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ISSUES AND PROBLEMS OF "JiE DEVELOPMENT OF THE WOOD, PETROCHEMICAL AND CHEMICAL 

INDUSTRIES IN TilE DEVELOPING ESCAP REGION 

By John ~ong (Associate Professor of Economics, National University of 

Singapore) • 

INTRODUCTION 

To start with, it may be useful to S}C....:hetize some common characteristics 

of thes~ three industries and put them in the overall perspective of the 

developing ESCAP region. These three industries can be ca 1 led "resource-based 

industries", which may be defined as industries critically linked to supplies 

of natural resources of a specific type or from a specific source. Thus the 

wood industry is clearly based on forest producta, and the chemical and 

petroleum 1ndus~ries on a variety of minerals, especially petroleum and 

nat·1ral gas. 

The role of natural resources ~n economic development has been 

controversial ever since the economist put forward the familiar triumvirate, 

land (a proxy for natural resources), labour and capital, as the key factors 

of production which determine economic progress. Today, the topic draws 

attention largely from economic geographers rather than from economists, as 

most economists come to recognize that the endowment of natural resources with 

a country is a valuable but no necessarily an indispensable prerequisite for 

its successful industrialization. The economist's contribution to the debate 

on the role of resources in economic development lies in the theory of 

co171parative advantage; a country tends to sµecialize in the production of 

c01111Lodities which it can produce relatively more efficiently. The "naive" 

inti::rpretation of the static concept of comparative ac.lvantage would yield an 

over-simplified argument that if a country were rich in forest resources its 

comparative advanta~e invariably lies in the development of wood-based 

industry. Extending the argument into the static Ricardian framework, this 

would imply that the scarcity of natural resources constitutes a major 
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constraint on industrialization. ~his also amounts to saying that if a 

country had no petroleum products, it should not set up a petrochemical 

industry. 

In a dynamic context, however, the predictions of the theory of 

comparative ad·rantage concerning the role of ":"esource endowment in economic 

growth are much more comp lex. It is not just the size of the resource base of 

a country but the diversity and accessibility of its resources as well as a 

host of other crucial factors such as capital, ~abour, technology, price 

structure, institutional set-up, and government policy that all operate to 

condition the country's industrialization progress. Specifically, the 

nee-classical economic scenario, which stresses the dynamic forces of 

substitution by capital and technology for the lack of resources, as reflected 

in the Heckscher-Ohlin-Samuelson factor endowment theory, provides a better 

explanation as to ,.rhy a country tends to specialize in certain production 

activities. In the real world, it is the dynamic consider~tions ~hat actually 

shape tr~ exact role of resource endowment in the economic development of a 

country. While a resource-rich country has certain "natural·· ··'1vantage for 

developing some resource-based industries, a resource-poor cvuntry, with 

technical progress and an open trade policy, can also promote such 

resource-based industry. Initially, a "traditional" resource-based industry 

may be set up with the view to utilize the local raw material supply. But as 

the industry grows and be~omes model"T'ized, it may diversify its sources of raw 

material supply, with its original links with the local natural resources 

getting more tenuous. In fact, a "modern" resource-based industry is often 

set up not to gear to local or even regional, but to world-wide sources of raw 

material supplies. The case in point is the petroleum industry in Singapore. 

For the development of modern resource-based industries, there is simply no 

"iron law" to specifiy the possession of natural resources at home as the 

necessary precondition. This is clearly borne out in the actual development 

experience of some ESCAP countries. 

The developing ESCAP region is considered to be made up of 15 countries, 

namely: Afghanistan, Bangladesh, Burma, the area of Hong Kong, India, 

Indonesia, Iran, Republic of Korea, Malaysia, Nepal, Pakistan, Philippines 

Singapore, Sri Lanka and Thailand. Obviously, these countries comprise an 

' 
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extremely diverse group in terms of economic growth and industrial 

development. Diversity is equally pronounced with respect to their resource 

endowment, and hence the diverse pattern of development of these particular 

three resource-based industries. 

Broadly speaking, the 15 ESCAP countries listed in this project can he 

put into three categories, each with a fairly distinct development typology. 

Thus countries likt? t~ie Republic of Korea, the area of Hong Kong and Singapore 

(together with Taiwan Province of China), constitute the well-known Asian NICs 

(Newly Industrializing Countries), which have experienced near double-digit 

rates of growth for a sustained period, as shown in table 1. Their "dynamic" 

growth is based primarily on the rapid expansion of manufactured exports. 

These NICs are generally land-scarce and resource-poor economies. As 

city-states, the area of Hong Y.ong and Singapore have virtually no natural 

resources to speak of, except for their geographical locatior_. But tt.e 

Republic of Korea and Taiwan Province of China are also short of resources. 

However, the economic development of these NICs, as of Japan, has not been 

harupered by their lack of natural resources, for they have successfully 

overcome this constraint by intensifying the development of their human 

resources through cultivating higher levels of skills, enterprise, and 

industrial discipline. 

By comparison, the ASEAN (Association of Southeast Asian Nations) 

countries of Indonesia, Malaysia, the Philippines and Thailand are generally 

regarded as resource-based economies, favourably endowed with rich natural 

resources, which make up the bulk of their exports. Indeed, the annual ~xport 

of these primary resources has been the main qpring of ASEAN's economic 

growth, which has been sustained ac the respectable rate of around 7 per cent 

during the last decade. Furthermore, these ASEAN economies are open and 

outward-looking in orientation; and their open economic structures have also 

facilitated the exploitation of their natural resources and the development of 

t:1eir resource-based industries. 

Burma and Iran are not resource-poor countries; but their economies are 

not so 11 opl"n 11 as the ASEAN economies - Burma is gradually opening up its 

econcmy in recent years while Lea~ is increasingly drawn toward 
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inward-looking. The rest of the developi:ig ESCAP countries, namely, those on 

the Indian subcontinent, can be regarded as land-scarce and resource-poor 

economies, just like the East Asian NICs. But unlike the NlCs, these South 

Asian economies have not succeeded in developing a dynamic, export-o~iented 
industrial sector to propel their economies into high growth. Instead, they 

have generally followed an inward-looking development strategy, coupled with 

inappropriate govertllllent intervention. Consequently, these countries have had 

poor economic performance with their long-term growth rate around 4 per cent. 

(See table 1). 

The level and character of it'ldustrial development of these 15 ESCAP 

countries seem to have followed closely the overall pattern of their economic 

development. As can be seen from table 2, the more developed NICs are clearly 

more industrialized not only in tel"1Ds of higher per-capita value-added in 

manufacturing and higher manufactured exports, but also a more balanced 

industrial structure. While the industrial structure of most of the other 

developing ESCAP countries is still dominated by small, labour-intensive 

establishments directly connected with the processing of primary products or 

simple fabrication, the NICs have increasingly moved away from 

labour-intensive industries into more capital-intensive and higher value-added 

activities. Another marked difference between the manufacturing sector of the 

NICs and that of the other ESCAP countries is that the former is 

export-oriented. Although some ASEAN economies are making successful 

transition Erom import substitution to export expansion, there are still many 

developing ESCAP countries with industries trapped in the import substitution 

phase and plagued by structural shortcomings. In some ways, India stands out 

among this group of countries. As the largest economy in the group, with the 

longest industrialization history spanning over three decades, India has 

developed a very diverse industrial base in terms of scale of ope rat ion ar.d 

range of activities. Partly as a result of the prolongation of the import 

substitution policy and partly due to the existence of a large domestic 

ma1ket, most Indian industries ace not fully export-oriented and 

internationally competitive. s~ffice it to say that thi3 si~~le 
characterization of the industrial profile of these ESCAP economies should 

provide 1 i..s~ful persv'.ctive to '!Valuate the conduct and perfonnance of these 

thr?e resource-base<l iridustri.e~. 

• 
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1. TiiE WOOD INDUSTRY 

Of the three industries reviewed here, the wood industry carries profound 

socio-economic implications with a strong touch of humanity, as the raw 

materials of this industry are supposed to be universal, abundant and, in 

theory at least, inexhaustible. Wood-using industries are widespread in both 

developing and developed rncieties, and its products are found i.n every 

household the world over. The technology used by the industry ranges from the 

primitive ways of wood-gattering by hand and by axe to the hi6hly mechanized 

~nd automatic methods of ~imber extraction. In the old days, there were many 

"hewers of wood", who occupied a special place in the rural economy. Even 

today, wood-using activities still provide the peasants of the rural 

communities in some developing ESCAP countries with important sources of 

additional incomes and off-season employment. The peasants are heavy users of 

wood products in their homes and in their place of work. In short, the 

wood-using industry has been well-integrated into the daily life of t•.1e 

peasants. 

However, it would be a mistake to characterize the wood industry as 

purely a traditional type of resource-based industry void of "dynamic" 

implications. After World War II, the wood industry 4n many ESCAP countries 

has expanded rai>idly and become an i:nportant foreign exchange earner. The 

industry has also e;cperienced re.marka.i>le techoo.L.->gical advanc~. New 

technology has made it possible not only for the more efficient exploitation 

of forest resources but also by ways of upgrading the end-use pr0ducts. The 

case in point has been the introduction in recent years of laminates made from 

small piecen of wood which would not have been usable for solid wood products 

previously. In this way, the new technology has created new types of stronger 

wood panels with enhanced structural properties, thereby widening their 

cormnercial application. 

1.1 Production pattern in the region 

The wood industry is essentially made up of three components: (1) the 

forestry qector, which is concerued with tha growing and harvesting of trees; 

(2) the mecha1.ical pro.:essing sector; and()) the chemcial processing sector, 

which is mainly involved in the produ~tion of pulp and paper. The mechanical 
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processing sector can be further broken down into primary processing and 

secondary processing. The former is concerned with pr..,cessing of logs 

(cutting and treating of tim:.·er in the mill) into various boards and panels 

while the latter is responsible for turning into end-use products such as 

building materials, furniture, joinery, etc. There are many establishments 

which actually integrate the two processing stages. At each stage of 

production, there are by-products such as wood wastes which can be tt~nsformed 

into reconstituted wood panels or simply used as fuels for the processing 

kiln. This stage is sometimes ·call.ed tertiary processing. The focus of this 

study is on the mechanical processing sector. 

The basic raw mater~als for the wood industry are, of course, forest 

resources. Broadly speaking, the forest areas of the world are classified 

into four regions: the conifer-softwood region, the mixed regions of 

softwoods and hardwoods, the temperate hardwood region, and the tropical 

hardwood region. The developing ESCAP region encompasses areas for the 

temperate hardwood forests as well as the tropical forests. In particular, 

Southeast Asia is known to produce a considerable amount of commercial 

timbers. Its forest resources are vast and varied, with forest types ranging 

from tropical rain and mangrove swamps to savannah and evergreen rain 

forests. Most forest resources in Southeast Asia are- accessible and 

exploitable, especially in Indonesia, Malaysia and the Philippines where the 

forests tend to be quite homogeneous with valuable species in large 

quantities. Among the well-known species, the Philippines has the ~auan 

family~ Malaysia has the Ramin and Teak; and Indonesia has the Meranti, Ramin, 

Kreuing and Teak. Beside3, Thailand and Burma are known for their 

high-quality Teak; so is India for the Padauk. 

