the importance of government incentives, 

market demand and technically competent and innovative entrepreneurs as 

necessary ingredients in the environment needed for the development of an 

indigenous technological capability in specific areas. 
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Chapter III. Experiences at the Micro Level 

3.1 Introduction 

This part draws on the experience of selected newly industrialised 

countries (NICs) in producing ca~ital goods and examining the problems 

experienced in association with such production. Capital goods are defined 

here to comprise industrial and agricultural machinery but excluding vehicles 

and electrical equipment. The selected group of NICs includes~ Argentina, 

Brazil, India, the Republic of Korea, Mexico, Pakistan and the Province of 

Taiwan. Although the evidence is still far from systematic or conclusive, 

many of che issues raised are important. 

Developing countries embark on the production of capital goods for a 

variety of reasons but four among them seem t.o assume special importance~ the 

comparative advantage accruing from low costs of skilled labour; the capacity 

to produce machines embodying specifications and designs appropriate to their 

countries' factor proportions; the prospect of externalities (spin-off) from 

the capital goods sector to increase the efficiency of the eutire 

manufacturing sector and economy; and to ensure a steady and realiable supply 

of this critically needed factor of production. 

Indonesia's policy-makers have embarked on a strategy to adjust the 

manufacturing sector's structure of production by undertaking to p~oduce the 

capital goods requirements of processing industries. To survive, the 

programme to produce capital gocds domestically must be cost efficient. Thus, 

the considerations of cost efficiency are discussed first. 

3.2 Cost Considerations 

To describe and analyse the costs of produc~ion in the capital goods 

producing sector, we draw on the recer.c experience of the principal producers 

among developing countries~ Argentina, Brazil, India, the Republic of Korea, 

Mexico, Pakistan and the Province of Taiwan. We consider both the producers 

of equipment and their suppliers in the metal products sector, particularly 

foundries and forges. Iron and steel operations are excluded, although costs 

of these prodµcts can drastically influence the cost of capital goods. 
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The typical experience of capital producers in developing countries 

suggests that the correct use of skilled labour can be as important in 

reducing costs as the optimal use of equipment. Thus, the competitiveness of 

developing countries in capital goods production is contingent on maintaining 

high productivity on individual tasks; alternatively, factor prices or 

material costs must be sufficiently low to offset firmwide productivity 

differences. These considerations will be addressed in terms of: the 

proJuctivity of workers on tasks; the productivity of whole plants; the 

sub-contracting network; the record of some supplying sectors, and policies of 

government. 

3.2.1 Task-Level Productivity. 

Although skilled operatives in deveioping countries receive lower wages 

than those in developed countries, the obvious question is whether labour 

productivity is proportionately lower, allowing for the smaller quantity of 

capital per worker, and thus nullifies the wage differentials. Two aspects of 

labour productivity need to be distinguished. The first is the number of 

items produced per minute by a worker on a set task, assuming all 

complementary inputs are available, machines in good order, and so on. The 

second is output per operating day, which depends on the first aspect and also 

on the rate at which complementary inputs are made available, the frequency of 

mechanical failures not attributable to the operative, the time the operatives 

spend moving materials among work stations, the number of different tasks 

assigned to each worker, their respective set-up times, and so on. 

Most observations of factories operating in NICs indicate that the 

performance of operatives on tasks is rather high, despite the use of less 

sophisticated machinery. In many activities their performance equals that of 

factory workers in developed countries, and it is rarely less than 30 per cent 

of their level.l/ Productivity on a plantwide basis, however, is often much 

lower. In India, for example, labour productivity in the textile-machinery 

sector was estimated at a third of that in European countries in the best 

firms and, at a tenth in the worst. Similarly, a study in the Republic of 

Korea of the entire mechanical engineering sector found labour productivity to 

be 20 to 30 per ce~~ of that in Britain and the United States, whereas wages 

were less than 10 per cent of those in Brit~in and the United States. 

l/ Among the studies relevant to this issue are that on Machinery industries 
in the Republic of Korea (World Bank, 1978), and those for Foundries in 
India (World Bank, 1974), and The textile machinery in ~ndia (~orld Bank, 
1975). 
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Lower productivity at the Lask level in the NICs, when it was observed, 

was attributed to a number of causes: inadequate instruction about the 

potential effectiveness of a machine tool; poor working conditions such as 

clogged floor space on which to begin a job; the use of poor quality tools; 

the absence of technical aids to operatives; and the failure to use jigs and 

f
. . . . 1/ ixtures in setting-up operations.-

Indonesian planners need to distinguish here between those aspects which 

reflect a movemen': along a production function in response to a low 

wage-rental ratio (the use of poor quality cutting tools and the absence of 

jigs) and those that result in a failure to reach the production function due 

to X-efficiency (e.g. misestimation of a machine's potential). This 

distinction is not easy, but it is quite relevant, for the first group 

probably reduces production cost, whereas the second group increases them. 

Although the quotation below is taken from a study about the Republic of 
1/ 

Korea,- similar exampJes are found in descriptions of other countries. 

In the best-run Western machinery and metal working 
establishments, there is an abundance of technical 
material available to the machine operator and the 
first-line supervi~ors. These materials take the 
form of wall charts, tabular materials, condensed 
handbooks of tech~ical information, etc., all of 
which are designed to assist the man in making 
proper measurements, making conversions from one 
type of system to another (e.g., English measures 
into metric), to choose the right feed and speed 
for the machine based on the type of material being 
worked and the type of operation, and a variety of 
other technical information to assist in day-to-day 
standard Oferations in the plant. This kind of 
materiai was noticeably lacking in the plants visited. 
There is, cf course, a good deal of documentation 
available to the front office management, the plant 
engineer, the production manager, etc., on the 
characteristics, design, runctions, speeds and 
feeds for the specific machines in the shop, but 
that Kind of information is at a different level from 
the kine being described here, whi'h is standardised 
technical information that is necessary on the shop 
floor so that the operators and first-~ine supervisors 
will not have to do standard calculations, nor make 
guesses than can lead to mistakes when there is a 
simple way to look it up. 

ll See Machinery industries in the Republic of Korea (World Bank, 1978, 
Chapt:er 3). 
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3.2.2 Plantwide Productivily. 

Plant layout and scheduling have significant impacts on productivity. 

