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Preface 

UMIDO' s Division for Industrial Studies and the ESCA!!/UMIDO Divis ion of 

Industry, Huaan Settleaents and Technology have jointly carried out a project 

on ''Review and appraisal of industrial progress at the regional level". This 

project has been executed in two p!.ases. Phase I of the project consisted 

priaarily of the analysis of statistical data and based on the findings and 

recomaenclations a s.-ary ws prepared under the title "Industrialization 

trends in developing ISCAP countries" (E/ESCAP/IHT.6/10). Phase II of the 

project included the preparation of several sectoral studies, specially in 

those sectors DIOR relevant for the r~gion. The selected sectors were as 

follows; capital goods industries, iron and steel, petrocheaical and chea.:cal 

industries and wood and-vood products. 

The studies prepared by consultants to UllIDO and ESCAP were subaitted for 

discussion in the Workshop on Accelerated Growth Through Co-operation in 

Selected Industrial Sectors in the Developing Countries o~ the ESCAP Rerion 

which ws convened at Bangkok from 1 to 5 July 198S. This sectoral working 

paper, therefore, presents as voluae III the study prepared on the situation 

of the petrocheaical industry in South-East and East Asia. 

Other Sectoral working papers will be issued covering the other 

industrial sectors under analysis in the projec~. 
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l. INTRODUCTION 

1.1 General overview 

Petrochemical products and their derivatives run into aany hundreds 

ranging from fertilizers, solvents, plastics, fibres, rubbers to base material 

for detergents and pharmaceuticals. The ?etrochemical industry has been the 

aost rapidly developing branch of the cheaical industry ard now encompasses 

much of the earlier established organic cheaical sector. The industry is 

being dominated by the developed regions of the world, however, in recent 

years the growth of this .. rket has slowed down. The aarket growth is still 

quite high in the developing regions due to the low level of market 

penetration of materials produced by this industry. Another development which 

has taken place in recent years is the increasing interest of developing 

countries to establish this industry, however, till today only some developing 

c:>untries, (e.g. India, the Latin American countries, the Republic of Korea, 

Singapore, Turkey, etc.) have operational basic petrochemical facilities. In 

the remaining developing region the petrochemical industry is limited to 

downstream processing facilities. Many developing couitries (specifically the 

OPEC group) engaged in rapid industrialization, have ranked the establishment 

-of a petrochemical industry quite high in their development plans. The OPEC 

countries have started implementing their plans. The Qatar facilities are in 

operation and the Saudi Arabian facilities are in the final stages of 

construction. OPEC countries have been motivated to establish petrochemical 

industries primarily because the available gas resources, with essentially a 

zero value, can be utilized to produce high value petrochemicals and secondly 

because_of the de1ire to posse•• sophisticated infraatructures based on 

oil/gas resources. ThHe countries have a limited market and as such the 

facilities being planned are export oriented. In aany non-OPEC developing 

countries, plane to e1tabli1h a petrochemical indu1try have not been 

implemented due to lack of capital re1ource1, raw material, and technoloay as 

well a1 uncertainty connected with export prospect.a. 

The p~~rochemical indu1try in the year• to come i1 expected to be highly 

price/co1t competitive in view of the exce11 of production capacity in 

indu1trialized countries and export• from new facilitie1 of the OPEC countrie1. 
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The existing ~roducers in developing countries such as the Republic of 

Korea are expected to lose their competitiveness in export. 

1.2 Objective and scope 

To investigate the ~ossibility of regional co-operation aaong developing 

countries, ESCAP and UNIDO decided to revie¥ and appraise industrial progress 

at the regional level. In phase II of thi$ project selected s~ctoral studies 

were carried out. The present study deals with the petrocheaical sector in 

the developing ESCAP region. Its aain objective is to revieP and analyze past 

developments in the petrochemical industry of the developing ESCAP reg1on 

vis-~-vis the world situation, to identify future trends, prosp.acts and 

prooleas as well as potential projects of regional ,o-operation. 

The study covers: 

- A global review of the petrochemica' industry; 

- A review of the petrochemical industry in the developing ESCA? region; 

Basic problems and issue& of the petrochemical industry; 

Future outlook of petrochemical demand in the world and the developing 

ESCAP region; 

Supply/demand gap of petrochemicals in the developins ESCAP region; 

Co-operation in the development and operation of the petrochemical 

industry. 

The study is basically a review report and is baeed on data available in 

the United Nations, UNIDO and other published sources. 

1/ First world-wide study on Petrochemical Industry 1975-2000, 
UNID07ICIS.83, 12 December 1978. 

• 
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l.~ Summary of study re~ 

Petrochesical products cu~rently form an essential base for the 

production of a wide range of industrial and consuaier products. The 

petrochemical industry is ten.ed as one of the fast growing industrial 

sectors. Many developing countries have emphasized the establishaent of a 

petrocheaical industry with a view to accelerate the industrial development in 

their countries leading to the achievement of the developing countries' target 

share of 25 per cent in world induscrial production. The petrochemical· 

industry very well contributes to the objective of rapid pr~gress and balanced 

expansion in industry. The indust~ also leads to the development of 

small-scale industries and their linkage with large and aodern industries. 

Until 1973 world production of basic as well as final petrochemical 

products shoved a rapid growth which consid~rably slowed down in subsequent 

years. Gases (e.g. natural, associated and refinery) as well as liquids like 

naphtha and gas oils are the main source of feedstock for all petrochemicals 

produced around the world. 

World ccnsumption of petrochem .al end-products showed a tendency of high 

growth during the 1965 to 1975 period, w~L~ relatively slO'I growth in later 

years. The developed regions dominated the consumption of petrochemical 

end-products. The maio products consumed were plastics, fibres and synthetic 

rubber. The developing countries had a small share in the consU11ption of 

world petrochemicals.· However, especially during the last decade, developing 

countries' growth in petrochemical consuaption has been quite high as c011pared 

to countries of the developed world. 

During the last decade the chemical and petroleum sector has bee~ a fast 

growing industrial sector in the developina ISCAP region. The existing 

petrochemical industry of the region (pri .. rily based on naphtha feed) is 

concentrated :n India and the Republic of Korea. Sinaapore's facilities have 

recently aone into operation. Iran's facilities are partially constructed and 

will be operational in the late 1980s. In the r ... ining countries tlhich 

include, ·fbailand, 1talay1ia, the Philippine•, Indonesia and Paki•tan, 

down1trea• production facilities of thermopla1tic1 and syntJ1etic fibre• are 



- 4 -

available. The region also has sizeable processing facilities for pJastic 

materials and synthetic fibres. The existing petrocheaical production 

capacity of the region is r.ot being fully utilized while at the saae tiae the 

region is iaporting a aajor proportion of its requirements from the developed 

world. 

During the last two decades the ESCAP region's consumption of 

petrocheaical end-produces showed an impressive growth. with plasti~s 

(primarily theraopla8£ics) and synthetic fibres (primarily polyester) 

dominant. The syathetic rubbe~ consumption reaained at noainal levels. 

Despite impressive growth in petrochemical end-products the per capita 

constaption remained very low as compared to developed countries. showing an 

existing potential for a petrocheaical industry in the region. Wide 

variations also existed in the per capita consumption of countries of the 

region. 

Many countries of the region have been actively pursuing the 

establishment of a petrocheaical industry. however, to date have not been able 

to implement their plans primarily due to international economic conditions, 

limitations of market size and uncertainity about export prospects. These 

countries include Indonesia, the Philippines, Thailand and Pakistan. The 

problems and issues responsible for restricting the development of the 

petrochemical industry in the region are economic and technological in 

nature. Among the economic problems are lack of gover ... er.t support, limited 

size of domestic markets, uncertainty of export prospects, size of facilities 

and constraints of capital resource. Among technological issues, the 

selection of various technologies, technological innovation, non-availability 

of local machinery and equipment manufacturing capability Rs well as 

constraints in availability of skilled manpower are active. 

Th~ world petrochemical industry is not expected to show impressive 

growth in view of the recessionary economic conditions, the diversification of 

the industry'• base from consuming areas to oil rich countrie1 and the 

exhaustion of substitution opportunities in industrialized countrie1. The 

international market is expected to be highly price/cost competitive with oil 

• 

• 

,. 
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producing regions using cheap and cur~~ntly wasted raw .. terials to their 

advantage while the developed countries are taking advantage of available 

technological infrastructure. 

The developing ESCAP region is expected to still show high growth in 

petrocheaicals compared to other regions of tht! world. However. the growth 

will be considerably lover than observed during the last decade. The deaand 

growth can be high if all the countries planning to establish petrocheaical 

industries are successful in iapleaenting their plans. Theraoplastics and 

polyester fibres will reaain doainant aaong the petrocheaical end-products. 

By the end of the current decade, the petrocheaical production capacity in the 

ESCAP region is expected to expand considerably as the facilities of 

Singapore, Iran and Indonesia will be operational along with expansions in the 

capacities of India and the llepublic of Korea. The major expansion will be 

for ethylene and its derivatives. Despite the planned_ expansion. the region 

vill have significant deficits of alaost all the petrochemical end-products 

among which theraoplastics and polyester will be leading. Based on the 

projected deficits by 1990 the region will be requiriP; an ethylene production 

capacity of about 1.2 aillion metric tons with a polyester capaeity of 1.0 

million metric tons. 

The re.gion's existing producers of petroche•icals i.e. India, the 

Republic of Korea and even Singapore are expected to lose their 

. competitiveness in exports. This will lead to non-iapleaentati~n of the 

industry'• expansion plans in these countries and possibly a low level of 

capacity utilization. This aituation calls for regional co-operation whereby 

the region's existing petrochemical producers save high costs (due to the 

expected lov l~~el of capacity utilization) and new entrants to the 

petrochemical industry are provided with the necessary assistance to establish 

and operate a petrochemical industry and finally market their products. 

1.4 Hain findings of the study 

The study ha• revealed ';hat; 

(a) The petrochemical industry has the required potential for 

accel•rating the industrial development in developing countrie1; 
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(b) The world's petrocheaical industry growth will be slower in future 

as cQ.apared to the high grovtb observed during the past. The developing 

countries' petrocheaical consuaption growth will be higher than that in 

developed countries; 

(c) The petrocheaical industry is going through a process of 

restruc~uring and rationalization calling for co-operation both at the global 

and' regional levels; 

(d) World petrocheaical industry will face high competition among 

producers with respect to price and technology; 

(e) The current basic and intermediate petrochemical production of the 

developing ESCAP region is limited to few countries; 

(f) The problems faced by the developing countries in the establishment 

and successful operation of the petrochemica~ industry can be overcome through 

co-operation among developing countries themselves; 

(g) The developing ~SCAP region has considerable potential for the 

production of petrochemicals in view of the low market penetration of these 

materi•ls; 

(h) The developing countries which have established or plan to establish 

a petrochemical industry are expected to face problems because of the highly 

competitive situation on the international market. This will be more 

pronounced for energy deficient countries such as the Republic of Korea; 

(i) Despite the planned expansion of the petrochemical industry in the 

developing ESCAP region considerable deficits in almost all petrochemical 

end-products will exist by the end of the current decade; 

(j) Based on the projected petrochemicals deficits of the ESCAP region 

by 1990, four sizeable petrochemical projects should be considered for 

implementation under re1ional co-opration arran1ement; 

• 

I 
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(k) The expected situation of the petrochemical industry in the 

developing ESCAP region necessitates highly activated regional co-operation; 

(1) The regional co-operation plans for the establiabaent of the 

petrocheaical industry in the developing ESCAP region (if iaple.ented) will 

also be affected by international .. rket forces. Through regional 

co-operation it would also be possible-to introduce specialization in 
petrochemical production; 

(a) The successful iaplementation of regional co-operation plans for the 

development and successful operation of the petrocheaical industry would 

require considerable involvement on the part of govern11ents of the .eaber 

countries. In some cases •ember countries will have to provide tariff 

protection giving special treatment to imports originating froa regional 

projects. The success of such an arrangement would depend on the benefits to 

be gained by aeaber countries in these arrangeaent. 
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2. THE DEVELOPING ESCAP REGION; ECOMOllIC P!lOFI!.E 

The developing ESCAP region is situated in the Southwest and East Asian 

continent. The fifteen countries which are part of the developing ESCAP 

region are: 

Afghanistan Indonesia Paltistan 

Bangladesh Iran Philippines 

Bunaa Republic of Korea Singapore 

Area of Heng Kong Malaysia Sri Lanita 

India Nepal Thailand 

The developing ESCAI' region is a heavily populated area of the world and 

currently about 30 per cent of the world population is living in countries of 

the region. The ~egLn consists of a diverse group of economies with 

differin~ econa.ic structures. A review of these indicates that the leading 

contributors to the region's GDP are India, Indonesia and the Republic of 

Korea. Traditionally, the agriculture sector had the largest share of GDP 1n 

the majority of the region's countries. However, during the last two decades 

the service sector has taken the lead followed by industry and agriculture. 

In almost all of the countries of the region a rapid drive towards 

industrialization was noticed. This drive was in fact responsible for much of 

the economic growth and prosperity as well as structural changes seen in many 

economies of the region. During 1960-1970 the GDP of countries like the Iran, 

the area of Hong Kong, Singapore and the Republic of Korea sh~wed an average 

annual growth of 8 to 11 per cent. In :h2 re11&ining economies the growth rate 

varied between 2 and 7 per cent per annua. In alaost all the countries of the 

region, the growth in GDP during 1970-1982 was slightly lover than that 

recorded during the previous decade. 

Industrial output in all developing ESCAP countries during 1960-1982 

continued to expand at a faster rate than GDP. The Republic of Korea'• 

industrial sector shoved the highest growth rate of 17 per cent per annum 

during the 1960-1970 period, while the sector'• arowth declined to 14 per cent 

per annum durina thd 1~7U-1982 period. India'• industrial sector shoved a 

consistent growth of 4 per cent per annua durina the 1960-1982 period. 

.. 

• 



- 9 -

l. 'DIE PETROCHEMICAL IRDUSTRY: ITS IllPAC'I OR ECOllOIUC PROGRESS Ill THE ESCAP 

REGIOll 

In the developing ESCAP region only two countries. the Republic of ~orea 

and India. had operational basic petroch-ical industries by the encl of the 

last decade. Singapore'• petrocbeaical facilities have recently started 

operation. The region ha• a sizeable -rket for petroch-icals. However• 

feedstock fro• oil and gas resources in the region is liaited to Indonesia. 

Iran. Malaysia and Thailand. The reaaining countries are deficient in this 

resource. The region is a net importer of petrocheaicals. even after 

Sinsapore facilities go into operation. and this sit-aation is not expected to 

change significantly by the end of current decade. Many countries of the 

regi'"1 have a6llbitious plans to establish a basic petrocb-ical industry. 

However. these plans have not .. terialized in view of prevailing econoaic 

conditions. scarcity of capital resource•. developaent of other priority 

sectors. lov level of technical know-bow and liaitation of the aarket size in 

individual countries. 

The petrocheaical industry's econoaic benefits are generally considered 

to be: 

(a) A rapid expansion of the countries' or region'• aanufacturing sector; 

(b) A direct contribution to gross doaestic product by value added to 

the rav aaterial and indirectly through expansion of dovnstreaa industries; 

(c) Foreign exchange savings; 

(d) Supply of raw .. terial and support to other industries. 

In the paraaraphs to follow the illpact of the petrocheaical industry on the 

overall econ0111ic development in relation to policy objectives laid down in 

international development strate1y, which has been considered as a 1uidin1 policy 

for industrial development in the developina ISCAP reaion, is discussed.!/ 

·2/ a..=.orientation of Industrial Policie1 studies undertaken by .ADNOC 
Group-of Ministry of Industry, &ICAP. 
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The policy objectives are: 

(a) Strengthening of linkages between industry and agriculture; 

(b) Develop19ent of the industry to satisfy the basic needs of the pnor; 

(c) Development of ... n-scale industries and their linkages vith large 

and modern industries; and 

(d) Dispersal and locatioo of industries away froa metropolitan areas. 

l.l Strengthening of linkages between industry and agriculture 

Most of the initial industrial dewelopmeot of the region bas been in 

industries having strong backward linltmges with agriculture. An ex-ple can 

be the cotton textile industry in Pakistan, here the agriculture sector acts 

merely as a supplier of inputs to industry. In the recent past the forward 

linkage bas been strengthened and industries like fertilizer, pesticides and 

en1ineering goocls have been developed. The petrocheaical industry also 

provides help in establishing these linkages both directly and indirectly. 

The industry'• backward linkages are liaited vben its priaary feed is based on 

oil/gas resources, and strong where the petrocheaical production is based on 

SOiie for .. of bi011ass utilization (as is the case partly in lrasil and 

India). In Brazil ethanol is .. aufactured fr09 molasses froa sugarcane. The 

industry'• forvard linka1e is represented by the production of insecticides 

and pesticides, as well as cheaicals for irrigation facilities and by control 

of water loggina and reducing land erosion. 

3.2 Develop!!!l!t of the industry to satisfy the basic needs of the population 

In uny countries of the region, food production is inadequate. The 

establishllent and expansion of the petrocheaical industry is expected to 

re lease land which currently is used for product ion of vood, cotton, etc. , as 

petroch .. ical products will sub•titute th .. • natural .. terial•. As such the 

region'• food availability positioo will be considerably improved. 

• 

• 



I 

- 11 -

The industry is also instruaental in providing clothing. water supply. 

sanitation and numereous household items. 

3.J Developaent of mll-scale industries and their linkages with large and 

aodern industries 

The petroche•ical industry is an excellent example of this type of 

linkage. The industry leads to n._roua types of ... u-scale industries for 

example plastic processing. textile weaving. etc. This part of the industry 

is in continuous contact with petrochemical end-products producers who 

disseminate the required techeical back-up. changes in product characteristics 

and product develo.,.ent. 

3.4 Dispersal and location of industries away from metropolitan areas 

The -nufacture of basic as well as petroche•ical end-products is 

no~lly established near its feed source i.e. near gas fields and reficing 

facilities. The acbie•emeat of the above objecti•e depends on the location of 

the· available feed source in a particular country. HoveYer, the processing 

facilities for the -nuf8Cturing of consumer goods can be located away from 

metropolitan areas. 
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4. THE PETIOC11£11ICAL INDUSDY ~ GLOBAL REVIEW 

4.1 General 

Petrocheaica\ producte currently fora an essential base for the 

production of a vide range ef industrial and consumer products. The 

petrocbeaical sector has beat the llDSt rapidly developing part of the cheaical 

industry and llOV coeprises auch of the earlier established organic cbeaical 

sector which was baaed oa by-products of coal carbonization. The present 

ind.astry is .. sed on .,-hleua/gas feedstock. 

4.2 Producti.ga tJends in basic ~nd petrocbeaical end-products 

Broadly speaking, production of basic as well as final petrocheaical 

products shoved a tendency towards growth, which was rapid up to 1973. In the 

later period the industry'• growth slot1ed down and gave vay to recessionary 

conditions. 

(a) Basic products 

The world basic petrocheaicals production during the period 1965 to 1981 

1s shown in table l. 

The regional breakdown of world basic petrocheaicab production from 

1975-1981 is given in table A.I. 

It can be seen from the above figures that basic petrochemical production 

shoved rapid growth during 1965-1970 with a .axiaull increase in ethylene 

production, i.e. 2.3 times. During 1970 to 1975 the growth in petrocheaical 

production considerably slowed down reeultiaa in an annual compound arovth of 

6 per cent as compared to a arowth rate of 18 per cent per aaa ... durina 1965 

to 1970. Durina 1975 to 1979 ethylene production recovered from an earlier 

slow arovth, and achieved an aaaual c:o11pound arovth rate of 11 per cent per 

ann•. In 1981 the world basic petroch•ical production &••rally declined, 

the only exception• were xylene• and butadiene. lthyleae production which 

stood at 37,630 thousand .. tric ton. in 1979 declined to 35,253 thousand 

metric tons in 1981. 

• 

.... 
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Table 1. World petrochemical production of basic products, 1965-1981 
(thousand aetric tons) 

196S!/ 1970!/ 1975~/ 1979~ 1981£/ ~ 

Ethylene 8,000 18,SOO 24,400 37,630 35 ,253 Propylene 4,400 9,530 12,590 19,720 18,445 lutadiene 1.900 J,llO l,445 5,060 8,201 Benzene 4,7d0 8,820 11,310 17 ,180 16 ,501 .lylenes .. . ... 3,770 6,110 9,512 Methanol . . . ... 7,540 11,720 . .. 
Source: 

a/ First vorld-vide atudy on the petrocbeaical industry 197S-20Ch), 
UMIDO/ICIS.83, 12 Decellber 1978. 

b/ Second vorld-vicle study on petrocbeaical industry: process of 
reatrU"cturing, ID/WG.336/J, 19 May 1981. and Anna ID/VG.336/3/Add.l, 20 May 
1981. 

£! Opportunities for co-operation aaong the developing countries for the 
establis ... ent of the petrocbeaical industry, paper presented by the UNIDO 
secretariat at the .Joint UllIDO/OPEC/OPEC FUND Se.inar on Petrocheai.cal 
Industries, Vienna, 7-9 llarcb 1983. 

d/ Hydrocarbon proceaaing, Gulf Publishing Co., United States, August 1983.-

(b) Petrocbnical end-products 

The petrocheaical end-product• are r.rouped into four categories i.e. 

plastics, synthetic fibres, synthetic r~Dbers and detergents. Ta~le 2 ahovs 

the arovth in the production of these four .. in end-products. 

The re1ional break-up of world petrocheaical end-product• production frOll 
197S to 1981 i1 civen in table A.2. 

(c) Plutic1 

Pla1tic1 account for .ore than half of the world'• petroch .. ical 

end-product• production followed by 1ynthetic detergent• and f ibre1. The 

pla1tic1 production durina 1960 to 1970 increa1ed at an annual COllpound 

' 
' ! 
t 

r 
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growth rate of 16 per cent. The growth in production of plastics during 1970 

to 1974 was at a rate of 10 per cent per annum which after taking into account 

the low level of production of 1975 dropped to 5 per cent per annum. The 

production of the five thermo-plastics (LDPE. l!DPE. PVC. PP. PS). which was 

, estimated to be 38 ,5 aillion aetric tons in 1975 increased to 41.165 aillion 

aetric tons in 1979. showing a growth rate of 14 per cent in five years. In 

1981 therao-plastics production deciined to 37.436 aillion aetric tons. 

Table 2. World production of petreh:heaical end-products 
(thousand -.?tric tons) 

l9bO!/ 1970!/ 1975!1 

Plastics 7,000 30,200 38.500 
Synthetic fibres 700 5,100 7,500 
Synthetic rubbers 2,01)0 5,900 7,400 
Detergents 3,500 9,000 10 ,800 

Sourc'!: 

1979~ 198JS 

41.165 37 ,436 
10 ,040 12,069 
6,390 8,494 

a/ First world-wide study on the petrocbeaical industry 1975-2000 
UNIDO]ICIS.83, 12 December 1978. The individual product groups include all 
cate~ories of products. 

~ Annexes to second world-wide study on petrocheaical industry: 
process of restructuring URIDO, ID/VG.336/3/Add.l, 20 May 1981. The 
individual product groups cover major products e.g. in case of plastics only 
thermo-plastic• are included. 

c/ Opportunities for co-operation a.one th~ developing countries for the 
establishaent of the petrocheaical industry, papt.r presented by the UNIDO 
secretariat at the Joint URIDO/OPEC/OPEC FUllD Seainar on Petrocheaical 
Industries, Vienna, 7-9 March 1983. The individual product groups cover ujor 
products e.1. in case of plastics only therao-plastics are included. 

(d) Synthetic Fibres 

Synthetic fibres production which started from a noainal level of less 

than l aillion aetric tons in 1960 touched a level of aore than 5 aillion 

metric tons in 1970. The growth in production recorded an unprecendently hi&h 

• 
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rate of 22 per cent per annua during the 1960 to 1970 period. The increase 1n 

production of this aagnitude vas due to the fact that most of the synthetic 

fibres were developed during the intervening period. The synthetic fibres 

production grew at an annut1l c011pOuncl growth rate of 8 .,er cent per annum 

during 1970 to 197S. The three leadin~ synthetic fibres (acrylic. polyaaide. 

polyester) production of which in i97S was a~ound 7,~00 thousand aetric·tons 

increased to 10,04U thousand metric tons in 1979 anci 12,069 thousand metric 

tons in 1981. The increase in procluct1on during the 1975-1931 period was at a 

compound growth rate of 9 per cent per annua. 

(e) Synthetic rubber 

Synthetic rubber production increased at an annual cf>apound growth rate 

of 11 per cent. the growth declined to 5 per cent per anma during the 

1970-1975 period. The two leading synth~tic rubbers which accounted for about 

70 per cent of total synthetic rubber production, grew at b per cent per annum 

during 197S to 1979. In 1981 the production of SBR and PBR was estiaated to 

be around 8.5 •illion aetric tons. 