Countries with abundant forest resources naturally have a favourable 

precondition for the development of the wood industry. On the other hand, as 

stressed earlier, the lack of natural resources should not deter a country 

from developing a particular resource-based industry. Table 3, in 

highlighting the trade in overall forest products for the developing ESCAP 

countries, brings out this point. ~hile such resource-rich ASEAN countries as 

Indonesia, Malaysia and the Philippines have tr.rived on their forest products, 

the area of Hong Kong, a country with no forest resources whatsoever, also has 

• 
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forest products for exports, ~rimarily by importing the raw materials first 

• from the resource-surplus countries and the l processing them for a higher 

value-added. 

The more intricate pattern of linking resource to processing and 

manufacturing is shown in table 4. Virtually all these ESCAP countries, 

except for the city-states of the area of Hong Kong and Singapore, produce 

roundwoods of both the conifer and non-conifer varieties, reflecting the 

"universality" of the forest resources; but only a few of th~m such as 

Indonesia, Malaysia, the Philippines and Burma have abundant roundwoods for 

expocts in their raw form. In recent years, these countries have also 

processed their logs for exports in order to capture a larger share of their 

potential value-added at home. When it comes to secondary processing and 

wood-based manufacturing, however, other "dynamic" factors such as capital and 

technology rather than the static concept of resource supply como into play, 

thereby making it possible for the resource-poor countries to start their own 

resource-based industries on a competitive basis. Thus the area of Hong Kong, 

Singapore, the Republic of Korea and India can also produce plywood for 

exports. The rapid growth in recent years of export-oriented industries of 

furnitu:e and joinery in the fou:- Asian NICs offers another prominent example. 

The best way to understand the structure of the industry 45 to take a 

cross-sectional view of the industry based on an input-output analysis. 

Unfor~unately, comparable input-output tables are only available for 1975 for 

Japan, the Republic of Korea and the five ASEAbl countries, which have been 

prepared by the Institute of Developing Economies, Tokyo. It 4:> nevertheless 

quite illuminating to take an inter-industry view of the wood inoustry of 

these countries and to draw some interesting observations. 

The wood industry is divided into three secto~s: forestry, lumber and 

wooden products. Typical of being a resource-based industry, the wood 

industry in all these seven countries is generally characterized by the heavy 

uses of raw materials, with the main input for the industry being labour, 

energy and machinery. The lumber sector depends on the forestry sector for 

input; and the wooden sector, on lumber sector. In tenns of output, the main 

purchasers are the construction industry and final demand by consumers (e.g. 

for furniture). 
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It is also interesting to c~mpare the key direct coefficients of the 

three sectors for the seven countries, as compiled in table 5. For the 

forestry sector, Singapore, the Republic of Korea and Japan are marked by 

higher payments to wages and salaries (for the labour input)~ but Indonesia, 

Malaysia and the Philippines (countries with forest resources) are marked by 

higher val•ie-added. Value-added in the lumber sector is generally lower than 

in the forestry sector. As for exports, Malaysia's lumber industry has 

performed better than the other countries. Finally, for the wooden sector, 

Malaysia, the Republ~c of Korea and the Philippines are show~ ~o have gained a 

strong foothold in the international market, as indicated by the larger export 

share from their output. 

1.2 Issues and problems 

For those ESCAP count~ies endowed witn abundant timber resources, their 

dominant concern is obviously centred not just on more efficient utilization 

of their existing forest resources in order to maintain the growth momentum of 

their wood industry but also on sustaining their future forest supplies. 

Forest resources are inexhaustible only to rhe extent that they are properly 

managed and maintained in a balanced demanA and supply timber budget. This 

calls for a proper forest managemP.nt policy with a realistic solution to the 

problems of both present and future demand for timber, and an environmental 

balance resulting from the rapid depletion of forest rPsources. The 

environmental issue, as a form of negative social externality, is often left 

out in the discussion of the growth of the wood industry in the LDCs. 

According to an FAO report, of the ESCAP countries only India has made 

some efforts to manage its forest resources while most of the forest-surplus 

countries in Southeast Asia h~ve not undertaken effective programmes to 

nurture and preserve their forest resources, Thus the problem of a rapid 

depletion and destruction of tropical forests in Southeast Asia is a real 

one. In the long run, the rapid exhaustion of forest resources not only can 

bring an end to the export earning potentials of this important sector but can 

also spell large-scale ecolo~ical disaster for these Southeast Asian 

countries. In the medium term, uncontrolled exploitation of the valuable 

species can render the remaining forest ar~as more heterogeneous and 
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economLcally less productive as primary resources. In short, ~he 

forest-surplus countries of the ESCAP regions are faced with the urgent need 

for the formulation of a rational forest policy at the national level. The 

i111Dediate measures to be unrlartaken should include the setting up of a more 

comprehensive management framework and plans for undertaking a more a:curate 

forest inventory. 

The developing ES CAP countries with size ab le primary forest resources 

also have ~o grapple with some extern~l challenge. The more serious is the 

protectionist pol icy taken by the forest-deficit countries against their 

imports of forest products. Japan, in particular, has set up high effective 

rates of protection against forest products from Southeast Asia, with the 

rates of tariff escalating according to the stages of processing. 

Furthermore, new technology is being developed in Japan to convert its plywood 

industry fr0tn its high dependence on Southeast Asian hardwoods to a softwood 

basis, with possible use of the ~neaper American fir and Russian softwood as 

substitutes. Such a development ~i}l clearly reduce the demand potentials for 

the Southeast Asian forest products. 

For the timber-deficit ESCAP countries, particularly the Asian NlCs, a 

number of problems and issues facing their wood industry have also emerged. 

Although the past growth of their wood industry has amply demon~trated that 

such a resource-based industry does not hinge critically on the domestic 

availability of wood resources, it is nonetheless getting increasingly 

difficult for thes<.! resource-poor '.:Ountries to maintaiH their long-term 

comparative advantage for this industry ovtr the resource-rich Southeast Asian 

countries. In particular, the wood industry is not inherently 

capital-intensive, and the production technolog~· required can be euily 

acquired by the less developed countries. Moreover, some timber-surplus 

countdes have in recent year. i.mposed restriction on the export of certain 

timber species. There is also the growing spectre of total prohibition of log 

exports on the part of the resource-rich countries in the future. Inevitably 

in the longer run there will a shift of 1o·ooJ processing activities from the 

resource-poor ESCAP countt·ies to the resource-rich ones, with the former 

concentrating more on secondary processing facilities. 
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The inter-indu3try comparison, as shown in table S, has provided strong 

indications that the wood industry in Indonesia, MalQysia and the Philippines 

are getting increasingly compet~tive, not just in the forest sector but also 

in the llDDber and wooden sectors. Even Indonesia, the least industrialized of 

the ASEAN ccuntries, had 46 plywood and veneer plants in 1982, with more in 

the pipeline. Both Malaysia and the Philippines have in recent years 

encouraged greater modernization and expansion of their existing sawmills and 

plywood plants, with the view of moving towards more advanced secondary 

processing activities. 

As for the res1··lrce-poor NICs, their problems ahead seem sufficiently 

clear. They need to continue their efforts of restructuring and upgrading 

their ~ood induscry, with a view of gradua~ly moving away from processing of 

wood to manufacturing of more sophisticated wooden products such as 

high-quality furniture, for which technology, designs, packaging and marketing 

are more important than raw material supply. 

Over the longer run, the demand in the developed countries for products 

of the wood induscry of al1 the developing ESCAP countries may face a 

continuing decline due to the persistence of economic slumps or lower economic 

growth in the developed countri~s. But the more diaturbing factor is the 

secular decline in the deilland for all wood products in the industrially 

advanced countries on account of their demographic transition towards a 

permanent drop in population growth. 

On the other hand, the Asia-Pacific region is slated to be the dynamic 

growth region by the end of this century, and this will generate greateL" 

intra-regional demand for wJod produc~s to make up for the potential 

shortfalls in demand from tt'ie de•1eluped countries. Finally, the opening up of 

China ~nd the increasing integration of the Chinese economy with the economies 

of ttae other Asia-Pacific countries will also provide a new market potential 

for a wide range of wood products in future. 
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2. THE PETROCHEMICAL INDUSTRY 

It is difficult to have a precise definition of the petrochemical 

industry. The category of chemicals called petrochemicals is understood 

differently in different countries. A narrow version of the industry is to 

confine it to the first-line raw materials and ~onomers; but a broader 

definition would include polymers and plastics, man-made fibers, fertilizers, 

pharmaceuticals and, in fact, hundreds of other chemicals. Such a broader 

definition clearly brings the "petrochemical industry" to overlap with the 

"chemical industry". 

Unlike the wood industry, the petrochemical industry is characterized by 

scale economies, high capital investment and sophisticated technology. 

Naturally, this is an industry which is dominated by the developed countries. 

But for a variety of considerations, many LDCs have gone into this industry. 

The main rationale for the construction of a basic or intermediate 

petrochemical plant in an LDC include: (a) To save foreign exchange; (b) To 

provide a nucleus for the Jrowth of other loca!. derivative industries, the 

so-called upstream and downstream activities; (c) To utilize readily available 

starting materials; and (d) To develop a manufacturing base for high 

value-added activities. After all, the petrochemical industry, like other 

capital-intensive industry with promises for extensive economic linkages and 

large technological spillovl!rs, is often the favourite choice of many 

development planners in the Third ~orld as a prestige project. 

In reality, most of the petrochemical projects in the developing ESCAP 

region were planned or constructed in the 1970s during the high tide of the 

world energy crisis. It was the time when prices of oil and gas, which are 

the feedstock of the petrochemical industry, were perceived to be on the 

continuous rise. The energy-deficit countries were particularly concerned 

over the security and the stability of supply of oil and the oil-related 

products. In retrospect, the world petroche~ical industry, riding on the back 

of the two world oil crises, did experience fast growth during the 1970s, 

along with the petroleum industry. In recent years, as the energy scenario 

has sharply changed, some of the underlying assumptions for the establishment 
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of a large petrochemical industry in some LDCs have become irrelevant. But 

the historical E!l>isode of the 1970s should be borne in mind in evaluating the 

rational existence of any petrochemical industry today. 

The world petrochemical industry, as shown in table 7, has chalked up a 

high rate of growth during 1965-70, with the basic petrochemical product, 

ethylene (produced by cracking naphtha, g2s-oil, or ethane propane), having 

increased by 2.3 times. Furthet'lllo~e, rapid growth has sustained throughout 

the 19i0s. After having peaked in 1979, basic petrochemical production has 

since declined. Most of the basic petrochemical products are prod11ced in the 

developed countries. The share of the developing countries for ethylene 

production in 1979 was only 7.2-6.0 per cent for propylene, 6.9 per cent for 

benzene, 7.9 per cent for butadiene, 10.8 per cent for Xylenes and 

11.3 per cent for methanol. 