Since in many machine-producing activities neither the order nor the placement 

of machines is inherent in the process, difficulties are raised by this wide 

latitude of choice, particularly for the NICs machinery industries. The 

typical plant in Mexico, Brazil or India exhibits a poor layout in which the 

movement of the work in process interferes with operations at the different 

work stations, so that an accumulation of partly finished pieces is held until 

workers return to them. Poor scheduling is also noted. In a study of forging 

. I d. l/ . b d h h h d l" h d 1 d d d in n ia- it was o serve t at sue poor sc e u ing a resu te in re uce 

use of labour and equipment, 1n delays 1n identifying and correcting errors 

- .... 

and in high interest charges on carrying substantial semi-finished inventories. 

A general characteristic of production of machinery in most of the NICs is 

low capacity utilisation. Mechanical engineering plants usually employ a 

number of costly individual items, such as machine tools, fixtures, and 

welding equipment. Each can be fully utilised if a plant produces a large 

batch of items of a single type or a range of products that require a similar 

operation such as stamping. At low volumes of output lo~ utilisation rates 

are unavoidable. This problem will become (and has already become) less 

severe with growth of the domestic market and, as efficiency and marketing 

ability increase, with the growth of exports. 

Materials management is a related area to be monitored. In Indian 

foundries it was often found that scraps and castings were not returned to 

their proper place for storage and that sand accumulating on the floor was 

removed only when little working space w3s left. The same phenomenon was 

observed in the Republic of Korea, Egypt, Mexico and Brazil. In an example 

from the Republic of Korea the Wurld Bank reports " ••• as much as 50 per cent 

of the total floor area (was) occupied with heaps of discarded sand which had 

been knocked away fro~ pervious castings.''!/ 

Here is another description of the effects of poor scheduling on labour 

d 
. . 3/ pro uctiv1ty:-

The common pattern was one of m.1chine placement that is 
haphazard rather than ,allowing f0r an orderly flow of 
work. Floor space is 'very crowded and the operation 

ll Steel forging in India: World'Bank 1974 
2/ Machinerv industries in the R~public of Korea 1978 (p.67) 
11 ~achine~y industries in the R~public of Korea 1978 
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of machining, fabrication of components, assembly of 
parts are scattered in any place that happens to have 
available room. Too much time is spent finding work, 
or the next job, or material. In some cases the men 
have to find their own area in which to work, perhaps 
make up some form of fixtures of their own, or find 
the means to obtain levels or measurements to work 
from. The almost universal characteristic is one of 
congestion and a mixing of operations that frequently 
leads to deterioration of quality because of improper 
floor planning. There is no adequate provision for 
working space around the main machines and the aisle
ways that are normally used to carry the flow of work 
are completely congested with work-in-process. There 
are typically about double the number of machines per 
square unit of floor space than there would be in an 
efficient layout. This is exacerbated by another 
condition, namely, wherever there is some vacant 
space because of temporary slowing down of poor operating 
practices, the tendency is for any small operations to 
settle in as "squatters" doing assembly of small components, 
or a welding and/or cutting operation. 

3.2.3 Sub-contracting network. 

In the machinery producing sectors of the advanced industrialised 

countries, sub-contracting has proved to be important in reducing costs. 

Small firms concentrating on a few operations or components common to a large 

number of producers are able to utilise special purpose equipment fully, as 

well as obtain the benefits of learning over time as a result of 

specialisation in a narrow area. If the volume of output were sufficient, 

such specialisation could occur within large firms, but quantities currently 

produced in most NICs and those expected to be produced in Indonesia in the 

near future are too small to allow this. 

Two preconditions must be satisfied to reap the potential benefits of 

sub-contracting. First, the mother firm must be able to coordinate multiple 

sources of supply so that production is not interrupted by the absence of 

components. Second, the sub-contractors must be efficient and reliable. 

The evidence from NICs suggests that sub-contracting in these countries is 

limited. There is, to be sure, some sub-contracting in some countries 

(Mexico) and in some sectors, but it is the exception, not the rule. This is 

the result partly of unreliability of existing sub-contractors in meeting 

delivery dates and quality specifications and partly of relatively high cost~. 

The two conditions combined imply that sub-contracting is cost effective 

when the organisational costs of sub-contracting are less than the cost 
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reductions to be derived from it, i.e., from better factor utilisation and 

learning by doing. A further implication is that improved sectoral division 

of labour is contingent upon the accumulation of adequate organisational 

ability. 

Related to the weakness of sub-contracting networks is the absence of an 

ability to rebuild equipment. This ability increases productivity because the 

cost of rebuilding typically is low relative to the price of new machines. in 

many cases rebuilding does not involve going back to the original design, yet 

it often leads to the addition of newly available features. ~~ile in 

developed cou~tries numerous firms specialise in rebuilding, there is none 1n 

the Republic of Korea, the Province of Taiwan, the Philippines, etc. 

3.3 Backward Linkages 

Production of machinery does not operate in a vacuum. It necessitates the 

prior existence of well developed casting and forging activities. The 

production of these inputs is intensive in skilled labour, and mechanisation 

is not economical, except at very high volumes. Two sets of questions arise 

here about the performance of most NICs in this production. First, there are 

narrow questions about intra-plant efficiency. Second, there are broad 

questions arising from the high costs of domestic production and import 

substitution policies. 

To establish the relative labour intensity of foundry and forging 

operations in NICs, consider the typical fixed-capital/labour ratios in India 

and the developed countries~ in India it is $3,500 per worker, in the 

developed countries it is $25,000. But despite the savings in fixed capital, 

the price of Indian forgings similar in ouality to imported forgings is, on 

the average, 50 per cent above the c.i.f. price of comparable imports. Half 

this difference is attributable to factors external to the firm such as the 

high price and erratic supply of raw materials. The remainder is attributable 

to internal inefficiency and small production runs. It has been calculated 

that Indian foundries and forges could, at internationally competitive prices 

(mainly of iron and steel) and improved and achievable levels of internal 

efficiency, sell their products at about 90 per cent of the world price. This 

could certainly contribute to the efficiency of the machinery producing sector. 
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Similar difficulties are encountered in the Republic of Korea and Mexico. 

A typical finding in the Republic of Korea is that the forging blanks weigh 

two to two-and-a-half pounds per pound of the net weight of the forged part. 

Tile wastage of material is twice or more that occurring with good practice. 