The world petrocheaical industry is concentrated in the developed regions 

of the world with the United States, Westem Europe and Japan being the 

leading producing areas. The sh~re of developing countries in world 

petrochemical production is nominal. lo basic petrochemicals production, 

developing countries bad a share of only 8 per cent. In petrocheaical 

end-products production developing countries had a share of about 

12 per cent. Among petroche.ical end-products synthetic fibres is one product 

group in which developing countries had a high share i.e. US per cent. In 

fact synthetic fi~res was the developing countries' first venture in the 

petrochemical industry, since relatively saall pla~t sizes are required for 

econ•ic production and labour represented • lerge share in total production 

cost. The developing countries as a whole are relative newcomers in the 

petrocheaical industry. Hore recently the CPEC countries have made a 

breakthrough and huce capacities are beinc planned. These facilities are 

expec~ed to be operational during the aid-1980s and this decade will see a 

sipificant diversification in the world petrochemical .industry. 
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4.3 Feedstock pattern 

Since its inception the petrocheaical industry has been based on 

hydrocarbon resources st•rting with coal, then shifting predoainantly to 

petrole .. based resources, including natural gas. Petrocheaical feedstocks in 

general are categorized as gas-based feedstocks or liquid feedstocks. 

Gas-based feedstocks include •thane, ethane, propane, all of which aake up 

the bulk of constituents of natural gas (including associated gas) and 

refinery gases as well as synthesis gas. Liquid feedstocks, on the other 

hand, are -inly crude oil refinery fractions, ICL and condensates. The aost 

noted of these cuts are butane (in LPG), naphtha and gas oil. Synthetic fuel 

fn• coal, liquid products from coking plants as well as biomass ethanol are 

also classified as liquid feedstocks. 

Natural gas and refinery gases as well as refinery liquids are the aain 

sources of feedstock for all petrocheaicals around the world. However, 

di(ferent feedstock patterns exist in different regions. 

(a) United States 

In the United States of Aaerica, traditional feedstock• for ethylene 

production are ethane and propane. Trends in recent years have been towards 

increasing the use o1 naphtha and aiddle distillates. 

(~) Western Europe 

The petrocheai~al industry in Western Europe has been priaarily based on 

naphtha. However, during the 1970s a shift towards heavier middle distillates 

such as gas oil, and LPG/ethane has been observed. 

(c) Japan 

Japan is in a siailar position as Western Europe and as such all olefin 

production of ethylene, propylene and butadiene is based on naphtha feedstock. 

• 
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(d) 1e .. ining world 

Infonaation on feedstock patterns in the USSR, E3stern Europe and other 

centrally planned economies is not available. However, the general feeling is 

that the .. jor part of petrocheaical production is gas based and the reaainder 

naphtha based. In developing countries naphtha followed by gas are tne 

feedstocks for the production of a liaited quantity of petrocheaicals. A 

saall quantity of biomass ethanol is also being utilized in countries like 

Brazil and India. The petrocheaieal industry of the oil rich countries is 

priaarily based on associated, rav and refinery g5ses. 

4.4 ConsU!ption trends in petrocheaical end-products 

In view of the fact that consuaption of petrocheaical end-products is the 

key factor in determining the basic demand for petrocheaicals, the discussion 

o~ consuaption trends has been concentrated on thea. The consuaption of the 

aain petrochemical end-products in the past has followed the &-shaped curve 

reflecting the extent of product and technology substitution. Typically, 

alaost all production of petroch•!laical end-pr~ducts initially started slowly 

followed by very rapid growth during the substitution phase and then 

declining. Once the substitution phase was completed, the growth rate started 

to become 3iailar to that of the consuming sector as well as the economic 
activity in general. 

The world petrocheaical end-products consumption during 1965 to 1981 is 
presented in table J. 

The regional breakdown of world petrochemical end-products consuaption 

covering the 1975-1981 period is given in table A.J. 

(a) Plastics 

Plastics is the leadina petrochemical end-product and accounts for almost 

60 per cent of total tonnage. The arowth in plastics cons111ption has been 

fastest. ~rina 1965 to 1970 plastics con•uaption increased at a coapound 

arowth rate of 14 per cant per annu•. 
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Table 3. World consumption of petrocheaical end-products, 1965-1981 
(thousand bGtric ions) 

1965!/ 1970!/ 1975!1 1979'!! 1981£/ 

Plastics 13,501 26,275 38,460 41,000 36,862 
Synthetic fib~es 2,140 4,616 7,400 10 ,030 12 ,069 
Synthetic rubber 3,720 6,1160 7,870 6,380 8,427 
Synthetic detergents 6,110 7,920 lo 18~0 ... 

So1.:rce~ --
a/ First world-wide study on the petrocheaical industry 1975-2000 

UtUDOTISIC.83, 12 December 1978. The individual product groups include all 
categories of products. 

b/ Annexes to second vorld-vide study on the petroche•ical industry: 
Process of restructuring UNIDO/ID/WG.336/l/Add.l, 20 May 1981. The individual 
product group covers .. jor products e.g. in case cf plastics only 
thermo-plastics are included. 

c/ Opportunities for co-operation aaong the developing countries for the 
establishaent of the petrocher:aical industry, paper presented by the UHIDO 
secretariat at the Joint UHIDO/OPIC/OPEC FUHD Seainar on Petcocheaical 
Industries, Vienna, 7-9 Marcb 1983. The individual product group covers major 
products e.g. in case of plastics only thermo-plastics are included. 

The growth rate dropped to 8 per cent per ann ... during 1970 to 1975. The 

figures for 1975 and 1979 are not coaparable, since the first include all 

plastics, the aecond thermo-plastics only. The world ~hermo-plastics 

consuaption declined to 36.8 million tons in 1981. 

Plastics consumption during the period under study remained concentrated 

in the developed region of the world. In 1979 developing countries had a 

share of 16 per cent in total world consuaption. Aaong the developed regions 

North America and Western Europe were the leading consuming areas followed by 

Japan and the centrally-planned economies. Allon& developing countries Asia 

and Latin America were rhe .. in consumers. Throughout the period from 1965 to 

1979 the developin1 countries' consumption kept arovina at a very fa1t pace 

with 1rovth rates between lS and 20 per cent. Coapared to this, the developed 

countr~•' consumption arovth rmained in the ranae of S to 7 per cent. 

,. 
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(b) Synthetic fibres 

The synthetic fibres consumption increased froa 2 aillion tons in 1965 to 

10 aillion tons in i979. The consumption during 1965 and 1975 increased at an 

annual c011pound growth rate of 13 per cent. In the 1975 to 1979 period the 

growth was at 9 per cent per annua. Currently, leading synthetic fibres are 

polyesters, acrylic and nylon. During 1979 to 1981 the synthetic fibres 

cons ... ption increased at an annual ca.pound growth rate of around 10 per cent. 

Consumption of synthetic fibres also remained concentt ... ted in the 

developed regions. The developing countries' share in the U.ree leading 

synthetic fibres i.e. polyesters, acrylic and polyaaide was around 25 per cent 

in the year 1979. The developing countries' fibres cons .. ption growth was 

higher than that of the developed countries due to increased market 

penetration and a higher population base. The growth in fibres conswaption of 

the developed countries vss lower due to the fact that their EBrkets have 

already been saturated. In the developed region North America th& the leading 

consumer and in the developing region Asia was the main consuming area. 

(c) Synthetic rubbers 

Throughout tbe 1965 to 1975 period synthetic rubber consumption grew at 

an annual coapound growth rate of 8 per cent. During 1975 to 1979 the growth 

rate was slightly lover. Styrene butadiene and polybutadiene rubbers emerged 

as leading synthetic rubbers, their consumption increased ai an _asm.ual 
-:... -,: .... '< ':.. .·_ -

c0111pound growth rate of 15 per cent during 1979 to 1981.; ·:;~~deveUi.ped 

region's consuaption of the two leading synthetic rubbe~S:-:~c;,i.~ted f~~ about 

90 per cent of total world conswaption. · ... -. 

. ·. 
(d) .!,vnthetic detsrgents ·- ; -_-:.: :_ :.• ..... , 

::_,.. -- .. 

Synthetic detergents on a coluiaetric baeil are next<t~pt~~i:c~. Their 

consU11pti-c.a durina 1965 to 1975 increased at a urainal 1ro.lth ~rate of 

6 per cent per annum. Alkylbenzene, sulfonates and non-ionic surfactants were 
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the leading detergent .. terials in use. The developing countries together 

accounted for 20 per c~nt of total world synthetic detergent consumption in 

the year 1975. 

4.5 International trade pattern 

Petrochemical products have an important share in the international 

chemical trade. Among the petrochemicals the bulk of the trade is in 

petrochemical end-products. The trade flows for basic petrochemicals is 

concentrated among the developed region in the form of inter-trade in Europe. 

International trade as such in bulk petrochemicals has been very nominal. In 

general, the biggest exporters of basic petrochemicals have been the EEC 

countries and Japan. The basic petrochemicals trade has been in aromatics, 

propylene and methanol, in case of ethylene the quantity has been very small. 

Wor~d trade in intermediate petrochemicals has not been very significant and 

like basic petrochemicals has been concentrated heavily within the developed 

regions. Inter-trade of intermediates (e.g. styrene) among countries of the 

same developed regions has been more pronounced in the case of the EEC. 

Exports of intermediates to developing countries have been very minimal due to 

a non-existence of capacity for further processing. The bulk of trade in 

petrochemicals has been in end-products i.e. plastics, resins, synthetic 

fibres and syntheti~ rubber. The main world trade flow in petrochemical 

end-products has been from the developed region, where most exports were 

generated, to developing countries, where production facilities were 

non-existent or insufficient. Plastics had the highest trade volume. Western 

Europe dominated the world trade of plastics followed by Japan, whose 

concentratiJD has been in South-East Asia, a·~ ·,e United States. Eastern 

European and other centrally planned economi_ ~ also been active in 

international trade of plastics, more epecifi(d in PVC. The 1harc of the 

developing countrie1 in world trade of petrochemical• ha1 been low (i.e. about 

S per cent in 1978) • .!/ In recent year1 1ome exports, mainly fertilizer1 and 

natural 1as derivate• and a .. onia, have been undertaken. 

3/ Second world-wide 1tudy on petrochemical industry; process of 
restructurina UNIDO, ID/WG.336/3/Add.l, 20 May 1981. 

• 



' I:· 
' 
I~ 
1· 

\ 

- 21 -

S. THE PETROCHEMICAL INDUSTRY IN THE DEVELOPING ESCAP REGION 

S .l General 

As is the case for almo•t all industries. the petrocheaical industry is 

also concentrated in the developed region of the world. The developing 

countries in total have a s .. 11 share in petrocheaicals production. As far as 

the developing ESCAP region is concerned the chemical and petroleum sector 

has been one of the fast growing industrial sectors during the last decade. 

However. the share of the chemical industry. without petroleum refineries and 

products. in total manufacturing value added has been in the range of 

10-ll per cent. Table A.4 gives the data by country on the cheaical/ 

petrochemical industry's contribution to GDP, employment and the average size 

of establishments. 

The existing petrochemical industry is concentrated in countries like the 

Republic of Korea. India and Iran with a recent addition of facilities in 

Singapore. The region has net deficits in alaost all the petrochemical 

products. The deficits are aet through imports from developed countries e.g. 

Japan. the United States and Western Europe. It should be noted that. 

although the region has net deficits in basic as well as petrochemical 

end-products. it has a sizeable petrocheaical-based consuaer products 

manufacturing capacity. A typical example is the plastic products and 

synthetic wearing apparel industry. The products of these industries are 

exported to developed as well as developing countries of the world. The 

primary reason for the existence of processing capability is the availability 

of cheap manpower, as in the case of plastic fabrication, labour costs are 

quite significant. 

5.2 Basic and petrocheaical end-products production 

The developing BSCAP region's capacity co produce basic as well as main 

petrochemical end-products is presented in table 4. 

The country breakdown of the developin• ISCAP reaion's basic and .. in 

petrocheai=al end-products production capacity is give~ in table A.S. 
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Table 4. Basic and aain petrochemical end-products production capacitJ in 
the developing ESCAP regioo!/, 1977, 1979, 1980 
(thousand lll!tric tons) 

Olefins (eth1lene + propJlene 
+ lutadiene) 

Aro.atica (benzene + xylenes) 
+ Methanol 

Plastics (5 thermo-plastics) 
Synthetic fibres (polyester, 

polyaaide and acrylic) 
Synthetic rubber (SIR and 

polybutadiene) 

1977 

508 

609 
641 

625 

100 

!/ Data sources specified in table A.5. 

1979 

710 

790 
1,193 

848 

120 

1980 

835 
1.570 

901 

180 

Since relevant statistics are not available the capacity figures have 

been given only for 1977 to 1980. Moat of the existing petroche•ical 

production capacity has been installed during the laat decade. As can be aeen 

froa the abwe table, olefins capacity increased 2.5 tiaes during the period 

1977 to 1980. Aaong olefina ethylene has the aajor share followed by 

propylene. Aroaatica and aethaaol production increased froa 600 ,000 tons in 

1977 to 800,000 tona in 1980. 

Aaong petrocheaical encl-products the capacity of the five leading 

thermo-plastics increased 2.5 tiaes. The synthetic fibres production capacity 

increased from 600,000 metric tons to nearly 1 aillion metric tons. This 

increase has been priaarily due to the addition of basic polyester 

aanufacturing plants. The synthetic rubber production capacity during the 

years 1977 to 1980 increased frOll 100,000 metric tons to 180,000 metric tons. 

The basic petroeheaical production capacity of the reaion is restricted 

to the Republic of Korea and India with the recent addition of Sinppore. In 

the reaaining region no si1nificant production capability exists. India'• 

petrocheaical industry is the oldest in the reaion. The lepsJblic of Korea is 

a new entrant and currently it enjoys a aajor share in th• re1ioa'• industry. 

In fact, the increase in the reaion'• production capacity (both basic and 

• 
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petrocheaical end-products) during 1977 to 1980 is due to the operation of the 

Republic of Korea's yeoch-chon C011plex. Singapore's petrocheaical facilities 

which started operation in early 1984 consist of a central naphtha 'racking 

coaplex. capable of producing ethylene. propylene, butadiene and aroaatics, 

with dovnstreaa facilities of LDPE, HOPE. polypropylene and ethylene glycol. 

Iran's basic and petrocheaical end-products production facilities which are 

partially constructed are ezpected to be operational soae tiae during the late 

1980s. 

As far as the aain petrocheaical end-products production capability is 

concerned. plastics as a group are one product which is quite widespread among 

the countries of the region. In the case of PVC. 9 out of 15 countries in the 

region have production capability. Aaong the plastics the leading -terials 

are polyvinyle chloride (PVC) and polyethylene. The aajor proportion of 

capacity is still in the Republic of Korea followed by India. It is 

interesting to note that large variations exist in the capacities of various 

countries in the region. for exaaple in the case of PVC the Republic of 

Korea's capacity is around 300 9000 metric tons followed by India vith 

llO 1000 aetric tons as compared to a capacity of 5 .ooo aetric tons in Pakistan. 

The petrocbeaical production froa the facilities located in the reaion is 

presented in table 5. 

The actual production of basic and uin ~trocbeaical end-products by 

country is given i~ table A.6. 

The capacity utilization of basic petrochemicals in 1980 was in the range 

of 60-70 per cent. Among end-products the highest capacity utilisation rate 

of around 80 per cent was observed for synthetic fibres followed by synthetic 

rubber (7S per cent> and plastics (70 per cent). Separate data about the 

production of the individual basic as well as petrocheaical end-products are 

very scanty. The .. ia reason for this is the intearated nature of the 

petrochemical industry. llost of the plants are coaposite havina ethylene, 

polyethylene, ar011atics as well as fibre iateaaediate proJuction facilities. 

In all the1e plants separate statistics for the production of basic •• well •• 

intermediate products are not kept accurately. In certain ca••• the PVC 
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production facilities also have pipe or other products fabrication 

facilities. Nor11ally these plants report PVC production for sale while 

records on quantity of PVC utilized internally for the production of pipes 

etc. are not available. 

Table 5. Actual production of basic and aain petrochemical end-products 
in the developing gsCAP region (1975-1980) 
(thousand aetric tons) 

1975 1977 1979 1980 

Olefins (ethylene + 
propylene + butadiene) 255 256 489 805 

Aroaatics (benzene + xylene 
+ aethanol) 242 624 616 579 

Plastics a/ 370 578 863 1.083 
Synthetic fibres b/ 354 575 687 753 

"""'lynthetic rubber "§! 57 86 105 135 

!/ Includes .. jor thermoplastics i.e. LDPE, HDPE, PVC and PP. 

~/ Includes aajor synthetic fibres i.e. polyester, polyaaide and acrylic. 

c/ Includes aajor synthetic rubbers i.e. styrene butadiene rubber (SBR) 
and p0lybutadiene rubber (PBI). 

Data sources are specified in table A.6. 

5.3 Consuaption trends in petrochemical end-product• 

Historically, consumption of petrochemical end-products in the devr.loping 

ESCAP region has grown from the low level during the aid-1960s. The low 

levels of consumption during the aid-1960• as well as the increasing 

substitution process which took place during the intervening period resulted 

in an iapressive growth during the last two decades. 

The consumption figures for main petrochemical end-products for the 

period 1965 to 1980 in the ESCAP developing region arc presented in table 6. 

The consumption of petrochemical end-product• by country is given in 

table A.7. 
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Table 6. Petroch,.ical eod-products consumption in the developing ESCAP 
region! , (1965-1980) 
(thousand aetric tons) 

1965 1970 1975 1980 

Plastics 289 765 1.279 1.909 
Synthetic fibres 67 228 460 1145 
Synthetic rubber 52 W2 201 225 

a/ The const111ption data (1965-75) of individual product groups include 
all citegoriee of products. The data for 1980 covers .. jor products e.g. in 
case of plastics only theraoplastics are included. 

The review of the above figures reveals that plastics as a group are the 

major tonnage ite. aaong the petrocheaical end-products. This pattern is in 

line with the world consuaption pattern. The region's plastics consuaption 

during 1965 to 1975 increased at an annual c09pound growth rate of 16 per cent 

which is considerably higher than the growth in world conswaption, 11 per cent 

per annum, for the corresponding period. In v~ev of the non-availability of 

plastics consumption data (all types), the 1980 fi~ures pertain to five 

leading theraoplastics. The consumption of these thermoplastics increased at 

a rate of 20 per cent per annum during 1975 to 1980 which is an unpr~cedently 

high growth. These thermoplastics have dominated current as well as past 

plastics consumption. Among the thermoplastics polyethylene enjoyed the 

leading share followed by polyvinyle chloride. 

The growth of synthetic fibres consumption during the period under 

consideration was also quite high, this was primarily due to polyester which 

was introduced during the 1960s. Synthetic fibres consumption of the region 

during 1970 to 1975 increased at an annual coapound growth rate of 

13 per cent. The three leading fibres which doainate the total consumption 

achieved a growth rate of around 10 per cent per annum during 1975 to 1979. 

Synthetic rubber consumption increased at 14.5 per cent per annum durin~ 

1965 to 1975. 



- 26 -

It is interesting to note that although 1n almost all the petroche.ical 

end-products the growth in cunsl:aption has been quite iapressive and has not 

been affected by the events of 1970s. the per capita consumption of the region 

is still the lowest in the world. For exa.ple the develo~ed region average 

per capita consumption of five leading thermoplastics ranged between 20-45 kg 

in 1980. while the developing ESCAP region had an average per capita 

theraoplastics consm1ption of 2 kg. Allong the countries of the region. wide 

variations in per capita petrocheaicals consuaption vere noticed. For example 

the Republic of Korea and India which are considered to be leaders of the 

region in the petrocheaical industry had a per capita thermoplastics 

coaswaption of 15.4 kg and 0.4 kg. respectively. The lGw level of per capita 

consumption 1n countries of the region itself shows the petrocheaical 

industry's potential. 
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6. DISCUSSION ON TllE PETROCHEMICAL INDUSTRY IN SELECTED COUNTRIES OF THE 

DEVELOPING ESCAP Rt:GION 

6.1 General 

The discussion on past developeents of the petrocheaical industry 1n 

selected countries of the developing ESCAP region is presented in the 

following paragraph•. The discussion pertains to Pakistan, India, Republic of 

Korea, Iran, Indonesia and Thailand. For each country topics such as econoaic 

profile and progress, development of the petrocheaical industry, the 

petrochemical .. rket and the available basic and downstream facilities have 

been dealt with. 

6.2 Pakistan 

Agriculture is the largest single sector of Pakistan's economy accounting 

for 31 per cent of the GDP. It e,,..,loys 55 per cent of the labour force and 

its share in export earnings amounts to about 40 per cent. The share of 

agriculture in GDP has declined over the years, due to an expansion in the 
. . l d . 41 1ndustr1a an services sectors.-

The industrial sector, including large and small scale manufacturing, is 

currently contributing around 25 per cent of the GDP with an industrial labour 

force estimated to be 3.5 million. The industrial sector's growth since !947 

has been highly impressive. Starting with virtually no worthwhile industry in 

the territories of the present Pakistan the country had developed a 

substantial industrial base by the end of the 1960s. Despite severe setbacks, 

the industrial base has continued to expand. The industrial sector during the 

1960s recorded an annual growth rate of 10 per cent, which declined to about 

6 per cent per annum during 1970 to 1982. The manufacturing value added was 

estimated to be USS 2,500 million in 1981. Food and agriculture have the 

major share of manufacturing value added followed by chemicals and other 

4/ The Sixth Five Year Plan 1983-88, Planning Coamission, Government of 
Pakistan. 
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manufacturing and textiles. The aajor large-scale industries are textile. 

food processing. steel 1 fertilizer. paper and board. general chemicals and 

petroleum refining. The sector's growth has been primarily due to expansion 

in large-scale industries. The small-scale sector comprises industries like 

clothmaking 1 sports equipment. carpets and surgical instruments. Pakistan's 

exports. estimated to be US$ 2 1 403 million in 1982 1 were dominated by primary 

commodities i.e. agriculture and textiles. The import bill in 1982 was 

estimated to be US$ 5 1 400 aillion with the major share taken up by fbels 1 

machinery and transport equipment and other manufactures. 

(a) The cheaical industry 

Pakistan's chemical industry, excluding fertilizer, is still in the 

developing stage. The production capacity of the chemical industry can meet 

only 10 p~r cent of the country's requirement. The fertilizer industry has 

shown an unprecedented expansion. specifically in nitrogenous fertilizer, with 

the result that currently the country has a surplus of urea fertilizer which 

is being exported. 

~he present chemical industry consists of basic chemicals. 

pharmaceuticals and synthetic fibres. 

(b) Existing petrochemical production facilities 

No production facilities for building block petrochemicals e.g. ethylene 

exist. The bulk of the petrochemical requirements of the country are being 

met through imports involving a considerable amount of foreign exchange when 

at the same tiae the country has the required feedstock• i.e. naphtha, 

associated gases and molasses. The possibility of setting-up basic 

petrochemical production facilities has been studied from time to time by 

various agencies. Recently, the State Petroleum Refining and Petrochemical 

Corporation (PERAC) initiated a phased study programae which is currently 

under implementation. In the Sixth Five Year Plan (1983-1988) an 3llocation 

of about US$ 5 million has been made for a feasibility study on setting-up 

petrochemical production facilities utilizing one of the locally available 



- 29 -

feedstocks. Depending uDon the techno-economic feasibility the project can be 

. l d d . h l . d 5/ I h f 11 . 1mp emente ur1ng t e next p an per10 .- n t e o owing paragraphs a 

brief sketch of the existing petrochemical and associated industry is given; 

(i) Plastic materials 

Currently. one small plant capable of pro~ucing about 5.ooo metric 

tons of polyvinyl~ chloride. known as Pakistan PVC Ltd •• is in 

operation. The PVC resin production of the plant is based on acetylene 

and HCL. the acetylene being obtained from calcium carbide. The PVC 

resin production of the plant during the last five years has been in the 

range of 2.000-4 1 000 metric tons per annum. A major proportion of the 

plant• s res in pre.duet ion has been utilized internally for the product ion 

of PVC pipes. 

Another plant. Synthetic Chemicals Ltd., having the manufacturing 

capability of LOPE (5,000 metric tons) formaldehyde resins and hexamine 

(7,000 metric tons) and methanol (3,000 metric tons) was operational till 

the mid-1970s. The plant was based on the utilization of molasses and 

natural gas a~ feedstock. The plant was closed down due to the 

unfavourable economics of the production of ethylene from molasses and 

heavy financial burdens. 

(ii) Plastics processing industry 

Despite the constraints in import of raw material and processing 

equipment, Pakistan's plastic processing industry has developed over the 

years. Currently, the industry is capable of producing various types of 

plastic products ranging from sophisticated items like pipes. wire and 

cables, to household items, footwear and packing materials. The 

country'• annual proces1ing capacity, con1i1ting of more than 

2,000 proce11ors i1 e1timated to be around 80,000 metric ton1 with a 

major share of extrusion proce11 followed by injection moulding. 

