
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




1.0 t'..' 11111
2 8 

12- - 1~11 2 ·5 

-- 1;.. 111~: 2 2.2 
1:... 

~· 1.1> ,_ 
,_ 

I~ 
111::

20
_ I.I 

,_ 
,_ 
,_ 
,_' 

- 111111.a 

111111.
25 

illll:l.4 
111111.

6 

MICROCOPY RESOLUTION TEST CHARl 
NATIONAi FllJflf•\IJ ()f ·,1AND/\fffl', 

•;fANOARO fff.ffRFNr:F MAfffllAI 1n1n.1 

!AN'll ,1nrt I',() TF'if l.HAHf Nq /J 



110911-. - - .. 
l'NITED NATI!:>NS 
INDUSTRIAL DEVELOPMENT ORGANUATION 

. v. 84-88726 

\..'ORI.D DEMA~D FOF PETROCHEMICAL PRODUCTS 

At\D TH[ ARAB PETROCHEMICAL INDUSTRY 

Sectoral Working Paper Series 

No. 20 

Sectoral Studies Branch 
Div~sion for Industrial Studies 

Distr. 
LlM!U.iJ 

UNIDO/IS. 480 
24 July 1984 

ENGLISH 

' 



SECTORAL WORKING PAPERS 

In the course of the work on major sectoral studies carried 
out by the UNlDO Division for Industrial Studies, several working 
pacers are produced by the secretariat and ty outside experts. 
Selected papers that are believed to be of inLerest to a wider 
autiience are presented in the Sectoral Working Papers series. 
1n~se papers are more exploratory and tentative than the sectoral 
studies. They are therefore subject to revision and ~0ditication 
b~fore being incorporated into the sectoral studies. 

This documer.t has teen reproduced without formal eoiting. 

The designati'.1ns employed and the presenlation ot material 1n th1s 
document do r.ot imply the expression of any cpinion whatsoeuPr on the part ot 
the Secretari~t of the United Nations concern.ng the legal status of an) 
country, t~rritory, city or area Jf itci authorities, or concerning ~te 
delimit~tion of its frontiers or bovnda~ies. 

This document was prepared by Econo111etric Researc!: Limiteo, Burlington, 
0~1tario, Canada. 1he designations err.ployed, the presentation ot material and 
the views expressed in this docti:Tient arc those of the consultants a11d do not 
necessarily retlect the views ot'th~ UNIDO secretariat. 



) 
Preface 

'nlis study was especially prepared by th~ Sectoral Studies Branch, 

Division for Industrial Studies, to be used as background material for 

the Sixth Industrial Development ConferencP. for the Arab states. In view 

of the major changes in world e~onomic perfcrmance and the development of 

nominal oil prices since the last forecast for demand and supply of 

petrochemical products made by UNIDO in 1981, it has been felt necessary 

to produce this forecast independently, for world-wiae application and 

with special emphasis on tlae Arab countries which could be ~sed to the 

benefit frum it for their development programmes in the sector of 

petrochemicals. 

1be forecast in this study makes use of the UNITAD Medel (UNIDO

UNC1At world economic model). 1be regional demands for 24 petrochemical 

products relate to the UNITAD model in the sense that endogenous 

variables of the UNITAD model are the exogenous variables uf the 

petrochemical model contained in this study. 

1bis study has been prepared by Econometric Research Limited, 

Burlington, Ontario, Canada as consultants to UNIDO. 
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EXPLANATORY NO~ES 

References to dol!ars ($) are to United States dollars, ~nless otherwise 

sts.ted. 

A comma ~.) is used to distinguish thousands and millions. 

A full stop (.) is ttsed to indicate decimals. 

~se of· a hyphen between dates (e.g., 1960-1965) indicates the full period 
invGlved, including Lhe beginning and end years. 

Metric tons have been used throughout. 

The following forms have been used in tables: 

TI!ree dots ( ••• ) indicate that data is net available or is not 
separately reported. 

A dash (-) indicat~s that the amount is nil or negligible. 