The end-petrochemicals are usually grouped into four: plastics, 

synthetic fibres, synthetic rubbers and detergents. Plastics account for more 

than half of the world's end-petrochemicals, followed by synthetic detergents 

and fibres. As shown in table 8, the production of plastics (including the 

LDPE or low density poly-ethylene, HDPE 01 high density poly-ethylene, PVC or 

poly-vinyle chloride, PP or poly-propylene and PS or poly-styrene) has 

experienced the phenomenal 16 per cent growth during the 1960s, though with 

somewhat lower rate for 1970s. Similarly, other groups of end-petrochemicals 

have shown high growth during the 1960s but declined slightly during the 

1970s. Furthermore, the bulk of the world's end-petrochemicals are produced 

in the United States, Western Europe and Japan, with the share of the 

de·1eloping world in 1981 at 12 per cent for plastics, 19 per cent for 

synthetic fibres and 8 per cent for synthetic rubber. 

2.1 Petrochemical industry in the region 

The petrochemical industry is a modern type of resource-based industry 

which clearly does not operate on domestic availability of raw materials. As 

can be seen from table 8, most of the ESCAP countries considered in this paper 

are essentiully energy-deficient. The large petroche~ical industry in the 

reg ion for the basic petrochemicals is conce,,t ,·ated in the Repub 1 ic of Korea, 

.. 
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India, Iran, Taiwan Province of China and, more recently, Singapore. But only 

the Iran is the petrochemical industry directly linked to its domestic resurce 

base, although the petrochemical industry in the resource scarce Singapore is 

also connected with its regionally-oriented refinery centre. The production 

capacities of the petrochemical plants for the basic products in India, Iran 

and Republic of Korea are shown in table 9. India boasts the oldest 

petrochemical industry in the region; but the complex in the Republic of Korea 

is modern and efficient and Singapore's facilities only came on stream in 

1984. Iran's huge petrochemical complex, covering both basic and end 

products, are not yet fully operational. Beyond these four countries and 

Taiwan Province of China, there is no significant production capacity in the 

rest of the region. For the production of end-petrochemicals, however, 

virtually all the developing ESCAP countries have developed some capacities, 

especially for thermoplastics, as shown in table 10. But the major production 

facilities are again found in the Republic of Korea and India. 

Starting from a low level, the consumption of end-petrochemicals in the 

developing ESCAP region has registered an extremely high rate of growth during 

1965-1975; 16 per cent for plastics, 21.2 per cent for synthetic fibres and 

14.3 per cent for synthetic rubber. The rates of increases became stabilized 

in the late 1970s. The consumption demand has been particularly high in the 

NICs and ASEAN which have also achieved high =ates of economic growth during 

the same period. The country breakdown of petrochemicals consumption for the 

region is shown in table 11. It can be seen that the per capita leval of 

petrochemicals consumption for the region as a whole is still low, e.g. the 

average per capita themo-plastics consumption for 1980 for the whole region 

was only about 2 kg, as compared to 20-45 kg for the developed countries. The 

per capita demand for the petrochemicals products seems closely related to the 

per capita income level. While both India and the Republic of Korea are the 

industry leaders in the region, India's per capita consumption of 

thermo-plastics in 1980 was only 0.4 kg, as compared to 15.4 kg for the 

Koreans. Viewed from a different angle, the present low level of 

petrochemicals consumption for the region as a whole also suggests tremendous 

potential for the futurP. development of the indu~.try. 



- 14 -

2.2 Issues and problems 

Too often a large scale, capital intensive p~oject has been set up in an 

!.DC as a showcase, but it soon turns into an expensive white elephant for the 

state. Thus the most critical bottom-line to appraise the capital intensive 

industry is whether or not it is ec~nomically viable. And the single most 

important factor affecting the economic efficiency of the capital intensive 

industry is its capacity utilization. Despite scale economies as the major 

attribute of a capital intensive industry, it is often the case with many LuCs 

that their capital intensive projects are frequently operated with serious 

excess capacities due to a variety of economic and technical reasons. 

In a nutshell the major problem face<! by the petrochemical industry in 

the developing ESCAP region is precisely the low level of capacity 

utilization, for bot, basic and end products. In 1977, as by comparing 

table 12 with table 9, the actual production of the ethylene-propylent­

butadianene line ·of basic - products in India and the Republic of Korea, the 

leading producers in the region, was only 51.4 per cent of their design 

capacity. In 1979, the utilization level increased to 73.5 per cent; but it 

dropped to 66.6 per cent in 1980. For the xylenes-benzene-methanol line of 

basic - products, the capacity utilization started with the high 97.6 per cent 

in 1977 but dropped to 70.3 per cent in 1980; 

Capacity underutilization is equally serious for the end products. Take 

thermo-plastics, for instance. As can be seen by comparing table 13 with 

table 10, the total capacity utilization for the 10 ESCA.P countries declined 

sharply from 90 per cent for 1977 to 72.3 per cent for 1979 and further to 

69 per cent for 1980. Part of the excess capacity can be attributed to world 

wide economic recession as a result of the second world energy crisis. But 

not all the ESCAP countries experienced economic downturn during this period. 

Underutilization of capacity could sometimes happen to the industry in an LDC 

during the "start-up" period because of lack of trained and experienced 

operators or due tn failure of technical backup services from its affiliated 

industry in a deve1.oped country. But this has not been the case for the 

petrochemical industry in region. 
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The existence of excess capa~ity for-the petrochemical industry in the 

region appears even more ironical in the context of overall demand supply 

imbalan·? for both the basic and end-petr~chemical products in thP. developing 

ESCAP region. As shown earlier, the average per capita consumption of 

petrochemical products in the region is still very low, suggesting vast demand 

potentials in existence. For years the region has also been a net importer of 

petrochemical products from the developed countries, mainly from Japan. ln 

fact, the demand in the region for the thermo-plastics alone has been 

projected to be growing at the hefty 8-9 per cent for the rest of this decade 

while the demand in the developed world for such products have become 

saturated. As clearly brought out in table 14, virtually all the ESCAP 

countris are expected to have deficits in the domestic supply of the 

thermo-plastics through the rest of this decade. 

Why t11en is there continuing underutilization of production capacity in 

the existing petrochemical industry of the region under such a strong demand 

condition? Obviously, the industry is saddled with some deep-seated 

structural problems form both internal and external resources. 

Internally, the petrochemical industry of the region is faced with the 

dilemma of size and scale. For the efficient operation in order to reap the 

scale economies, the petrochemical industry must be set up as a large 

production unit. Further, the industry covers a wide range of products, 

though the size of facilities gets smaller and smaller as the production line 

moves further downstream. Thus there is an inherent tendency to scale up the 

main plant for the production of the basic products. This is the rationale 

for the establishment of an integrated petrochemical complex. MosL LDCs want 

to set up such a large complex on the national level to turn out both basic 

and end products, regardless their actual market conditions. In the ESCAP 

region, Indonesia, the Philippines, Pakistan and Thailand have all drawn up 

plans for such a large, integrated petrochemical complex. Yet most of the 

developing ESCAP economies are either too small or their industrial structure 

has not been sufficiently well developed to absorb the full range of 

petrochemical products. Hence they are all confronted with the real problem 

of producing the right mix of products at the right quantity that can be fully 

absorbed by their downstream industries. 

.. 
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The problem can be solved if they can make proper use of internatioual 

trade mechanism to get rid of the surplus and to make up for domestic 

deficiencies. Unfortunately, there has been very low level of intraregional 

trade in petrochemical products, as the world markets for these products are 

largely dominated by the developed countries. In times to come, the 

developing ESCAP countries can also improve the capacity utilization of their 

petrochemical industry by a vigorous promotion of a full range of downstream 

industries. But in •. 1e meanwhile, these ESCAP countries will have to live 

with the parodoxial situation of underutilizing their existing plant capacity 

on the one hand and depending on imports from the more efficient industries 

abroad to fill domestic deficits on the other. 

The external challenge to the petrochemical industry of the region seems 

even more formidable. Since 1981 there has been world glut in the 

petrochemical products, leading to the development of the overall excess 

capacity for the world petrochemical industry. The glut is widely expected to 

continue for the rest of the decade due to sluggish economic growth of the 

developed countries (which remain the dominant consumer~ at the world level of 

various petrochemical products) and to the potential exhaustion of 

substitution opportunity in some consuming areas. Furthermore, the 

supply-demand imbalance will soon be aggravated by a new flood of output from 

the many new complexes in the OPEC countries and other parts of the developing 

world which come on stream before the end of the decade. 

Growing international competition certainly presents a very serious 

challenge to the petrochemical industry of the developing ESCAP countries. 

Many of them find their industry still trapped in the import substitution 

phrase plagued by structural shortcomings. Worse still, the established 

producers from Western Europe and Japan have in recent years started to 

unload, in large quantities, their petrochemicals on the region's market at 

prices significantly lower than those of the region's domestic producers, 

partly because the former are more efficient than the latter and partly the 

former have lower fixed cost from their old plants and equipment. Meanwhile, 

some centrally planned economies, in their earnest pursuit of foreign 

exchange, have also dumped their petrochemical products on the Third World 

markets at L~ • ., prices. 

.. 
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But greater challenge to the region's petrochemical producers comes from 

the emerging petrochemical industry in the Middle East. Many oil rich 

countries there have p:a~ned or in the process of setting up ultra-modern, 

large-scale petrochemical complexes, with full technological back-up from the 

multin4tionals Ln the developed countries. These new production facilities 

are planned to be purely export oriented as their domestic markets are too 

small, and they are expected to turn out a wide range of petrnchemical 

products at low co3t because of the availabilLty of cheap feedstock from their 

petroleum industry. In fact, these plants can even make ~se of wasted raw 

materials like flared gas with almost zero cost. Without doubt, the new 

petrochemical industry of the OPECs will bring about a disruptive impact on 

the existing petrochemical industry of the developing ESCAP countries, 

particularly those which are net oil importers. 

Faced with enormous international uncertainty and serious internal 

structural problems, the petrochemical industry of the region is clearly going 

through a difficult period of adjustment. In most of these countries, the 

industry has been set up under strong government patronage, with heavy 

protection. Th£ immediate survival of the industry in t:~se countries may not 

be called into question; but their long-term existence nonetheless entails 

high cost to their respective economies. There is therefore the urgent need 

for the indutry to restructure and rationalize itself through technical 

upgrading and diversification. 

Some countries (e.g. Indonesia) have taken a decision to shelf their 

plans for the construction of a big petrochemic~l complex. This is an 

economically justified moeve. Apart from the unfavourable international 

economic environment, there is actually not much real economic raison d'etre 

for a small to medium developing country to go into such a large project, 

which involves huge capital outlays but generate only modest employment. It 

would also be difficult for these small LDCs to realize many of the 

hypothetical benefits associated with a large integrated petrochemical plant 

such as downstream linkages and technological spillovers. The opportunity 

cost of setting up such a large complex is simply too high for many LDCs. 
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Another lesson to be drawn is concerned with the resource base of the 

industry. As asser.ted fro~ the outset, under dynamic conditio~ the growth of 

a modern resource based industry may not necessarily be constrained by the 

domestic availability of resources. However, under static conditions, with 

shrinking markets and over-production, domestic resource supply at low cost 

coes provide the industry with a great advantage. Specifically for the 

petrochemcial industry, cheap local crude oil and gas means low-cost 

feedstockG for low-cost petrochemicals. For this kind of resource based 

industry, operating during the world recession, the resource rich countries 

will reassert their natural comparative advantage. 