5/ The Sixth Five Year Plan (1983-88), Planning C0111111i11ion 1 Government 
of P aki1 tan. 
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(iii) Synthetic fibres 

The local production of synthetic fibres is limited to polyamides 

and polyester fibres and yarn. 

(iv) Polyamide (Nylon) 

In total there are three plants for the manufacture of polyamide 

f.ibre and yarn with a total capacity of about 3,000 metric tons. All 

these plants are based on imported caprolactum and the production of 

these plants during recent years has been in the vicinity of 2,000 metric 

tons pei: annam. 

(v) Polyester 

Until 1980, no facilities for the manufacture of polyester fibre anJ 

yarn existed and the requireisent was being met through imports. In 1982 

two plants for polyester fibre/yarn namely National Fibres Limited (a 

public sector project) and ICI (a transnc.tional corporation) started 

their commercial production. These two plants have the capacity to 

produce 24,000 metric tons of fibre and 3,000 metric tons of yarn. These 

~lants are utilizing imported DKr/TPA and ethylene glycol as basic 

feedstock. Additionally, eight polyester yarn manufacturir.g plants 

based on imported polyester chips are in operation with a total capacity 

estimated to be 10,000 metric tons per annum. 

(vi) Aromatics (BTX) 

In 1979 National Refinery Limited in 1979 established the production 

facilities of BTX. These are capable of producing 25,500 metric tons of 

BTX, out of which benzene is 5,000 1netric tons, toluene 9,000 metric tons 

and xylene• 11,500 metric tons. The plant is catering to local and 

export markets. In the initial years of operation the unit's production 

remained in the range of 10,000-13,000 metric tons. aecently, the 

production has declined considerably because of li&ited domesti~ and 

non-availability of export markets. 
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(c) The petrochemical end-products market 

Despite constraints. the bulk of petrochemicals are imported. there are 

higher rates of duties and taxes on imports and restrictive import policies. 

Pakistan in the past has expanded its petrochemical end-products market. For 

example. in the case of plastic material the duty/tax rate is about 

200 per cent of the C & F value. The petrochemical products being consumed 

include plastic materials. synthetic fibres. synthetic rubber and detergents. 

(i) Plastics 

The plastic market consists of resins. sheets and finishrd 

products. The plastic resin market (i.e. thermo-plastics) was estimated 

in 1983 to be in the vicinity of 65.000 metric tons. PVC was the leading 

material with an estimated quantity of 30.000 metric tons. Polyethylene 

(LDPE & HDPE) was next with an estimated tonnage of 26,000. 

Poly-propylene (PP) requirements were estimated to be around 9,000 metric 

tons. 

(ii) Synthetic fibres 

The synthetic fibres market comprises polyester, nylon, viscose and 

acryli~. Polyester fibre and yarn have a dominating share of about 

70 per cent in the total synthetic fibres marketw Polyester fibre/yarn 

requirements for the year 1983 were estimated at around 75.000 metric 

tons. with a major share of texturized/filament yarn (i.e. 70 per cent). 

(iii) Synthetic rubber 

The market size of synthetic rubber is comparatively very small in 

view of the small local tyre and rubber product industry. The leading 

synthetic rubber is styrene butadiene rubber (SBR). The present 

consumption of SBI is estimated to be 5,000 metric tons per annum. 
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(iv) Synthetic detergents 

With the increase in the standard of living and the higher ~ate of 

urbanization the detergents market has consistently expanded. The 

current market size of synthetic detergents used for cleaning, washing 

and bleaching purposes in the household sector is in the vicinity of 

20,000 metric tons. 

(v) Thermo-plastics resin prices 

The bulk of Pakistan's thermo-plastics resin requirements is 

imported. The imports originate from a number of countries, such as the 

United States of America, Western Europe, United Kingdom, Japan, People's 

Republic of China and Qat~r. PVC imports are mainly from the People's 

Republic of China, the Republic of Korea and East European countries 

because of the relat~vely lover prices. The import prices of 

petrochemicals are linked to international market prices. Table A.8 

gives historical import prices of major thermo-plastic resins i.e. LDPE, 

HDPE, PVC and PP. It can be seen that there were considerable 

fluctuations du~ing the 1977 to 1984 period. For example the LDPE import 

price inc~eased from US$ 600 l"!r metric ton in 1977 to about US$ 1,200 

per metric ton in 1979, the price dropped to US$ 750 per metric ton in 

1982, while during 1983 to 1984 an upward trend in prices was observed. 

Similar fluctuations were seen for other resins. Prices also varied 

according to grades and origin of imports. The local prices of resins 

are determined by adding a mark-up on C & F price plus import duty, 

surcharge and other related charges. The imports of thermo-plastic 

resins in Pakistan are subjected to import duty, surcharge and sales 

tax. Current.ly, import duty is levied at the rate of Rs. 13/Kg. The 

import surcharge is levied at the rate of 5 per cent. The variation in 

local prices is attributed to fluctuation• in C & F prices as well as 

variations in import duty and taxes being levied. The local prices of 

major thermo-plastic• during the 1977-1984 period are also given in 

table A.8. During the 1977-1980 period local price• remained almost 

double those of import prices. In subsequent y•ar• due to an upward 

revision of duty rates and the rupee to US$ exchange rate the local price 
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were in some cases almost 4UO per cent highec than import prices. 

However, in dollar terms the local market prices showed a declining trend 

owing to the higher rupee to dollar exchange rate. 

6.3 India 

India is the most populous country of the developing ESCAP region with a 

predominantly agrarian economy. The agricultural sector contributed 

33 per cent in 1982 to the country's GDP, as compared to 50 per cent in 1960. 

India possesses a fairly developed and diversified industrial base. In 1982 

the industry's shcre in GDP was estimated to be 26 per cent while the 

manufacturing sector's contribution to GDP was around 18 per cent. 

India's industrial sector showed an annual growth of 5.4 per cent during 

1960 to 1970, the growth declined to 4.3 per cent during the 1970 to 1982 

period. The manufacturing value added increased from US$ 10,232 million in 

1970 to US$ 16, 190 million in 1981. The leadi. sectorF. co1&tributing to the 

country's manufacturing value added were machinery a~d transport equipment, 

textiles, chemicals and other manufacturing. The exports in 1982 were 

estimated to be US$ 8,446 million, consisting of primary commodities, textiles 

and other manufactures. The import bill for the year 1982 was around 

US$ 14,088 million. The fuel sector had a dominating share in imports 

followed by other manufactures and machinery items. 

(a) The p~lrochemical industry 

Among the ESCAP developing countries India is one of the leading 

producers of petrochemicals in particular and chemicals in general. Until the 

late 1950s India had a limited number of plants producing petrochemicals and 

general chemicals and its petrochemical industry at that t•me was primarily 

based on the supi)ly of ethylene and butadiene manufactured from ethyl alcohol 

derived from coke-oven operations. 

The first olefin plants based on naphtha steam cracking were installed in 

the 19601. These plants were established by Union Carbide India Limited and 
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National Organic Chemical Industries. During the late 1970s additional 

petrochemical capacity became available when the plant of Indian Petrochemical 

Corporation came onstream. 

The existing production capacity of various basic and petrochemical 

end-products is presented in table 7. 

Table 7. Indian petrochemical production capacity in 1983 

Products Thousand metric tons/year 

Primary products 

ethylene 
propylene 
butadiene 
xylenes 
benzene 
methanol 

Intermediate products 

DMT/TPA 
styrene 
ethyl~ne glycol and oxide 
acetone 
styrene 

End-products 

thermo-plastics 
synthetic fibres 
synthetic rubber 

243 
120 
50 
40 

150 
33 

60 
35 
58 
25 
35 

328 
116 
50 

Source~ l. The petrochemical industry in Iran, a paper presented at the 
Seminar on co-operation among developing countries in petrochemical 
industries, Vienna, 7-9 March 1983, OPEC/UNIDO/OPEC FUND. 2. Chem System's 
study. 

India's ?etrochemical industry is based on naphtha, available after 

processing imported as well as local crude oil. Imported crude oil 

constitutes about 60 per cent of crude oil proces1ed. Apart from naphtha, 

ethyl alcohol from locally available molas1es and coke oven for aromatics 
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production are being utilized for the Froduction of petrochemicals. About 

one-third of the ethyl alcohol ~ oduced was utilized for the petrochemical 

production. Similarly, about 20 per cent of the benzene production was coal 

based. 

The country is nearly self-sufficient in most of the petrochemicals. The 

capacity utilization specifically in the case of basic petrochemicals is lower 

probably due to the time lag between the start-u~ of downstream facilities and 

the development of the market. The Indian petrochemical and chemical 

industries, including petroleum refineries, contributed around US$ 2.6 billion 

to GDP in 1978. The plastic products' contribution was around 

US$ 740 million. The industry employed 632,000 personnel. The mean size of 

establishment in the case of refineries was JOO and in the case of chemicals 

and plastics 100. The industry consists of public and private enterprises. 

The public enterprises are active in petroleum refining and the production of 

basic petrochemicals. The downstream production of chemicals and 

petrochemicals is in most cases the domain of private enterprises. 

The planned petrochemical facilities include the proposed project of 

Assam and Haldia at West Bengal. Recently, the Indian government approved the 

construction of a petrochemical complex at Nagothane in the Konkan region of 

Maharashtra. The complex will use ethane and propane fractions from Bombay 

High and South Bassien offshore oil and gas fields. The complex will produce 

300,000 tons/year of ethylene. Downstream facilities will consist of LOPE 

{80,000 tons/year), HOPE {135,000 tons/year) PP {60,000 tons/year) ethylene 

glycol (50,000 tons/year). The complex is expected to be commissioned before 

the end of 1989. 

(a) The petrochemical end-products market 

The consumption in India of petrochemical end-products i.e. plastics, 

synthetic fibres and synthetic rubber has constantly increased during the last 

two decades. The thermo-plastics consumption which was about 55,000 metric 

tons in 1965 has increased to about 252,000 metric tons in 19ij0. Synthetic 

fibres consumption was low during the 1970s. The current synthetic fibres 

consumption is estimated to be 88,000 metric tons with polyester as the 
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leading fibre. The styrene butadiene rubber consumption has gradually 

increased, in 1980 SBR consumption was estimated to be 50,000 metric tons. 

Despite the growth in consumption and local production of almost all the basic 

and petrochemical end-products, India's per capita consumption is one of the 

lowest in the ESCAP developing region. For example in the case of 

thermo-plastics India's per capita consumption in 1981 was less than 

0.5 kilogram compared to the world average of 9 kilograms. The low per capita 

consumption is primarily due to the low standard of living of the major 

proportion of country's population and the fact that the consumer product 

market is restricted to the urban areas of the country. 

(b) Import and export of petrochemicals 

India's petrochemical industry is primarily geared to the domestic 

market, however, exports of various products have been undertaken in the 

past. India's chemical and petrochemical industry's imports for the year 1979 

~ere estimated at USS 2 billion as compared to exports of USS 23.6 million. 

The ~xport of plastic resins and articles were around US$ 1.5 million, the 

bulk of which were exported to the developing ESCAP countries. 

6.4 The Republic of Korea 

The Republic of Korea has a population of about 39.3 million with a GDP 

per capita of US$ 1,741 in 1982. The Korean economy, considered to be a model 

developing economy, has grown rapidly in recent years first through the 

de~elopment of an export-oriented textile industry and later through 

shipbuilding, construction and other heavy industries. The economy during the 

last two decades shC1wed a considerable shift from an agriculture base ti) an 

industrial base. In the 1960s the agricultural sector's share in total GDP 

was around 37 per cent which declined to 16 per cent in 1982, while the 

industrial sector's share increased from 20 per cent in 1960 to 39 per cent in 

1982. 

The Republic of Korea's industrial sector growth during 1960 to 1970 was 

around 17 per cent per annum which was the hiahest amona the ESCAP reaion. 

This growth declined to about 14 per cent per annum during-1970-1982. The 
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manufacturing value added increased from US$ 2.346 million in 1970 to 

US$ 10,542 million in 1981. The main contributors to manufacturing value 

added were textiles. machinery. chemicals and other manufactures. 

The Republic of Korea's exports which in 1982 were estimated at 

US$ 21,853 million increased at an average annual growth rate of 35 per cent 

during 1960 to 1970 and 20 per cent during the 1970-1982 period. The exports 

were dominated by textiles, machinery, chemicals and other manufactures. The 

chemical industry's exports in 1980 were estimated to be US$ 673 million, 

about 30 per cent of chemical exports were directed to the developing ESCAP 

region. In 1982, the country's total imports were in the order of 

US$ 24,251 million. Fuels, machinery and transport equipment and other 

manufactures were prominent among the imported goods. 

(a) The petrochemical industry 

The Republic of Korea has no hydrocarbon reserves, although off shore 

exploration is planned. At present there are six operational refineries with 

a crude oil through-put capacity of 607 thousand bbls/day. The crude oil 

requirements of the country are being met by imports primarily from OPEC 

countries. 

The Korean petrochemical industry dates back to the end of the 1960s when 

the nation began co-ordinated efforts to develop the industry. During the two 

successive Five Year Economic Plan periods, the development of the industry 

was given special attention as one of the major thrusts of the plan. The 

Republic of Korea has at present two petrochemical complexes. The first one 

is th2 Ulsan Petrochemical Coaaplex located in the Ulsan Industrial Zone. The 

Ulsan Complex, jointly owned by the Republic of Korea Oil Government Bank, 

Korea Public Company and Gulf Oil, consists of a naphtha cracking ethylene 

plant of 155,000 metric tons per year and 20 downstream plants all of which 

have been operational since 1973. 

The second is the Yeochon Petrochemical Complex located in the Yeochon 

Industrial Zone. This complex houses a naphtha cracker capable of producing 

350,000 metric tons of ethylene a year and 16 downstream plants. Dow Chemical 
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and Mitsui are involved in the downstream facilities of the complex. Data on 

the Korean petrochemical production capacity is presented in table 8. 

Table 8. Korean petrochemical production capacity in 1984 

Products 

Primary products 

ethylene 
propylene 
butadiene 
xylene 
benzene 
methanol 
toulene 

Intermediate products 

DMT/TPA 
styrene 
ethylene glycol 
ca pro lac tom 
acrylonitrile 

!=nd-products 

thermo-plastics 
LDPE 
HOPE 
PP 
PVC 
PS 

synthetic fibres 
synthetic rubber 

150 
140 
185 
355 
166 

Thousand metric tons/year 

505 
268 

25 
88 

155 
390 
116 

160 
80 
80 
80 
77 

996 

445 
130 

Source: Ministry of Trade and Industry, Republic of Korea. 

The Korean petrochemical industry is currently meeting the bulk of the 

country'• requirement•. Before the operation of the Yeochon complex in 1979 

the industry was operating at about 90 per cent of the rated capacity and 
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in 1981 the capacity utilization rate dropped to 73 per cent. As a result. 

the industry recorded an unprecedented negative growth which vas attributed to 

a rise in domestic raw .. terial prices. dwindling international 

coapetitivenesa and inf lows of low priced foreign products. The industry 

showed slight iaproveaents during 1982-1983. However. this seems to be 

short-lived as the Republic of Korea is going to further lose its 

ca.petitiveness on the international .. rket (owing its high feed stock cost. 

as the complexes are based on naphtha feed) once the Saudi Arabian cOS1plexes 

are in operation. The growth in the petrocheaical industry of the Republic of 

Korea during the 1973 to 1982 period is shown in figure l below; 

Figure l. Production growth trend of the petrocheaical industry in the 
Republic of Korea 
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(b) The petrochemicals .. rket 

The petrocheaical end-product .. rket has expanded with the continued 

expaosion in the country's industrial baae, specifically, the industry 

utilizing petrocheaical end-products. The demand for petrochemical products 

in the Republic of Korea during the 1973 to 1979 period increased at an annual 

growth rate of around 20 per cent which was twice as 911Ch as thP. GDP growth 

achieved during the same period. Demand experienced a slow down in 1979 and 

suffered a serious setback in 1980/82 recording an unprecedented negative 

growth. During 1982 to 1983, the demand started shoving a positive growth. 

During the 1973 to 1982 period the deaand for synthetic resins showed the 

highest increase, viz. about 40U per cent. The resins de.and was doainated by 

.. jor theraoplastics. The consuaption of sy •• thetic fibres consuaption 

increased about 3 tiaes. The leading fibres being consumed are polyester, 

polya•ide and acrylics. The synthetic rubber consuaption is 127,000 metric 

tons with styrene butadiene rubber having a dominant share • 

(c) Iaport and export of petrochemicals 

Durio~ 1980 the Republic of Korea iaported chemicals/petrochemicals worth 

ust 2.5 billion as compared to exports of about ust l billion. Aaong the 

petrochemical exports therao-plastics, resins and plastic articles were 

significant. 

(d) Future prospects 

The petrochemical industry in the Republic of Korea has played an 

im~ortant role as a highly capable supplier of basic industrial .. terials for 

the .. jor export industries. The prevailing international market rituation 

does not present a conducive atmosphere for the Korean petrocheaical industry, 

owing to its disadvantageous position in terms of international 

competitiveness. A• such it is predicted that the severe market conditions 

now prevailing in the Korean petrochemical industry will continue. It is also 
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estimated that the Rep~blic of ~orea's self-sufficiency rate in terms of aajor 

petrochemicals which in 1980 stood at around 77 per cent will decline to 

55 per ce~t in 19!~ given no further expansion in production capacity. 

The Republic of Korea earlier had plans for the construction of a third 

integrated complex (as per the projection for fourth Five Year Economic 

Development Plan). However, owing to the prevailing situation it seeas that 

the plan bas been dropped and the industry's further expansion will be limited 

to c&pacity increases in the existing units of two complexes. 

6 .5 Iran 

The Iranian economy is predominantly an oil economy since approximately 

50 per cent of GDP is contributed by the oil sector. The country's economic 

growth in the past has been unprecedentedly high primarily due to frequent oil 

price increases. The country's GDP increased consistently at 2b per cent per 

annum during 1973 to 1978. 

Iran's proven reserves of oil are ~stiaated to be around 60 billion bbls. 

(1980) with 547 producing ~ells. The proven reserves of gas are estimated to 

be 485,000 billion cubic feet. The oil production during 1980 was 

1.67 billion b/d. There are six refineries having a crude oil through-put of 

1.21 aillion b/d. 

(a) The petrochemical industry 

The development of the petrochemical industry in Iran dates back to 1961 

when the first petrochemical plant, a fertilizer complex was established at 

Shiraz. In 1965 the state owned National Petrochemical Company (NPC) was set 

up to plan and develop the country's petrocheaical industry. Since its 

incorporation, NPC has been actively involved in settin' up various prujects. 

. . h . l . d . f 6 ' The ex1st1ng petroc em1ca 1n ustry consists o ~-

6/ The Petrochemical Industry in Iran, a paper presented at the seminar 
on co=operation among developing countries in petrochemical industries, 
Vienna, 7-9 March 1983. OP£C/UNIDO/OPEC FUND. 
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(i) Abadan Petrocheaical Co.pany. The coapany is a joint venture of NPC 

and BF Goodrich. The company's facilities are located adjace~t to 

the Abadab refinery. The facilities are based on 25,000 metric tons 

per annum naphtha cracker with downstream facilities of PVC, DOB, 

caustic soda and chlorine. The PVC plant has an annual capacity of 

around 60,000 aetric tons. 

(ii) lra~Nippon Petrochemical. The facilities started operation in 

1972. The plant is capable of producing dioctyl-phthalate (DOP) and 

phthalic anhydride. The production capacity of the DOP plant is 

40 ,000 aetric tons per annua. 

(iii) Polikan Coapany. This plant has facilities for the aanufacture of 

various types of PVC pipes and fittings. The PVC products of Abadan 

Petrocheaical Company are used as raw material. 

(iv) Iran-Japan Petrochemical Project. The project was set up at Bandar 

Shahpur by the lra~Japan Petrochemical Company, it is a joint venture 

of NPC and a consortium of Japanese companies. The project consists of 

three key units i.e. chloralkali, olefins and aromatics. The 

production profile of the project is given in table 9. 

Table 9. Bandar Shahpur projected capacities 

Ethylene 
EDC 
VCM 
LDPE 
HDPK 
PP 
SBR 
Propylene 
Benzene 
Xylene• 

CapacityY 
(aetric tons per annum) 

S40,000 
300,000 
150 ,000 
100 ,000 
60,000 
so,ooo 
40,000 
30 ,ooo 

360,000 
120 ,ooo 

a/ The Petroche•ical Industry in Iran, a paper presented at the se•inar 
on co=operation .. ong developing countrie1 in petrochemical induatries, 
Vienna, 7-9 March 1983. OPEC/UNIDO/OPIC FUND. 
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The construction of the project started in 1977 and almost 80 per cent of 

the work was completed in 1979 when the work vas suspended. 

6.b Indonesia 

Indonesia is the second most populous country of the region. Oil and/or 

gas are doainating in the economy, generating over 50 per cent of government 

incoae and around 70 per cent of total export earnings. During the last two 

decades the country's economy has progressed considerably. Agriculture, which 

in 1960 was dominating the Indonesian economy with a 54 per cent share in GD~ 

became the lowest contributing sector with 26 per cent share in GDP in 1982. 

During this period the maximum expansion took place in the industrial sector. 

Major industries include oil exploration, mining, fisheries, forestry and 

textiles. The industrial sector's share in GDP rose from 14 per cent in 1960 

to 39 per cent in 1982. The industrial sector showed a growth of 5 per cent 

in 1960 to 1970 which increased to about 11 per cent in the period 1970-1982. 

This high growth was primarily due to the operation or expansion of oil and/or 

gas based production and refining facilities. 

Indonesia's oil reserves are estimated to be about 10 billion barrels and 

are the second largest oil reserves of the region. Oil production in 1982 

averaged 1.45 million b/d, in 1983 the production dropped to 1.3 million b/d 

(quota fixed by OPEC). Oil refining is being done by nine refineries with a 

total crude refining capacity of 0.6 million b/cd. In 1982 crude oil refined 

for domestic consumption amounted to 181.2 million barrels, of which 

98.4 million barrels were processed by domestic refineries and the remaining 

82.8 million barrels were refined in Singapore. 

Indonesia's natural gas reserves are estimated to be 24 trillion cubic 

feet, another 5 trillion cubic feet of associated gases are also available. 

The country's two Lt«; liquefication plants have an annual capacity of about 

8 million tons. The oil/gas based industry has extensive plans for the 

addition of new and expansion of existing facilities. The oil refining 

capacity will further increase after the expansion of two additional projects 
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in Balik Papan, east Kali.mantan and Dlllllai (Riau province, Sumatra), are 

completed. In the case of LNG Indonesia is expected to become the world 

largest exporter. 

The country's exports during 1987 were estimated at around 

US$ 22,30U million, of which more than 80 per cent was contributed by fuel and 

minerals and the ~emainder ~Y other primary c0111111odities. The imports were 

estimated to be in the vicinity of US$ 17,000 aillion during the year 1982. 

Machinery and other manufactures have a high share of the imported goods. 

The Third Five Year Plan (Repelitia - Ill, 1979 to 1984) which recently 

terminated gave priority to economic development. Its specific objectives 

included expansion of the economy by an average of 6.~ per cent a year; the 

creation of new and diversified job opportunities and promotion of development 

throughout the country. The current plan, Repelitia - IV (1984 to 1989) 

continues these objectives although the target of annual growth in real gross 

domestic product (at 1973 prices) is fixed at 5 per cent. The plan gives 

priority to the development of the mining, forestry and agriculture 
7/ sectors.-

(a) The petrochemical industry 

Indonesia's petrochemical industry is currently limited to downstream 

facilities of thermoplastics and synthetic fibres. In thermoplastics the 

country has two plants, one capable of producing 54,000 metric tons of PVC 

resin and the other 37,000 metric tons of polypropylene. In addition the 

country has a polyester manufacturing capability of about b0,000 metric tons 

per annum. Indonesia holds a quite significant position with respect to the 

petrochemical end-producta market. In 1980 thermoplastics consumption was 

estimated at around J00,000 metric tons. The consumption of synthetic fibres 

during the same period was 90,000 metric tons. The synthetic rubber 

consumption in 1980 was estimated at 15,000 metric tons. The petrochemical 

7/ The Hong Kong and Shanghai Banking Corporation, Business profile 
series Indonesia, Third Edition, 1984. 
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industry imports 1n Indonesia in l9d0 were valued at US$ l.Ob billion as 

compared to exports of US$ 4.07 billion the !llajor proportion of uhich was 

taken up by petroleum products. The chemical industry on the other hand was a 

net importer as in 19d0 its imports were about US$ l.OU billion as compared to 

about US$ l million of exports. 