One interesting possibility noted in the study of technical development in 

Argentina is that faster technical upgrading may occur if supplier industries 

initially sell to high-quality producers of consumer durables such as 

b ·1 f l/ automo 1 e manu acturers.-

Indonesia faces a number of structural challenges in its quest to build 

its non-oil sectors. Among them are the re-structuring of the manufacturing 

sector by developing capital goods producing activities, balancing agriculture 

and industry by furthering the integration of the joint dependencies, and 

balancing the regional mix of economic activity. Structural considerations 

are not separable, however, from efficiency considerations as these two 

aspects reinforce one another. Through efficiency resources are saved and 

more can be accomplished from any given volume of investment. Through 

efficiency, moreover, it is possible to maintain structural achievements which 

otherwise may not be sustainable without intolerable burdens. On the other 

hand, efficiency is not meaningful independent of the chosen structures within 

which it operates. Efficiency is desirable only in relation to effecting 

desirable objectives. What is not worth doing at all is not worth doing well. 

Indonesia can save herself enormous waste by securing high task 

productivity, through proper training, specialisation and standardisation cf 

work, and high plant-wide productivity by ensuring a clean and clear working 

space, ~y using jigs and fixtures, by proper material handling, by using 

proper tools, by understanding the potential of the machines, by productive 

layout of machines, by the development of reliable and specialised 

sub-contracting networks, by minimising the cost of coordinating parent and 

sub-contracting relationships and by the development of a competent and 

cost-efficient input supply network that feeds efficiently and reliably into 

the using sectors producing machinery. 

To learn from the experience of others presupposes the existence of the 

will to learn and the will to apply the new knowledge and this presupposes the 

1/ Mariluz Cortes, "Argentina; Technical Development and Technology Exports 
to other LDC's", World Bank, February 1978. 
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existence of an educated core of policy-makers with a clear vision of the 

future and a strong sense of determination to effect change and progress. 

Indonesia is fortunate in having such a core, but policies adopted under 

pressure have not aiways, in retrospect, proved sound. Here again, the 

experience of other NICs may be useful and helpful. 

3.4 Government policies 

Superimposed on the technical difficulties faced by an infant capital 

goods producing sector may be additional difficulties induced by a policy 

designed to foster that sector's development. For example, in the Republic of 

Korea, Mexico and India there has been an early emphasis on the encouragement 

of large-scale firms by using a variety of incentives, including low-interest 

loans, investment credits and tax concessions. The outcome has frequently 

been the purchase of equipment that is several-fold too large for the domestic 

market. This is different from the problem faced by medium-sized firms which 

may initially possess equipment that can be efficiently used with a doubling 

of demand. The larger machines, we are emphasising here, may not initially be 

used for more than one-tenth of their capacity. Production is then saddled 

with inordinately high fixed costs and often leads to a diversified production 

base which competes with the product lines of small and medium-size firms, 

thereby reducing these firms production runs and raising social costs of 

production for the economy. Although this phenomenon is not limited to the 

capital goods' producing sector, it is more significant than in the capital 

goods using industries, given the much larger range of products that can be 

manufactured with a given set of equipment and the larger setting costs for 

each run. 

The emphasis on size often leads to laxity about quality. This is 

particularly evident in the case of machine tools, such as cutters and shapers 

of metal which are used in the production of all equipment. But if locally 

produced tools are not adequate for the high precision needed in much of the 

equipment-producing sector they may compromise the effectiveness and 

competitiveness of the latter sector. 

In such circumstances government policy must address this problem at two 

levels. First, emphasis on quality should be paramount and second, some 
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imports should be admitted. The effect of restrictions on imports in India is 
. . . 1/ 

well documented in this quotation:-

With few exceptions, machine tools and equipment are 

10-25 years old and in poor condition due to both 

difficulty of importing spare parts and bad maintenance. 

This is particularly so in the heavy machine tool sectors 

where little if any replacement has taken place. 

Single purpose, non-automatic light machine tools 

dominate throughout, with consequently variable operator 

workmanship. In the early 1950s, when most Indian firms 

coU1JI1enced manufacture, machinery was of low speed simple 

construction and had remained virtually unchanged for the 

previous SO years. For these models, and with 

abundant cheap labour, the original machine tools were 

adequate. In the early 1960s there was a revolution 

in textile machinery design leading to machines 3-4 times 

faster than 1950 models. Within a few years this 

sophistication in desigr, had out-moded all existing 

machine tools, as tolerance became critical, and 

extensive investment in re-tooling became the order 

of the day in Europe and Japan. Indian textile 

machinery makers did not follow suir and today expect 

to manufacture modern products with obsolete machinery. 

This leads to lower quality. In a large number of 

cases rejection rates a~e reportedly so high that, 

unless defects are overlooked and faulty parts used, 

production would be halted. The sad state of machinery 

has a disastrous cascading effect. Varying to:erance and 

modest operational ability necessitates intensive 

inspection. Vsually costly remedial action has to be 

taken to patch up machines. Most machines have to be 

erected in plant and far too much filing was under-

taken to ensure that all the parts fit. The lack of 

standardisation is also a constant concern for textile 

mills since it is very difficult to find spare parts 

that fit their machinery. 

1/ The textile machinery in India (World Bank 1975) pp.20-21 
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3.5 Export Prospects of Machinery 

Firms in the developed countries have found it increasingly difficult to 

produce simple standard universal machines at competitive prir.es and are, 

therefore, obliged to concentrate on the production of more sophisticated 

machines. This trend has opened up the possibility of developing countries 

penetrating international markets. In 1979, the developed market economies 

imported machines valued at $196 million from developing countries, a 

substantial increase over the $4.3 million in 1970. More promising perhaps is 

the trade in machinery among developing countries which has grown from $13 

millicn in 1970 to $98 million in 1978 • ..!:/ 

There are regional characteristics that affect the pattern of machine 

exports from developing countries. For instance, the distance between 

suppliers and markets appears to be an important factor. For users in Europe, 

Africa and, to a less extent, west Asia, standard machines are available at 

relatively low costs in the neighbouring developed countries such as Spain, 

Yugoslavia and in Centrally Planned Economies. On the other hand, major 

suppliers to South and East Asian markets are India, Korea, and Singapore. 

Canada and the United States have easy access to Latin American suppliers in 

Argentina, Brazil and Mexico. 

Developed countries import primarily conventional lathes, drilling 

machines and grinding machines demand for all of ~hich is price-elastic. For 

instance, Japan's imports of machines from developing countries accounted for 

only 8.5 per cent of the value of her machine imports, but for about half the 

number of machines imported. These figures suggest that machines imported 

from developing countries were much cheaper than those imported from other 

developed countries; the average unit price per machine supplied by firms in 

the developing countries was $2,480 as compared to $28,530 from those obtained 

f 1 . . 1 . 2/ rom supp iers in other deve oped countries.-

The foregoing evidence is particularly relevant for the machine tool 

industry but carries with it significant lessons for the capital goods sector 

at large. Indonesia's export chances are best in conventional, standardised 

and cheap machinery and should be directed primarily to the Asian rim and/or 

Middle East and North America. 