A blank indicates that the ite~ is not applicable. 
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l. INTRODUCTION 

l. l Moving down-stream 

Were oil and gas resources everlasting and renewable, the citizens of the 

A!"ab oil-producing states would be entitled to a perpetual rent accr~ing from 

these resources, and economic diversification w~uld not be a critical 

consideration. However, oil and gas supplies are finite and non-renewable. 

At recent rates of utilization, oil in the Arab region will run out in the 

lifetime of the present generation (in Algeria, Bahrain, Oman and Qatar), in a 

few cases in that of its children (Iraq and UAE) or grandch~ldren (Kuwait, 

Libya and Saudi Arabia). Before 1973, exploration, production and utilization 

cf Arab oil were determined by parties outside the region. 1be price of oil 

was low and the pattern of ownership was such that little capital was 

generated to affect industrial restructuring and further process~ng of the 

region's hydrocarbon r£sources. 

1be accumulation of large financial surpluses in the early 1970s, how

ever, pr~ceded any deliberate plan for their domestic absorption or investment 

abroad. 1here was no historical experience on which to base predictions of 

future growth in domestic absorption, and therefore no reason to question the 

economic rationality of a surplus of the magnitude realized. However, Arab 

oil producers are no longer oblivious to the risk of accumulating fixed

income-yielding assets in an inflationary and uncertain ~orld. 1bey are, 

therefore, no longer satisfied with a role as residual suppliers of the world 

oil requirements. 1bey are actually moving down-stream to creat~ an advanced 

and integrated industrial base and to expand their sphere of control over the 

transportation, refi~ing liquefaction, processing and marketing of their 

hydrocarbon resources and derivatives. Although building an industrial 

establishment based on oil and gas resources does not strictly diversify Arab 

oil producers' economies. the increase in value added derived from the 

dwindling supplies of these resources, and the industrial experience gained 

from capitaliziug on comparative advantage will have Leneficial implications 

and will convey definite advantages to all other activitieP and sectors. It 

must be realized that despite dramatic increases in the national incomes of 

the Arab oil producing countries as oil prices increased, the non-oil s~ctors 
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of these economie;> 1emained relatively undeveloped. Standards of living in 

these countries have certainly risen, but ess~ntially and primarily through a 

form of capital consumption, namely the Jepletion cf oil and gas reserves. 

1.2 Why petroche~icals? 

Petroleum and g3s have traditionally been used primarily for energy and 

this situation is no~ likely to change in the n~ar or ~edium term. Therefor~, 

it is t~ be expected that hydrocarbon resource prices will reflect primarily 

energy market developments. Petrochemical manufacture, which absorbs abot•t 

5 per cent of the world's oil supplies, is nonetheless a very import6nt source 

of demar..d for hydrocarbo.1 resources for many reasons. These inc luc!e: 

(a) Financial considerations 

Whereas oil was selling for a little less than 10 cents a pound, petro

chemicals and products derived from petrochemicals were selling f~r 24 to 66 

cents or more a pound in 1981.!/ Furthermore, the high sale value of 

petrochemicals, exceeding $150 billion in 1980, is indicative, albeit 

indirectly, of a luc~ative industry with a significant rate of return on 

investm~nt.!/ In the Arab context, it represents a decisively productive 

use of the current financial surplu~es. 

(b) Production sequences 

Hove~ents along the production chains to capture economies of scale and 

to benefit from technical linkages are importan~ industrial considerations for 

countries concerned with deepening processing activities in their economies. 

!/ The exchange ratio of ethylene to oil in 1970 was as high as 5.3 to 
6.8; by 1978, this ratio had fallen to 2.8 to 3.7. For HDPE t~is exchange 
ratio was as high as 21.8 to 27 .8 in 1970 and about 5.8 to 6.9 in 1978. See 
ID/WG.336/3 and Add.I, Second World-wide Study on the Petrochemical Industry: 
Process of Restructuring, Vienna, 19 Hay, 1981, p. 87. 