Indonesia's plans for the establishment of basic petrochemical facilities 

have been active for quite some time. The planned ethylene facilities are 

being set up under a joint-venture arrangement of Petramina and Exxon 

Chemicals. The facilities will have a production capacity of ethylene 

{350,000 metric tons) and downstream plants of LOPE {180,UOO metric tons), 

HOPE {60,000 metric tons) and PVC {150,000 metric tons}. These facilities are 

expected to be operational in the late 1980s. Aromatic facilities are also 

being planned. The planned facilities will have a production capacity of 

be~zene of 370,000 metric tons and xylenes of 240,000 metric tons. The 

country also plans to have a methanol production capacity of 330,000 metric 

tons together with aromatic facilities which are expected to be operational in 

1990. 

The latest news reports have indicated that the Indonesia~/ government 

has temporarily suspended the plans for setting up ethylene facilities, the 

work on which was expected to start shortly. The suspension move of the 

government 1s part of the prograaae to reduce public expenditure due to a 

decline in revenues from oil and mineral exports. In all 47 major public 

sectors investment projects involving large amounts of imported capital goods 

have been rephased. The largest four rephased projects are aromatics, a 

chemical project in Sumatra, the Musi river refinery project in Sumatra, an 

olefin complex in Ac eh and the Bintara J lumina plant in the Riau province.!/ 

!/ European Chemical News ECN issue dated 30 Hay 1983. 

_!/ The Hong Kong and Shanghai Banking Corporation, Business profile 
series, Indonesia Third Edition, 1984. 

' 



- 46 -

6.7 Thailand 

Thailand has a population of 48.5 million with a GDP per capita of 

US$ 786. Thailand's economy in the past has been dominated by the agriculture 

and services sectors. During the last two decades major industrialization has 

taken place in sectors having strong linkages with agriculture e.g. the rice 

milling and su~ar industry. The country's GDP increased at the rate of 

8.4 per cent per annum during 1960-1970 and 7.l per cent per annum during the 

1970 to 1982 period. Agriculture was the leading sector in 1960 but in 1982 

it became the least contributing sector. The service sector improved its 

position and in 1982 was the leading sector. The industrial sector's share in 

GDP increased from 19 per cent in 1960 to 28 per cent in 1982. During the 

1960 to 1982 period the industrial sector achieved the highest growth with an 

annual growth rate ranging between 9 and 12 per cent. The manufacturing value 

added which stood at US$ l,675 million in 1970 achieved a level of 

US$ 4,63b million in 1981. The main contribution came from food and 

agriculture, textiles and other manufactures-. The exports during 1982 were 

estimated to be US$ 6.945 million. Primary conmodities i.e. agriculture 

dominated the total exports. The total imports during 1982 were in the 

vicinity of US$ 8,548 million and the main categories of imports included 

fuels, machinery and other manufactures. 

Thailand's proven oil reserves are currently estimated to be around 

10: million barrels. The country has three refineries with a capacity to 

refine 17~ 9000 b/cd of crude oil. The natural gas reserves are about 

6 trillion cubic feet. 

(a) The petrochemical industry 

Thailand's petrochemical industry is limited to thermoplastics and fibres 

production facilities. There are two plants for thermoplastics i.e. PVC and 

pp with a capacity of 20 9000 and 15,000 metric tons per annum. Among fibres, 

the polyester productiora capacity is quite significant i.e. 90,000 metric tons 

per annum. as compared to 10,000 metric tons capacity of polyamide. The 

country has a sizeable market nf petrochemical end-products. The 

thermoplastics consumption in w~• in the region of 100,000 metric tons. 
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The major proportion of this was imported. The fibres consumption was almost 

equal to the available capacity. Thailand's petrochemicals market is expected 

to expand considerably during the current decade and the thermoplastics market 

would be in the range of 240,000 metric tons as compared to a synthetic fibres 

market of 160,000 metric tons. 

Thailand has been actively pursuing the establishment of a petrochemical 

industry. Based en the current development plans it is expected that the 

olefin facilities will be operational in 1990. The planned olefin complex 

will consist of a cracking plant with downstream facilities to produce LDPE 

(75,000 metric tons), PVC (50,000 metric tons), PP (70,000 metric tons) and 

ethylene glycol (50,000 metric tons). The investment cost for the olefin 

complex is estimated to be US$ 850 million. The feedstock for the complex 

will be gas available from offshore gas fields. All of the downstream 

projects in the olefins complex are expected to be undertaken by private 

investors. The government is providing incentives with the objective to 

create conditions which will provide both attractive investment opportunit ~s 

and faster growth in the petrochemical demand. The followin~ are the 

incentives being prr ··ided by the government; 

Exemption from custom duties and business taxes on equipment and 

machinery; 

Tax holidays; 

Pr~tection against new competition; 

Repatriation of earnings; and 

Tariff protection from imports. 
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1. BASIC PROBLEMS AND ISSUES 

The basic petrochemical production facilities of the region are currently 

limited to the Republic of Korea, India and Singapore. In the case of Iran 

the facilities have been ~artially constructed, however, work is suspended. 

The region also has a fairly developed oil/gas based industry which is quite 

similar to the petrochemical industry with respect to technology operation and 

management. Another significant aspect of the petrochemical industry 

development in the region is that two countries which now possess a sizeable 

capacity are net energy importers and the major proportion of capacity is 

based on naphtha feed. In the coming years, these countries are expected to 

face problems in exporting their products, as the international market will be 

highly price competitive. The situation of Singapore is slightly different as 

it is an export refining base, and the p~trochemical facilities are a joint 

arrangement of international companies. These facilities are expected to 

utilize a blend of naphtha, gas oil, LPG and refinery gases as feed. 

Many countries of the region, including Indonesia, Thailand, the 

Philippines, the area of Hong Kong and Pakistan have been actively pursuing 

the establishment of a petrochemical industry in their respective countries. 

Indonesian plans which had been finalized earlier have been tempora~ily 

suspended. The facilities were being set up under a joint venture arrangement 

with Exxon Chemicals. Thailand's plans are also being finalized. The 

remaining countries like the Philippines, Pakistan and the area of Hong Kong 

have not been able to implement their plans primarily due to international 

economic conditions, market size limitations, as well as resource and 

feedstock availability constraints. 

In Pakistan the plans for setting up basic petro~hemical facilities have 

been active since the mid-1960s, th~ time ~hen the country's major industrial 

development took place. Subsequently the project has been included in almost 

all the development plans. Initially, the planned facilities were based on 

naphtha feed. Later discoveries of associated gases s~ggested a shift to gas 

feedstock and another indigenous feedstock i.e. molasses has also been under 

consideration. Apart from the uncertainity of feedstock, the market 

limitations a~d resource constraints, the factors which have been re.ponsible 
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for non-implementation of plans are listed below. These factors are equally 

applicable to countries like the Philippines and the area of Hon~ Kong. These 

factors are: 

International market conditions; 

Continuous inflation resulting in an increase in capit2l outlay; 

Lack of interest of potential sponsors i.e. transnational companies 

because of expected excess capacity in the developed regions; 

Shifting of priorities to other important sectors by governments of 

the respective countries. 

7.1 Economics 

(a) K._olicy implications 

The establishment of a petrochemical industry in a particular country 

first requires a basic policy decision at the highest level accepting the need 

for the industry's establishment and its economic contributions. Once this is 

done, a series of policy decisions as well as institutional measures have to 

be taken for making the industry's establishment and operation a success. 

These decisions and measures include: 

allocation of special funds for the industry's development; 

import duty concessions; 

tariffs and other types of protection; 

tax incentiveR; 

promotion of investments in downstream industries; 

assistance in manpower training; 

encouragement of local demand; 

support services. 
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Two countries of the region i.e. the Republic of Korea and India which 

have ventured into the manufacture of basic petrochemicals in the past have 

done this with consistent gov~rnment support. For example, in the Republic of 

Korea the industry received special attention in three successive five year 

economic development plans, as a result the current ethylene capacity of the 

industry is around 500 thousand metric tons. India in this respect has 

followed a consistent policy of self-sufficiency and all development plans of 

the industry are geared to cater for the domestic market. 

(b) Import substitution 

In any developing country, with the exception of oil-exporting countries, 

the petrochemical industry is at least considered as import substitution. 

Hence, the decision on deploying funds for the petrochemical industry is in 

most cases based on the magnitude of foreign exchange savings generated, apart 

from the financial returns. While assessing the foreign exchange savings the 

inputs are normally taken at their opportunity costs and outputs at their 

current import costs. 

In view of the prevailing depressed market conditions in the 

petrochemical industry, no new investment specifically in non oil exporting 

developing countries can be justified based on this crite~ion, since currently 

severe price competition is in force. The producers from Western European 

countries are interested in disposing of their products at a price level at 

which they can cover part of their fixed costs. The fixed cost element is 

lower than that of a plant in a developing country, as these plants have been 

established years ago. On the other hand the producers of centrally planned 

economies due to their foreign exchange requirement export also at these 

prices. 

An import.ant aspect which decision makers normally do not take into 

consideration while evaluating the propo1als for the establishment of 3 

petrochemical industry is that, apart from the utilization of the domestically 

available raw materials a broader and rapidly growing indu1trial base results 

which will have a positive impact on the country'• GDP, eaaployment and 

technical kn~how situation. 



- 51 -

(c) Domestic market 

The existence of a~ effective and potential demand for petrochemicals is 

considered to be a primary condition for the establishment of a petrochemical 

industry. Both developed and developing countries which now possess basic and 

downstream petrochemical production facilities initially established these 

facilities based on their domestic markets. Recently, a new situation has 

occurred when oil producing countries with quite small domestic markets have 

started setting up basic petrochemical facilities. The facilities being 

planned are purely export oriented. This has been possible due to the 

availability of cheap raw material like gas flared before and thus wasted and 

joint venture arrangements with international companies who have taken the 

responsibility of marketing the products. 

The developing countries generally have a small market size as compared 

to their counterparts in the developed regions. The difference in per capita 

petrochemical consumption of developed and developing region's is the 

magnitude. For example, in 1981 the developing region's thermoplastics per 
10/ capita consumption ranged between 2 and 6 kg.~ as compared to the 

developed region's per capita consumption of between 20 and 45 kg. This 

situation exists since most developing countries~ 

are at the initial stage of development; 

have a low per capita GDP with a low standard of living; 

have natural materials easily available; 

have strong consumer resistance to switch over to synthetics 

(petrochemicals) 

have markets restricted to urban areas; 

have intentionally restricted the growth of petrochemicals (in view of 

the necessary imports in feedstock primary product, intermediates 

and/or products) through high rate of duties and taxes and restrictive 

import policies. 

10/ Opportunities for co-operation among the developing countries to the 
estabTishment of the petrochemical industry, paper presented by the UNIDO 
secretariat at the Joint UNIDO/OPEC/OPEC FUND Seminar on Petrochemical 
Industries, Vienna, 7-9 March 1983. 
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The small domestic market size of developing countries and their 

inability to realistically assess the magnitude of potential demand has acted 

as an obstacle in the establishment of a petrochemical industry in theEe 

countries. However, a considerable potential market for various 

petrochemicals exists, which can be captured once the production facilities 

are set up. It is an admitted fact that local production of basic 

petrochemicals accelerates the demand not only in existing consuming sectors 

but also in new sectors where other natural materials are being used. As such 

a considerable increase in per capita consumption takes place with the 

establishment of a basic petrochemical industry. Turkey had a thermoplastics 

per capita consumption of 1.5 kg per annum before the start of production 

facilities and in about five years consumption reached a per capita level of 
11/ 4 kg per annum.~ 

(d} Export market 

The petrochemical production in a developing country is normally started 

on the basis of domestic market demand. In most of the developing countries, 

the domestic market size is small compared to the available economic size 

plants. Because of the economy of scale the developing countries are 

compelled to install large size plants. Exports are considered as a stop gap 

arrangement in view of the available excess capacity. 

In the past the developing countries have not been successful in 

exporting their products ev~n to developing countri~s with whom they have 

geographical proximity. This has been due to the fact that historically, the 

petrochemical trade has been dominated by international companies from the 

developed regions, with world-wide distribution networks and an effective 

technical back-up. These companies have established markets in developing 

countries, providing tough competition to new entrants. The difficulties 

faced by developing countries in exports of petrochemicals can partly be 

attributed to the fact that petrochemical trade requires a large supporting 

organization to maintain the required link between producer and consumer. The 

developing countries are not able to develop such a support especially during 

!!/ Market study of petrochemical•, ENAR Petrotech Services Ltd., 
Karachi, Pakistan (1980). 
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the initial years. At the same time. developing countries have liaited 

technical back-up with practically no experience of export markets. The 

developing countries are also at a disadvantage due to the disparity between 

the size of domestic manufacturers and their international competitors. 

Recently. severe price competition has been noticed in the international 

trade of petroch~micals. The prices of petrochemicals in export markets 1n 

the past have been set at levels at which exporters have been willing to ship 

!llaterials. and these levels have been subject to wide fluctuations. At times 

when a high level of domestic demand existed in exporting countries. the 

export prices were higher as producers gave preference to their domestic 

Clistomers. However. when substantial over-capacity exists. which is the case 

at present, the producers export materials at .. rginal prices just to provide 

some extra loading on their plants. In comparison the developing countries 

producers who have comparatively new plants with high fixed cost element are 

unsuccessful in disposing of their products abroad. In the coming years the 

international market is expected to be highly competitive with respect to both 

price and technology. Among the countries of the region, the Republic of 

Korea is expected to face severe problems in the export markets. This 

situation discourages the producers and planners of developing countries 1n 

expanding the industry's role as existing capacity is being under-utilized. 

(e) Upstream and downstream linkage 

As P.xplained earlier, the petrochemical industry provides an excellent 

example of upstream and downstream linkages. The upstream linkage is achieved 

by utilizing the available oil/gas resources, the downstreana linkage is 

achieved by developing a series of industries e.g. plastic proceasing and 

textile and rubber processing. In the past, the developing countries which 

have ventured into Lhe basic petrochemical industry have not been successful 

in fully ac~ieving the downstream linkage which has ultimately affected the 

future development of the industry. 

The d~veloping countries establishing a petrochemical industry in soaae 

cases have undervalued the importance of downstream industries, and 

conside~able difficulties were faced in product marketing, such as adapting 
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the dovnstreaa industries to products being locally aanufactured. All these 

· factors resulted in delays in operating the facilities at the desired capacity 

levels and caused additional costs. 

The developing country entering the petrocheaical industry has to take 

stock of existing processing capabi!ity. vith respect to available capacity, 

.. chinery and processes being employed and products currently being handled. 

Once this is done, efforts have to be made to bring the industry to the 

required level before the operation of the planned facilities is started. 

This can ideally be done during the construction phase, as the construction 

period normally extends fro• four to six years depending upon the size and 

magnitude of the planned facilities. In this respect the governaent of che 

respective country has to take various institutional measures encouraging the 

establishment of these industries based on imported .. terial for the interi• 

period. These measure have to be supported through a liberal iaport policy 

vith regard to those petrocheaicals planned ~o local production. However, it 

should be ensured that the specifications of imported materials match the 

products planned for production. 

The country should also take measures to develop these industries 

specifically required for dovnstreaa facilities. These can range from 

engineering back-up for plant construction to manufacture of machinery for the 

processing of petroche•icals. This vill help in the development of local 

technical know-how, savings in foreign exchange along vith savings due to 

lower local costs. 

(f) Specialization 

The past developments with respect to the petrocheaical industry have 

made it clear that specialization will have to be introduced for a succ~~sful 

operation of existing and planned facilities. Specialization will help in 

co-ordination and will activate the process of regional co-operation. 

The review of the developing countries' plan for the development of the 

petroche•ical industry reveals that every country intends to produce a vhole 

ran~e of petrocheaical pruducts. lndone•ia, Thailand, the Philippines and 
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Pakistan are all planning to set-up ethylene derivative production 

facilities. This situation, if iapleaented, is expected to lead to conflicts 

and the building up of over-capacities affecting the econoaic viability of 

available facilities. Petrochemicals cover a wide range of products, the 

country venturing into the industry should study the available .. rket, 

technical kno~how and dovnstreaa industry in its own country as well as of 

those countries in the saae region. The decision to set up production 

facilities for a specific range of products sh~uld be taken, if possible, in 

consultation with those countries which can be a potential aarket. In order 

to ensure the availability of a aarket a joint venture arrangeaent can be 

aade. A typical example can be that of the area of Hong Kong, which has a 

sizeable aarket of polystrene as c011pared to Pakistan which has a very saall 

aarket of this product. An arrangement could be aade whereby Pakistan aeets 

its requireaents from the production facilities of the area of Hong Kong. 

Specialization will also act as a catalyst for the developaent of technical 

kno~how which is required for engineering back-up and aachinery aanufacturing 

capability. 

Ca> The size and the scale of econoaics 

The petrocheaical industry is known for large size plants particularly in 

the case of basic products requiring substantial investments. The size of the 

facilities becomes ... 11er and smaller aa one moves further dovnstreaa to end 

products. The scaling-up of plant capacities has been one of the essential 

features of the petrocheaical industry. Thia ia substantiated by the fact 

that during 1955 to 1976 the typical size of ethylene facilities increased 

aore than twenty tiaea. In 1955 the typical size of ethylene facilities was 

20,000 aetric tons, in 1976 the size was around 500,000 aetric tons. 

Siailarly, the size of downatre .. units which in 1955 for LOPE was 

10,000 aetric tons increased to 100,000 metric tons in 1976. 

The acalina-up of plant capacities resulted in a reduction of unit 

capital and production coats. The iapact of this reduction varied from 

product to product. 
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The developing countries historically have opted for small size plants in 

view of limited capital resources and domestic market size. This situation 

resulted in an inability on the part of the developing countries to compete in 

international markets with similar products originating f~om developed 

countries which have the advantage of economies of scale. Consequently, 

developing countries lost their competitiveness in international markets and 

also faced difficulties in domestic markets. To overcome this problem these 

countries provided protection to their local industry. The degree of 

protection varied from country to country and product to product. This in 

turn has resulted in the development of an inefficient industry in many 

developing countries, as no incentive for cost effectivene~s exists for the 

producer. This aspect will become more important as the international market 

is expected to be highly price competitive once facilities of oil exporting 

countries are operational. 

This problem can to some extent be overcome if developing countries 

rather than opting for technologies applicable for world scale plants can 

utilize technologies dev~loped specifically for small size plants. 

(h) lnfrastr~cture 

Existence of infrastructure facilities is considered to be an essential 

prerequisite for setting up and satisfactorily operate any industrial plant. 

The infrastructure requirements of the petrochemical industry are more 

pronounced because of its size and comp:exity. The developing countries 

generally lack the requisite facilities, and as such these have to be 

constructed along with production facilities. This leads to a considerable 

increase in capital costs as in some locations the cost of infrastructure can 

equate the cost of petrochemical production facilities. The increase in 

capital costs results in high financial charges asaociated with it. The 

entrepreneur of a developed country is in a more advantageous position as a 

highly ~eveloped and reliable infrastructure is available at no extra cost. 

In developing countries the infrastructure facilities are not always reliable 

and e.g. power interruption/fluctuations are quite common, which further 

burdens the producer of the developing country. 
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(i) Capacity utilization 

The capacity utilization of petrochemical facilities throughout the world 

is currently at a low level due to the prevailing economic conditions and the 

availability of excess capacity. In developing countries the capacity 

utilization generally is low also for reasons other than the economic 

conditions and market limitations. These are: 

lack of training ?.nd experience of operating personnel; 

low level of technical know-how; 

dependence on developed countries for technical back-up; 

no~availability of equipment spares and delay in procurement. 

(j) Financing 

The petrochemical industry is highly capital intensive requiring huge 

amounts of capital outlay. The aspect of the industry's financing is crucial 

as developing countries have limited capital resources. In developing 

countries investments in petrochemicals compete with other priQrity areas, 

like provision of basic needs to the majority of the population and the 

development of infrastructure. 

The bulk of the investment requirements for petrochemical plants in 

developing countries is in foreign exchange in view of nominal local input, 

and the major proportion of financing has to be arranged from outside 

sources. The developing countries have in the past relied on traditional 

sources of financing which include Suppliers Credit Loan financing through the 

World Bank and the Regional Development Banks, etc. Lately, co-financing of 

projects through joint venture agreements have been common, examples of these 

are facilities established in Singapore and Saudi Arabia. 

Incapability on the part of developing countries to arrange financing of 

this magnitude in the past has acted as hindrance for the industry's 

development and many projects have been shelved due to non-availability of 

funds. Thia is due to the financial position of international companies, 
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world econo~1c conditions. stringent criteria of international financing 

agencies with respect to a project's viability and the country's economic 

progress and financial standing etc. 

7.2 Technological issues 

The petrochemical industry involves the application of complex 

technology. both for chemical processes and for many technical alternatives 

offered concerning products. processes and raw material. The spectacular 

development of the petrochemical industry has been possible only through 

continuous perfection and improvement in the field of technology. The 

development and adoption of new technologies in the industry has been 

necessitated. amongst others. by; 

availability of low cost feedstocks9 

development of new products in order to expand the industry's role; 

improvement in product characteristics for better marketability; and 

increase in the industry's productivity and efficiency with respect to 

feedstock/ene:gy consumption. 

Huch of the technological development in the industry took place during 

the 1950s to the l960s 1 when most of the existing petrochemical processes and 

products were developerl and marketed. Traditionally. major technological 

developments in the industry have been undertaken by chemical companies having 

their own production facilities. The developing countries are fully dependent 

with regard to technology, construction and in some cases operation of 

petrochemical plants. The pace of technological development with respect to 

processes and products poses a continuous threat to developing countries with 

limited resources at their disposal. 

Technology has been .~ pri~e mover of the petrochemical industry. The 

industry by now has achieved a high degree of maturity and in the mediwa term 

no new major breakthrough in products or processes is expected. The 

technological development in the remainder of the current decade is expected 

to be directed towarde the improvement of processes and operation with a view 

to improve the yields, reduce feedstock and energy consumption, use new 
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feedstocks and arrive at flexibility of feedstock usage in existing and new 

plants. Kost promising is the development of methanol as feedstock for the 

production of olefins: ethylene and propylene. Technological developments in 

these areas seem to be iDDinent as producers in developed countries will use 

technological advancements to their advantage in order to remain competitive 

with producers of oil-exporting countries. The oil-exporting countries on the 

other har.J have the advantage of low cost feed. 

This situation makes a very careful approach on the part of developing 

countries necessary and requires co-operation among developing countries 

themselves. especially between developing countries which have already 

established a petrochemical industry and new entrants. The following 

paragraphs deal with some of the important aspects of the problem. 

(a) Types of technologies used 

All available techn~logie3 for the production of various petrochemicals 

have originated and been developed by industrialized countries to suit their 

own conditions. The developing countries in the process of industrialization 

have no other choice than to procure these technologies from developed 

countries. The technology transfer has been through the normal commercial 

means as well as through international co-operation. 

The developing countries. even those which by now have been able to 

achieve significant industrialization. have faced numerous problems with 

respect to procurement and adaptation of technology for a particular 

industry. The right type of technology to be used for any industrial plant is 

vital for its success. this aspect is more prominent in the case of the 

petrochemical industry which is highly complex. capital intensive and 

technology oriented. 

The continuous technological developments in the developed world have 

made the acquisition of the i·ight type of technology more difficult. The pace 

of technological development is such that in certain cases developing 

countries plants have become obsolete in just a few years after being in 

operation. This situation has resulted because of the low level o( technical 
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kno~how available in developing countries, their inability to evaluate 

various aspects of technology being sought, and uncertainties as to future 

developments. Many developing countries with limited resources at their 

disposal have been burdened due to the selection of the wrong technology and 

technological innovation. An example in the case of Pakistan is that of the 

polyethylene and PVC plants. The technology used ~y these plants has become 

obsolete. 

For countries of the developing ESCAP region, this problem is of 

relatively less importance. Many countries of the region, excluding those 

having basic petrochemical facilities, have a petroleum refining industry, the 

technology of which is quite similar in nature to the petrochemical industry. 

At the same time, these countries have sizeable downstream processing 

industries. 

(b) Degree of adaption 

The developing countries, while choocing a particular type of technology, 

should thoroughly assess local conditions and their consequences oi. the 

selected technology. The technology should be one to which the country has 

some exposure and is easily adaptable. This will help to reduce reliance on 

technology suppliers of developtd countries. The adaptation can be with 

respect to utilization of local feedstock, type of products and plant size. 

In some cases developing countries have established plants based on new 

technologies with high capital costs. Subsequently, frequent shut-downs in 

these plants have occurred due to operating and maintenance shortcomings. The 

developing countries which are successfully operating a petrochemical industry 

have an important role to play. These countries should share their 

experiences with new entrants from developing countries and wherever possible 

help them in acquiring and adapting the technology and to develop techr.ology 

suited to thP. circumstances of the developing countries. 