1 I UN , St at is t i ca 1 'office • 
2! ~inistry of Finan'c'e, Customs ~tatistics, Tokyo, Japa'n. 
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3.6 Design adaptation and indigenous research and development 

Given that the wage-rental ratio, however distorted it may be, is 

considerably lower in the NICs producing equipment than in the developed 

countries and given a cost minimisation objective, locally produced machinery 

should be labour-iatensive. The rather thin evidence on this matter from 

NICs, however, suggests otherwise. But, the production of vintages of 

equipment no longer produced by more advanced countries shows responses to 

domestic factor proportions. 

There are two sets of evidence on which to draw. First, there are 

detailed studies of specific sectors in LDCs, such as the Indian 

textile-machinery industry. Because these are focused on machine production, 

considerable information is available about the character and significance of 

technical design changes of the final product as well as the production of 

older designs, usually under licence. Much of the evidence on this matter is 

drawn from the experience of large firms and as such is applicable only to 

this class of firms. 

A second set of studies describes the design activities of NICs equipment 

producers as a by-product of other interests, including analysis of export 

performance, the choice of technique, and the efficiency of small-scale 

enterprises. 

Large firms often produce under licence and behind protected tariff walls 

Titey consequently face weak incentives to obtain the cost advantage that more 

labour-in~ensive equipment would confer. Smaller producers of equipment are 

more likely to sell to firms facing more competitive factor and product 

markets and, as a result, to undertake greater adaptation of imported designs 

or to produce their own. Indonesia would be well advised not to overlook this 

evidence. As long as large firms continue to rely on licences, only smaller 

firms are expected to be interested in copying and adapting existing 

equipment. Indians and Koreans continue to produce semi-avtomatic looms which 

have proved more desirable in the local market, partly because of only 

sporadic availability of the high-quality yarn necessary to realize the fast 

speeds of modern looms and partly because of the lower initial cost of 

equipment and low wages in the textile sector. 
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Relying solely on equipment of older vi~tage, may end up giving the 

developed countries technological dominance. Design research is then a very 

crucial complement to considerations of efficiency elaborated above. 

There are a number of instances of companies modifying imported designs, 

upgrading them, and producing a machine that permits a lower capital-labour 

ratio in the using sector. For example, Argentine companies are currently 

producing food-processing equipment that is less mechanised than 

advanced-country equipment designed for the same product. Other pieces of 

evidence indicate that smaller firms in many countries, usually not 

manufacturing under licence, have produced simple equipment that is often used 

for the production oi goods wh0se quality is too low for international trade. 

There is also Ample evidence that developing countries in general do not 

devote much effort or resources to research, and that is true even in the 

NICs. Much of the limited research undertaken in developing countries is 

?rocess related and pertains primarily to design. Research and development in 

developing countries suffer from a major comparative disadvantage within the 

prevailing structures. Structural and institutional changes are required to 

elevate this activity to the level needed to match the continuous 

breakthroughs in the advanced economies. In simple terms, Indonesian 

policy-makers must approach this area by treating technology development as an 

infant industry that requires necessary but temporary nurturing. 

3.7 Conclusions 

The long-term competitiveness of Indonesia's capital goods production will 

ultimately depend on three conditions; first, reducing excess production 

costs attributable to the types of inefficiencies cited earlier; second, 

undertaking research to reduce production costs and to alter designs; and 

third, ~xpanding the domestic market and venturing into the world market. 

Some of the excess production costs attributable to inefficiencies will 

decline of their own accord through greater experience and a growing level of 

output. Labour productivi~y on set taJks will improve with learning by 

doing. Plant-wirle productivity should also grow as a consequence of an 
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increase of individual plants and management training. In addition, augmented 

organisational experience should increase the ability of both the firm and the 

sector to gain from sub-contracting. 

On the other hand, X-inefficient practices -- the absence of conversion 

guides for machine operators, the misuse of existing machinery and problems of 

layout -- are likely to require special attention, foreign consultants, visits 

to foreign firms and upgrading of both firm level and country-wide research 

organisations to enhance knowledge of the best practice. 
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STATISTICAL ANNEX 
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Annex Table 1 

World Exports and Imports of Engineering Products, 1978 

Exports Imeorts 
106 us $ % 106 us $ % 

Developed market 
economy countries 324, 771 88.2 220,404 59.9 

of which: 
West Germany 66,847 18.2 23,895 6.5 
U.S.A. 60,156 16.3 44,871 12.2 
Japan 55,511 15.1 4,518 1.2 
France 27,822 7.6 19,319 5.3 
U.K. 24 ,432 6.6 17,665 4.8 
Italy 18,400 5.0 i0,765 2.9 
Canada 14,698 4.0 19,233 5.2 

Developed planned 
economy countries 36,410 9.3 37 ,492 10 .1 

of which: 
u.s.s.R. 9,906 2.7 17 ,491 4.8 
Czechoslovakia 5,603 1.5 3,557 1.0 

Developing countries 9,385 2.6 110, 326 30.0 

World Total 370,565 100 .o 370,565 100.0 

Source: Bulletin of Statistics on World Trade Engineering Products, 1970 
ECE, United Nations, New York, 1980. 
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Annex Table 2 

Development of Trade in Engineering Products between Economic Regions, 
1970 and 1978 

(Millions of Current US $) 

To Development market Developed planned Developir.g countries World 
economy countries economy countries 

1970 1978 1970 1978 1970 1978 1970 1978 
From 
Developed 
market 57,617.9 211,722.9 2,376.7 12,677.2 18,419.6 100,300.6 78,414.2 324,770.7 
economy 
countries 

Developed 
planned 
economy 
countries 

Developing 
countries 

800.l 3,282.5 7,202.7 24,819.6 2,065.7 5,965.6 10,072.2 34,067.7!'!../ 

504.5 5,439.0 7.6 5.6 455.6 4,030.0 967. 7 9,384.6 

World 58,922.5 220,404.3 9,587.0 37,492.4 20,940.9 110,326.2 89,454.1 368,222.9!'!../ 

Source; Bulletin of Statistics on World Trade in Engineering Products, 1978, ECE 
Uni~ed Nations, New York, 1980. 

a/ Excludes exports of Romania not distributed by destination of 2,342.3. 
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~s::hi:-:e:-v and 7ransjo~: E~uio~en:: ?~odu=~~on and T::-ade~ 1 

in Selected ~~veiooing Coun~r1es 

(1930 or latest year available) 