2/ Rates of return on investments in petrochemical production in the 
Arabian Gulf region &re estimated LO be about 28 per cent evaluated in 1979 
prices. See GOIC, Petrochemical Industries in the Arabian Gulf Countries, 
Doha: November, 1980, p. 13. 
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1he petrochemical industry is typicnl of industries with clearly demarcated 

production chains and processes. Although it is difficult to devise a simple 

system of classification to include all petrochemicals, it is customary to use 

three broad categories to identify these products, namely, basic, intermediate 

and final products. 

111~ main petrochemical basic products are the olefins (ethylene, 

propylene, butadiene), aromatics (benzene, toulene, x:•lenes) and methanol. 

Two primary pro~esscs are used in their production: steam cracking of naphtha 

for the olefins and catalytic refoill'ing for the aromatics. A third process -

steam reforming - is also used to synthesize ammonia and methanol. 1bese 

products form the building blocks from which final petrochemical products are 

made. 1he dominant production chains from basic to final include ethylene and 

propylene as the main inp~ts in the making of plastics, aromatics in the 

making of synthetic fibres, butaci ~ne and benzene in tre production of rubber, 

and methanol (converted into formaldehyde) in the manufacture of adhesives. 

1be increased processing activity in the petrochemical industry ~aises 

automatic ... Uy the value-added component derived from hydrocarbon resources. 

1he larger the use of domestic resources in processing activity, the higher 

are the returns of these factors and therefore the higher the domestic value 

added contribution of this activity. 

(c) Diversification considerations 

Petrochemical manufacture is based on hydrocarbon resources and as such, 

it is difficult tu see that it contributes to a diversified econcu.ic b~se. 

1he geographic pattern of markets for petrochemical products is, ho·.rever, 

substantially different from those of oil and gas. The markets f'Jr Arab oil 

and gas are highly concentrated in CECD countries. Alternativelj, this is not 

likely to be the case for petrochemical products. Tilus, an incre1se in the 

share of petrochemical products in Arab exports carries with it tht. 

possibility of a reduction in the product as well as the market conc~ntration 

ratios of their exports. Such diversification is important in reduciL~ 

vulnerability to Western demanG fluctuations and to variations in product 

cycles. 
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(d) Co~parative advant~ge and learning by doing 

lbe world petrochemical industry i~ characteristically ~igratory, 

technological, capital-intensive, resource-intensive, energy-intensive, 

scale-sensitive and dominated by Trans-National Corporations (TNCs). 

Petrochemical production is scattered over roughly one t~ousand 

facilities throughout the world. lbe United States, We.;tern Europe .a.nd Japan 

produce ~ver 66 per cent of world petrochemical products; some y~ars ~&o this 

figure was s•1bstantially higher. In che future it is expected to bl~come 

cubstantially lower. lbe shift in regional output shares is a direct result 

of the nature of the product cycles that characterize petrochemi:al demands 

and of the substantial change in the relative prices of the inputs used to 

produce petrochemicals. On both of these counts --phase of the product cycle 

and the change of relative price of inputs-- the Arabs are in a privileged 

position to prJduce petrochemicals. 

lbe ~roduct cycle theory of product demand is based on the premise that 

as a produc~ matures, consumption increases rapidly after the initial 

introductory period and then slows down during product maturity; concurrently 

the number of producers increases rapidly and then also slows; also, the price 

declines, rapidly at fi=st, but finally tends to level off in the mature 

stage. lbese price declines a1e due partly to the combination of decreased 

costs as a result of both economies of scale and operating experience, and to 

increased competition. It is to be noted that whereas consumption proceeds 

smoothly, capacity can only be augmented in large steps. Durint the early 

stages of the product life cycle, one country is the only producer --the USA-

and hence fills both local and fordgr. demand. While such exports often a1·e 

attributed either to a technological-gap or managerial-gap, in many cases they 

are simply explained by the time lag in comnencing production in the importing 

country due primarily to a limited domestic mark~t and/or to the inability of 

the importing country to capitalize on its domestic opportunities. 