(c) Technological back-up services 

The developing countril· generally lack the required technical back-up 

services. These services relate to the operation and maintenance of 

petrochemical facilities (both basic and downstream) as well as marketing of 
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the final pl.·oducts. The technical and after sale service for newly 

established petrochemical facilities in a deve~oping country is of paramount 

importance for the correct and rapid development of the market. Technical 

services to be provided by th~ petrochemical-end products producer inc!ude 

advice on the adjustment of processing machines. and instructions on new end 

uses. etc. The developing countries in many cases have undervalued this 

important aspect of the industry which resulted in interruptions in plant 

operations and difficulties in expanding the petrochemical market to the 

des ired levels. 

(d, J.ocal manufacturing of equipment 

In general a limited capability of manufacturing equipment required in 

petrochemical plants exists in developing countries. At present the major 

proportion of equipment needs are met by imports from developed countries 

resulting in high costs and considerable time lag. 

The local manufacturing of equipment ~ntails acquisition of technical 

know-how and the development of a series of industries. The newly 

industrialized countries e.g. the Republic of Korea and India have been able 

to acquire capability in som: areas. However, the expansion in this respect 

is restricted due to the limitation of market size and the inability of these 

countries to compete with comparable products from developed countries. 

Since manufacturing of equipment is highly specialized and advantages of 

economies of scale are quite pronounced, there is a need to provide assistance 

to existing facilities in countries of the region. This type of regional 

co-operation will enhance the quality of ... ,.,1ip1nent, improve their 

competitiveness and reduce the develor 

developed world. 

(e) Environmental proble~& 

ies' dependence on the 

The petrochemical industry, in view of the nature of , s raw material, 

processes and products is quite prone to health and envi•1.1&.1neutal hazards. 

Host of the processes employed by the industry operate at hj~h temperatures 
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and/or pressures and deal with catalytically activated inflammable toxic or 

corrosive materials. The effluents produced can bring harmful effects to 

human, animal and plant life, adversely affecting the environment. The main 

environmental problems caused by the petrochemical industry are air and water 

pollution apart from the disposal of solid wastes. 

Air pollution emitted by the petrochemical industry include the 

following~ hydrocarbons, mostly paraffins, olefins, nitriles, chlorinated 

hydrocarbons, carbon monoxide, oxides of nitrogen, particularly hydrochloric 

acid, sulphur dioxide. Air pollution can be reduced by process changes; 

incineration ~f waste stream for heat value~ flares; scrubber CQndensers; 

carbon absorption; bag filters and cyclones. 

the waste stream generated by petrochemical plants is quite complex. The 

principal contaminants in the waste waters include oils, organic ~hemicals, 

suspended solids, acidity, heavy metals and other toxic materials~ co!~ur, 

taste and odour-producing compounds. 

In the past it has been observed that generally consideration to 

environmental hazards is not given in developing countries during a project's 

construction phase. Once again this is du~ to limitation of capital resource, 

as inclusion of these facilities increasea the capital cost of the plant, lack 

of experience and realization of environmental hazards. In most developing 

countries no regulations with respect to environmental hazards exist. There 

is a need t~ enforce regulations controlling the environmental hazards and 

such regulations are being strictly enforced in almost all of the developed 

countries. 

(f) Constraints of skills, education and training 

In view of the technological complexity and capital intensiveness of the 

petrochemical industry an~ the adverse effects of unscheduled stoppages on 

profits, the operation of production facilities is entrusted to highly 

qualified and skilled personnel. In developing countries the non-availability 

of skilled manpower in the required number has acted as a constraint for the 

establishment and rapid expansion of the petrochemical industry. 
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These constraints of skills and education in developing countries exist 

- Most of the countries are in the initial stages of industria~ 

development and exposure to industry. particularly petrochemic«ls 1 is 

very recent; 

Lack of technological infrastructure and background; 

Disproportions between available graduates and demand due to lack of 

sufficient Gpecialization of chemical and mechanical engineers as well as 

graduates of institute&. These disproportions have resulted in a 

shortage of technicians, engineers 1 supervisors and all kinds of skilled 

manpower; 

The curriculum of engineering and technical colleges is to a large 

extent patterned after that of colleges of highly developed countries. 

The curriculum is academic rather than practice oriented and thus fails 

to take into account local industry and its problems; 

Non-availability of vocational training schools in required numbers to 

prepare operators and technicians; 

Lack of qualified trainers, laborat~ry equipment and other facilities 

requir~d to provide practical training. This is more coamon in technical 

and vocational schools; 

Limited interaction between technical educational institutions and 

industry. 

In this situation the main responsibility for training falls on the 

indu1try. In many developing countrie1, 1pecifically in the initial y1!ar1 of 

the indust~y, the operation of plants is undertaken by expatriate personnel 

who at the same time train the local manpower. In many cases the .... npower is 

trained abroad in facilities owned by the contractor/multinational companies 

involved in the project. The severity of this problem in the developing ESCAP 
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region is relatively low. During the last tvo decades in many countries of 

the region significant work has been done to remove the constraints of skills 

and education. The number of vocational and technical institutions have 

increased considerably, the curriculum has been altered and interaction 

between educational institutions and industry has also increased. 

The exodus of manpower from many countries of the region to the Middle 

East has reactivated this problem. The policies which could be helpful to 

meEt the growing manpo\ller requirements of the petrochemical industry in the 

developing countries are: 

Manpower planning; 

Co-operation and co-ordination of activities between the petrochemical 

industry and educational institutions; 

Training policies and the development of institutional training; 

Co-operation among developing countries in the manpower field; 

Assistance of the developed countries and international agencies in 

the manpower field. 

(g) Research activities 

The continuous development and expansion of the petrochemical industry 

has been the result of intensive research carried out by various companies in 

the developed wvrld involving huge capital and technological resources. In 

developing countries research development activities are almost non-existent 

due to constraints in the availability of specialized manpower, capital and 

technological resources. R & D activities in developing countries are 

necessary in view of the rapid pace of technological development. Here 

transfer of technology from industrialized countries will not be sufficient to 

sustain the durable development of the latter unless it is backed by 

sufficient research and development of their own. The R & D activities of 

developing countries must be geared to their specific conditions and needs 
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with greater emphasis on the use of local resources. The developing countries 

while negotiating a technology transfer agreement, should provide for the 

legal basis for its repeated usage and for the further development locally. 

India in this respect has successfully acquired technical knoi.-how for 

fertilizer technology. Another example is Turkey which has undertaken work 

locally on the country's second petrochemical complex. 
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H. TRENDS IN PETROCHEMICAL PRICES 

The petrochemical prices prior to 1973 varied through time, with a 

general trend towards decreasing. This was mainly due to availability of 

cheap feedstock, technological improvements, strong competition and increases 

in plant capacities and their subsequent effect on units produced. The 

price/cost relationship for petrochemical products in these years was quite 

high as compared to other industrial products. 

The consistent increases in crude oil and energy prices after 1973, 

changed the situation upsetting the previously established balance. A new 

price/cost relationship with significantly reduced ratios of product prices of 

feedstock was introduced. Ethylene prices showed a consistent increase till 

1981 1 however, in the subsequent period, the prices have been declining. In 

most of the petrochemical end products prices, trends similar to that of 

ethylene have been observed. The petrochemical prices during 1981-1984 with 

the prevailing economic recession and the availability of excess production 

capacity have in some cases been lower than the production costs. In future, 

however, should the excess capacity problem be overcome, the petrochemical 

price will increase with the expected cost increase of raw msterial and energy 

as well as the increase in investment outlays. 
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9. WORLD PETROCHEMICALS DEMAND: FUTURE OUTLOOK 

The world petroche•ical industry is now in a transition stage. as 

rationalization and restructuring is taking place. The industry's future 

outlook is not expected to be as i•pressive as it has been during the last two 

decades. The gro~th in world petrochemical demand has been dictated by 

developm€nts in the industrialized countries in view of their dominance in 

demand as well as production. This situation is expected to remain unchanged 

at least during the foreseeable future. The petrocheaical demand of the 

developed countries is expected to show a slow growth during the current 

decade. The developing countries with a relatively small share in world 

demand are still expected to achieve higher growth. The world econo•ic 

conditions will also affect demand growth in the developing world. The 

factors considered to be responsible for a slow-down in the world 

petrochemical industry's growth are: 

(a) General economic conditions specifically those of the developed 

countries which have a dominant share in the world market; 

(b} Exhaustion of substitution opportunities in the consumption of 

dP.veloped countries markets; 

(c} Restructure of industry with respect to feedstock pattern, cost 

structure and technological innovation; 

(d} Diversification of the industry's base from consumption areas to oil 

rich developing countries, i.e. producers who have low production cost 

advantages over existing producers. 

At present, two sets of forecasts of world demand for petrochemical 

products are available. The first forecast, forecast-I, was developed in 1981 

by a working group on world supply and demand for petrochemicals. The working 

group wa1 established by UNIDO on the recomaandations of the Firat 

Consult4tion on the Petrochemical Industry. 
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The second forecast. forecast-II. was developed by UNIDO in 1983 with the 

help of the UNITAD model. The following paragraphs contain a discussion of 

the methodology and results of the two forecasts. Both forecasts have been 

included in the discussion since forecast-I covers all the three final product 

groups (i.e. thermoplastics, synthetic fibres and synthetic rubbers), while 

forecast-II is recent and more comprehensive as far as the aethodology is 

concerned. 

9.1 Forecast-I (second world-wide study on petrochemical industry, 1981) 

In th:s exercise deaand estimates were developed for the 1984-1990 period 

and covered 7 basic petrochemicals and 9 final products. Data input was 

provided by members of a working group. Since most members submitted 

forecasts of demand up to the year 1984, UNIDO developed forecasts for the 

period 1984-1990 based on certain assumptions. For example, for 

industrialized countries, the sa~e rate of growth as for 1979-1984 was applied 

for the period 1984-1990. The resulting world petrochemical end-product 

demand by major product groups for developing and developed regions of the 

wo~ld is summarized in table 10. 

Table 10. World petrochemical end-products demand (forecast-I) (1985-1990) 
(thousand metric tons) 

Plastics (thermoplastics) 
Synthetic fibres 
Synthetic rubber 

1985 

58.48~ 
12 ,752 
8,308 

1987 

65 .578 
13 ,704 
8,903 

1990 

80,000 
15, 115 
9,950 

Source~ Second world-wide study on petrochemical industry. Process of 
restructuring ID/WG.3~6, 3 May 1981. 

The world petrochemical end-products demand (as per the above demanG 

forecast) is expected to show an annual compound growth rate of 6 per cent 

during the 1985 to 1990 period. 
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Compared to this, during the 1960 to 1975 period world petrochemical 

end-productd consU111ption showed a growth rate of 12 per cent per annum. The 

consumption of the major petrochemical end-products, thermoplastics, main 

synthetic fibres and rubber increased during 1975-1979 at an annual com~ound 

growth rate of 14 per cent. 

Plastics are expected to remain dominant on the maL~et for world 

petrochemical-end products. During 1985 to 1990 thermoplastics are expected 

to achieve an annual growth rate of b.5 per cent, as compared to an annual 

growth rate of 13 per cent during the 1975-1979 period. 

The demand growth of synthetic fibre and rubber during 1985-1990 is 

expected to be around 4 per cent per annum. 

The petrochemical industry's growth during the 1985-1990 period, in both 

developed and developing regions of the ~orld 1 is expected t~ be lower than 

the growth achieved during the 1975-1979 period. However, in the case of the 

developing region the reductions in growth will be marginal. For example, the 

developing region's plastics consumption, primarily thermoplastics, during 

1975 to 1979 increased at an annual compound growth rate of 12 per cent, while 

during the 1985 to 1990 period the demand is expected to increase at an annual 

compound growth rate of 11 per cent. The growth in demand for synthetic 

fibres and rubbers of t~e developing region during the 1985-1990 period is 

expected to be in the vicinity of 6 per cent per annum as compared to a growth 

of 8 per cent per annum during the 1975 to 1979 period. 

9.2 Forecast-II (based on UNITAD model) 

In this forecast a general model of regional ~emand for each of the 

24 petrochemical products was specified and estimated over the period 1974 to 

1981. The basic structure of the model foll~Aed closely the basic structure 

of the petrochemical industry. The estimates were then used to forecast 

demands for these products at five year intervals starting with 1985 up to the 

year 2000. lfi all, two structures were employed to generate the demand 

forecasts for 1985, 1990, 1995 and 2000, one exclusive of prices and one 

including price variables in the four industrialized regions of the world. The 
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products covered included basic intermedia~~ and final petrochemica:s. 

Table 11 gives the demand forecast (1985-1995) of a number of selected 

products. 

Table ll. World petrochemical end-products demand (forecast-II) (1985-1995) 
(thousand metric tons) 

Ethylene 
HDPE 
LDPE 
PVC 
pp 
PS 
SBR 

1985 

39,806 
6,903 

14 ,080 
13 ,261 
6,233 
6,891 
6,357 

1990 

48,598 
9,865 

17 ,856 
16 ,712 
8,901 
9,049 
7,903 

1995 

59 ,321 
13 ,008 
22,663 
2l,148 
12 ,336 
12 ,020 
9,875 

Source: World demand for petrochemical.products and the emergence of new 
producers form the hydro carbon rich developing countries, UNIDO/IS.427, 19 
December 1983. 

World demand for ethylene _ , projected to increase at an average yearly 

growth rate of 4.1 per cent during 1985 to 1995. Thermoplastics' demand 

during 1985 to 1995 is expected to achieve an average yearly growth rate of 

6 per cent. The demand for SBR during 1985 to 1995 has been preJicted to 

increase at an average yearly growth rate of 4.5 per cent. 



- 71 -

10. THE DEVELOPING ESCAP REGION PETRCCHEHICAL DEMAND: FUTURE OUTLOOK 

The developing ESCAP region has a considerable potential for 

petrochemicals, in view of its large population and existence of a fairly well 

developed processing industry such as plastics and fibres. The demand growth 

for petrochemical end-products in the past has been quite high as c~mpared to 

other developing regions of the world. The demand growth during L.1e current 

decade will still remain highest among the developing world despite the less 

bright economic prospects of the countries of the region. However, the 

region's petrochemical demand growth will be far lower than historical 

growth. The demand growth prospects could improve, if all countries planning 

to establish a petrochemical industry will implement their plants, since local 

production of petrochemicals accelerates the requirements of existing and 

helps in creating demand for new consuming sectors. 

The development of a petrochemical demand forecast for the ESCAP region 

has been difficult in view of the non-availability of country-wide future 

petrochemicals demand estimates. The demand pattern of petrochemicals in the 

coming years is expected to vary from country to country. The demand 

projections were available for Asia only (second world-wide study demand 

forecast based on UNITAD model). One alternative was to assume that Asia's 

growth rate of petrochemical demand would be applicable to the developing 

ESCAP region and then calculate the demand for each country based on their 

existing share in regional demand. This approach was not considered to be 

realistic, as the growth rates for each product are expected to be different 

for each country, depending upon the development with respect to the general 

economy and the petrochemical industry. 

The petrochemical end-products demand projections (1980-1990) of 

countries in the developing ESCAP region were developed with the help of 

growth rates. For each country and individual product, different growth rates 

were applied using 1980 consumption data (given in table A.7) as base 

figures. The growth rates for each country have been selected considering the 

past demand growth and development with respact to the general economy, the 

growth in major consuming areas and expan.ion/establishment of basic 

petrochemical production facilities. Generally, higher growth rates have been 
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used for countries which still have a low penetration of petrochemicals and 

where basic or even downstream production facilities have been recently 

established or are expected to be operational during the current decade. For 

example in the ASEAN countries, the growth rate is expected to be high due to 

aggressive marketing efforts of international companies involved in Singapore 

facilities which will further increase when the Indonesian facilities are also 

operational. 

In the case of the Republic of Korea the demand growth is expected to be 

lower than the historically high growth, since significant market penetration 

has been achieved during the previous years and there will be less export 

opportunities. On the other hand India is expected to maintain the growth 

achieved during the past. However, India's per capita consumption is expected 

to remain low in view of the extremely big population and the economic 

difficulties. 

In Iran it is expected that petrochemical facilities will be operational 

latest by the late l9~Us. In view of fewer export opportunities ~he domestic 

market will see considerable expansion. Countries like Pakistan, the 

Philippines and Thailand, even if they are not successful in implP.menting 

their plans of establishing basic petrochemical production, will show a high 

growth which will be dictated by an improvement in standard of living, 

marketing efforts by international companies involved in petrochemical 

complexes of the Middle and Far Eastern region. Bangladesh, Sri Lanka and 

Burma are expected to remain small petrochemical markets. 

The growth rates applied for each country and product are detaile~ in 

table A.9. The growth rates for thermoplastics ranged between 5 and 

12 per cent per annum. The growth rate for synthetic fibres varied between 4 

and 9 per cent. Synthetic rubber growth rates were between 2 and b per cent. 

The resulting demand projections of thermoplastics, synthetic fibres and 

rubber in the developing ESCAP region are presented in table A.10. A summary 

is given in table 12. 
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Table 12. Projected petrochemicals demand (end-~roducts), 1985-1990 
(thousand metric tons) 

Thermoplastics (a) 
Synthetic fibres (b) 
Synthetic rubber (c) 

1985 

3,050 
l, 170 

339 

1987 

3 ,610 
1,309 

369 

Source~ (a) Includes LDPE, HDPE, PP, PS. 
(b) Includes acrylic, polyamide, polyester. 
(c) Includes SBR, PBR. 

1990 

4,664 
1,558 

419 

During the 1985-1990 period the demand for petrochemical end-products in 

the ESCAP developing region is expected to increase at an annual compound 

growth rate of 8 per cent. The demand projections given below are 

conservative. In the second world-wide study on petrochemicals (ID/WG.33b/3) 

the developing CQuntries' petrochemical demand (during 1985 to 1990) was 

projected to increase at an annual compound growth rate of 12 per cent. 

Developing Asia's petrochemical demand was projected to increase at an annual 

compound growth rate of 13 per cent. 

For South Asia and South-East Asia the petrochemical demand during 

1985 to 1990 has been projected to increase at a yearly average growtt. rate of 

6.5 per cent and 10.9 per cent respP.ctively (as per demand forecast based on 

the UNITAD model). 

10.l Product pattern 

(a) Thermoplastics 

Thermoplastics will remain the dominant petrochemical end-product group. 

Thermoplastics demand is projected to increase at an annual co1a1pound growth 

rate of 9 per cent during the 1985-1990 period as compared to a projected 

growth rate of 12 per cent per annum in developing Asia, given in the second 
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world-wide study on petrochemicals. The demand forecast, based on the UNITAD 

model, has predicted a growth in thermoplastics demand of 6 per cent per annum 

for South Asia and 10 per cent per annum for South-East Asia. 

Among thermoplastics, the major share will be taken up by LOPE and PVC. 

The region during the past has seen considerable penetration of thermoplastics 

in the natural materials market. With the expected improvement of the 

standard of living the penetration is expected to further increase as per 

capita consumption is still far lower than that of the developed regions. The 

penetration is high in countries like the Republic of Korea, the area of Hong 

Kong and Singapore. In countries like India, Pakistan, Thailand and the 

Philippine~ a significant potential for these materials exist, as market 

penetration is low and is restricted to urban areas. 

(b) Synthetic fibres 

The demand for synthetic fibres of the region is expected to increase at 

an annua 1 compound growth rate of 6 per cent during 1985 to 1990. The slow 

growth in the demand for synthetic fibres is due to the significant 

penetration in markets of ASEAN countries, which have a dominant share in the 

regio~'s demand, the declining trend of polymide for wearing apparel and the 

availability of natural fibres, e.g. cotton in countries like India and 

Pakistan. Among synthetic fibres, polyester will remain dominant followed by 
acrylic. 

(c) Synthetic rubbers 

The synthetic rubber market is expected to remain small because of the 

availability of natural rubber and the limited expansion in its outlets, 

specifically th1? automobile tyre industry. The demand for synthetic rubber of 

the region during 1985 to 1990 is expected to increase at an annual compound 

growth rate of 4 per cent. SBR will maintain its dominance in the synthetic 

rubber market of the region. 
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10.2 Market distribution 

The Republic of Korea is expected to maintain its position as a major 

market for petrochemicals in the region. Indonesia will be the seco~d largest 

market with a significant increase in per capita consumption specifically 

thermoplastics and rubber. India is also ~xpected to maintain its current 

position with low per capita consumption of petrochemical end-products. By 

the end of the curLent decade a significant market expansion will take place 

in countries like Iran, Malaysia and the area of Hong Kong. Th~ remaining 

market areas will also expand with the Philippines, Thailand and Pakistan in 

l~adin~ positions. 
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ll. THE DEVELOPING ESCAP REGION: PETROCHEMICAL FEEDSTOCK: FUTURE OUTLOOK 

The existing petrochemical industry is predominantly petrolewrbased. 

The facilities in the Republic of Korea and the m~jor proportion of Indian 

facilities are based on naphtha. In India a limited quantity of 

petrochemicals is also being produced from biomass (molasses - ethyl alcohol -

ethylene) and coal. Singapore's facilities are fiexible and use naphtha, LPG 

and gasoil. Iran's facilities will be the first gas based petrochemical 

venture of the region. The future of the region 1 s petrochemial industry will 

be pr~=arily governed by hydrocarbon availability and markets. Hydrocarbon is 

expected to remain a prime feedstock for the bulk of the region's 

petrochemical production. Among the ~ydrocarbons, natural gas (both 

associated and non-associated) will have a significant a~~antage over 

petroleum in view of high yiel<l. local availability and the uncertainty about 

cr~de oil supply and prices. Tt~ use of biomass and synthesis gas as 

feedstock is not expected to be significant in the region due to technological 

and econo~ic reasons. 

The following paragraphs contain a discussion with respect to the future 

outlook of ~hese feedstocks for petrochemical production in the region. 

(a) 7etroleum feed 

(i) Crude oil production 

The ESCAP region has crude oil reserv~s of approximately 72 bil!ion 

barrels. Iran has 80 per cent of the total reserves followed by 

Indonesia, Malaysia and ln~ia. Other countries ~hich have 

significant oil reserves are Pakistan and Thailand. In 1982 the 

ESCAP r~gion crude oil production was ~round 4 million bbls/day. 

The bulk of production was shared by Iran (1.9 million bbls/day) and 

Indonesia (1.3 million bbls/day). The remaining production was 

taken up by India, Malaysia etc. 
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(ii) Refining capacity 

The developing ESCAP region crude oil refining capccity 

(52 refineries) is currently estimated to be 4.35 mi!lior. b/cd. The 

major proportion of refining capacity is currently being shared by 

countries such as Singapore (an export refining base), India, the 

Republic of Korea, Iran and Indonesia. 

(b) Naphtha 

It is very difficult to give an indication about quantities of petroleum 

feed (naphtha, gasoil, LPG and refinery gases) expected to be available during 

the coming years, due to the non-availability of relevant data. In case of 

naphtha country-wide data about surplus/exports is not available as petroleum 

end-products exports are categorized into heavy, mid:He and light. The 

naphtha production in the --1gion is estimated to be 2 millior. metric tor.s. 

The major proportion of total naphtha production h taken up by 

Singa?ore, th~ Republic of Korea and India. These countries with a 

petrochemical industry are consuming their own naphtha which in some cases is 

rupplemented with imports from various sources within and outside the region. 

The availability position of naphtha will improve as many countries of 

the region have firm plans for expanding their refining capacity. Currently 

significant naphtha exports dre originating from countries like Pakistan, 

Bangladesh, Sri Lanka, etc. 

(c) Natural gas 

The developing ESCAP region has the largest concentration of natural gas 

reserves among the five regions of developing countries. The region's to~al 

proven reser;es of natural gases are estimatP.d to be around 600 trillion cubic 

feet. The bulk of the region's natural gas reserves are located in Iran 

(about 86 cent) and the remainder is divided in eight countries among 
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which Indonesia, Malaysia and Pakistan are significant. The region has also 

an estimated availability of associated gases of a~proximately 37 billion 

cubic feet. Associated gas resources of the region are also concentrated in 

Iran. Other countries with significant reserves are Indonesia and Malaysia. 

Among the countries where there are no natural gas reserves are the Republic 

of Korea, Singapore and Sri Lanka. The potential ethylene production from 

natural gas (both associated and non-associated) is estimated to be around 

1 billion metric tons. As such the current natural gaa availability can feed 

an ethylene production capacity of 30 million tons for & period of about 
30 years. 

(d) Biomass 

Biomass might be able to replace a significant quantity of petroleum 

derived chemical feedstocks at the turn of this century. Biomass is currently 

being used in very limited quantities for petrochemicals and pharmaceuticals. 

The major use of biomass in more recent years is as automotive fuel, 

substituting petroleum. Since petrochemicals are higher v~lued products than 

fuP.ls, some countries are considering utilization of biomass for petrochemical 

production. The utilization of biomass for petrochemical production is quite 

advantageous :or countries which are defi,.::ient in oil/gas but have a surplus 

of biomass. These countries are facing consistent balance of payment problems 

and are not in a position to afford foreign exchange for imports of 

petro.:hemicals, "hile at the same time an indigeneous renewable resource which 

can be converted ~nto petrochemicals is available. 