(1 l (2) bl M (5) (6) hl (8) 
Co1.111try Value ll1mlr!r cro .. Ia- Ex- Appu. Dom. Ezrort 

or Added cf Output port• port• eat l'!-o- Rat;o 
Territol"7 a.pl. Con•,.P- cure- (5):(3) 

Uon ment 
(3-5+li) Ratio 

------ !M!!6l ---
* 'Ibou- $ • $ $ Per Per Tear 

..1filb._ lll."lc!.9 Mill • .....!!fil.:.. ...!!.lli..:.. !!£h.. Cent ~ 

CROUP I 
Chinab/ 1980 21.1~ 13,600 51,80~ n.a. n.a. D.8. n.a. n.a. 
Bruff 1919 T,2 n.a. 16,90 e li,ooo 2,Loo 18 ,500 TB 18 
Iugoel&Yia 1979 6,802 613 19,162 ·5,236 2,100 - 22,300 TT u 
Republic ot 

596 Korea 1919 li,597 13,024 6,153 3.233 15.91ili 61 25 India 19TT 2,308!} i,21ii...Jr 8,6)8!/ 1,2311 3T5 9,li95 BT .. 
Mexico 1911 n.a. 100 3,la37 2,530 248 5,n9 56 T (1976) (T09) (lo6) 
Singapore 1979 1,511 lli8 li,029 5.190 3,T6T 5,li52 5 93 

CROUP II 
llorig !tong 1978 l,313 231 li,Olil 3,590 2,590 5,093 30 63 
Vene~uela 1979 l,281&!.1 ee 4,050!/ 5,i.n 28 9,li99 42 1 
Uruguq 1911 151ia 51!.I 3la8e 191 14 531 63 la 
Ke117& 1978 96 31 462 691 T l,lli6 Lo 2 (1979) (131) (Jo) 
ColORbia 1911 58~ eo 1,381!/ 763 63 2,081 63 5 Iran 1974 55 e 6fP l,59Te 2,012 33 3,636 Ii] 2 (19TT) 

1o!f 1,09o!f 
(6,360) (lil) 

Argentina 1978 a.a. l,LT6 510 2,056 28 LT 
Tllail9Dd ~ 1978 a.a. a.a. a.a. 1,631 137 

(19171 (liT6) 
Chile 1917 433 ... 723 TOO 27 1,395 50 .. 
Peru 1911 372 a.a. 845 595 2T l,Ll3 58 3 (1913) (330) ( 31&) 
F.g1J't 1976 306 93 eoo 1,175 11 1,964 lao l.li P!iili ppiJIH 1911 21&0 100 1,125 1,105 53 2,lTT 1&9 5 

CROUP III 
Indonemia• 1978 235 92 TliO 2,434 n 3,103 22 10 Cuba 1916 a.a. n.a. 665 1,321 1,992 33 (1919) :111 
lligeria 1976 l5L 23 582 3,896 la,liTS 13 hof7 Cout 1978 121 T i.15 902 35 1.282 30 e TUDida 1978 9lt,.; ;~ 337 742 31 i,oi.e 29 9 Iraq 1915 94 201 l,72lt 1.92~ 10 Z-bia 19Tli 15 10 !79 258 ""' h 
Baogladelb 1978 Tl a.a. lloT 2li5 3 3119 JT 2 (1971) (651 (21i) 
Ecuador 1976 . 69 10 llt8 li4l 5 5811 ~ 

la 
Kuwait 1971 66 a.•. 108 2,205 275 2,03(1 255 (1916) (li5) (li.6) 
Udted Arab 

-1Y ElliratH 1978 57 4.3 lll 2,361t 126 2,3li9 114 
Malta 1978 52 5,3 94 93 48 139 33 51 Papua lfev 

i.e!l r!.' 111!.I Guinea 1976 130 2L9 L5 
Cypru1 1979 38 4 85 236 28 293 19 33 Co1ta Rica 1978 a.a. n.a. 175 363 JO 508 29 17 (1915) (29,/h/ (7) e/hf 6~h/ llicaragua 1976 2~- 2.~ 236 2.8 29lt 20 5 Jordan 1978 2 . 4. e1lll 451 Lo li92 8 la9 
.Dominic:aa 

2rfl/ R"public 1978 3 72 20li lli 262 26 19 United 
Republic: or 
Tan~ania ~ 1974 a.a. n.a. 55 179 2311 24 

(19TT) (27l (7) 
Panama 1911 19 1.8 39 166 4 201 17 10 H..ie.iHcar 1976 9.6h/ 3 30.w 10.5 2.1 99 29 T Mauritiu• 1976 9.1 n.a. 21. • 86.1 10.9 91 11 51 Fi Ji 1971 9.0 l.li 24.9 5L.6 5.1 TL.I, 27 20 
Barbado• 1911 6 2 16 51 11 56 9 69 rt.hiopia 1976 3.1 1.1 u 120 J.la 125 4 Lo 
Argbaailtan 19TT a.a. 2 5 .It 35 Ito.Ii 

:µi Somalia 1976 0.2 0.1 0.9 lilt 1.6 la3 1~6 

~: Unit"d ff~tion1, Yearbook or In•ernational Trade Stat!1t!c1 1 1 (United !lation1 
publication, Salo No. ::/F.80.XVIl.5 vol.I., Uaited "atioa• Yearbook or In1ustrial 
St11tilties 1 l 8 Edition (United Nation• publication, Sale• "o· E.eo.XVII.9) and 
Ibid: 1212 Edit ion United Nation• publication, Sale• Ko, 1.81.XVII.8). 

!1 V1lue added, gro•• output and emplo)'llent refer to ISIC 38; import• and export• refer to 
SITC 1 (Rn.l). 

b/ S.e table I.3 ror tbe method u1ed in Cbine11 1tatl•tlc•. 
-c1 Capital sood• onl7 (1ee table I.J tor explanation ot data). 
d/ For tbe United Republic or Tan&ania and Thaila.nd •••table I.J. 
':ii I~c:luding ISIC 390, 
ti l!!acludiag ISIC 385, ,, Including ISIC 312. 
hf lnclu~ing ISJC 311 and 372. 
II The ratio 11 negatiYe oving to import• that are re~1ported. 
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Annex Table 4 

Indicators of the Develoom~nt cf the Caoital Goods Sector in 
Selected Deveiocin~ :ountries 

l. Number of establishment!/ 
engaged in capital goods 
manufacturing (thousands) 

2. Number of workers engage~/ 
in capital goods manufac
turing (thousands) 

3. Number of scientists and;} 
engineers 

4. Number of engineering!!/ 
graduates 
(per cent increase over 
10 years earlier) 

5. Gross output!/ ($billion) 
6. Imports!/ ($billion) 
7. Exportd/ ($billion) 
8. (i) : (5) (per cent) 
9. (7) as per cent of all 

manufactured exports 
(SITC 5 to 8-(67 + 68) 

10. Apparent consumption of 
capital goods ($billion) 
((5)+(6)-(7)) 

11. Domestic supply ratio 
((5)-(7) as per cent of (10)) 

12. Value added.!!/ ($billion) 
13. Production of machine toolsi/ 

($million} 
14. of which exports 
15. Imports of machine tools..i/ 

($million) 
16. Apparent consumpti~~/ 

of machine tools ($million) 
{( 13) +(15 )-(14)) 

17. Domestic supply ratio for 
machine tools 

China, 
Peoples 
Reo. of 

107.2 

13,600 

n.a. 

n • .1. 

n • .1. 