3. THE CHEMICAL INDUSTRY 

The chemical industry - once known as the "Alkali Industry", has, 

starting with the polymers revolution, begun to overlap with the petrochemical 

industry. The traditional chemical industry with its manufacturing of such 

basic chemicals as sulphuric acid and alkali is unmistakable. But confusion 

with the petrochemical industry beg ins with the chemical industry moving 

towards the production of modern chemicals such as synthetic polymers by using 

hydrocarbon minerals, which are also the feedstocks for the petrochemical 

industry. 

The chemical industry has been conveniently but broadly defined on the 

basis of the section 5 of the SITC (UN Standard Interntional Trade 

Classification), which include a diverse range of chemical elements and 

compounds: mineral tar and crude chemicals from coal, petroleum and natural 

gas; dyeing, tanning and colouring materials, medical and pharmaceuticals 

products; essential oils and perfume materials; polishing and cleansing 

preparations; manufactured fertilizers; explosives and pyrotechnic products; 

plastic materials, regenerated cellulose and artificial resins; and chemical 

materials and products not elsewhere classified. Broadly speaking, this 

classification corresponds to that implied by sections 6 and 7 of the BNT 

(Brussels Nomenclature for the Classification of Goods in Customs Tariffs). 
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For the purpose of this exercise, it seems possible to distinguish the 

chemical industry from the petrochemical industry in that the former is not so 

severely restricted by the scale economies as the latter, which has to cperate 

as a large, integrated unit. While both the wood industry and the chemical 

industry affect almost every phase of our daily life, whereas the former has 

products visibl~ in every household, the latter, with products numbering in 

thousands, are for most part absorbed by other branches of industry. A wide 

range of organic solvents, common acids or inorgar.ic salts, which form inputs 

for numerous industrial processes, are not directly used as final consumer 

goods by the ?Ublic. Essentially, the chemical industry in every economy is 

interlocked with the other industries of the manufacturing sector and subject 

to the growth and fluctuation of the whole manufacturing sector. 

Although some segments of the chemical industry, e.g. the synthetic 

polymers and the pharmaceuticals, are characterized by rapid technological 

change and scale economies, the technology employed in production for 

considerable sections of the chemical industry is mature and can therefore be 

easily transferred to or acquired by LDCs. The structure of the chemical 

industry on the whole is marked by lesser concentration, with a lot of 

activities undertaken in basically small to medium-sized firms. Thus all LDCs 

have their chemical industry, albeit of traditional kind. 

Over 90 per cent of world production of chemicals •s centred in the 

developed market economies, which also account for 70 per cent of world's 

exports of chemical products. In general, the develop ~g countries ptoduce 

only some 30 per cent of the chemicals they annually consume. 

3.1 Industry features in the region 

The chemical industry in the developing ESCAP region can be said to be 

quite widespread, Though the modern component of the industry is closely 

linked to the growth of the manufacturing sector, the production of many 

traditional basic chemicals can be undertaken outside the modern sector by 

smaller establishments. Table 15 is purported to provide an overall view of 

the chemical industry in the region. In 1981, the total value-added of th~ 

chemical industry in 10 ESCAP countries amounted to $US 5.1 billion at 1975 
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prices, with India and the Republic of Korea responsible for 66 per cent of 

the total. The share of chemicals in the total manufacturing value added for 

these 10 countries is averaged 9.3 per cent, which is slightly lower thar.· the 

avera~e for the developed countries. In per capita terms, however. the 

averag~ for these 10 ESCAP countries yields on!y $US 11, as compared with 

SUS 233 for the United States and SUS 172 for Japan. India can boast the 

lariest chemical industry in the region in terms of total value added; but the 

per capita value added for India at SUS 3.3 is very low, as compared with 

SUS 42.6 for Singapore and SUS 29.7 for the Republit.: of Korea. In general, 

the per capita value added of chemicals is closely relatP.d to the level of per 

capita GNP. 

A more detailed picture of the structure of. the chemical industry in the 

region is shown in table 16, which contains the five sub-sectors of the 

chemical industry, namely, industrial chemicals, other chemicals, petroleum 

refi~eries, miscellaneous petroleum and coal products, and plastic products. 

These sub-sectors are listed in terms of value added and their total 

employment as well as the mean size of establishments. It can be seen that 

the industry in South Asia tends t.:o employ more workers as the average size of 

the establishment tP.nds to be bigger in terms of employment. But there are no 

data available on capitalization to show that whether or not the industry in 

South Asia is actually operated on a larger scale. 

Productivity, i.e. value aGded per worker, of the main branches of the 

chemical industry of the developing ESCAP countries is worked out in 

table 17. Productivity of the petroleum refinery, which is usually capital 

intensive and operated with joint venture arrangements with some multinational 

oil firms, is typically higher than that in the other sectors, while 

productivity of the plastics sector generally tends to belower due to its more 

labour intensive nature. A more interesting pattern on the productivity 

performance that emerges from table 17 is that on the whole the NICs and ASEAN 

tend to score higher productivity than the countries in South Asia. One 

obvious explanation is that the South-East Asia economies are more inward 

looking generally with a less efficient industrial structure. 
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No comprehensive information is available for a more detailed analysis of 

the conduct and performance of the chemical industry of the developing ESCAP 

region in a comparative perspective. 

3.2 Issues and problems 

The traditional component of the chemical industry in the developing 

ESCAP region, as elsewhere in the Third World, is made up of a large number of 

smaler import substitution tytie of establishments, which produce a variety of 

basic chemicals as inputs for :he local industries making various daily 

consumer goods from soap and detergents to house paints. Many of these small 

chemical factories, especiallj those found in South Asia and some ASEAN 

countries, are structurally inefficient. Thus appropriate goverrunant policies 

should be formulated to assist these industries for their modernization and 

technical upgrading. 

It should be added that small industries a:e not inherently inefficient. 

The plastic industry in the area of Hong Kong, Taiwan Province of China and 

the Republic of Korea comprises many small, export oriented firms, which are 

frightfully dynamic. This lesson should not be lost. For the industrially 

lllOre underdeveloped parts of the ESCAP region, there are good prospects for 

the further growth of the traditional lines of chemical products, which are 

not technology intensive nor very capital intensive. These are also the 

activities which are regardes as sunset industries in the developed countries 

and will soon be given up for their lack of compatative advantage in these 

fields. On the other hand, these are the same industries which can play a 

catalystic role for the development of a more balanced industrial structure in 

the LDCs. Countries in South Asia may find it worthwhile to concentrate more 

efforts on upgrading the traditional component of the chemical industry. 

The more deveioped part of the ESCAP region, namely, the NICs, is more 

preoccupied with the growth of the modern component of the chemical industry, 

which tends to be highly skill intensive and capital intensive. Some of the 

issues connected with the petrochemical industry hdYe already been discussed 

in the previous sector. One branch of the chemical industry which has the 

scope for fast growth in al 1 the developing ESCAP countries is the 
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pharmaceuticals industry. This is an industry characterized by high unit 

cost, advance~ technology, and high R&D expenditures. Naturally, the world 

pharmaceuticals industry is dominated by the developed countries. 

The more pc~ulous ESCAP cou;1tries in South Asia have set a high priority 

for promoting the pharmaceuticals industry, initially for the manufacturing of 

some coumon ethical drugs as an iur,:iort substitution measure. Apart from its 

foreign exchange saving functio·.1, such an industry will facilitate the 

fulfilment of the long-tenn development goals of these countries in terms of 

greater satisfaction of basic needs. But the more developed ESCAP countries 

are aiming at developing a more ambitious phannaceuticals industry for the 

production of sophisticated modern drugs, not just for domestic consumption 

but also for exports. In both cases, joint ventui~ arrangements with some 

large Western pharmaceutical multinationdls are necessary. It is indeed 

imperative to work out technological co-operation with these multinationals, 

which in many cases control the patent rights of certain key drugs. This 

urings to the fore the controversial role of multinati0nals in the development 

of chemical industry in the region. The recent Bhapol tragedy in India has 

added more fuel to this continuing debate. 

A total of 25 leading chemical multinationals, which have a large share 

of foreign sales or are heavily involved in foreign operations, can be 

identified. This number includes some of the familiar oil multinationals such 

as Shell and Exxon, for petrochemicals: Du Pont, Union Carbide. Dow 

Chemicals, ICI, Hoechst, BASF, Mitsubishi Chemicals, Sumitomo Chemicals and 

Rhone-Poulenc, for basic chemicals; and Roche, Pfizer, American Cyanamid and 

Sandoz, for pharmaceuticals. Most of these multinationals have branches or 

joint venture arrangement in the ESCAP region. 

Generally, th~ ASEAN countries are more we~l disposed towards direct 

foreign investment than countries in South Asia and the Republic of Korea. In 

ASEAN, the issue of multinationals does not provoke the same degree of emotion 

ae it does in other parts of the region, largely because the ASEAN countries 

have been, by and large, able to harness foreign economic forces to meet their 

industrial development objectives. Indeed, the performance records of foreign 

investment in ASEAN, though varying in the :ndividual ASEAN countries, do n~-
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conform with the negative image often presented by its critics. On the whole, 

forei~n investment played a useful catalystic role in ASEAN's 

industrialization progress. It shoul~ be remembered that the standard of 

performance of multinationals is not independent of the types of policies 

pursued by host governments nor independent of the effectiveness Jf their 

implementation devices. It is actually up to the individual ESCAP cocntries 

to design policies to capture the benefits of foreign investment while 

minimize its negative externalities. In the modern component of the chemical 

industry, it is simply not possible for the dev~loping ESCAP countries to 

avoid the involvement of multinationals which are often the main source of 

technology and expertise in a particular field. 

Finally, chemical fertilizers are likely to :'o:m another growth industry 

in the chemical fields, especially in the more strongly agrarian-based ESCAP 

countries. From various FAO studies, it is clear that the share of the 

developing ESCAP region in the world production and consumption of fertilizers 

is still low. Increasing application of fertilizers. is the key element in 

bringing about tht technological transformation of agriculture, the so-called 

Green Revolution, in these countries. with the exception of the Republic of 

Korea, virtually all these ESCAP countries are net importers of manufactured 

fertilizers, as e'.:ident in table 18. The FAO projection has also indicated 

that deficits in the demand and supply of fertilizers in these :~ountries are 

likely to continue to the next decade. Hence high priority for the 

development of this branch of chemical industry in the region. 'l'echnically, 

many of the industry related problems for the fertilizer industry are 

essentially similar to those concerning other chemical industries. 