The factors which have restricted the utilization of biomass as 

petrochemical feedstock include: 

Obsolete technology; 

Limited ethylene production; 

Uncertainities about availability of molasses (since crop production 

in developing countries fluctuates significantly); 
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Pro~lems related to collection of molasses/alcohol, as sugar 

mills/distilleries are located at various places in the region; 

Economics of ethylene production from biomass molass~s or corn. Based 

on molasses, ethylene production cost is almost double that from 

naphtha. 

In the ESCAP region only three countries Pakistan, the Philippines and 

Thailand have Jurplus biomass (".DOlasses) which can be effectively utilized tor 

the production of petrochemicals. India is already using molasses as feed for 

petrochemical production. However, the potential of ethylene production from 

this feed source is quite limited. For example the surplus qua~ tity of 

molasses from three countries is currently estimated to be 1.3 million metric 

tons. From this only 160,000 metric tons of ethylene can be produced. 

(e) Coal 

Coal once again is being considered as petrochemical feed. The ESCAP 

region has limited coal rt~ources restricted to India, the Republic of Korea 

and Pakistan. In case of coal the cost of mining, transportation and 

environmental investments are still high enough to block its use for the 

industry on a competitive basis against petroleum feed. Furthermore, 

synthesis gas which has been utilized for the production of a number of 

petrochemicals is not so economical. 
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12. THE DEVELOPING ESCAP REGION: FUTURE SUPPLY/DEMAND GAP 

With rapid industrialization in the region, the emphasis on the 

development of the petrochemical industry has increased. Many countries of 

the region, realizing the capability of the petrochemical industry to 

accelerate the pace of industrialization, have prepared ambitious plans for 

the development of the industry. Thi~ not only relates to the developing 

ESCAP region but also to developing countries generally, among which Latin 

American and Middle Eastern countries are prominent. In the following 

sections the petrochemical supply/demand gap in the region is examined. The 

outline of proposed facilities which can be set up based on regional 

co-operation has also been indicated. 

12.1 Production capacity 

An enormous expansion in basic and downstream petrochemical facilities is 

expected f~r the period 1985 to 1990. Currently, basic petrochemical 

facilities are available in three countries of the region. Iran's facilities 

which are partially constructed are expected to be operational by the late 

1980s. Possible additions to existing petrochemical producers are Indonesia, 

Thailand, the Philippines and Pakistan. By 1990 only Indonesia's and 

Thailand's facilities are expected to be operational. The planned facilitioo 

of the Philippines and Pakistan, if implemented, will be operational some time 

during the early 1990s. The region's basic and petrochemical end-products 

capacity, expected to be opera~ional in 1990, has been estimated based on the 

following astiumptions. 

(a) India will keep on expanding its production capacities in view of 

increase in local demand. However, implementation of available plans to 

increase the ethylene capacity from 250,000 metric tons to 920,000 metric tons 

seems unlikely. 

(b) Iran's facilities will be fully operational by 1990. 
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(c) The Republic of Korea's third complex will be operational by 1990. 

This however seems unlikely, as the Republic of Korea's high production cost 

(utilizing imported crude oil and naphtha) will undermine the competitiveness, 

which is expected to prevail on the international market. 

(d) The facilities of Indonesia and Thailand will be operational in 1990. 

The developing ESCAP region's petrochemical production capacity for basic 

and petrochemical end-products is given in table 13. The table also gives 

comparative figures for 1980. 

Table 13. Production capacities of basic and main petrochemical end-products 
in the developing ESCAP region 
(thousand metric tons) 

Basic products 

Ethylene 
Propylene 
Butadiene 
Xylenes 
Benzene 
Methanol 

End-products 

Thermo9 la st ics 
Synthetic fibres 
Synthetic rubbers 

1980 

775 
403 

15 
105 
315 
423 

1,489 
959 
180 

1990 

3,220 
1,140 

270 
960 

1,280 
1,210 

2,948 
1, 182 

240 

Source~ Based on the Second world-wide study on th'! petrochemical 
industry: Process of restructuring, ID/WG.336/3, 19 Hay 1981. 

Among the basic ~etrochemicals the maximum tonnage increase will be in 

ethylene f~llo~ed by xylenes and methanol. Among petrochemical end-products 

the maximum production capacity increase will be in thermoplastics. 

Thermoplastics production capacity is expected to increase to about 3 million 

metric tons in 1990 which will be almo•t double the capacity available in 
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1980. The synthetic fibre capacity in 1990 i$ expected to be around 

1.2 million metric tons as compared to about l million metric ton in 1980. A 

marginal increase in the production capacity of synthetic rubbers is expected 

to take place by 1990. 

12.2 Supply/demand gap 

For calculating the region's petrochemicals suµply/demand gap, the demand 

projections arrived at earlier have been used. The supply has been taken as 

90 per cent of the production capacity available in 1990. In view of the fact 

that the region's petrochemical demand is made up of ethylene/propylene 

derivatives, the demand/supply has been calculated only for these pr~ducts. 

The basic petrochemical production facilities normally corresponding to the 

size of planned downstream facilities and therefore the supply/demand gap, has 

been calculated only for petrochemical end-products. 

The future supply/demand position of the region is given in table A.11 

and summarized in table 14. 

Table 14. Future petrochemical end-products supply/demand gap 
(thousand metric tons) 

Product 1990 

Thermoplastics 

LDPE 
PVC 
HDPE 
pp 
PS 

Synthetic fibres 

Polyester 
Acrylic 
Polyamide 

Synthetic rubbers 

SBR 
PBR 

337 
495 
386 
511 
230 

U8 
80 
54 

200 
3 
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The maximum deficits of the region will be in thermoplastics. Among 

thermoplastics, PVC will be leading followed by HDPE and LDPE. Among 

synthetic fibres the maximum deficits will be in polyester which is the 

highest tonnage material among the petro~hemical end-products being considered. 

From the above it is evident that based on firm plans the region will 

have deficits of main petrochemicals despite the considerable increase in 

production capability. The deficits are expected to remain unchanged even if 

the facilities of the Philippines and Pakistan will be operational in 1990. 

At the same time, the deficits can be higher than indicated if India's 

and the Republic of Korea's plans are not implemented. The projected gap in 

supply and demand is expected to be met from supplies outside the region, more 

specifically from facilities of the Middle East oil-exporting countries. 

This situation calls for highly activated regional co-operation with 

respect to the establishment/expansion of the petrochemical industry. This 

type of co-operation ~ill guarantee to some extent the ~uccessful oper~tion of 

existing as well as planned petrochemical facilities of the region. In the 

subsequent section the configuration of proposed petrochemical production 

facilities based on possible regional co-operation is given. The arrangeme~t 

as to partners for each individual facility has not been indicated as it seems 

to be too premature since finalization of these proposals will require 

exhaustive studies and will be dictated by feedstock availability and various 

other factors. However, based on an analysis of feedstock, infrastructure and 

availability and other factors the region can be divided into zones whereby 

each facility takes care of the market in its own zone. 

The existing organizations involved in technical/economic co-operation 

among developing countries can provide an infrastructural base for 

regional/sub-regional co-operation in the petrochemical industry. ASEAN which 

is currently in the process of forming industrial joint ventures can provide 

support to Indonesia's and Thailand's petrochemical projects as well as new 

projects. The recently formed South Asian Regional Co-operation (SARC) 

comprising India, Pakistan, &angladesh, Nepal, Bhutan, Maldives ar.d Sri Lanka 

can also provide support for a joint venture in setting up petrochemical 
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facilities in any of these countries. A similar co-operation arrangement can 

be finalized between two countries like Iran and Pakistan which already have 

economic co-operation arrangements. In this case downstre~m facilities of 

petrochemicals can be established in Pakistan based on ethylene available from 

Iranian facilities. 

12.3 Potential petrochemical project~ 

Based on the calculated supply/demand gaps ethylene/propylene 

requirements were worked out. These requirements indicate that four sizeable 

petrochemical facilities can easily be established based on regional 

co-operation. The number can be reduced to t~o if world scale plants, as 

planned in Saudi Arabia, are installed. The configuration of proposed 

petrochemical complexes, based on the premise that four such complexes are 

installed in the region, along with capital costs (highly indicative) is given 

in taDle 15. The downstream facilities have not been exactly matched with the 

gap in supply/demand. In certain cases the gap is higher than the indicated 

capacity and in some cases capacity is more than the deficits. 

The total ethylene production capacity of the proposed four petrochemical 

complexes will be of the magnitude of 1,200 million metric tons per annum. 

The feedstock requirements in ter.n.Q of naphtha would approximately be about 

3.5 million metric tons. The total capital cost of these complexes will be 

US$ 6 billion (in 1980 prices). The proposed facilities will not include 

polyester fibre plants as well as T.P.A. production facilities (an input for 

polyester manufacture). The ethylene glycol, another input for polyester 

manufacture, has been included in the proposed complex. The region's deficits 

in polyester fibre/yarn are expected to be in the vicinity of l million metric 

ton. To meet these deficits about 20 plants of 50,000 metric tons capacity 

eacn will be needed. The capital cost of these plants will be in the order of 

US$ 5 billion (in 1980 prices>. 121 The T.P.A. requirements for these plants 

would be of tl.e same magnitude as polyeste~ i.e. l million metric tons. The 

T.P.A. facilities have to be installed or polyester plants have to be 

12/ Opportunities for co-operation among the d~veloping countries for 
the establishment of petrochemicals indu~try, UNIDO/lS.376, 16 March 1983. 
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dependent on T.P.A. facilities outside the region. For this tonnage of T.P.A. 

approximately 0.70 million metric tons of para-xylenes will be needed. This 

tonnage of para-xylenes can be supplied from a huge aromatic complex the 

possibility of which has not been considered in the study. 

Table 15. Configuration of proposed petrochemical complex 

Facilities 

Ethylene 
Propylene 
LOPE 
HDPE 
PVC 
EG 
PP 

Total 

Capacity.!/ 
(thousand metric tons) 

3()0 
150 
WO 
lOl' 
100 
WO 
lbO 

1,010 

Capital cost~/ 
(million US$ 1980 prices) 

630 

185 
105 
225 
104 
273 

1,522 

!./ The conversion factors (tons of starting material per ton of product) 
used are as follows~ 

LDPE 
pp 

Ethylen glycol 

1.05 ethylene 
1.07 propylene 
0 .70 ethylene 

HDPE 
PVC 

1.05 
1.06 
0.50 

ethylene 
vinylchoride & 
ethylene for 
vinylchoride. 

b/ Opportunities for co-operation among the developing countries for the 
establishment of petrochemical industry. UNIDO/IS.376, 16 March 1983. 



- 86 -

13. CO-OPERATION IN THE DEVELOPMENT AND OPERATION OF THE PETROCHEMICAL 

INDUST0 Y 

Historically, the petrochemical industry has been dominated by major oil 

~nd international chemical companies. Subsequent to the early 1970s the 

industry has undergone major structural changes creating new conditions 

necessitating the adopLion of an approach towards co-operation. 

. 13/ 13.1 Global co-operation--

Co-operation in the petrochemical industry prior to 1972 between the 

developed and developing countries was mainly based on direct investment by 

the major chemical companies of developed countries in the developing 

countries. This approach did not result in a significant expansion of the 

petrochemical industry in the developing region. 

Since the increase in oil prices and the tight energy supply of the 

1970s 1 the petrochemical industry has undergone major structural changes. 

These changes primarily pertained to the position of hydrocarbon producers and 

major oil/chemical companies. In view of the increasing demand for oil 1 the 

oil producing countries (i.e. OPEC) were able to exercise control over the 

supply and price of hydrocarbons. They consequently became a major factor in 

the international petrochemical industry. Since feedstock, energy supply ~nd 

prices are major factors for the successful operation of the industry, the 

major oil and chemical companies in order to secure their source of supply 

have made joint venture arrangements with hydrocarbon producers for various 

petrochemical projects. As such hydrocarbo~ producers are currently in the 

process of implementing their plans of valorization of their resources through 

expansion of refining capacities and establishment of basic and intermediate 

petrochemical production facilities. At the same time developing countries 

which have or plan to establish petrochemcial production facilities based on 

imported hydrocarbon resources are expected to lose their competitiveness 

coupled with uncertainties as to the feedstock supplies and their prices. 

13/ Second world-wide study on petrochemicals industry: Process of 
restr~turing, UNIDO/IS/WC.336/3.Add.l, 29 Hay 1981. 
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Additionally, developed countries with a high proportion of outdated 

petrochemical production capacity needing renewal under conditions of high 

inflation and economic recession coupled with insecurity of raw materials ~nd 

energy _upply have further compounded the industry's problems. 

The problems of the world petrochemical industry created by the current 

process of restructuring may be brought closex to their solution by 

considering a giocal approach on co-operation. The basic elements to be 

considered in such an approach, are; 

(a) Energy and feedstock supply~ Long-term arrangements as to price and 

availability. 

(b) Re-deployment of basic and intermediate petrochemical capacities 

towards the sources of raw materials. 

(c) Establishment of production for petrochemical end-products in the 

developing country/region which are sizeable markets with considerable 

potential. 

(d) Opening of the markets of developed countries to petrochemical 

products from the developing countries. 

(e) Stabilization of petrochemical prices in international market. 

(f) Assistance to developing countries (with no or limited hydrocarbon 

resources) in the development and successful operation of the petrochemical 

industry. 

13.2 Regional co-operation 

From the preceding analysis of the international market situation of 

petrochemicals and the earlier discussion of obstacles in the development of 

the petrochemical industry in developing countries it is apparent that 

individually most of the developing countries are not in a position to 

establish petrochemical plants and successfully operate them as well as face 
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the competition on international markets. In order to overcome these problems 

the developing countries (specifically OPEC countries) have entered into joint 

venture arrangements with international companies. Another possible 

alternative for co-operation can be in capital, technological, raw material, 

markets and manpower resources at the regional level for setti~g up the 

required facilities. This will help in the development of the industry in the 

developing countries and reduce the dependence on developed countries. 

To date regional and sub-regional co-operation in the petrochemical 

industry has been mainly in the areas of training and ~esearch. Most of the 

developing ESCAP region's petrochemical facilities have been set up under a 

joint venture arrangement or solely by transnational companies e.g. the Indian 

petrochemical facilities were set ~~ by Union Carbide. Singapore's facilities 

have been set up in joint venture with Japanese companies. 

The need for regional co-operation seems to be more pronounced in the 

developing ESCAP region. The region is expected to face a unique situation; 

its petrochemical producers, i.e. India, the Republic of Korea and even 

Singapore are expected to lose competitiveness for export leading to an 

underutilization of available production capacity in these countries. The 

region will also be importing considerable quantities of petrochemicals from 

producers in the developed region and new entrants from the daveloping world 

(OPEC countries). On the other hand the plans for a petrochemical industry of 

countries possessing substantial gas resource e.g. Indonesia are expected to 

be ~elayed due to the uncertainty about their competitiveness for export 

purposes and to some extent capital resource constraints despite a sizeable 

domestic market and the exposure to similar industries, e.g. petroleum 

refining and LNG. 

Countries such as Pakistan and the Philippines which have limitations of 

raw material, market~ capital and technological resources can also benefit 

from regional co-operation arrangements in the petrochemical industry whereby 

downstream units can be installed in these countries based on basic 

petrochemical facilities located in some other country e.g. Iran and 

Indonesia. The countries which possess A si~nificant basic petrochemical 
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industry e.g. Icdia and the Republic of Korea can play an effective role in 

implementing regional plans for the petrochemical industry by providing 

necessary machinery and equipment, technical know-how and assistance. 

A regional co-operation arrangement would require the utilization of 

existin~ organizational infrastructure or the creation of a centralized 

organization to be responsible for all the aspects involved. These aspects 

can range from id~ntifying the regional co-operation projects to their 

implementation and operation and finally to the provision of product marketing 

and back-up services. Recently, ASEAN Economic Ministers have finalized 

agreements on industrial joint ventures. In all, twenty projects have so far 

been identified. l
4

/ Efforts should be made for the inclusion of various 

petrochemical industrial projects. Additionally, a regional organization 

could be established for undertaking research and development in various 

technological areas related to the petrochemical industry. This organization 

can develop specific technologies suited to the region's requirements. 

Similarly, a joint arrangement for manpower training could be organized 

whereby manpower of member countries can be trained in available facilities of 

the region. 

J!!I TCDC News, 1984-No.l, United Nations Development Progranne (UNDP). 
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- Dn>tes dat41. rot avail.tile. 
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Table A.3 World petrochemicals consumption, end products, thermoplastics, selected vears. 
(thousand metric tons} 

P.\'.C. I P..D.P .F. T J...D.P.E. P.P. P.S. T 0 T A L 
COUNTRIES 

1975 1979 1961 I 1975 1979 1981 ! 1975 ! 1Q79 1981 1975 1979 1981 1975 1979 1981 1975 1979 1981 

IE\~CD~ 5~3 · "80 I 1200 -~ 1000 l.520 1110 ~20 680 82'- 440 930 932 600 mo 487 2940 5460 3876 

- 'W•t Eu:ogpe 2600 3930 3192 950 1500 1363 :?600 14000 3417 600 1300 1403 USO 1700 1095 8200 12430 10470 

- Nor-..h IDerica 1710 2850 :?55~ 1190 :?:?50 215i :?310 346C 3338 780 1550 1594 U40 1900 1705 7230 12010 11346 

- \SSR md East Europe 1000 1430 ll.50 150 300 350 700 :13C 1100 200 280 330 300 450 410 2350 3590 3340 
- Other lnO.Jstrl.alized QQi::ries 200 300 430 80 110 170 2lo0 240 260 40 80 120 40 70 80 600 800 1060 

rotAL: 6710 10030 6434 2590 4840 4563 6530 l003C 8939 2060 4140 4379 3430 5250 3777 ~1320 34290 ll092 

~~ CD.t."nUES 

- Africa JO 50 'tn"tl.': 10 10 m:m 30 50 ... .,,,": 10 20 - 20 20 - 100 150 
_, 

- Middle I.Ast - tmth A.~ca 70 100 J 350 
20 20 

0145 
70 100 D 340 

10 20 
J100 

20 20 0 95 
190 260 ~030 

- l':i.Ml.e East - \Oest Asia uo 1.50 40 50 uo 180 20 50 40 50 350 480 

- Asia 360 800 1300 140 400 520 410 900 1220 150 450 600 140 JOO 320 l.200 2850 
- China 250 360 ,.,'-\"n': 10 50 \I>::\~ 60 260 ~ 20 90 - - 40 -I< 340 800 
- !Atin IDeriee 320 650 630 130 310 320 410 720 700 100 220 250 140 270 280 1100 2170 

TOIAL: 1160 2110 2280 350 640 985 1100 2210 2260 310 850 950 360 700 695 32l!O 6710 

Y:lRlJ> 10TAL : 7870 12140 107l4 2940 5680 5548 7630 12270 11199 2370 4990 5329 3790 5950 4472 2t.600 41000 

Share of Dlvitl~q Ou\tries 
in World To .. ..al( ·> 14.74 17.38 21.28 11.90 14. 79 l7. 75 14.42 18.01 20.18 13.08 17.03 17.83 9.50 11.76115.54 13.33 16.37 

SOURCE: • Amet. to Seccnd W:>rld-wide Study an the Peaod\aical Il«i.lstl')': ~es1 of F.utZ\ICcurint ID/WG. 336/3/ Add .1 20 Hly, 1981. 
- n. Dlvielopm\t of Petroc:hllai.cal lnUtries in the ~loping <:cultties, Fmper presented by lNIIXl SecTetmat at Joint 

lNIIXl/OPEC/Cl'EC n..~ SemiNlr an Petrochmdcal \liema 7-9 tllrch,1983. · 
- Dlinot• data not availllble. 

3560 
'ldrlJ 

2180 
6770 

36862 

18.37 

•"~.. 11~ .. ...,,. u rl.A:> ...... 
~PrION PERmlr PER A.~ 
1975-79 1979-81 

16.6 -14.~l 

11.0 - 7.88 
13.7 - 2. 76 
11.2 - 3.48 
7 4 1.5.00 

12.6. 6.U 

10.7 -8.2 J 18.00 
8,2 

24.2 11.8 
23.7 *** 
lA 6 0.2 
19.6 0.4 

13.6 - 5.04 

*** 

·-

\() 

°' 

t 



Table A.3 World ~ctrochemicals consumption, end products, synthetic fibres. selected yea~&. 
(thousand metric tons) 

I SYt\THETIC FIBRES 
• E c: I I -1-------r------r1t1m~-nmITT;:~n1,iH'f1n1"ii1cnl''mlJJSl'~.!:..':>lw'.rn1N·-=1 

C 0 U N T R J. ~ ACTSLIC ~~!IL£ POL~'ESTER T 0 TA L SlH'TION PERCENT PER ANNUM 

: :975 I !979 i 19E: I i975I 1979 I 1~s1 1975 1979 1981 1975 1979 1981 l<n5-i9 1979-81 

:E\UOPED CJl!\'TiUES I I I I 
• Japan ! 150 I ;:70 ' ,.,...,..': 210 28Q >':-.':-:: 28J 510 >h':-.': 640 1060 1315 13 • 5 11. 5 

- wesi: Europe j .:. 70 I 650 I '"""" 5 70 690 ,.,..,.,.. .. , 530 760 ,.,..,.,..,., 15 70 2100 2893 7. 5 17 . 0 
- ~r-..h kterica I 230 280 , ,.,.;,..,·, 900 12QO ,.,.. .. ,..,., 1350 1750 >':-.':-.': 2480 3230 3921 6.8 10 2 

- lSSR ~d Easi: Eurooe l 120 180 I ,.,.., . .,..;, 350 1..50 ,.,..,.,..,., 300 400 >':-.h': 770 1030 1030 i. 5 "'** 
- Other lndus~rialized CD\r.tr..es 20 40 ! ,.,.. .. ,.,, 30 40 ,.,...;,..·, 30 60 ,.,.,.,.,., BO 140 140 15. 0 ""''"" 

IE\IWlPl!C <Dt?mm:s =., I 990 I 1"20 I **'' '°"' 26t<l ,,~ i 2490 34BO *** 5540 7560 9299 a .1 11. o 

- A..~ca j 10 l5 ' ,.,..,.,..,., I 2:1 35 ,.,...,.,..,., I 35 50 *>'-.': 65 100 •h'rl< 11.1 ,.,.,'t1r 
- ¥.iddle F.ast - North ;..=rtca ! 10 '!..5 i ,.,..,.,..," 1 20 30 .. ,..,.,..., 30 40 >'r.'.,-k 60 85 [l 220 9. 0 J l. l 
- Middle F.ast - Wesi: Asia 10 20 ,.,...,..., 40 50 ,.,...,...., 50 60 ,.,...,...., 100 130 · 6.8 

- Asia 90 150 >hh': 200 300 '0

"

0'°'" 500 700 -::-:rl: 790 1150 19 50 9 . 8 30. 0 
- China 40 70 *'·':-.': ,.,.,.,..., 5 >h':-.': 40 250 >h'::: 80 325 "'*"' 4 2. 0 """"'' 

- Latin "112rica 70 120 ,.,..,.,..,., 150 200 ,.,..,.,.,., 240 360 '"·.,..._., 460 680 600 10. 2 -5. 88 

TO'tJ.J.: I 230 390 ,.,...,..,., I .:.30 f.20 ,.,.,.,..,., 895 1460 *"-':-.': 1555 2470 2770 12.4 5.9 