51.8 
n.a. 
n • .1. 

n • .1. 

n.a. 

n.a. 

n.a. 

15.5 
420 

28 
60 

452 

86 

((13)-(14) as per cent of (16) 

(1980 or la:est available year) 

India 

17.9 

1,230 

698 

13,611 

14 

8.5 
1.2 
0.4 

4.7 
15.0 

9.3 

87.1 

2.2 
156 

27 
48 

177 

73 

Brazil 

11.2 

838 

541 

8,140 

148 

16.9 
4.0 
2.4 

14.2 
29.0 

18.5 

78.4 

1.2 
380 

46 
8.9 

423 

79 

Rep. of 
Korea 

6.0 

417 

800 

32,193 

539 

9.2 
6.1 
2.4 

26.5 
19.0 

12.9 

52.0 

3.3 
130 

25 
360 

465 

23 

Note: The data are nor. strictly comparable owing to differences in coverage 
of years, number of establishments and goods produced and traded. The 
information for India and the Republic of Korea in chis table differs 
from that shown elsewhere because consumer goods are excluded from 
production and trade data. For details see following notes and 
sources. 

Peru 

1.5 

51 

85 

346 

31 

0.8 
0.6 
0.03 
3.0 

25.0 

1.4. 

58.0 

0.4 
n.a. 

a.a. 
64 

n.a. 

n.a. 

Thailand United Rep. 
of Tanzania 

l 0.1 

n.a. 7 

20 n.a. 

2,131 53 

470 n.a. 

a.a. n.a. 
1.6 0.4 
o·.1 n.a. 

n.a. n.a. 
16.2 n.a. 

n.a. " ... 
n.a. n.a. 

0.77 0.027 
n.a. n.a. 

n.a. n.a. 
95 18 

n.a. n.a. 

n.a. n.a. 
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Notes and sources 
a/ Brazil, Republic of Korea, Peru; establishments employing five or more 

workers; India; Establishments with 10 or more workers using electric 
power, or 20 or more workers not using power; China; all establishments 
(wholly people-owned and collectively-owned enterprises); Thailand; 
small shops with fewer than 10 employees are included in the estimate 
provided in a case study of Thailand (TD/B/C.6/AC.7i4 of UNCTAD); United 
Republic of Tanzania; estimate from a case study (TD.B/C.6/AC.7/5 of 
UNCTAD). 

E_/ 

c/ 

d/ 

The information relates to 1980 (China), 1979 (Republic of Korea), 1977 
(India, United Republic of Tanzania and Peru), 1974 (Brazil). Sources; 
United Nations Yearbook of Industrial Statistics, 1978 edition and 1979 
edition, vol. 1 for Brazil, the country case studies for the other 
countries and Report on Mining and Manufacturing 1979. Economic Planning 
Board, Republic of Korea, 1981. Establishments making radio and TV sets 
(ISIC 3832) were excluded in India and Republic of Korea but not in the 
other countries. 

Same coverage as for a/. With respect to China, in the United Nations 
Yearbook of Industrial Statistics, 1979 edition, vol. 1, p.86, it is 
reported that the total number of employees in ISIC 382- the only 
subsector reported under ISIC 38- was 9,175,000 and includes only 
employees of wholly-owned enterprises with independent accounts. In the 
case of the United Republic of Tanzania the figure is an estimate based on 
the 1974 figure given in a UNCTAD case study of 5,300 and an estimated 
growth rate of 14 per cent per annum extended to 1977. 

The number of scientists and engineers in taken from Statistical Yearbook 
of UNESCO, 1981. Data are given for following years; 1977 (India and 
Republic of Korea), 1975 (Thailand), 1974 (Peru), 1970 (Brazil). 

The information relates to 1979 for the Republic of Korea, 1978 for 
Brazil, 1977 for Peru, and 1976 for India, United Republic of Tanzania. 
Source; Statistical Yearbook of UNESCO, 1972, 1975 and 1981 editions. 

~/ Excluding electrical appliances and passenger cars in Brazil, India and 
Republic of Korea; ISIC 38 for Peru. For China, gross output is 
expressed in 1970 prices converted into US dollars at the 1970 rate of 
exchange. 

The information relates to 1980 for China, 1979 for the Republic of Korea 
and Brazil, and 1977 for Peru and India. 

!_/ Imports are SITC 7, Rev. 1 for India, Peru, Th~iland and United Republic 
of Tanzania, SITC 7 minus 781 (following SITC, Rev. 2) for the Republic of 
Korea. For Brazil data concerning capital goods imports were taken from 
the Brazilian case study (TD/B/C.7/AC.7/6). The informaion relates to 
1980 for the United Republic of Tanzania, 1979 for Brazil and Repulic of 
Korea, 1979 for Thailand and 1977 for India and Peru. 