4. C0NCLUSIONS 

In an overall conclusion, it may be pertinent to single out the issue of 

international co-01>eration. The three industries under review have been 

categorized as resource based inrlustry from the outset. It has been noted 

that the regio" as a whole has adequate resources for the development of these 

three industries. How1:.ver, the resources required by these industries are not 

evenly endowed with the ESCAP countries concerned. This is a good starting 

point for intraregional co-operation involving the resource rich and resource 

.. 
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poor countries, for the purpose of bet~er utilization of the region's 

resources. The advantage for greater regional co-operation for the 

development of the wood industry is quite apparent. 

The developing ESCAE· countries also differ considerably in respect of 

their stages of economic growth, skills level and industrialization progress. 

Such differences, viewed from a different angle, are a:so sources of their 

complementarity, providing more leeway for regional indastrial co-operation. 

In auy case, a general scheme of regional co-operation for sharing 

industrial development experience, training and res~arch, exchange of industry 

information, and the like should always work to the benefit of both the more 

developed and the less deve:oped ESCAP countries. Where possible, more 

specific inter-industry co-opera~ion such as arrangements for the surplus 

basic petrochemical products in one ESCAP country to be used as input by ti.e 

petrochemical industry producing end products in another ESCAP country would 

be even more beneficial. 

Regional co-operation can be exter.ded to extra-regional activities. As 

emphasized earlier, the multinationals will continue to play a significant 

role in the region's petrochemical and chemical industries. Clearly it would 

be to the advantage of a~l the ESCAP countries with substantial multinational 

involvement to work together for some measures which will raise the level of 

performance of the multicationals in terms of technology transfer, 

environmental protection and the like. Regionally co-ordinated pressures 

would also be effective in dealing with rising protectionism in some developed 

countries against the resource based manufacturers from the region. 
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TABLES 



Table 1. ECONc.41C PROFILE OF THE DEVa::LOPING ES CAP COUNTRIES 

Area Poeulation - G N P Distrubution of G D P (\) Average Annual Growth 1970-1982( \) 

(1000 Km
2

l (million 1982) 
growth rate Per-Capita Avera9e Annual Agriculture manufacturing Services 

1970 -82 (\) 1982 growth of GDP ~~culture Manufac~~r!_rl<j servic.is 

us $ 1970 - 82 (\)_ 1960 1982 1960 1982 1960 1982 ------

Afghanistan 648 16.8 l.S 195 3.9 

Bangladesh 144 92.9 2.6 190 4.1 57 47 s 7 36 39 2.3 10.4 5.5 

Burma 677 34.9 2.:l. 169 5.0 33 48 12 13 55 39 s.o 4.7 5.6 

Hong Kong l 5.2 2.4 5340 9.9 4 - 26 - ~7 

India 3288 717.0 2.3 260 3.6 50 33 14 16 30 41 1.8 4.5 5.5 

Indonesia 1919 152.6 2.3 580 7.7 54 26 8 13 32 35 3.8 13.4 9.3 

Iran 1648 41.2 3.1 - - 29 - 11 - 38 

South Jtorea 98 39.l 1.7 1910 8.6 37 16 14 28 43 45 2.9 14.5 7.8 

Malaysia 330 14.5 2.5 1860 7.7 36 23 9 18 46 47 5.1 10.6 e.4 

Nepal 141 lS.4 2.7 170 2.7 - - - - - - - - -
'"' 

Pakistan 804 87.l 3.0 380 5.0 46 31 12 17 36 44 2.7 5.0 6.2 c;-. 

Phi lippineo 300 so. 7 2.7 820 6.0 26 22 20 24 46 42 4.8 6.6 5.2 

Sin9apore l 2.S l.S !.'910 0.s 4 1 12 26 78 62 1.6 9.3 • 8.6 

Sri Lanka 66 lS.2 1. 7 320 4.S 32 27 lS 15 48 46 3.2 2.4 5.2 

Thailand 514 48.S 2.4 790 7.1 40 22 13 19 41 so 4.4 9.9 7.4 

Source: World Bank, world Development Report 1984 

( 



Table 2. THE DEVELOPING ES CAP ComrrRIES 

DISTRIBUTIOH OF MANUFACTURING VALUE ADDED AS AT 75 PRICES 

Ford Md Textile Machinery J. Other Value-added in Hanufacturin'i! Manufactured 

.,/... Transport Chemicals million of 1975 dollars Per-Caplta Ex~rts - (US $ million) 

"9ricult_u~~ Clothin'i! Equi~nt Manufacturin'i! 1970 1981 Value-added in 
198:.. ~ 1962 1981 

Afghanistan - - - - 25 37 2 9 

Bangladesh 10 18 4 16 12 647 1290 14 - 448 

Burma ll 14 l 4 50 287 456 13 3 l 

Hong 1Con9 - - - - - 1620 4996 980 l 20076 

India ll 18 20 14 35 10232 16190 24 642 4424 

Indonesia 28 8 1 12 45 1517 5998 40 2 7ll 

Iran 14 20 10 - 56 2601 - - 44 

South Korea 16 21 18 11 12 2346 10542 270 10 19188 
''"' 

Malaysia 21 8 18 6 47 941 2918 200 58 2359 '-J 

Nepal - - - - - - - - - 29 

Pakistan 46 14 1 16 17 1492 2496 JO 97 • 1439 

Philippines 40 11 10 1 32 2816 5706 110 26 2552 

Singapore 5 3 55 4 33 827 2556 1100 328 11712 

Sci Lanka 46 10 - - 44 556 714 so 6 218 

1'hailand 31 26 15 3 25 1676 4639 96 21 1869 

Source: world Development Report 1982 



Table 3. TRADE IN FOREST PRODUCTS OF DEVELOPING ESCAP COUNTRIES 
(US $ million) 

Exports Imports Balance 

1970 1981 1970 1981 1970 1981 
--

Afghanistan 

Bangladesh * 7.4 * 26.6 - -l.9.2 

Burma 23.9 111.0 2.0 44.3 21.9 66.7 

Hong Kong 8.3 64.0 7.4 10.7 o.9 53.3 

India 14.7 26.6 85.0 571. 5 -70. 3 -544.9 

Indonesia 88.0 1020. 3 29.0 170.3 59.0 850.0 

Iran l.6 o. 3 49.5 291.0 -47.9 -290.7 

Korea 103.0 550. 5 163.2 933.5 -60.2 -383.0 I" 
OJ 

Malaysia 302.6 1713.0 31. 2 226.5 271.4 1486.5 

Nepal 2.4 11.0 

Pakistan 0.1 - 16.4 79.8 -16.3 

Philippines 290.5 421.5 31.5 73.3 259.0 348.2 

Singapore 56.3 441.4 77. 2 535.7 -20.9 -94.3 

Sri Lanka * * 9.5 39.0 

Thailand 11.0 27.8 26.9 264.2 -15.9 -236.4 

Source: FAO Yearbook of Forest Products 1981 
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Table 4. PRODUCTION AND TRADE of! SELECTED FOREST PRODUCTS IN THE DEVELOPING ESCAP COUN'rRIJ::S 

Round Wood (million c.u.m.) sawlogs and veneer-logs (million c.u.m.) Ply wood (million c.u.m.) 

Production Exports Production Exports Production Ex~orts 

1971 1981 1971 1981 1971 1981 1971 1981 1971 1981 1971 1961 

Af<Pldllistan 6.5 8.4 - - o.8 o.9 

BaQgladesh 8.6 10.9 - - o.9 o.6 * * 

Buma 21.l 27.2 0.1 0.1 l. 7 36.0 * * * * 

Hong Korn~ 0.1 0.1 * * - - * * * * * * 

India 173.5 230.0 * * 9.1 14.6 * * 0.1 0.2 * * 

Inqonesia 117. 5 151.5 8.0 7.9 10.6 13.9 7.8 6.5 * 1.6 - o.5 

Iran 7.2 6.7 * * o.5 * * 1' 

Kolle a 56.3 69.2 - - 0.0 l. 7 - - o.8 1.6 o.8 1.1 

Mallaysia 28.l 43.5 12.l 16.3 18.7 31.5 ll.4 15.9 0.2 o. 5 0.1 o.5 

Nepal ll.O 13.9 * * o.5 o.3 * 0.1 - - - - t-.> 
\£) 

Pa)Q.ista.n 13.9 19.5 - - o. 3 5.4 

Phillippines 31.2 34.6 9.9 1.6 10.7 5.4 9.6 l. 4 o.6 o. 5 o.3 o.4 

Sinqapore - - * * - - * * o. 2 o.5 0.1 o.6 

Sri Lanka 6.5 7.9 - - * * - - * * 

ThailCUld 29.l 38.l 0.1 o.3 2.7 1.8 * * * 0.1 * * 

* Quantity Small 

Source: FAO Yearbook of Forest Products 1981 

• 
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Table 5. INTt::R_:-_!_l.;tJUSTltY COHPARlSON Of' THE WCOIJ INDUSTRY lN SELECTED ESCAP COUN1'Rll5 191'> .._ _____ 

(Direct lnpuc - Output Coefficieoc) 

t'orestar~ Sector Number Sector Wooden Products 

Wages & Salaries Value-added Exports Wages_& Salaries Value-added Exports Wages & Salaries Value-added Exports 
-------

lndonesia 0.166 o.ern 0.081 0.091 0.461 0.061 0.177 0.351 0.001 

Malaysia 0.184 0.870 0.001 0.160 0.515 0.444 0.126 0.436 0.30:l 

Philippines 0.186 0.843 0.112 0.067 0.227 0 0.154 0.421 Cl. ISO 

Singapore 0.411 0.411 0.128 o. 241 0.241 0.076 0.170 0.170 0.049 
l.J 
0 

Thai land 0.665 o.890 0.015 0.097 o.406 0.086 0.096 0.391 0.089 

Korea o. 225 o. 783 0.004 0.081 0.217 0.002 0.094 0.191 o. 181 

Japan 0.276 0.542 0.004 0.127 0.141 0.002 0.223 o. 361 0.004 

Source: Based on the Input - Output Tables prepared by the Institute of Developing Economies, Tokyo. 

I 
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Tablt:! ti. A PROFILE OF FUEL ENERGY IN THE DEVELOPING ESCAP REGION 

Fuel Ener~z: Reserves and Potential Conmercial Fuel Ener~y Production, 1980 

(proven reserves) (1000 Ton) 

Crude Oil Natural Gas Coal liquid Solid Natural 

(million barrels) (billion cubic ft)(million toe) fuels fuels ~ ---

Afghanistan n.a n.a n.a n.a n.a n.a 

Bangladesh - 7,000 519 - - 1,164 

Burma n.a n.a n.a n.a n.a n.a 

Hong Kong 

India 3,416 14. 508 33,700 8,960 53,680 1,000 w 
...... 