\.ORU> 'IUI'AL: 1220 1810 *'""''' 2490 3280 m·-·· 3385 4940 m':-.': 7095 10030 12069 9. 0 9. 7 

~~~ ~:t('t.~ Countries 18.85 21.55 ,.,...,.., 17.27 lb.90 ,.,...,..._., 26.44 29.55 ,.,.,.,..,., ?l.92124.63 22.95 I "'":'* ''"''* 

SOURCE: - A"ll'lex.to Second Wcrld-wide Study on the Petrochemical Industry: Process of Restructuring ID/WG.336/3/Add.l dated 20th May,1981. 

- The Develo;:r.:ient of Pe~rochemical '!:'ldustries ir. the Developing Countries, Pap~r presented by l.NIOO Secretariat at Joint 1.NIOO/ 
OPEC!OPEC Th':\"D r.r:orinar on Petroc.'1i;r.icals Vienna 7-9 March, 1983. 

,.,..,.,..~ Dl:n>tes data not available. 
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Table A.3 World petrochemicals consumption, end products, synthetic rubber, selected years, 
(thousand metric tons) 

------

C 0 U N T R I E S 

I:p'ELOFED CDU\'I'RIIS 

S Y N T ~ f. T I C RUBBER 

s.B.R. I roLYBUTADIENE I To TA L 

I I 1979 I 1Q81 1975 I 1979 I 198: 1975 I l~ 1981 1975 

lN<..~t; lN SYNilil:.-Y-IC RUBBER GJN
SUMFTION PERcmI' PER A.~:. 

1975-79 I 197~-81 

- Japan 350 440 >'r-.'nr 100 UO ' >'n'n': 450 560 851 5. 6 23,0 
- West Europe 850 870 >n'nr 210 240 ,.,.. ..... ., 1060 1110 1734 l. 2 I 25. O 

- !'Orth A"llerica 950 1450 *** 300 430 >h'nT 1250 1880 2232 10. 7 9. 0 
- 1..SSR ane East Europe 1250 1610 >'n'rl< 150 200 >hn'r 1400 1810 2450 3. 1 16. 0 

- Ocher Indust~ialU.ed C.O\Xltries 60 80 •hn~ 10 20 •'<*'': 70 100 155 9. 3 24. 8 

DEVEJ..G?IN; CDU\TRIES 

- Africa 

'IOIAL: 

- Mi.ciCle East - l'Ort:h Africa 

- Mi.OC:e East - 'West Asia 

- Asia 

- China 
- Latin Ame.."'i.ca 

TOrAL: 

w::>RLD TOrAL: 

Share of Develop~ O:>l.s\tries 
in world Total ~ ) 

3460 

10 
10 
20 

180 
30 

200 

450 

4450 

30 
20 
30 

290 
90 

310 
770 

lh':--.': 

*""" 
mnr 

l'h'n': 

>'nW: 

1'n'nr 

'in'r>'r 

*1h'r 

770 1010 '"*"" 4230 5460 7422 6. 6 16. 6 

\':-.':-.': 

>'n'n'r 

,,~i.:-:: 

40 

'°'** 
50 
90 

10 
10 
10 
50 

,.,. ... 
70 

>'r*>'r 

-.":".~': 

... ~'n~ 

......... ~ 

...i:-.':';1: 

>'r>'nT 

150 I •'r>'n'r 

10 
10 
20 

220 
30 

250 
540 

40 

30 
40 

340 

90 
380 
920 

>'n'n'r 

60 

450 
......... ., 

495 
1005 

42.0 
32.0 
19.0 
11.5 

32.0 
11.0 
14.4 

-.·~:r-;': 

7.14 

15.0 
..... :~:. 

14.8 
4.5 

t------+-----~1-----+-----1-----+-----+-----+----1-----+----------+----------1 

3910 I 5220 **>': 860 I 1160 I 1'r>W: 4770 I 6380 I 8427 7.4 15.0 

11.51 I 14.75 *·':\': 10.47 I 12.SJ *** 11.32 I 14.42 I 11.93 1T>'rlt ",'r-,h'r ,__ _________________ ..._ ___ .__ __ __,,__ __ _,,_ ___ ...__~ ~--_ ...... ___ ....... ___ ....... ___ ....... ________ ....... ________ __. 

SOtR:E:- Annex.to Secmd World-wide Study on the Petrochani.cal InC:.ustry:Process of Resturct:uri.ng ID/WG.336/3/Add.l dateci 20th May,1981. 
- The Developll!nt of Petrochan:ical Incilstries in thP De\•elopine C.Omtries, Paper presented by UNI.ID Secretariat at Joint l.NlOO/ 

OPEX;/OPEC RN> Seminar ai Petrochemicals Vienna 7-9 Marc.~. 1983. 
,~-.c Denotes data not available. 

\C 
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Table A.4 Characteristics of the petrochemical induscry i.n the developing 
ESCAP region 

Value Number Hean size 
added of of 

Countries Year (thous .. nd usn employees establishment 

Afghanistan 
Indus trial chemicals 1980 3,830 3,830 
Other chemicals 1980 402 80 
Petroleum refineries 1980 
Hise. petr. & coal products 
Plastic ~roducts 1980 771 25 

Bangladesh 
Industriel chemicals 1979 44 ,673 5,300 279 
Other l.hemicals 1979 55, 166 23. 750 67 
Petroleum refineries 1979 1,609 450 450 
Misc. petr. & coal product" 1979 
Plastic products 1979 386 640 23 

Area of Hong Kong 
Industrial chemicals 1979 34,476 l,500 12 
Other chemicals 1979 62,298 5,40U 12 
Petro~eum refineries 
Misc. petr. & coal products 
Plastic products 1979 416 ,532 87,900 19 

India 
---rndustrial chemicals 1978 736, 109 165,000 106 

Other chemicals 19i8 849. 799 202,000 79 
Petroleum refineries 1978 138 ,967 10 ,uoo 303 
Misc. petr. & c~al produ.::..s 1978 103 ,065 30,000 102 
Plastic products 1978 736, 109 165,UOO 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 7b 

Iran 
--i"Odustrial chemicals 1979 34 ,340 2,240 172 

Other chemicals 1979 186 ,883 13 ,970 155 
Petroleum refineries 1979 577 ,251 18 ,400 l ,314 
~isc. petr. & coal pro-iuc ts 1979 1,135 360 120 
Plastic products 1979 112 ,669 11,710 94 

Re~ublic of Korea 
Industrial chemicals 1979 809,666 40,600 'j 7 
Other chemicals 1979 913 ,999 49,40U 84 
Petroleum refineries 1979 334,279 3,600 82 
Misc. petr. & coal products 1979 188 ,419 12 ,300 42 
Plastic products 1979 435 ,306 52,JOO 53 
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Table A.4 Characteristics of the petrochemical indnstry in the developing 
ESCAP region (cont'd) 

Countries 

Malaysia, West 
Indu~trial chemica:s 
Other chemicals 
Petroleum refineries 
Misc. petr. & coal products 
Plastic products 

Pakistan 
Industrial chemicals 
Other chemicals 
Petroleum refineries 
Misc. petr. & coal products 
Plastic products 

Phillipines 
Industrial chemicals 
Other chemicals 
Petroleum refine~ies 
Misc. petr. & coal products 
Plastic products 

Singap.:>~ 
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 ct-.emica ls 
Petroleum refineries 
Misc. petr. & co31 products 
Plastic products 

Year 

1978 
llJ 78 
1978 
19 78 
1978 

b76 
1.976 
l.91b 
1.976 
1.976 

1977 
1977 
1976 
L976 
1.977 

1980 
1980 
1980 
1980 
1980 

1979 
19 79 
1979 
19 79 
1979 

1975 
1~75 

1975 
1975 
1975 

Value 
added 

(thousand US$) 

57 ,476 
73 ,034 
75 ,b2 7 

8b4 
41,487 

54,343 
55,556 

171,344 
30] 

2,222 

49 ,413 
148, 778 
171,344 

4,834 
31,052 

50,935 
142,056 
686 ,916 
68b,916 
81,308 

2 ,377 
16 ,058 
18 ,884 

193 
3 ,661 

119,237 
126 ,593 
332. 193 

1,415 
23 ,462 

Number 
of 

employees 

3,700 
8,600 

sou 
100 

11,500 

11,400 
40,596 

1,000 
125 

l, iSO 

9 ,4GO 
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 
j ,821 

Mean size 
of 

establishment 

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 

Source~ "Asiln industry in figures", statistical profile of key sP.ctors 
in selected E5CAP countries, UNIDO/IS.390, 15 June 1983. 



Table A.S Petrochemicals, existing production capacities (basic product) in lhe developing ESCAP region 
(thousand metric tonu) 

Eth1lene I Pro21leno Butadieno 
Country 1977 1979 HBO 1977 1979 1980 1977 1979 1980 1977 

---
India 180 240 240 100 120 120 36 50 so 316 

Iran 12 30 30 . . . lS 15 ... . . . . .. 12 

Republic of ~orea 100 150 505 60 8\) 268 20 25 25 180 

Tot.al 292 420 77'5 160 215 403 56 75 75 508 

X1lene Benzene Methanol 
1977 1979 1980 1977 1979 1980 1977 1979 1980 1977 

India 17 40 40 69 150 150 33 33 33 119 

Republic of Korea ... so so 100 110 155 390 390 390 490 

Pd:.istan . . . 12 12 . . . s 5 ... . .. . .. . .. 

Total 17 102 102 169 265 310 423 423 423 609 

Source: - First world-wide study on the petrochemical industry 1975-2000, UNIDO/ICIS.83, 
12 Docember 1978. 

Total 
1979 

1110 

115 

255 

710 

To till 
1979 

223 

550 

17 

790 

1980 

410 

45 

798 

1,253 

1980 

223 

595 

17 

835 

Second world wide sludy on petrochemical industry· process of restructuring, IO/WC.33613, 
19 Kay 1981. 

-- The development of petrochemical lndustrics ln Lhc developing countries. Paper presented by 
UNIDO secretarial at Joint UNIDO/OPEC/OPEC FUND Seminar on Petrochemicals, Vienna, 
1 lo 9 March 1983. 

.. 
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Table A.5 Petroche•lcals. ezlstlng production capaclll~s <end products) in the developing hSCAP roglon. 
thel"llO-plastics 
<thousand .. tric tons) 

PVC Polysterene 
countrJ 1977 1979 1980 1977 1979 1980 1977 

Hong ICong . . . . . . . .. SS 68 68 . . . 
India 80 132 132 24 24 24 50 

Indonesia 12 40 40 . . . . . . . .. ... 
Iran 60 60 60 . . . . . . ... . .. 
Rep. of ICorea 50 200 300 3 so 117 50 

KalaJsia . . . 25 25 7 1 7 ... 
Pakistan 5 5 5 . . . ... . .. 5 

Philippines 29 50 50 13 ll 13 ... 
Singapore 10 10 10 . . . . . . . .. ... 
Tbailand 20 20 20 . . . 15 15 ... 

LOPE 
1979 1980 

... . .. 
112 112 

. .. . .. 

. .. . .. 
70 150 

. .. . .. 

. .. . .. 

. .. . .. 

. .. . .. 

. .. . .. 

1977 

. .. 
30 

. .. 

. .. 

. .. 

. .. 

. .. 

. .. 

. .. 

HOPI . 
1979 1980 

. .. . .. 
30 30 

. .. . .. 

. .. . .. 
70 140 

. . . . .. 

. .. . .. 

. .. . .. 

. .. . .. 

. .. . .. 

Pohpropxlene 
1977 1979 1980 

. .. . .. . .. 
30 30 

20 37 37 

. .. . .. . .. 
105 125 185 

. .. . .. . .. 

. .. . .. . .. 

. .. . .. . .. 

. .. . .. . .. 

. .. . .. . .. 

Total 
1977 J.979 1980 

68 68 68 

1811 328 328 

32 77 77 

60 60 60 

208 515 892 
.. 32 32 , 

10 5 5 

42 63 63 

10 10 10 

20 35 35 

Total 266 542 642 115 177 2U 105 182 262 30 100 170 125 19~ 252 641 1,193 1,570 

Source: - First world-vld• studJ on lhe petrocheaical industry 1975· 2000, mtIDO/ICIS.83. 12 Dece•ber 1978. 
- Second world wide study on p•trochealcal industry: process of restructuring, ID/WC.336/3, 19 Kay 1981. 
- The develoP11Qnt of petrochemical lnduclrlec ln the dcvoloplng counlrlec. Paper presented by UNIDO 

secretariat at Jolnl UNIDO/OPEC/OPEC FUND Seminar on Petrochemicals, Vienna, 7 to 9 March 1983. 
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Table A.5 Pctrocboa!cals, ezisling production capacities (end pruducto) in the doveloplng ESCAP region, 
s1nthetic fibres 
(thousand aetric tons> 

Acr;v:lic Pol1amide __ Pol1es ter Total 
CountrJ 1977 1979 1980 1977 1979 1980 1977 1979 1980 1977 197' 

Hong Jeong . . . . . . ... 6 6 6 . .. . .. . .. 6 6 
India 1 16 16 20 40 40 34 60 60 55 116 
Indonesia ... 6 6 5 8 8 39 SS 55 44 69 
Iran . . . . . . . .. 10 10 10 ... . .. 20 10 10 
Rep. of ICorea 100 130 130 80 100 100 171 215 215 351 '445 
llala1sia . . . . .. . . . . .. ... . .. 8 36 36 8 36 
Pakistan . . . ... . .. 3 3 3 . .. . .. 13 3 3 
Pbll lppines . . . . .. ... 8 15 15 26 :!O 50 34 45 
Singapor~ ... . .. . .. 8 8 8 20 20 20 28 28 
Thailand . . . ... . .. 10 10 10 77 80 80 87 90 

Total 101 151 152 149 200 200 375 496 549 625 848 

So~: - First world-wide study on the petrochemical industry 1975-2000, UNIDO/ICIS.83, 
12 Doceaber 1978. 

1980 

6 
116 

69 
30 

445 
36 
13 
65 
28 
90 

901 

- Second world wide study on petrochemical industry: procer.s of reulructuring, ID/WC.336/3, 
19 llay 1981. 

·- The develop1Denl of potr~·.: . .,emical induclrles: in the developing countries. Paper presonled by 
UNIDO cecrelariat at Joint UNIDO/OPEC/OPEC FUND Seminar on Petrochemicals, Vienna, 
1 lo 9 !larch 1983. 
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Table A.5 Petrochemicals, existing production capacities (end products) in the 1eveloplng ESCAP region, 
synthetic rubber 
(thousand .alric tons) 

Countr7 

India 

Republl' of Korea 

Total 

Source: 

S.B.R. Poly butadiene Total 
1977 1979 1980 1977 1979 1980 1977 1979 1980 

30 30 30 20 20 20 :;o 50 

50 70 100 JO 50 70 

80 100 130 ?O 20 so 100 120 

First world-wide study on the petrochemical lnduntry 1975--2000, UNIDO/ICIS.83, 
12 Deco•b•r 1978. 

50 

130 

180 

Second world wide study on petrochemical industry: process of restructuring, ID/WG.336/3, 
19 Kay 1981. 
The development of petrochemical lndustrles ln lhe developing counlrlen. Paper presented 
by UNIDO secretarial at Joint UHIDO/OPEC/OPEC FUND Se~lnar on Petrochemicals, Vienna, 
7 to 9 Karch 1983. 

...... 
0 
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Table A.6 Actual petroche•icolo production, baoic producto, in the developing ESCAP roglor., oelected yoars 
(thouoand .otric tons> 

Ethylene Propylene Butadiene Total 
CountrJ 1975 1977 1979 1980 1975 1977 1979 1980 1975 1977 1979 1980 1975 1977 1979 1980 

India •7 57 102 102 

Republic of lorea 96 87 185 373 

33 

59 

37 58 58 

56 111 208 

5 

15 

6 

13 

7 

26 

7 

57 

85 100 167 167 

170 156 322 638 

Total 143 t•• 287 •75 92 93 169 266 20 19 33 64 255 256 489 805 

l:Jlene Benzene Methanol Total 
1975 1977 1979 1980 1975 1977 1979 1980 1975 1977 1979 1980 1975 lCJ77 1979 1980 

- -------

India 15 15 30 30 56 6• 75 75 25 30 30 30 96 109 135 

Republic of lorea 51 86 99 120 36 56 65 103 59 175 317 212 146 317 481 

Pakistan . . . . .. . . . 7 ... . .. . .. 2 . .. . .. . .. . .. . .. . .. . .. 

Total 66 101 129 157 92 120 140 180 u 205 347 242 242 624 616 

Source: - First world-wide study on the petrochemical induotry 1975-2000, UNIDO/ICIS.83, 12 December 1978. 
.. Second world wide otudy on petrochem~cal industry: proceoo of restructuring, ID/WC.336/3, 19 May 

1981 and Ann•~. ID/WC.336/3/Add.1, 20 llay 1981. 
-- The doveloP119nt of pelroche•ical inductries in tho developing countrioo. Paper presented by UN.:DO 

secretariat al Joint UNIDO/OPEC/OPEC FUND Seminar on Potrochemicalo, Vionna, 7 to 9 Karch 1983 . 
. World Petrocheaical SRI Inlernalional. 

Narkol otudy of petrocheaicals, EllAR Petrolech Servicoo Limited (1980), iarachi, Pakistan. 

135 

1\35 

9 

579 

...... 
0 
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Table A.6 Actual petrocb .. lcal1 production (end products>, thor110-pla1tlca, ln tho developing BSCAP region, aelected yeara 
Ctbou1aad .. trlc ton•> 

PVC f I LQH ff 
CoUtl'J 1915 1917 1979 1910 1915 1971 1979 1910 197S 1977 1979 1910 197S 1971 1979 1910 197S 

IODI ICOD& . . . . . . . .. . .. ... 40 so ()0 . .. . .. . .. . .. . .. . .. . .. . .. . .. 
Iadla u 57 Si 100 9 15 14 11 51 47 100 91 . . . ... 20 n 102 

IadoaHla • 10 25 2S ... . .. . .. . .. . . . . .. . .. . .. . .. . .. . .. . .. I 

Iru lS lS 20 20 ... . .. . .. . .. . .. . . . . .. . .. 10 lS 20 20 25 
aepubllc of ICorea 61 124 225 237 13 33 31 41 64 64 112 201 60 108 100 146 205 

•&l•Jll• . . . ... 10 15 3 4 5 5 . .. . .. . . . . .. . .. . .. . .. . .. 3 
Pakhtu 2 3 " 4 ... . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. 2 

PblllpplaH • 12 20 2S 1 8 10 11 . . . . .. . .. . .. . .. . . . . .. . .. 15 

Sla&&JIOH ... • • • . .. . .. . .. . .. . . . . .. . . . . .. . .. . .. . .. . .. . .. 
Tlaallud 10 15 lS lS ... . .. a 10 . .. . .. . .. . .. . .. . .. . .. . .. 10 

Total 153 244 386. 449 32 100 125 144 115 11\ 212 299 10 123 140 191 370 

Source: - Plr1t world-.wld• 1tudJ on tb• petrocbealcal lnduatrJ 1975-2000, UNIDO/ICIS.83, 12 Dec••b•r 1978. 

I2~!l 
1977 1979 1910 

40 so 60 

119 193 234 

10 25 2S 

30 40 •O 

329 475 631 

4 15 20 
3 4 4 

20 30 36 
8 a a 

15 23 25 

578 863 2,09:; 

- Second world wide 1tudJ on petrocbealcal lndu1tr1: proceaa of reatructuring, ID/WC.336/3, 19 Kay 1981 and Annex, 
IDIWC.336/3/Add.l, 20 B&J 1911. 

.. Tia• dewelo..-.nt of petrocb .. lcal induatriea ln the developing countriea. Paper pr11ented bJ UNIDO aecretariat at Joint 
UllIDO/OPIC/OPIC l'UllD &a11inar on Petroch .. lcal1, Vienna, 7 to 9 Marcb 1983. .. World Petrocb .. lcal Sil Intornatlonal • 

.. •artet 1tudJ of petrocb .. lcal1, DIAi Petrotoch Services Llalted (1980), ICarachl, Paki1tan • 

I 

.... 
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Table A.6 Actual petrocbealcala production (end products). srnthetlc fibres. in the developin& ISCAP re1ion. selected years 
<tbouaaad .. trlc ton•> 

65'£1115' lS!l! .. i!I! lS!lH!t!I: I2tll 
CoUtl'J 1975 1917 1979 1910 1975 1917 1979 1980 1975 1917 1979 1980 1975 1977 1979 1980 

IIHlla . . . ... 10 12 13 15 20 30 16 26 40 50 29 41 70 92 

Indoaeala . . . ... 4 4 2 3 5 5 20 30 45 45 22 33 54 54 

Iru . . . . .. . . . . .. 5 6 I I . . . ... . .. . .. 5 6 I I 
- - - -

.. public of Korea 60 90 115 120 59 70 90 90 112 151 110 200 Ul 311 315 uo 
llalqda . . . . . . .. . . .. . .. ... . .. . .. . .. 5 30 30 . .. 5 30 30 

Path tu . . . . .. . . . . .. 2 2 2 2 ... . .. . .. I 2 2 2 10 

PblllpplnH . . . . .. ... . .. 4 6 9 10 13 20 25 35 17 ; ~ 34 4'5 

s1n1apore . . . . . . ... . .. . .. 6 7 7 10 15 11 11 10 21 25 25 

ftall&IHI . . . ... . .. . .. 6 I 9 9 32 65 70 70 38 73 79 79 

Total 60 90 129 136 91 116 150 161 203 319 401 456 354 525 617 753 

Source: - Plrat vorld--vid• atudJ on the potrochealcal industry 1975··2000. UNIDO/ICIS.13. 12 Deceabor 1971. 
- Second vorld wide atudr on petrocb••ical industry: proce11 of reatructurin,. ID/WC.33613, 19 Kay 1911 and 

Anno•. IDIWC.33613/Add.l, 20 KaJ 1911. 
- ft• d•velopmont of petroch .. lcal induatrlea in the developing countries. Paper presented bJ UNIDO 

secretariat at Joint UNIDO/OPEC/OPBC PUND Sealnar on Potrochealcala, Vienna. 7 to 9 Karch 1913. 
- World Petroch .. ical SII Internati~nal. 
- Karket atudr of petrocheaicalu, lllAI Petrotech serviceu Li•lted (1910), Karachi, Pakistan. 

I-' 
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Table A.6 Actual petrochemicals productlon (end products), synthotlc rubboc. in the devoloplng ESCAP region, 
selected years (thousan~ metric tons> 

S.B.R. P.B.R. Total 

Country 197~ 1977 1979 1980 1975 1977 1979 1980 1975 1977 1979 1980 

India 23 27 28 28 10 15 15 17 33 ~2 ..,3 ~5 

Republic of Koroa 24 44 62 70 20 24 .... 62 90 

Total 47 71 90 98 10 15 15 37 57 86 105 135 

Source: -· First world-wide study on the petrochemical industry 1975-2000. UNIDO/IClS.83. 
12 Dece•ber 1978. 

.. 

Second world wide study on petrochemical industry: process of restructuring. ID/WG.33613. 19 
Bay 1981 and Annex. ID/WG.336/3/Add.l. 20 Kay 1981. 

- Tbe development of petrochemical industries in the developing countries. Paper prese"ted by 
UNIDO oecretariat at Joint UNIDO/OPEC/OPEC FUND Seminar on Petrochemical~, Vienna, 
7 to 9 Barch 1983. 

·- World Petrochemical SRI International. 
- Market study of petrochemicals, ll!AR P~~rotech Services Limited (1980), Karachi, Pakistan . 

• 

...... 
0 
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Table A. 7 Petroche•lcal consumption <end··products) 1 plast.lcs 1 in the developing ESCAP region 1 196)··1980 
(thousand .. tric tons> 

Increaao ln conawnption 

-· ~oer cedt/ann111112 
Countrles 1965 1970 1975 1980!1 1965-1975 1975··1980 

Bangladesh ... . .. . .. 14 

Area of Hong long 75 150 165 193 8.2 3.2 

India 55 110 150 ?.52 10.6 10.9 

Indonesia 11 65 145 295 29.5 15.2 

Iran 50 100 200 141 15.0 .. 5,9 

Republic of iorea 25 100 284 577 27.8 15.2 