~/ Exports are SITC 7, Rev. 1 for India, Peru and Thailand, SITC 7 minus 
(761+762+763+781), following SITC, Rev. 2 for the Republic of Korea. For 
Brazil, they were taken from the case study. The information relates to 
the same year as for imports (see note (b) above). 
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h/ Value added for India, Brazil and Republic of Korea refer to the same 
coverage as gross output; for China, value added was estimated to be 30 
per cent of gross output. For Brazil, value added has been estimated on 
the basis of the share of value added in gross output of !SIC 382 to 385 
and 390 in 1974 (as reported in the United Nations Yearbook of Industrial 
Statistics), applying it to the 1979 figure (reported in the Brazilian 
case study). For Thailand, the information was taken from the Thailand 
case study. For the United Republic of Tanzania, the figure was obtained 
by applying the ratio of !SIC 38 to GDP in 1974 to the GDP estimates for 
1977, assuming that this ratio stays more or less constant. The 
information relates to 1980 for China, 1979 for Brazil, Thailand and 
Republic of Korea, and 1977 for India, United Republic of Tanzania and 
Peru. 

i/ Estimates for 1980 as shown in National Machine Tool Builders' 
Association (McLean, Virginia, USA), Economic Handbook of the Machine 
Tool Industry 1981-1982, United States, 1981, page 165. 

j_/ 1980 for China, India, Republic of Korea and Brazil, as shown in National 
Machine Tool Builders' Association, "Economic Handbook ••• " (op. cit.) 
page 165. For Peru, Thailand and United Republic of Tanzania the figures 
represent the accumulated imports in the period 1972-1977 (SITC 715.1 
Rev.l). Imports of machine tools into Peru and Thailand in 1977 were 
only US $9 million and $24 million respectively; into the United Republic 
of Tanzania they were $14 million in 1975 and $2 million in 1976. 

k/ Since in Peru, Thailand and the United Republic of Tanzania local 
production is very small or non-existent, the accumulated imports in the 
1972-1977 period can give a rough idea of the recent stock. For the 
other countries the figures for apparent consumption relate to 1980. 
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Annex Table 5 

Manufacturing value added (MVA) of !SIC-groups 382, 383 and 384 
(machinery and transport equipment) 1970, 1975 and 1980 

(in 1000 US $, at constant 1975 prices) 

1970 1975 1981 

Bangladesh ...... 10,600 32,186 
India 1,844,181 2,187,300 3,149,934 
Indonesia 64,203 159,300 335,938 
Hong Kong 292,420 423,900 569,523 
Korea, Republic of ll5 ,324 519,203 1,593,632 
~alaysia (Western part only) ll9 '274 190,100 335,947 
Pakistan 75,637 140,600 138 ,994 
Philippines 232 '743 302,000 464,321 
Singapore 188,491 426,000 1,385,528 
Sri Lanka 27,078 28,700 
Thailand 88,384 196,900 

(1976) 
(1980) 
(1980) 
(1976) 

Source: UNIDO: Industrial Strategies and Policies in Developing South, 
Southeast and East Asia: A Review.UNIDO/IS.412, 15 November 1983. 



- ---- ---

- 30 -

Annex Table 6 

Growth of Industrial Production in 15 Latin 
American Countries, 1960-80 

(Average compound rates of growth) 

GDP Industry~/ 
% % 

Argentina 3.3 4.0 
Bolivia 5.0 5.8 
Brazil 7.4 7.8 
Columbia 5.6 5 .4 
Costa Rica 5.8 8.0 
Chile 3.7 .) • 5 
Ecuador 6.4 9.0 
El Salvador 4.4 5.4 
Guatemala 5.5 7.1 
Honduras 4.5 5.6 
Mexico 5.8 7.8 
Nicaragua 4.1 6.0 
Paraguay 6.5 8.7 
Peru 4.0 4.4 
Venezuela 5.2 6.3 

Unweighted average 5.1 6.3 

Source; ECLA, based upon Official Statistics. 

f!.../ Includes mining and construction. 



Lutin America (15 counldef•)~f: Rtruct.ure of the !>innufucHffi_l}K_Industries, l950-!9H_ 
'Percentages of ValuP. Added) 

lSlG 

311--312} 
311-]14 

121 
322-324 

323 
332 
~42 
390 

3]1 
3111 

351-1521 
356 

353-]51• 

355 
361-362} 

369 
371-372 

301 
382 
31)3 
3811 
185 

g~~: 

lndustry 195~/ 1955!!/ 196o£1 1965 1970 

Food, uever11ge 
ur.d 'fobacco 
'l'extilel> 
WcurinB uppurel nud footwear 
Leather 
1''ur11it11re 
Printing ~nd p11l>liuhing 
Other munufuctui·es 

~">1il1tot.a.l Gt~~l!E__A 
Wood and cork products 
Pu1..::r auJ p•lpcr p1·od11cts 
Tn1lust:rial clae':ud cu ls, other 
cl1c111icals und plunt.ic productt\ 
Pctrol<,UJR rcri11ories llll<l UllB<~. 
i•roducte of petrole1u11 and coal 
Ru1>11er ~roducts 
Mu11ufuctun~ or non-met.ullic 
~iini~r&l prooluctu 
Iron tmd steel and non-ferrous 
111etals 

Subt;ol.o.l Gronu ll 
Metal i·roducls 
Non-electr icul "''"~hinery 
Electricul muchiuery 
Trnunporl; t~quir,u1e11t 
Professiuna.l equipment 

Subtotl\l Group C 

Total 

31.0 

15.9 
6.1 
1.0 
2.2 
4.2 
1.0 

63.11 
2.9 
2.2 
~.4 

4.8 

1.5 
5,3 

'3·.6 

£2..-1 
4-:-3 

2.9 
0.9 
2.11 
o.11 

!Q.;2 

20.6 

14.7 
7.1 
0.9 
1.9 
4.o 
0.9 

58.1 
2"JI 

2 .11 
7,3 

5,6 

1.8 
5,6 

4.6 

£2....1_ 
~ 

3,5 
1.1 
2.6 
o.li 

12.2 

100.0 100,0 

J::CLA, bd.i;ed on officiul statistics. 

26.7 

11.9 
5,5 
0.1 
1.7 
3,5 
Q.9 
~ 
2.3 
2.1 
6 .fl 

6.o 

l.B 
11,9 

5,7 

TI__._J_ 
11--:b 

11.2 
3,0 
5.1 
0.5 
~ 

24.4 

10.2 
4.5 
o.6 
1.5 
3,3 
0.9 

45.5 
2.1 
2.5 

10.0 

6.6 

1.9 
4.6 

7,0 

3li. 6 
5:-b 
• 4 .4 

3,6 
5,5 
o.6 

12.:2 

23.0 

8.8 
3,6 
0.8 
1.3 
3.2 
1.1 

41.8 
1.8 

2.6 
11.3 

6.J 

:c>.o 
5.1 

7,3 

36,4 
5.8 

4.5 
. 4 ,] 
6.7 
o.4 

21.f\ 

l.QQ_.0 100.0 lQQ.:.Q 

1975 1976g/· 19715!/'i:./ 

20.7 

6.2 
3,5 
o.4 
l.3 
2.6 
0.9 

'.iJ.6 
1.7 
2.3 

12.6 

5,6 

2.2 
5,4 

7.6 

~ 
5.6 

5.4 
11. 7 
13.7 
o.6 

£2.& 

19.8 

7,9 
3,2 
o.4 
l. 3 
2.7 
0.9 

36,2 
l":8" 

2.11 
13.5 

5,8 

2.3 
5,4 

7,4 

38,6 
5.11 
5.~ 
5,0 
8,3 
o.6 

£hi 

100.0 100.0 

10.9 

7.fl 
3,0 
0.3 
1.5 
2.8 
0.9 

}2_.:l.. 
2.1 
2.11 

14.7 

4.3 

2.3 
6.1 

8.5 

110.li 
5.0 
5.1 
5. ·r 
7,9 
0. (\ 

211.5 

!QQ.:..Q. 