Indonesia 9,550 29,600 1,430 78,680 200 14,000 

Iran 55,308 482,600 193 72, 283 620 7,000 

Korea - - 386 - 8,630 

Malaysia 3,325 34,000 - 13,940 - 1,000 

Nepal 

Pakistan 196 18,540 - 500 620 5,000 

Philippines 36 16 - 500 140 

Singapore 

Sri Lanka 

Thailand 103 11,000 - 10 210 4 

n.a -- Not Available 

Source: The World Bank, The Energy Transition in Developing Countries (1983} 
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Table 7. WORLD PETROCHEMICALS PRODUCTION 

BASIC PRODUCTS 

(MILLION METRIC TONS) 

1965 1970 1975 1979 1981 
(a) _i& (b) (b) (c)&~d) 

Ethylene 8.000 18.500 24.400 37.630 35.253 
Propylene 4.400 9.530 12.590 19. 720 18.445 
Butadiene 1.900 3.130 3.445 5.060 8.201 
Benzene 4.780 8.820 11.310 17 .180 16.501 
Xylenes N.A. N.A. 3. 770 6.110 9.512 

}~thanol N.A. N.A. 7.540 11.720 N.A. 

a) First World-wide Study on the Petrochemical 

Industry 1975-2000 UNIDO/ICIS.83 12 December,1978. 

b) Second i·!orld-wide Study on Petrocher.ri.cl Industry: P:"ccess 

of P.estructuring ID/WG.336/3 19th 1-!ay, 1981 and Annex.Ref. 

ID/WG.336/3/Add.l 20th May,1981. 

c) The Development of Petrochemical Industries in 
the Developing Countries, Paper presented by 
UNIDO Secretariat at Joint UNIDO/OPEC/OPEC FU~D 
Se~ina·.:- on Petrochecicals Vienna 7-9 }!arch 1983. 

d) Hydrocarbon Processing, G~lf Publishing Co. 

USA, August 1933. 
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Table 8. WORLD PETROCHEMICALS PRODUCTION 

END-PRODUCTS 

(MILLION METRIC TONS) 

Plastics 

1960 
_J& 

7.000 

1970 
22. 

30.200 

1975 
~ 

38.500 

1979 
(b) 

41.165 

1981 
_ill. 

37.436 
- Synthetic f ihres · , 0. 700 5.100 7.500 10.040 12.069 
- Synthetic Rubbers 2.000 5.900 7.400 6.390 8.494 
- Detergents 3.500 9.000 10.800 N.A. N.A. 

Sources: a) First World-wide Study on Petrochemical 

::::1 • .:!'..~~ try 19 75-2000 UNIDO/ ICIS 83 12 December. 19 78. 
The individual product groups include all cate­
gories of products. 

b) Annexes to Second ~orld-wide Study on Petrochemical 

Industry: Process of Restructuring UNIDO ID/WG.336 
~/Add. l 20 Hay 1981. The individual product group 

cover major products e.g. in case of plastics only 
thermoplastics are included. 

c) The Develop~ent of Petrochemical Industries in the 
Developing Countries. Pap~r presented by UNIDO 

Secretariat at Joint UNIDO/OPEC/OPEC FUND Seminar 
on Petrochemicals Vienna 7-9 March 1983. The indi­
vidual product group cover major products e.g. 
in case of plastics only thermoplastics are incle<:!c 
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m:VELOPH!G E~CAP REGlOll 
~~·~:: 

Tablt! 9. Pf.TROCl\D11CAlS EXIST! 1a; Pl\OQl;CTIO:: Cl\PI\ lCTlf.S ( llAf> lt:: PRODUCT) 
(TllOUSANll METHIC TO>S) 

- -

- - I 
l::THYLEm: l'ROPYLDll; GUTADHIENE 

l9l7 T\~ 9~: l~L9:~-~ 
COUNTRY 1977 \ 1979 1 1980 197 / l-;.979 l 1960 1911 I 19 79 I l'l30 

India 180 2t.0 21.0 100 120 120 36 50 5Ll 316 t.10 ~JO 

lt"an 12 )0 30 ;'r:.,·, 15 n ,·:-:~:. l'.-:.-:. -;,-,';1. 12 1,5 

"J S.N>rea 100 150 505 60 80 268 20 25 25 180 255 793 

TOTAL: 292 420 77S 160 215 403 56 75 75 508 710 125 3 

XYLENES I BENZENE HETIIAtlOT. ·roTAL 

1977 l 1979 \ 1980 1977 \ 1919 I 1980 1977 I 1919 I 1980 19 77 ·119 79 \1~ 

- -

India 17 t.0 40 69 150 150 n 33 33 119 223 223 I 

S.Kcrea 
~·.-1.-.'r 50 50 100 110 155 390 390 390 490 550 595 

w 
~ 

Pakistan 
1.-t,;'t 12 12 frl:-1: 5 5 '1.-fr:r ;':t:-i',• t.-:.-:. ;':-.'r'fl q 17 I 

l_ TOTAL: I 17 102 102 169 265 310 423 423 117.3 609 790 635 

SOL1lCE: 
- First World-wide Study on the Pett"ocbmlCill l~try 1975-20Nl u"NIOO/lClS.83 12 Decffi'her, 1976. 
~ Second World-wide Study on Pctrocha:ricl Ind.is try: Proccs5 of P.estrucruring lll/'~G. 3'.16/3 dated 19 May, 19111. 

- The Developnent of Pt'ttochanical ll-:.ilstrle:s in the ~velopin& Col.rltrlcs, PapeL presented by UNIOO Secretariat 
at Joint L1Ulll/OPEC/OPEC FL'ND St1ninar on Petrod1anicals Vienna 7-9 Marach, 1983. 

t:-1>* lleiloces data not avililable. 
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• 

- -

-
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Ullu1' 11U ES 

l'uog K..n~ 

India 

ln<lcnesic1 

l~d.') 

S .Korea 

~~laysia 

Pakis~an 

Fhl ll i pines 

Sir.gapore 

Thail..-id 

TIJL'.L: 

~· 

fl:H!J~X 1JI~'{ ~.:_} 

m:vi:1.orrnG ESC,\I' llC:GlON 

Tabl"' 10. ~ETROCllEHICAlSEXISTING l'l~ODUCTWtl C/\l'ACITl[!; (t:~:o !'P-ODUCTS? 

TllE1'1!0- Pl.AS r ICS (Tl\OuSANTl lffTK IC TONS) 

P. V. C. POL\'ST\'RE"lE. Ull'C 110!'1:: EQL'{ l'tVl'\U:;.;r~ TOTAL 

19771 1979 11930 1977 1979 1980 1977 1979 19Ell 1977 l')7'J l'JSO 10!J~n9 ! 1 %0 - im [19-79 J ~no 

}(+';;'; 

80 

12 

60 

Sl' 

"*" 
5 

29 

10 

20 

266 

~·.-.-:-:.-

lJ2 

40 

bO 

200 

25 

5 

so 

10 

20 

542 

}.-:.-.·: 

132 

l<i) 

60 

)(JO 

25 

5 

so 
lO 

20 

bl.2 

68 

24 

1'.-:~:r 

............. , 

3 

7 

-.'r:.* 

13 

*.':;{ 

-)r:.-:, 

115 

fi8 

24 

-:.-:.-.·. 

~-... ~ 

50 

7 

>°n'.-."; 

13 

68 

21. 

-f.•'.;,'r 

'l~:W 

117 

7 

'-"""* 
ll 

"" .... ''* ;,":-.'4*. 

15 15 

177 244 

1°:';.'o,:r 

50 

*' .. ,, 
~-T:-k 

50 -
5 

;':in~ 

-tr.".-.~ 

"** 
105 

,-.-:.-:: l';i'.-.f ;·.-:.-~ ;';s'.·.'r ;';•.';-,',- l'.-:.-:: 

112 112 JO 30 )() 

1'rl.-T; 1c:.,, l';-1.-;, t.-<.* .,..,.;--a 20 

1'.·.'.'1'f ._r, .. .,. *.':-t't 'l."1.-lc r.lr.' 1'n',-:, 

70 150 70 ),4() 105 

*''" 1."'lrl'r kin~ *''* *'·'"' ,.,,..~ 

**" *"" 1rlclr "1.-lrlt u-.r.·, *'"' 
*''* trlclr ;~-i.* ;d.,~ "*·'• '/.,·:~ 

.. ,w. 1':n'c ;°:'.'.-tr 'f;i,';-,':; "irln'c ~"'* 
'i;i,';;k ;.-..... ~ l":-.'.-fc 'ld.-Jr "lrlrn *"'·"* 
182 i62 30 100 170 125 

- f~rst World-wide Stl!~'y on lhe Petroch<mical Industry 1975-2000 t."'1100/ ICIS .83 12 DccerrLcr, 1978. 

:.-:.-.•; 

JO 

37 

-{..;rt; 

125 

;'n',-ft 

;;;'r,t 

*ldr 

;'r.':-f; 

1.-."rlf 

192 

·:.-:.-:~ 

30 

37 

;'.-:.-: .. 

185 

'/.-. .. -:, 

'1.-::ic 

*1':-.'c 

-:.-.:-11; 

i:·:::-1.· 

252 

- Scc<X'd \Jedd-wide Stlli.'y on Petrochemical Inrustry: rrocess of Restrnct1lring 10/\IG. 336/3 dated 19 t'ay, l9Bl. 

68 

184 

)2 

60 

208 

7 

lO 

42 

l:8 

328 

77 

60 

515 

32 

5 

63 

10 10 

20 35 

61.l 119] 

- 1hi! ~velcrncnt ot Petrochemical In<llstry in the l>::velopillr, Countries, Paper presentt>d by UflOO Secretaciat at Joint 
N!LO/O?L:C/OPf.C ~i,;;o S;.ninar on Fctrochunic:ils Vienna 7-9 ~\Jrch, l983. 

68 

J2B 

17 

(:,I) 

892 

32 

~ 

0 

10 

35 

1570 j 

, .... .,,, !:.\n:>tes u..~a rot availa!>le. 
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UEVELOl'ItH; l:SCAI' RE<;IO:I 
AN~lf: XUP.E - 'iiJ.!~ 

Table 11. P~:TROCHG!ICAL'>co:isunrnoN (l:;!I>-l'ltonucrs) 

PL,\STICS 
(Tl 10L'SArlD rn:nuc TOt:s) 

COUNTRlES 1%j 19 70 1975 1930" 1~t"J!E,\!;f'lV £ ~sL: l'trc:• 
'--------~ lOf.~-7~. ni\l 1...·. 1~75-£0 

B<m&la Ocsh ...... . ..... ·:~: ;'; 14 i.'"/ • .'. ..... 
Uong Kong 75 150 165 19) 8.2 ).2 
India 55 110 150 252 l.0.6 10.9 
Indonesia 11 65 145 295 29.5 15.2 
lean 50 100 200 l/1 l 15. 0 -5.9 
S.Korea 2:. 100 28'· 5 77 2 7. 8 15.2 
Malaysia l':'(.-,': '/r.'.-.'r ;'.-:.-tr 108 *'1rl~ ·:.-.:-;': 
Pakistan 6 20 60 55 26.0 - l. 7 
l'hilltplnes )7 100 125 9) 13.0 -5. l 
Singapore 10 25 60 75 19.6 4.6 
Srilanka .., .. ~ ... ;';;';-Ir -!n':i'.: 8 *'"" 'k.'r.'r 
Thai land 20 95 90 98 16.2 1.6 

TOTAL: 289 765 12 79 1909 16.l 8.) 
I 

* ~ 1980 Figures pertain to Thcrrio-plastics (PE, PVC, PS and PP) 

'."ll'r.CT: - Fic;t '.:ortd-1,i<!c :;,,,,1y ut1 lit" i\:t1uu:l1::ic.il !n.~1~;:r:; 1975-2000 t.:•;J[J)/!CJS.83 12 Dcccr:ber,19713. 