llalayaia ... . . . . .. 108 

Pait.1st• 6 20 60 SS 26.0 ·l. 7 

Pb il i ppiaos 37 100 125 93 13.0 -5.l 

Singapore 10 25 60 75 19.8 4.6 

Sri Lanita ... . .. . .. 8 

Thailand 20 95 90 98 16.2 1.6 

Total 289 765 1,279 l, !:'09 16.l 8.J 

!/ 1980 flgur:u: pertain lo lhermo·-plasll cs (PE, PVC, p:; and PP). 

Source: · First world·-wide study on lhe petrochomic~l industry 1975 2000 1 UNIDO/ICI:.83, 
12 December 1978. 
Second world wide ctudy on pelrochemical inductry: procosc of restructuring. ID/WC.3~6/3 1 
19 llaJ 1981 and Annex, ID/WC.336/3/Add.l, 20 May 1981. 

- The development of petrochemical industries in the developing countries. Paper preoented 
by UNIDO secretariat at Joint UNIDO/OPEC/OPEC FUND Seminar on Petrochemicals, Vienna, 
7 to 9 March 1983. 

- World Petrochemical SRI International. 
- Market study of petroche•icals, EJIAR Petrotech Servicea Limited (1980), Karachi, Pakistan. 

i-' 
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Table A.7 Potroche•icala consU11ption (end-products), synthetic fibres, in the developing ESCAP rogion, 1965·-1980 
(thousand 110trlc tons> 

Countries 1965 1970 

Baagladoab 

1975 1980 

Iner•••• in conauaptlon 
~~ent/annWI> 

1965 .. 1975 1975-1980 

Area of Hong long 

India 

2 

9 

12 

22 

~5 

26 

2 

25 

81 

90 

57 

21.11 

11.0 28.0 

Indoaeala 12 96 ··1.3 

Iran 27 55 0.7 

Republic of ioroa 

BalaJSla 

2 

10 68 90 

10 

320 

40 

73 

54 

39.5 

24.8 28.9 

32.0 

Pakl•tan 

PbillpplnH 

Singapore 

Tballand 

Total 

7 

30 

7 

67 

6 22 

20 46 

37 42 

24 48 

228 460 

7 

89 

1145 

20.8 

3.5 

21.2 

21.2 

27.0 

3.3 

·-16. 7 

13.0 

12.9 

Source: - Flrst vorld-·wlde study on the petrochemical industry 1975·-2CJOO, UNIDO/ICIS.83, 
12 Dec .. ber 1978. 

• 

- See~nd world wide studJ on petroche•ical industry; process of restructuring, ID/WC.336/3, 
19 KaJ 1981 and Ann~z, ID/WC.336/3/Add.l, 20 8ay 1981. 

- The development of petrochemical industries ~n the developing countries. Paper presented 
bJ UNIDO secretariat al Joint UNIDO/OPEC/OP!C FUND Seminar on Petroche•icals, Vienna, · 
1 to 9 Karch 1983. 
World Potroche•ical SRI International. 
Market studJ of pelrochoaicals, !lfAR Petrotech Services LimJted (198C), ~arachl, Pakistan • 

...... 
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Table A.7 Petroeb .. ical1 conauaption (end-products), synthetic rubber, in the developing l~CAP region, 1965-1980 
ttbouaand 110trlc ton•> 

Increate in conuu.ptlon 
lnr cent/ar. 1ual 

couatrles 1965 l'l70 1975 1980 1965··1975 1975·-1980 

augladeab . . . . .. ... 0.20 

Area of Hong long " 10 26 13 20.8 -10.0 

India -· ... . .. 4t8 

lDdOnHia 23 35 JS 15 4.3 ~-11.4 

Iru 3 8 )0 16 J2.5 -·13.6 

Ropubllc of lorea 10 35 60 127 19.8 16.2 

llalarala . . . . .. . .. 6 . .. . .. 
Pat.ls tu ... . .. 3 5 . .. 1~.8 

Pblllpplaea 12 14 21 13 5.8 ···7.6 

Singapore . . . ... . .. 3 

Tballand . . . . . . ... 9 

rot al 52 102 201 225.20 14.3 2.3 

Source: - First vorld·-wide studJ on the petrochemical lnduwtry 1975-2000, UNIDO/ICIS.83, 
12 Dec .. ber 1978. 

- Second world wide studJ Oh pntroche•ical industry: process of restructuring, ID/WC.336/3, 
19 llaJ 1981 and Annez, ID/WC.336/3/Add.l, 20 Kay 1981. 

-· Tb• develoJ199nt of petrochemical Industries In tho doveloping countries. Paper presented 
by UJIIDO 1ecretarlat at Joint UNIDO/OPEC/OPEC FUND Seminar on Petrocho•icals, Vlenn•, 
7 to 9 Barch 1983. 

-- World Petrochealcal SRI International. 
Karltet study of pet~ocheaicals, EllAR Petrotech Services Lialled (1980), Karachi, Pakistan. 

..... ..... ..... 
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Table A.8 Plastics products, average import/ local market pd.ces 
(in US$ per metric ton) 

L.D.P.E. H.D.P.E. PVC (resin) 
Local Local r.ocal 

Import market Import market Import market 
Year prices prices prices prices prices prices 

1977 550- l,27C 600 1,380 500 1,210 
600 

1978 600- 1,710- 750- 1,760- 490 1,430 
900 2,260 900 2,350 

1979 l, 150- 2,320 1,150 2,42C 800 1,930 
1,200 

1980 930 2,540 1,050 2,590 800- 2,040 
600 

1981 750- 2,460 980- 2,530 500 2,090 
800 1,000 

1982 750 2,590 940 2,760 475 2,090 

1983 830- 2, 116 800- 2, 116 650- 1,852 
850 910 700 

1984 
1st quarter 805- 1,940 8ll>- 1,979 590- 1,633 

870 880 630 
2nd quarter f ')5- 1,912 780- 1,961- 600- 1,615 

900 900 2,000 b25 
3rd quarter 700- 1,691 750- 1,883 550 1,837 

750 800 
4th quarter 600- 1,649 680- 1,874 530- 1,499 

650 730 560 

P.P. 
Local 

I111port market 
prices prices 

610 1,320 

600- 1,710 
700 

900 2,090 
1,000 

800- 2,420 
900 

900 2,590 

950 2,870 

870- 2, 116 
900 

830- 1,960 
870 
830- 2 ,oo l 
850 
800 i ,883 

720- 1,877 
780 

Source~ Market study of pet!ochemicals, ENAR Petrotech Services Ltd., 
Karachi, Pakistan. 

• 
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Table A.9 ~eveloping ESCAP region, growth rates used for the development of demand projections, 1980-1990 
thermo-plastics 
\per cent per annum) 

COUNTRIES P.V.C. H.D.P.E. L .D.P.E. P.P p .s. 
1981)-85 1985-90 1980-85 1985-90 1980-85 1985-90 1980-85 1985-90 1980-85 1985-90 

Afghanistan *** *** *** *** *** *** i'rldr *** *** *'~~ 

Bangla Desh 8.0 8.0 15.0 10.0 5.0 5.0 *** *** *** *** 
Burma ~ *.no. *>'rlt *** ***l *** *** **'~ *** *** -"" 
Hong Kong 10.0 10.0 8.0 8.0 5.0 5.0 8.0 I'.;. 0 12.0 10.0 

10.0 12.0 10.0 7.0 10.0 8.0 12.0 9.0 12.0 
I 

10.0 India 

Ir.donesia 10.0 8.0 10.0 8.0 8.0 8.0 l:?. 0 10.0 12.C 10.0 
--

1:-an 7.0 12.0 10.0 15.0 10.0 15.C 8.C 10.0 10.0 El. 0 

Republi= of Kore3 8.0 6.0 11. (' c.o 12.(1 9.0 9.C 9,C 10.C 8.c -
~.alaysia 10.0 8.0 10.0 8.0 8.0 8.0 12.0 lC'.O lZ.O 10.0 

Ma pal *** *** *** *** *** *** *** ***· *** *** ·-
- Pak.::.s-tar. - - - - - - - - H.-0 - s.c 12.C 15.0 11.0 10.0 10.0 15.0 10.C 8.0 

P'hil li-pines 10.0 8.0 !o.o {I. 0 8.o 8.0 12.0 10.0 12.0 10.0 

~lr.gapore 10.0 s.o 10.0 a.o 8.0 8.0 12.0 10:0 12.0 10.0 

Srilanka 8.0 8.0 15.0 lC.O 5,C 5.0 ihb'r -;._ ... ;. .. .,· .. : "''** ·:, .. :.··/.-

Thailand 10.0 13. 0 l('.0 8.0 a.a 8.u 12.0 10.0 12.0 10.0 

*** D~notes data not available 

I-' 
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Table A.9 Developing ESCAP region, growth rates used for the development of demand projections 1980-1990 
synthetic fibres and synthetic rubber 
(per cent per annum) 

SYNTHETIC FIBRES SYN'niETIC RUBBER 

COUNTRIES ACRYLIC POLYMIDE POLYESTER . S.B.R. P.B.R. 
1980-85 1985-90 1960-85 1965-90 1980-85 1985-90 1980-35 1985-90 1980-85 1985-90~ 

Afghanistan *** *** *** *** *** *** . *** *** *** *** 
Bangla Desh *** *** 5.0 s.o 8.0 6.0 3.0 2.0 *** *** 
Burma. *** tir.r *** *** *** *** *** *** *** *"* -
Rong Kong s.o .!t.O 6.0 4.0 7.0 6.0 6.0 4.0 5.0 4.0 

India ~.o 7.0 10.0 8.0 13.0 10.0 5.0 4.0 l+. 0 3.0 

Indonesia 5.0 4.0 6.0 4.0 7.0 6.0 6.0 4.0 5.0 4.0 

Iran 6.0 l 5.0 4.0 3.0 ., • 0 I 6.0 5.0 l+. 0 3.0 2.0 

Republic of Korea s.o 4.0 7.0 5.0 6.0 5.0 7.0 5.0 5.0 4.0 

Malayaia 5.0 4.0 6.0 4.0 7.0 6.0 6.0 4.0 5.0 4.0 

Nepal *** *** *** *** ***' *** *** *** *** *** -· Pans tan 6.0 5.0 3.0 2.0 10.0 8.0 5.0 4.0 3.0 2.0 

Phillipines s.o 4.0 6.0 4.0 7.0 6.0 6.0 4.0 5.0 l; .0 

Singapore 5.0 4.0 6.0 4.0 7.0 6.0 6.0 4.0 5.0 4.0 

Srilanka *** *** *** *** *** *** *** *** 'frlrlf *** 
Thailand s.o 4.0 6.0 4.0 7.0 6.0 6.0 l+. 0 5.0 4.0 

---
*** Denotes data not available. 
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Table A.10 

COUNTRY 

._.ia Dllh 

llq ICq 

lndla 

lndamsl• 

Irm 

.Xona 

HalaJai& 
_ Pakiaun 

Developing ESCAP regi0n, projected petrochemicals demand, end products, 
_tbenno-plastics, selected years 
(thousand metric tons) 

r v r; HDPE I LDPE ·pp p s 
19~ 1987 1990 1985 1987 1990 19C5 1967 1990 1985 1987 1990 19C5 1987 

ll.76 13.72 17.29 0.61 0.74 0.98 8.38 7.04 8.L'\ WW *** I *** I *** *** 
48.31 58.45 77.80 24.98 29.14 36.71 63.82· 70.36 Bl.45 23.50 26.40 31.44 140.99 170.60 

132.06 16.5.66 232.74 101.461116.16 142.30 119.1711.'\9.00 175.'.l.0 35.25 41.88 54.24 22.92 27. 73 

148.17 1?2.82 217.71 103.07 120.23 151.46 113.13 131.95 166.22 88.12 106.62 141.91 21.5.5 25.60 

98.17 123.14 173.01 30.60 l.JJ.47 61.55 45.01 59.651 90.72 17.64 21.34 28.1.JJ 19.68 22.95 

263.01 295.52 351. 971119. 64 139.55 175. 75 239.68 284.76 368.78 227.72 270.55 350. 73 69.25 80.77 

35.43 41.32 42.06 33.83 39.64 49.71 44.07 51.41 64. 76 42.30 51.18 68.12 19.40 23.47 

32.02 37.:'!5 47.06 ~.29 6.99 10 64 33.70 40.78 54.29 16.10 21.30 32.41 l..83 5.64 

1990 

*** 
227.07 

36.91 

34.08 

28.91 

101. 75 

31.24 

7.11 

l'hill.ipiMS 40.27 46.97 59.17 16.10 18.78 23.65 29.40 34.:?9 43.19 44.05 53.31 70.95 22.92 27.73 36.91 

~ 25.77 30.06 37.86 12.89 15.03 18.93 20.57 24.00 30.23 44.05 53,31 70.95 21.55 25.60134.08 
Sri.lm;& 7.34 8.56 10.78 *** *** '*** 3.87 4.22 4.88 - *** *** *** *** *** . 
lhai.l.lnd. 29.00 33."SJ 42.62 32.21 33.57 47.34 44.07 51.41 64.76 26.44 31.99 42.58 26.44 31 99 42 • .58 

- - mmi.~ 87l.3l ~27.liO- 1320.o:· ~.68 564.12 719.o:; 762.92 898.87 1152.53 565.17 677.88 891.37 369.53 442.08 580.64 

- Dm:>tes data not a"'lil.able. 

TOTAL 
1985 1987 

18.75 21.50 

30!.60 354.95 

410.86 490.43 

414.04 .5.57.22 

211.19 267 . .5.5 

919.30 1071.15 

175.03 206.84 

91.94 ll2.J6 

152. 74 181.08 

124.83 148.00 

11.17 12.78 

158.16 186.79 

!3049.61 3610.l.5 

1990 

26.42 

454.47 

641.29 

711.38 

382 • .59 

1348.66 

265.89 

151.51 

233.87 

192.05 

1.5.66 

239.88 

4663.67 

DD.l:'J.s! IN CCI&!' 
mr1~ '7JNtUt 
1985-87 1987-9< 

7.1 7.l 

8 • .5 8.6 

9.J 9.3 

8.4 8.5 

12.2 12.2 

8.0 8.0 

8.7 S.7 

10.4 10.6 

8.9 8.9 

8.9 9.1 

I 1.0 7.0 

8.7 8.7 

8.8 8.9 

...... 

...... 
Vl 



Table A. 10 Developing ESCAP region, projected petrochemicals demand, end products, 
synthetic fibres, selected years 
(thousand metric tons) 

ACRYLIC POLY Al!l f\E POLYESTER T 0 TA L 
COUNTRY 198!) 11981 I 1990 1985 1 1987 1 1990 1985 I 1987 I 199 1985 I 1987 I l9SO 

Afghanistan *** *** *** "'** **"' *** 'IM'ir ~ *** *** *** *** 
Bangla Desh *** *** *** 1.15 1.19 1.25 1.47 l.65 1.97 2.62 2.84 3.22 

Burma *** *** '*** '*** *** *** *** **"' 'iridt *** *"* *** 
Hong Kong 2:56 2. 71 3.U 17.41 18.83 21.17 14.03 15.76 l~.77 34.00 37.36 43.06 

India 14.69 16.82 l&.92 16.10 18.78 23.65 101.34 122.62 163.21 132.13 158.22 ~O!.. 78 

Indonesia 19.15 20.72 23.31 20.07 21. 70 24.41 84.16 94.56 112.61 123.38 136.98 16'),33 

Iran 9.37 10.33 :;. .64 18.~4 19.35 21.15 49.08 55.14 65.68 76.69 84.82 103.47 

Rep. of' Korea 105.93 ll~.58 128.89 112.20 123.70 143.20 210.10 231.64 268.23 428.23 4(.CI 9;, 51.0.24 

Malaysia 2.32 .!.42 2.57 4.01 4.34 4.88 49.08 55.14 65.68 55,Ll 61.~0 73.13 
Pakist.-.n 13.38 14.75 17.07 9.27 9.65 10.24 88.58 103.32 130.16 lll.23 

... 
:27.. 72 157.37 

PhillipinH 7.67 8.3C 9.34 24.08 26.04 29.29 42.07 47.27 59.48 73.82 .si. 61 98.ll 
Singapore 1.15 1.1~ l.25 1.34 l.45 l. 63 7.01 7.88 9.38 9.50 ; 10.52 12.26 

l ' Thailand 11.49 12.43 13.99 13. 38 14 .48 16.29 98.17 110.30 130.30 123.04 . 137 .21. 160.58 .. 
TOTAL: I 167.71 204.31 235.10 237.25 259.51 29~.16 745.09 El45.2.8 1025.39 1170.05 1309.10 1557. 65 I 

*** Denotes data nit llVail.lble • 

.. 

• ~· -- __ ,_..,'"l(llj 
.. '· PZP. At?-llM. 

1985-87 .. 1987-90. 

'#1t'll *** 
4.1 4.8 

*** 
.. 

*** 
4.8 4.8 

9.4 9.4 

5.4 5.4 

5.2 5.8 

.4. 7 4.7 

5.7 !..7 

. 7.2 7.2 

.5.2 6.3 

5.2 5.2 

... :5;6· ... .. .. .. 5,4 .. 

.... :5.8 .... . . . . . :5.9 .. 

...... .... 
°' 



Table A.10 Developing ESCAP region, projected petrochemicals demand, end products 
synthetic rubber, selected years 
(thous~nd metric tons) 

S.B.R. P.B.R. T 0 T A L 
COUNTRY 1985 I 1987 I 1990 1985 I 1987 I 1990 1985 1 1987 11990 

Afghanistan *** *** *** *** \Wt* *** *** *** *** 
Dangla Desh O.l5 0.27 0.30 *** '°'** *** 0.25 0.27 0.30 

Burma *** *** *** *** *** *** *""* *** *** 
Hong Kong 14 •. 72 15.92 17.91 2 . .56 2. 77 3.12 17.28 18.69 21.03 

India 44.68 48.33 54.36 15. 81 16. 77 18.32 60.49 65.10 72.68 

Indonesia 17.41 18.83 21.17 2.56 2. 77 3.12 19 .97 21.60 24.29 

lran 17.87 19.32 21.73 2.32 2.42 2.57 20.19 21. 74 24 .30 

Rep. cf Korea 148.57 163.80 189.62 24.26 26.24 29.52 172.83 190.04 219.14 

Malaysia 6.70 7.25 8.15 l.28 l.38 1.56 7 .98 8.63 9. 71 

Nepal *** *** *** *** *** *""' *** *"* *** 
Pakistan 5.10 5.51 6.20 l.15 l.19 l.25 6.25 6.70 ?.45 

Phillipines 14. 72 15.92 17.91 2.56 2. 77 3.12 17.28 18.69 21.03 

Siqapore 2.68 2.90 3.2'; l.28 l.38 l.56 3.96 4. 28 4.83 

- Thailand 10. 71 ll.59 13.03 1.28 1.38 1. 56 ll.99 12.97 14.59 
TOTAL: 283.41 309.64 353.65 55.06 59.07 65.70 338.47 368. 71 419.35 

*** Denotes data not available. 

.~ ~IN CC?\.."1M'!ll 
'7. /AlN.t! I 

1987-90 1965-87 

*** *** 
4.0 3.6 

*** *** 
4.0 4.0 

3.8 3.8 

4.0 4.0 

3.8 3.8 

4.9 4.9 

4.0 4.0 

*** Wk* 

3.6 3.6 

4.0 4.0 

4.0 4.l 

4.0 4.0 
4.4 4.4 

'' ..... ..... 
~ 



1'ule A.ll Oe1Nlo•l .. .ac:AP r•al .. •roJ•ct .. petroc• .. 1cals d ... ad/supplJ, ••d-product1, t••l'llO•l•1tlc1 1• 19to 
Ct\CHA1..a .. trlc to••> 

PYC HPl'I LDH ,, ,. 
Svpl•I/ Surplu1/ lurphl/ .... ;i .. , .... ,1 .. 1 

COutry ••HlJ o.aa4 Cdeflclta> supplJ .,..... (tletlclta> SupplJ .,..... (tletlclt.1) SupplJ DeMM Ctleflelt1) •• .,1, DlmH <'•flclh) 

., ...... , .. 

.... 1 ..... ... l7.2t (11.19> . .. O.tl (0.tl) . .. 1.n Cl.U) ..... 
Jloq Koq ... 11.10 ( 11.10) .. . 36.11 (36, 71) ... 11.•s (11.U) . .. 31.U c:u ... ., M.00 211.07 (167,07) .... .... 
IHI• Hl.30 231.14 (64.44) 27.00 iu.::o UU.30) Ji.O.IO 17S.10 (14.30) 27.00 54.14 cn.H> U.M 36.tl CU.31> °' 1 ...... 1. 13S.OO 217.11 CH.11> 5•.oo lSl.46 (97.46) 161.00 lH.H c•.H> 33.30 141.tl (lOl,\l) ... 34.01 C34.01) 
lru 135.00 173.01 (31.0l> 54.00 61.SS (1.55) 90.00 to.11 (0.11) •S.00 H.•o 16.M ... 21.tl (21.tl) 
hp.of Korea 210.00 3'1.tJ <ll.91) lH.00 17S. 7t (0.Jt) 211.00 361.71 (10. 71) 114.SO no,31 c 165 .11) ll0.00 101.15 71.H 
.. laJ•l• H.SO 52.06 (2t.S6) ... 49.11 (49.71> ... 64.1' C64.1') . .. 61.U (61.lU 6.00 31.14 us.1•> 
llefd 
hltletu 4.00 41.06 U3.06) ... 10.64 uo.••> ... S4.29 CS•.H> . .. 31.41 (31.41) . .. 7.11 (J,11) 
.. Ullpl_. u.oo 59.17 CU.17) . .. 23.6S U3.65) ... O.lt ("3,lt) . .. 10.tS C70.H> 11.70 36.tl cn.:m 
11 .. ...,.. ... 31.H (31.H> 72.00 11.tl 53.07 lOl.00 30.23 11.11 to.00 70.95 it.OS . .. 3•.0I (34.0I) 
sr1 LaUa ... 10.11 U0.11> ... . .. .. . ... 4.11 (·4.11) 
ftallaH 45.00 42.62 2.31 ... U.34 (0.30 66.60 6•.16 1.14 . .. "2. 51 CU.SI) 20.10 U.51 CU.II> 

Total 124.IO 1,310.01 (495.21) 333.00 119.06 (316.06> IU.•O l,U2.53 (331.13) 379.10 191.37 CSU.51) 300.00 510.64 CH0.64) 

• ----· 



Table A.11 Developing ESCAP region projected petroche•icals d•••nd/supplJ, end-products, 11nthetic tibre1 in 1990 
Ctbou1and .. tric tons> 

Acr1Uc fibres Polyamide fibre Pol1oster fibre 

surplus/ Surplus/ Surplus/ 
CountrJ SupplJ Delland (deficits) Supply Delftand (deficits) supplr Deaand (deficits> 

Uglaanhtan . . . . .. ... . .. . . . . .. 
langlade•b ... . .. . .. . .. 1.25 (1. 25) . .. 1.97 Cl. 97) 

- -~• of Bong long ... 3.12 (3.12) . .. 21.17 (21.17) . .. 11. 77 (ll. 77) 
IacUa 14.40 11.92 (4.52) 36.00 23.65 12.35) 134.10 163.21 (29.11) 
Iadoaella 5 .40 23.31 (17. 91) 7.20 24.41 Cl7.21) 100.00 112.61 (12.61) 
Iran 11.00 16.64 l.36 14.40 21.15 (6.75) 11.00 65.61 ( 47. 61) 
a.public of Korea 117 .oo 121.19 ( 11.89) 162.00 143.20 18.80) 225.00 268.15 (0.15) 
llal•J•l• ... 2.57 (2.57) . .. 4.88 (4.11) 32.40 65.68 (33. '" 
Pakhtan ... 17.07 (17.07) 3.00 10.24 (7' 24) 36.00 130.16 (94.16) 
Plallllplne1 ... 9.34 (9.34) 13.50 29.29 (15. 79) 45.00 59.48 (14. •1> 
Singapore ' . ' 1.25 (1. 25) 7 .oo 1.63 5.37 . '. 9.31 (9.31) 
ftalland ... 13.99 (13. 99) . .. 16.29 (16.29) 72.00 130.30 (51.30) 

rotal 154.80 235.10 (80.30) 242.50 297.16 (54.66) 662.50 14~.21 (121' 71) 

source: For 1upplr f lgures onlr 
- Baaed on Second World-wide Study on tho Potrocho•lcal Industrr: Procous of Re1lructurlng, 

ID/WG.336/3, 19 Kay 1911. 
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Table A.11 Developing ISCAP region projected petrocheaicala deaand/aupply, end-products, 
cyntbetlc rubber ln 1990 

(thousand 9etric tona) 

s.a.1. Poly but.adiene 

Surplus/ Surplus/ 
CountrJ Supply De11and (deficits) Supply De11and (deficits) 

Banglade1b ... 0.30 (0.30) 
Area of Hong Kong . . . 17.91 (17 .91) ... 3.12 (3.12) 
India 27.00 54.36 (27 .36) 18.00 18.32 (0.32) 
Indonesia . . . 21.17 (21.17) ... 3.12 (3.12) 
Iran 36.00 21.73 14.27 ... 2.57 (2.57) 
Republic of Korea 90.00 189.62 (99.62) 45.00 29.52 15.41 
•alaJlia . . . 8.15 (8.15) ... 1.56 (1.56) 
Pale.ls tan . . . 6.20 (6.20) ... 1.25 (1. 25) 
Pbllllpines . . . 17.91 (17.91) ... 3.12 (3.12) 
Singapo,re . . . 3.27 ( 3. 27) ... 1.56 (1.56) 
Tballand . . . 13.03 (13.03) ... 1. 56 (l. 56) 

Total 153.00 353.65 (200.65) 63.00 65.70 (2.70) 

-
Source: For supply figures onlJ 

- Based on Se~ond World-·wide Study on the Petrochemical Industry: Proceaa of 
Rostructuring, ID/WG.336/3, 19 May 1981. 

• .. 
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For the guidance of our publications prograume in crder to assist in our 
publication activities, we would appreciate your completing the questionnaire 
below and returning it to UNIDO, Division for Industrial Studies, D-2119, 
P.O. Box 300, A-1400 Vienna, Austria 

Q 0 E S T I 0 N N A I R E 

The petrochemical industry in the develo~ing ESCAP region: 
past review and future prospects 

(please check appropriate box) 
yes no 

(l) Were the data contained in the study useful? I I I I 
(2) Was the analysis sound? 17 I I 
(3) Was the information pro,·ided new? 17 I I 
l4) Did you agree vith the conclusion? I I I I 
(5) Did you find the recoaaendations sound? 17 17 
(6) Were the format and style easy to read? 17 I I 
(7) Do you wish to be put on our documents 

mailing list? 17 I I 

If yes, please specify 
subjects of interest 

(8) Do you wish to receive the latest list 
of documents prepared by the Division 
for Industrial Studies? 

17 

(9) Any other comments? 

Name: 
Cin capitalai ................................. 
Institution~ 
(pleas~ give full address) ................................. 
Date: ................................. 

17 