In 1963, the US exports of styrene to Germany were n~gligible, but during 

1964 and 1965 averaged $10 million yearly. After this time they dropped back 

to a negligi~le quantity as new capacity came onstream in Germany. Tite whole 

history of the world petrochemical injustry is rife with examples of 
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production migrating from one region to another primarily in response to 

development of domestic production capabilities or to changes in cost 

structures. 1be recent change in the importance of feedstock prices relative 

to capital costs of petrochemical production suggests that migration of this 

industry towards the Arab region, which embodies over 60 percent of world oil 

reserves and about 25 percent of world gas reserves, is e natural and logical 

outcome of the workings of economic laws of production and location. 

Oil- and gas-based petrochemicals accounted for about 50-70 per cent of 

total world petrochemical production in industri6lly developed economies in 

the 1970s. In 1972, 92 per cent of all organic chemicals in the European OECD 

countries, 95 per cent in the US and 96 per cent in Japan were produced from 

oil and gas.l/ 1bis heavy dependence on oil and gas was basically in 

response to significant declines in the real prices of these inputs until 1970. 

With the upward adjustment of oil prices in 1973, the decline of the 

1960s in chemical prices was arrested and reversed. In 1974, the prices of 

internationally traded basic petrochemicals were three to four times higher 

than their 1970-72 levels, and by 1979-80, new peaks were realized. 'lbe major 

result of this dramatic rise in feedstock prices was the rise in the pro

portion of raw material costs in total production costs of petrochemicals. In 

lhe late 1970s, feedstock prices as a percenta&e of total production costs, 

accounted for 60-80 per cent in fertilizer production, 50-75 per cent in 

plastics, and more than 50 per cent in synthetic fibres.!./ Raw material 

requirements are highest in the initial stages of manufacturing-- the 

production of intermediate products and monomers requires from two to 

four tons of hydrocarbon raw material for every ton of production. In the 

final production phase, monomer consumption is no more than 1-1.5 tone per ton 

of plastic.1/ 

Alternatively, the ~xpansion of large-scale production and the higher 

optimal capacities of individual production facilities have resulted in a 

substantial lowering of current and capital expenditcres per unit of 

production, in addition to lowering unit operating and management costs. 

3/ L'Industrie Chimique, OECD, 1972, p. 27. 
4/ UNIDO, op. cit., p. 88. 
°'i.I Ibid, p. 89. 
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For instance, in the 1960s, the increase in the capacity of ethylene plants 

from 50,000 to 450,000 tons a year had the effect of reducing average capital 
6/ 

costs from $220 to $90 per ton.- Similarly, the increase in the size of an 

ammonia producing plant from 36,000 to 180,000 tons a year lowered unit 
1/ capital costs by more than 35 per cent.- Examples like this abound. 

The combination of a rise in feedstock prices and a decline in unit 

capital costs r~ised the efficiency of locating petrochemical plants near 

hydrocarbon resources. In addition to these factors, the energy-intensive 

nature of cracking and reforming, the ~ow-population density of most of the 

A~ab oil-producing states, and the lopsided nature of their economies Lmply 

for these countries substantial comparative advantage in producing petro

chemicals. Table l presents comparative cost conditions in the production of 

petrochemicals. 

A number of pitfalls r.emain and require careful attention. Recall that, 

as a general principle, as a product matures, competition grows keener and the 

quality of the product becomes more standardized so that the ability to sell 

it becomes very sensitive to price. Under these circumstances, one wo~ld 

expect that any country with intrinsically lower production costs would beceme 

a major exporter. This has hap~ened in electronics; some south and 

south-east Asian countries, with lower labour costs, have become major 

exporters to developed nations. There is a decisive advantage to countries 

with lower raw material costs in the export ~f matu~e petrochE'1Dical products. 

It is also true that world trade is largest in these coa111odititie1; and thus 

the possibility of buiiding a large, economically efficient state plant is 

high. This latter r.on~ideration is critical to prospective investor 

countries; it is important to determine that the higher average fixed r~~·s 

associated with capital do not wipe out the competitive advant3ge d• 

average variable costs associate~ with lower raw material costs. 