St:conJ \,'orld-wic.le Study en l'ctl\lulmcial lndwtry: Process of Rc:;tructurin1; ID/\\C.. ))6/) 19 1:1y, 1981 & 
;1n."ICK. 10/\..'G. 336/)/,•.dd. l 20th t11y; 19ill. 

- lt11J L\!\'clorxnent of Plltrochu~ical ln<~•~tril)s in ll1e r.cvclopin~ C:iuntri•es. l'.1pcr prcso:TitcJ ~v L~:!LO Secrct11d:1t 
dl .h1iut t..~:HJJ/O:TC/l1 f'!·'.C ll::o ~:"'1:lin.ir L"l(l l''-.!trocl1~:nicalz.·\'iL·1v, .. 1 7-9 an·ch. l'Jd]. 

- WorlJ l'etrocllanicill SRI Inrl'nuti01ul 

- t!.:trkct Study of Pctrochl'llUcals, l:}~Ut Pctrotcch ScrvicC.:i Limited (1980) 1:.1rachi l'akistan . 

.. -. -... Denote:; 1l1ca rut available. 

1, 

.a 

w 
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Table 12. 

ETHYLE:!!:: 

l ·)7 s 11lJ11 119 79 I 1 ~ su 

Ir.di a '·' 57 lll2 102 

s.;;orea % H~ in )73 
-----

UEvt:LOPI:lG ESCAP R£GION 

ACTlJAL PETROCHEltIC.\I.:: PftOllUCTION 

l\,\S Ir. PRODl:CTS 

l'llOi"IU::;;: BU fADlE:lf. 

AN:<t:XUP.E-Vl l -A 

(TllOUSANU HETR!C TONS) 

T 0 T A L 

1975 ~977 r l97Y _[1980 1975 j 197711979 j 1980 1975 11977 j 1979 j 1960 

)) )7 58 58 5 6 7 7 SS 100 16 7 167 

59 56 11 l 208 15 l? 26 57 170 156 322 638 

TOTAL: 14) 14'· 2S/ 475 92 93 169 266 20 19 33 6l1 255 255 489 605 

;>."YLF.NES BE:IZF.t:E MF.TllANO!. 'f 0 T A L 

' 
137'> 11')77 j 19;9 11930 1915 11977 I 1979 119so 1975 j 197711979 11960 1975 j 197711979 j 1980 

India 15 15 30 30 56 64 75 75 25 30 30 30 96 109 135 1)5 

S.Korea 51 86 99 120 36 56 65 103 59 17) 317 212 146 317 481 4)5 
" 

Pakistan :,-·.~ ...... ·:.~·.-:~ ·-1 \',·.'n"r: ;:.,:.: ;':·:,-.·, 2 ~·.::-i·: )'::';-.', .;.-.'n'; ·:.-:.-.': l·.-.·.-.· ;';to.'r h.""1'':1; 9 

TOTAL: ~" 10 l 129 157 92 120 11,0 180 84 205 347 242 242 624 616 579 

SOCRCl:: - first Wurld-wi~e Study on the Petrochemical Industry 1975-2000 UNIOO/ICIS .83 12 Decer.ber, 1978. 

;,-.\-.~ 

- Second \·!.Tl.J-,,..ide Study on Petrod1cmical Im~.i:;try: Pro·c~ss of Rcstn>ctudng l:l(WG.336/) 19~hy,1981 & Annex.Fef:IDIUC.336/3/ 
Add. l 2'.lth lhv, !'191. 

- The l:e~elopo~nt of Petrochemical Inci.:strles in the Devclopi~ Countries, Flljler presented by L1."HO Secretariat at Joint 
l 'NHD/•)l'ECiOrEc m:n SCJ•iin.1r on P<'crod1t:micals 'Jimna 7-9 l larch, 1933. 

1 - \lvrlJ P.::trocrcmical SRI Incenuti~a1: 
- ~l~rket Srud-1 of Petrochemicals,IN.'\R Petrochemical Ltd.(1'!80) Karachi Pakistan. 

ll!notes tbta tut ..tv..1ilable. 
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DEVELOP me ESCi\l' IU:'.GlON 

Table 13. ACTU/\L l'ET1toc111::11cALS Pl'.on•:c:·rn:; (i:Nn-1•1wrll'CTS) 

I!.!.!:~J!O-PI.~ 

A:-i:\E:<Ultf.- \'I I - B 

(THOUS.\:-;[) ~!_ETRlC TO:\S) 

TOTAL pvc rs LOPE I Pl' 

I COUNTRY F'Ji) ~7 1')79 \ 1900 1975· 1977 l'l:9 j t'Jll0_ 1975 1977 1979 I 1':100 1975FJ"°iY-79J l9SO 

1',-:.-:: 

197:~,,Ti~ 

lloog Kong 

India 

lndcuesia 

~~:~ 

S.Korea 

Malaysia 

Pakistan 

Pl-.illipines 

Singapore 

Thailand 

lUIAl: 

47 

8 

15 

..... 

51 

10 

15 

~·.:.-:~ 

'.">9 100 

;:5 25 

20 20 

68 12'• 22S 237 

l.-:.~·~ -.•::-:.-:: 

2 3 

8 u 
8 

10 l~ 

10 

4 

20 

8 

15 

l5 

4 

25 

8 

15 

~-.-·.·:. 1.0 50 60 

9. 15 14 ll 

, ....... ,. ...... ·::-,'.""if -:.-::tr ·:.-:.-:c 

.,, ... ·.-:; f:-1·.-.•; 1.-.'.TI ·.'.-,':-.'; 

13 33 38 47 

3 4 5 ;. 

·.~':-.°t' .... -... -({ 'i<".'-.': -.'ri:·k 

1 8 10 11 

,'n'rlc 1n'rl; *1';/f 1';-.'~'; 

.,,.,~~ 'k'.'.-A 8 10 

l'.-::-.'; 1':-.'.,': .. ·.-:.-::: 

51 1,7 100 98 

; .. -:.-:; ~·.-.·:--:; l'.-;,,·; 

1':•,';.': ,·-:-.·~· ,·,-:.-:: l'.-.":-:. 

64 64 112 201 

'i.""f:-,': *'"''""* ;'.·•;,",'")': l'.-.':-tt 

,·c:"' ,·.,·:-1; ·:.-:.-.'; l'd,"R 

ffot,-,~ 1">'.-1< 1'rln'f -t.-t.-/tr 

r.:.-k j.-!rlc l.'"l'rlr -lr.';;'t 

'/.-::tr 'i.""1',-.'; ;':-.:.-:r 1."'t.f': 

;'.-:.~:: ;'r.'.-.'; ~·.-..T. 

,· .. -:.-:; ·:.-:.-: .. 20 25 

f.-,':-;': "i.,·.-:. t.-.r:.· ;':-.':-.'c 

lO I.'.> 20 20 

60 108 1()0 146 

l'.-.'.""'I'; ~·.-. .-f: "Ir--.',\ 

i':f,-:: i.-/.-,'; i:-:.-:: ,.,,,,., 

, ..... ':'fr ,'.-,'.-1; l'rl.-fc ,..,,'* 
"ln'n'; .,·..,·.:: ;;-.',-."; -irl;;'c 

-ld.-.'r -,';j,-,', t:-:.-!< .,··--"* 

IJJ 50 60 

102 119 193 234 

8 

25 

10 

30 

25 

40 

25 

40 

205 329 475 631 

) 

2 

15 

~·,.;,-,, 

10 

4 

) 

20 

8 

l5 

15 

4 

30 

8 

20 

4 

36 

8 

23 25 

~ ~~~~~~-~~~~~~~~-t-~--~~~~-~-r~~~~ 

115 111 212 299 70 123 140 191 370 578 863 1053 
. J 15 - 244 386 449 )2 100 125 141+ 

SUiRCL - First :.lodd-,..i<!e Study on roe PcrrocliL!mical Inuc!stry 19 75-2000 l'NIOO/lClS. 83 12 Decerrber, 1978. 
- Sco.od \~orlr!-1.•i.de StU<.'y on Pecroch.:mi.cal I.n.!.isny: Pn>ce,;s of Restructwi.nt: lD/WG .. i.l6/) 19 :·i(i, 1981 0. 

Ar.nex. lD/\.IG.)16/~ . .l\dd.l 20th fay,1981. 
- n,e [\,vd0rr.1mt of Petrochemical lnd..:strles in the Dcvelopiiig Couitries, !'aper presented by li'<IUl Secretariat at Joint 

L.'>100/0l'EC/OPEC H,'ND Scminill" on Petrochemicals Vienna 7· - .~ch, 1983. 
\-iorld Pctrochcmica~ SRI lntem:it ional. 

- M..irk"t Stud'/ of Petrochemicals, D!.'.R Petrotech Service Ltd. (19&>) Karachi Pakistan. 

-* Denotes Jata not available. 
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Tab le 14. PROJECTED PETllOCllEtUC/ILS DEi l.\::ll/SUPPLY ( rnn-rr:.oOLlCTS 

( T'1ER.:Kll'o.t\STICS - 1990 
(THOUSAND :'.F.TP,lC ·rn::s) 

--~· 

p v c ll D P E !. n P E p I' p s 

I I Sl..R"l..l.S/ 
I I SUHl'U!S/ 1 

rlURPLLS/ I I SL1'Pl.LS/ I I SL1~EU.Sf 
51..'I'Pl Y OC:·<IND (lJEF!CllS) SUPPLY lfl-~VID (Dt:FlCllS) SL1'1'l.Y ocrntm (Df.flCITS) Sl..1'l'LY DE:·J.'!;JJ (OCFlClTS) SU!'PL'i OO'X:O (Si::FiC11'.3) 

,·.-:.·-.:. 1:--,';.'1 -:.-.·ra l':·:.• *":.;': ,._,._,\ t.-;':-/; '(;·.:.-.'r ;'.-:~·, 1'r.'.-!;; 1'rl.-:; 1'.-.':::';; '{.-:.-.·, ·:.-:.·:; ..... 