••I J,r&er.tina, Bolivia, Hrudl, Colomhia, Couto. Rica, Chile, Ecuo.doi·, Y.l. flalvador, Gunt.emala, llond1irus 1 Mexico, Nic11ragu1•, 
- l'uruguo.y, Peru aid Ve11ezuulu. 
b/ bdud ing Jl'"'li via. Chile. Pnrngue.y e.nd · mumber countries ot thr: Central. Alnerice.n Conunon Market (Coeta Rica, El Sl\lvndo1·, 
- r.uilt<:!:1u1 a, Hor,tl1u·a!'i nnd Ni c1U"a~11a), 
c / J-.'.;;c l urli r.g l'un~g uc..;,r. 
~/ Exclu,1i.-,t: mt>;r.b.::t· cmu1lriua of the Central /llneri can Conunon Market, 

~i Exduding J\rt:<!ntinu .. 

fi> u 
~ 

~ ..... 
~ 

~ 

l,.J 
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~!1.ire Of Metal Working Industry in the Manufacturi11g Industry 

in Latin America and Selected Sub-regions 1950-1977 
(Percentages of Value Added) 

!SIC Product Group 1950 1955 1960 1965 1970 1971 1972 1973 v.n11 1975 1976 1977 

Latin America. 

381 Fabricated met.nl products 4.3 4.6 4.6 5.6 5.8 5,7 5,8 5,7 5.4 5.6 5,4 5.0 
382 Non-electrical machinery 2.9 3.5 11. 2 4.4 4.5 5.0 5, 11 5,9 5.6 5 .11 5.8 5.1 
383 Electrical machinery 0.9 1.1 3.0 3.8 4.3 4.4 11. 6 4.9 4.5 11, 7 5,0 5,7 
384 Transport machinery 2.4 2.6 5,1 5,5 6.7 7.2 7,5 8.2 8.9 8.7 8.3 7,9 
385 Professional equipment o.4 o.4 0.5 o.6 o.4 o.6 0.7 0.7 o.6 o.6 o.6 o.8 

Subtotal 10.9 12.2 1-Ll 19.9 21.8 23.0 24.o 25.4 25.0 25.0 25.2 24.5 

Brazil 
-3~ Fabricated metal products - 2.9 3,4 3,9 4.3 11. 7 5,0 5.4 5.2 5.2 5,2 5.0 

382 Machinery except electrical 5,5 6.4 6.8 7.0 7.6 8.1 8.8 8.4 7 .11 7,5 6.9 '-·" 
~83 Electrical machinery 10.9 1.2 3.2 11. 3 5,3 5.7 6.o 6.5 5.4 5 .6 5,9 5,9 ,,j 

384 Transport equipment 1.2 5.2 5.1 8.o 8.9 9.6 10.3 11. 7 11. 5 10.9 10.4 
385 Professional equipment 0.2 o.4 0.5 o.6 0.7 0.7 . o. '( 0.7 0.7 0.7 0.7 

Subtotal GrouE C 10.9 11.1 18.6 20.6 25.2 27.6 29.4 31. 7 31. 3 30.5 30.2 28.9 
a/ 

Andean Groui: 
381 Fabricated metal products 1.2 1.6 2.8 3,5 3,7 3,8 3,8 3.8 3,6 4.4 11 .1 4.8 
382 Machinery except electricel 0.8 0.9 1.3 1.9 1.8 1.9 2.2 2.2 2.1 2.6 2.7 3,6 

~~ 
383 Electrical machinery 1.0 1.0 1.3 2.1 2.6 2.7 2.9 2.9 3,0 3,7 3,7 11.1 ~j 

,j 

384 Transport equipment 1.4 2,0 2.0 3.3 3,0 3.1 3,3 3,5 3.2 3,9 3,6 2.8 lli 
>< 

385 P~ofessional equipment 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.3 o.4 0.2 0.3 ~:J 

Subtotal 11. 4 5.6 7,5 10.9 11.3 11. 7 12 .11 12.6 12.2 15.0 111~ 15.1 ill 
o' 

Am . b/ 1~ 

Central erica- (\) 

381 Fabricated metal products 1.2 3.1 4.8 4.8 1.,9 5,0 5.0 4.6 en 

- -382 Non-electrical machinery 0.7 1.1 1.2 1.3 1.2 1.2 1.2 1.1 
383 Electrical machinery 0.3 0.7 1.7 1.7 1.7 1.8 1.9 l.C 
3811 Transport equipment 1.8 1.5 1.6 1.7 1.6 1.5 1.6 1.7 

Subtotal 4.o 6.3 9,3 9,5 9.4 9,5 hl 9.2 

Source: UNlDO: The Capital Goods Industry in Latin Amedca: present situation and prospects (draft dated 15 November !983 

UN LOO/LS) 

a/ Bolivia, Colombia, Ecuador, Peru and Venezuela. 
li_! Costa Ri~a, El Salvador, Guatemala, Honduras and Nicaragua. 



Transnational Enterprises in the Capital Goods Sector in Brazil, 1977 

Transnational enterprises Transnational investment Major transnational enterprises Investment 
per enter-

NlUllber % of 'I'otal Million of % Nlllllber 
Share in sales of prise 

us $ all TNG of srune Million of 
product group (%) us $ 

Mechanical industry 106 16.4 825 8.1 10 48.l 1.e 
Electrical equipment 71 11-0 1,639 16.o 10 59,6 23.l 

and telecomnn ••• ict.:cions 

Transport equipmenc 46 7.1 1,726 16.9 10 82.1 35,5 

'l'otal of above 223 34 ,5 4,190 41.0 30 63,3 18.8 
- - - - -

- 'l'otal of transnational 

-

enterprises in 
-manufacturing industries 647 100.0 10,217 100.0 105 62.5 15.e 

Source: UNIDO: The Capital Goods Industry in Latin America: present situation and prospects (draft dated 15 November 1983 
UNlDO/lS). 
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