Equally important to the investment decis1.on is the consideration of 

products that are leaet vuiner&ble to technological obsolescence. Western 

nations, witnessing the erosion of their competitive edge in petrochemical~ as 

raw material costs have risen and as capital custs have been declining, are 

6/ Ibid, p. 78. 
l! Ibid, p. 78. 
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Location Factor 

Production Cost (t/kg) 

* Raw Materials 

* Utilities 

* Other Direct Costs 

* Overheads and Taxes 

* Depreciation 

\ Energy & Feedstock 

Table 1.1 Gulf Region: Comparative advantage in petrochemical product~ 

(Production cost analysis) 1980 

Methanol Ethylene AJllllOnia 

{320,000 Ml'A from Natural Gas) (450,000 Ml'A from Ethane) {430,000 Ml'A from Natural Ga.s) 
USA GULF USA GULP USA GULF 

$ 4.00 $ 0.25 $ 4.00 $ o. 25 $ 4.00 $ 0.25 

1.00 l.25 l. 00 l.50 l. 00 1. 25 

8.52 0.67 22.20 l.59 7.60 0.58 

7 .16 l.14 9.98 1.91 5.50 l.63 

0.55 0.98 2.97 4.36 0.93 1. 27 

0.62 0.76 2.62 3.29 0.84 1. 06 

1.68 2.09 7.04 10.24 2.03 2.53 

18.53 5.64 38.64 20. 73 16.90 7.07 

74\ 16\ 64\ 8\ 74\ 11\ 

SOURCE: N. Dabdab and 8. Mohyuddin, Oil-Based and Non-Oil Based Industrial Development in the Arab Gulf Regio1~ 
(Doha: GOIC, 1982), p. 11. 

-l 

) 
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~xpected tc capitalize on technical change and technological advances to 

offset the effects of higher raw material costs.!/ This suggests that Arab 

producers should begin with mature standardized coanodities but must also plan 

and implement massive research progranmes. Te8Pling with multi-nation&ls may 

not be sufficient as TNCs are not gen~rally known to sell newly developed 

technologies. They do sell established technologies and these need to be 

purchased and improved upon. 

Marketing considerations are also important and need to be examined 

carefully. Local markets could be developed, particularly as chains and 

sequences of producti~n are exploited. Regional demands need to be identified 

and plans made to take advantage of geographical and cultural proximities at 

the earlier stages of production. Marketing partnerships with TNCs need to be 

C{'IDplemented with regional partnerships and with a detailed South-South 

co-operative effort. 'lbere are already several examples of Arab co-operation 

in this field and instance~ in which Arab producers have invested in 

complemenlary downstream operat~ons in other Third World countries. These 

activities may have to be expanded and enriched to present a credible 

k . 9/ mar eting strategy.-

The emphasis on large size of Arab petrochemical plants stems in part 

from the need to capture economies of scale, thereby reducing the capital 

component of cost. It is equally important to emphasize the need to present a 

credible strategy and persuade competitors of the seriousness of Arab 

producers to occupy a substantial world niche in downstream industries, 

coa111ensurate with their share in world oil production. The larger the 

coa111itted volume of capital, the more cr~dible is the prospect of Arab 

8/ For example, Dow Chemical has recently announced the development of a 
new ethylene production process, referred to as partial combustion cracking 
(PCC), in which ethylene can be produced directly from crude oil, in one step, 
or by using other feedstock& such as residual oil, gasoil or naphtha. See 
Chemical Engineering Progress, Vol. 79, No. 2, February 1983, pp. 78-81. 

9/ There are today a number of joint-venture projects in which Arab 
countries are teaming with other Third World governments to produce petro
chemicals. Kuwait owns 40 per cent of the Turkish Mediterranean Petrochemical 
Company. 'lbe Kuwaiti Fund is financing sn urea and a111111onia complex in Sri 
Lanka. Saudi Arahia has a joint petrochemical venture with Pakistan and 
another is contemplated in India. 
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competitiveness, not only on account of the efficiency of these activities, 

but also because of the belief that the Arabs are likely to be willing to 

absorb substantial operating losses before allowing their huge fixed 

investment to go down the drain. 

Thus credibility grows with size and size depends upon close Arab 

co-operation. Arab petrochemical credibility of new petrochemical producers 

will be erodeJ if each Arab oil-producing country mounts a small-scale plant 

producing the same range of products that its Arab neighbours are producing. 