.... -:.-ic l7 .29 ( 17 .29) id.it 0.98 ( 0.98) 
,_,._,\ 8.15 ~ 8.15) ·,'.;',-f: ·:.-:;;.': "/;•;',"fr -;.-,-:: ,·:-:.-:.- -;.-;;-;': 

f:;.':'fc w.·(",°( .... *.'r jn';W -k'.'>fc ;;,'.-,'( -;."")',-k ··~·"i< 1'rl;.'; -/(ft,'' in'.;': ., .. ,.d: i.-f.-.'c '(."'!-:-.': f:-.-:: 

,·,:.--K 77 .80 ( 77.80) ;';irlt 36.71 ( )6. 71) l.-•. -.r 81.45 ( 81.45) .-.-:.-:. 31.44 ( 3}.44) 60.00 221.01 (167.07) 

168.30 232. 74 ( 64.44) 27 .00 142.30 (115. 30) 100.60 175.10 ( 74.30) 27.00 54.24 ( 27.24) 21.60 36.91 ( l.5.31) 

135.00 217. 71 ( 82. 71) 54.00 151.46 ( 97 .46) 162.00 166.22 ( 4.22) 33.30 141.91 (1C8.61) '·''* 34.IJ8 ( 3'+.06) 

US.00 lH.01 ( 38.01) 54.00 61.55 ( 7 .55) 90.00 90.72 ( o. 72) 45.00 28.40 16.60 .'r.."n'r 23.91 ( 28.9:) 

270.00 351.97 ( 81.97) U6.00 175. 79 ( 49. 79) 288.00 368. 78 ( 80. 76) lG4.50 )50.37 (165.87) 180.00 101. 75 73.25 

22.50 52.06 ( 29 .56) ..... -.... 49.71 . ( 49.71) ~·.-:.-It 64. 76 ( 64.76) i'.-.';)f 68.12 ( 68. U) 6.00 31.24 ( 25.24) 

.·.-.'rl, ... ·~::-.'; •°'*" 'l.">'n'; ,';-.Wt 11'*1; ,._ ... .,,, ;'.+./< -1..*t:* *''"' j_,":--,'; "''"'•* 1':-.'f"~ 1:-.'.-k ~·:-::i: 

4.00 47 .06 ( 43.06) t:--:.-.-. 10.64 ( 10.64) -:.-:.:: 5'1.29 ( 54.29) 1'.-f-* 32.41 ( 32.41) ..;.-:rlt 7 .11 ( 7 .11) 

45.00 59.17 ( 14.17) l'drir - 23.65 ( 23.65) }',;':-:: t,), 19 ( 43.19) *".":;'/: 70.95 ( 70.95) 11. 70 36.91 ( 25.21) 

-.·.-.-.,'r 37.86 <' 37 .86) 72.00 18.92 5J.07 lll3.00 30.2J 77. 77 90.00 70.95 19.05 ~·;-tdc 34.08 ( 34.0S) 

... ~·.-. 10. 76 ( 10. 78) ·"'* ··~-.* in'rlf ,'.1'.~' 4.86 ( 4.88) ... ·.:r.': -.'d:.'c -i~'rlr '1.-t."'* ,·c1~;, ·fr:':-.': 

45.00 42.62 2.36 ~.--:..• 47. 34 ( 41.34) 66.60 6-'t. 76 1.84 ;,..,'rl: 42.58 ( 42. 58) 20.70 42.58 ( 21.83) 

s2:..ao 1320.07 (495. 27) 33l.00 719.06 (386.06) 815 .40 1152. 53 (337 .13) 379.30 891. 37 (511.57) 300.00 560. j4 (~3.') 6-'.+) 

1-clrl< Derotes data not available. 
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Table 15. The Chemical Industry in the Developing ESCAP Region ; 
(Value-added in 1981, at 1975 prices) 

Total Value-added Value-added Chemicals as Per-capita Value-added Per-Capita 
in Manufacturins; in Chemicals 2l2_r Total in Chemicals GNP 

(US$ Million) (US$ Million) (%) (US$) (US$) 

. lfghanietan N.A • N.A. 
Bangladesh 1,290 206 16 2.3 144 
Burma 456 18 4 0.5 190 
Hong Kong 4,966 N.A. - - 5,100 
India 16,190 2,267 14 3.3 260 
Indonesia 5,998 719 12 4.8 530 
Iran N.A. N.A. 
South Korea 10,542 1,160 11 29.7 1,700 
Mal,ayaia 2,918 175 6 12.5 1,840 
Nepal N.A. N.A. - - 150 
Pakiaidll 2,496 399 16 4.7 350 ~~ 

0 
Philippines 5,706 399 7 e.o 790 
Singapore 2,556 102 4 42.6 5,240 
Sri Lanka 714 N.A. - -- 300 
Thailand 4,636 139 3 3.0 770 ----
Total/Average - 5, 185 9.3 11 .1 

For Com12arison 

D.S.A. 446,760 53,611 12 233.0 12,820 
Japan 252,581 20,206 8 111.a 10,oao 

N.A. -- Not Available 

Source 1 Computed from data contained in World Development Report 1984 
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Table 16. Developing ESCAP region characteristics of petrochemical industry 

Value Number Mean Sl.ZE' 

added of of 
Countries Year I 000 USS employees establi:;,hment 

AFGHANISTAN 
Industrial chemicals 1980 3,830 3 ,8 30 
Other chemicals 1980 402 80 
Petroleum refineries 1980 
Misc. petr. & coal products 
Plastic products 1980 771 25 

BANGLADESH 
Industrial chemicals 1979 44 ,6 73 5,300 279 
Other chemicals 1979 55,166 23. 750 67 
Petroleum refineries 1979 1,609 450 450 
Misc. petr. & coal products 1979 
Plastic products 1979 386 640 23 

HONG KONG 
Industrial chemicals 1979 34,4 76 1,500 12 
Other chemicals 1979 62,298 5,400 12 
Petroleum refineries 
Misc. petr. & coal products 
Plastic products 1979 416 ,5 32 87,900 19 

INDIA 
---riid'ustrial chemicals 1978 736, 109 165,000 106 

Other chemicals 1978 849,799 262,000 79 
Petroleum refineries 1978 138 ,967 10,000 303 
Misc. petr. & coal products 1978 103 ,065 30 ,000 102 
Plastic products 1978 736,109 165 ,000 106 

INDONESIA 
Industrial chemicals 1979 129. 760 12,700 128 
Other chemicals 1979 95 ,840 38. 100 132 
Petroleum refineries 
Misc. petr. & coal products 
Plastic products 1979 22,240 16 ,500 76 

IRAN 
---industrial chemicals 1979 34 ,340 2, 240 172 

Other chemicals 1979 186 ,883 13. 970 155 
Petroleum refineries 1979 577. 251 18 ,400 1,314 
Misc. petr. & coal products 1979 l, 135 360 120 
Plastic products 1979 112. 669 11,710 94 

REP. OF KOREA 
Industrial chemicals 1979 809 ,666 40 ,600 57 
Other chemicals 1979 913 ,999 '•9 ,400 84 
Petroleum refineries 1979 334,279 3 ,600 82 
Misc. petr. & coal products 1979 188,419 12,300 42 
Plastic , ·oducta 1979 435 '306 52,300 53 



Table 16. continued 

Countries 

MALAYSIA, ~EST 

Industrial che~icals 
Other chemicals 
Petroleum ref in~ries 
Misc. petr. & coal products 
Plastic products 

PAKISTAN 
Industrial chemicals 
Other chemicals 
Petroleum refineries 
Misc. petr. & coal products 
Plastic products 

PHILLIPINES 
Industrial chemLcals 
Other chemicals 
Petroleum refineries 
Misc. petr. & coal products 
Plastic products 

SINGAPORE 
Industrial chemicals 
Other chemicals 
Petroleum refineries 
Misc. petr. & coal products 
Plastic products 

SRI LANKA 
Industrial chemicals 
Other chemicals 
Petroleum refineries 
Misc. petr. & coal products 
Plastic products 

THAILAND 
Industrial chemicals 
Other chemicals 
Petroleum refineries 
Misc. petr. & coal products 
Plastic products 
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year 

1978 
1978 
1978 
1978 
1978 

1976 
1976 
1976 
1976 
1976 

1977 
1977 
1976 
1976 
1977 

1980 
1980 
1980 
1980 
1980 

1979 
1979 
1979 
1979 
1979 

1975 
1975 
1975 
1975 
1975 

Value 
added 

'000 US$ 

57 ,4 76 
73 ,034 
75,627 

864 
41 ,487 

54,343 
55 ,556 

171,344 
303 

2, 222 

49 ,413 
148 z 778 
171,344 

4,834 
31,052 

50 ,935 
142,056 
686 ,916 
686 ,916 

81z308 

2, 3 77 
16,058 
18 ,884 

193 
3 ,661 

119,237 
126 ,593 
352, 193 

1,415 
23 ,462 

Source: ASIAN INDUSTRY IN FIGURES 

Number 
of 

Mean size 
of 

employees establishment 

3,700 
8 ,600 

500 
100 

11,500 

11,400 
40,596 

1,000 
125 

1,150 

9,400 
23,300 

1,000 
100 

19 ,200 

2, 140 
4,270 
3,340 
3 ,340 
9 ,150 

769 
4,469 
4,729 

291 
1,543 

7 ,979 
25 '951 

2,266 
440 

3 ,821 

46 
63 

100 
17 
73 

190 
188 
250 
125 
44 

57 
76 

250 
11 
67 

48 
48 

334 
334 
47 

48 
26 

4, 729 
291 

23 

80 
108 
453 

88 
41 

Statistical profile of key sectors in selected ESCAP countries. 
UNIDO/ IS. 390, 15 J una 198 3. 
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Tablt! 17. PRODUCTIVITY PERFORMANCE OF THE CHEMICAL INDUSTRY OF THE DEVELOPING ES CAP REGION: VALUE-ADDED PER WORKER 

( US$ million ) 

Industrial Chemicals Other Chemical Petroleum Refineries Plastic Produ•tS 

Bangladesh (1976 - 77) 8,430 2,330 3,576 603 

Hong Kong (1979) 23,000 11,537 - 4,739 

India (1978) 4,460 3,244 13,897 4,461 

Indonesia (1979) 10,220 2,515 - 1,348 

Iran (1979) 15,330 13,377 31,372 962 

Korea (1979) 19,925 18,502 92,855 8,323 
• 

Malaysia (1978) 15,534 8,492 151,254 3,607 

Pakistan (1976) 4,767 1,369 171, 344 1,932 ~ 
w 

Philippines (1977) 5.257 6,385 171,344 1,617 

Singapore (1980) 23,801 33,268 205,664 8,886 

Sri Lanka (1979) 3,091 3,593 3,993 2,374 

Thailand (1975) 14,944 4,878 155,424 6,140 

Source: Based on Tab le Jg. 



Table 18. TRADE IN MANUFACTURED FERTILIZERS FOR THE DEVELOPING ES CAP REG ION 
·--·····. - -----------

( US$ million ) 

Imports Ex~orts 

1976 1981 1976 1981 

--

Afghanistan 11.6 2.3 2.0 9.9 

Bangladesh 63.1 108.9 - 8.1 

'le 

Burma 1.1 58.2 

Hong Kong 2.6 6.7 'le 3.1 

India 163.3 774. 7 - - +-' ..,.. 

Indonesia 24.0 263.l 4.1 

Iran 15.0 294.9 

Korea 23.4 41. 2 11. 5 187.1 

Halay.lia 54.9 146.9 'le 2.6 

Nepal 3.7 13.9 

Pakistan 74.6 356.1 

* 
Philippines 11.0 104.4 

Singapore 23.4 92.5 24.0 89.2 

Sri Lanka 9.0 62.1 

Thailand 69.l 166.3 * 
'le 

* Insignificant 

Source: FAO Trade Yearbook 1982 ,. .. . .. 