There is a definite and serious need for Arab co-ordinatioP of investment 

which allocates specialization on a regional basis. Arab joint ventures are 

critically needed to avoid duplication. The experience in aluminum, in which 

Saudi Arabia opted to purchase equity in Bahrain's ALBA instead of 

constructing its own smelter, needs to be duplicated in the petrochemical 

arena. 

Co-operation among Arab petrochemical producers may take a number of 

forms. Joint ventures are only one such fona of co-operation. Equally 

important are joint marketing strategies, joint bargaining with 

multi-nationals and the joint development of technology. Sub-geographical 

groupings, e.g. the Arab Gulf Countries Group, North-African Group, etc. may 

be formed as initial mechanisms of co-ordination, but the eventual 

articulation of a larger Arab co-operative strategy remains critically needed 

to meet international challenges in a tightly controlled world market for 

p~tro- chemical products. 

Arab oil-producing countries embarking on building massive petrochemical 

complexes are also major importers from developed nations. This is an 

important pressing factor which may induce the developed countries to open 

their market to petrochemicals produced in the Arab countries. Th~ i~ter

dependent nature of trade relationships is a fact that the Arab petro

chemical producers may use to advantage. 
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2. THE ARAB l>ETROCHEMICAL INDUSTRY: A HISTORICAL \;.:.:.l.:PECTIVE 

Although the Arab ;;etrochemical industry is l'!v'- exclusively tit:d ::o the 

geographical locati:.ns of Arab oil and gas, it is ~·"~ :Jvily concentrate<> in 

these countries. This is rational, given the stro":?"; technical affinity of 

this ir.dustry to its raw materials and the huge capital outlays required for 

its efficient production which are only affordablE~ in the region by 
· 1 . . 10/ 

01 -exporting countr1es.~ 

Oil was first exploited in the Arab region in die early 1930s, on a small 

scale at first, and then on 3 maa;sive scale in the i940s and 1950s. However, 

the A~ab petrochemical industry is of recent vintage. The Arab world will be 

divided into two geographical areas to highlight the development of Arab 

petrochemicals -- Arab North Africa and the Arab Middle East area. 

2.1 The petrochemical industry in the Arab Middle East area 

Petrochemical production in the Arab Middle East dates back to the 

mid-1960s with the establishment of an ammonia plant at Shaaba in Kuwait in 

1966. The early 1970s saw the erection of a number of basic fertilizer 

plants. Syria established an ammonia producing facility at Homs in 1970. 

Saudi Arabia started production of urea at Da11111an in the same year. Iraq 

comnenced production of urea and ammonium sulfate in 1971, while Qatar began 

production of aDD11onia from its first plant at Umm Said in 1973. From 1975 

onwards, the area witnessed a major proliferation of fertilizer producing 

plants (see Table 2.1). 

Petrochemical products other than fertilizers were not produced in this 

region until 1975, and then only on a limited basis in terms of both 

production scale and output variety. The delay in starting this industry i~ 

.!QI Petrochemical plants are capital-intensive and the minimum efficient 
scale is often very large. For example, it takes an investment of $1,700 to 
produce one ton per year of ethylene, $1,100 to produce one ton per year of 
propylene and $600 to produce one ton per year of butadiene at 1979 prices. 
The minimum efficient scale of ethylene production is now 450,000 tons per 
year, 300,000 tons per year for propylene, and 100,000 tons per year for 
polypropylene. 
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Existing and planned capacities 

(unit: l,000 metric tons/year) 

EXISTING 31.12.81 PROJECTS lJIDER CONSrnucTION 

Capacity Site, Start-up Capacity Site, Start-up 

ALl>ERIA 660.0 Ar:z:ev, 71 / 79 
3l0.0 Annaba, 81 

BAHRAIN 

o.naun 
EGYPT 60.0 Hellvan, 70 

60.0 Suez:, 73 
400.0 .\buqir, 81 
520.0 (2) Tallrha, 75/80 
145.0 Aswan, 61 

IRAQ 325.0 (2) Basrah 71/77 
660.0 Khor al :tubair, 80 

JORDAN 

KUWAIT 660.0 (2) Shuaib1, 66/71 

LEBANON 

LIBYA 3~.o Marsa el Bre1a, 78 

MAURITANIA 

Kl ROCCO 
OMAN 

QATAR 590.0 (2) Um Said, 73/79 

SAUDI UABIA 110.0 0-.10 
SOW.LIA 

SUDAN 

SYRIA so.a Haas, 70 

TUHSIA 

U A E 

YE!£H, A.R. 

YEMEN, P.D.R. 

TOTAL 4,970.0 

~: European Chnical N•s - 1911 - 1982 
Ch .. ical A1• - 1911 
Ch .. ical En1ineertn1 - 1981 - 1982 
Arab Oil ' Gu Directory - 1982 
OPEC Annual Report - 1981 

no.o 

3l0.0 

330.0 

50.0 
660.0 

330.0 

330.0 
890.0 

90.0 

20.0 

330.0 

58.0 

330.0 

330.0 

330.0 

4,918.0 

Middle East Econoaic Di1est - 1911 - 1982 

Annaba, S3 

Sitra, SS 

Safa1a, 86 

Al Qaia, 82 
lhor al :tubair, 

Shuaiba, 84 

Marsa el Bre1a, 
(2) Sirte, 8!. 

Tiuhdit, es 
Sahar, as 

Al Jubail, 84 

Khartoum, 83/84 

Hoas, 82 

Gabes, 84 

Ruwais, 84 

Annual Report of Saudi Allbian Monetary A1ency - 1911 
Chi•i• Actualites - 1982 
In1i1ht of possible urtetinl strau1i•1 for petroch•icals and 

fertillz:ers (S~) 1980 
Oil and Ga. Journal - 1912 

( ) nUllMr of plants b> site 

? 

82 

----.., 
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oil and high percentage of foreign ownership \n the oil industry. Together, 

these two factors resulted in low revenues for the producing goverments, a 

f£ature which impaired th~ir ability to engage in heavy investments in the 

petrochemical industry. 

Iraq and Qatar were the first two coun~ries in this region to venture 

into the production of basic petrochemicals, particularly basic produces such 

ss ethylene. 11te first complex was built at Umm Said with the help of C.D.F. 

Chimie Fran~aise to produce 280 thousand tons per year of ethylene and 

140 thousand tons of LDPE. 11le Iraqi complex was ccmpleted in 1976 at Khor 

Al-Zu~air to produce 130 thousand tons per year of ethylene. The Iraqi 

complex is also capable of producing LDPE, HDPE, PVC and caustic soea in 

varying small amounts (see tables 2.2 and 2.3). 

Saudi Arabia is entering the petrochemical field in a substantial way, 

with several major complexes at Al-Jubail and Yanb~. Saudi Arabia Basic 

Industries Corporation (SABIC) was established in 1976 to formulate and 

implement a major thrust into downstream processing of the kingdom's 

hydrocarbon resources. As is clear from the data in tables 2.2 and 2.3, SABIC 

envisages the production of about 2 million tons per year of ethylene, one 

million tons per year of LDPE, and 1.3 million tons per year of methanol i3 

addition to small amoucts of ethylene glycol and other intermediate and final 

petrochemical products. 

Ku•ait is moving towards producing aromatics, primarily benzene, 

ortho-xylene and para-xylene. Kuvait is also considering the production of 

ethylene, styrene, ethylene glucol and formaldehyde. UAE is also studying the 

feasibility of producing ehtylene at Al-Ruwais industrial area. 

It is clear from the discussion above that the Arab Middle East area is 

on tt.e threshold of joining the world petrochemical industry. Saudi Arabia is 

emerging as the major producer in th£ region. Two characteristics dominate 

this region's petrochemical industry. First, there is a heavy emphasis on the 

production of basic products. Second, olefins dominate the product mix. 

There is a conspi~uous dearth of plans to product aromatics. 
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I 
I 

I 
CC~'TI.Y SITE STAGE OF PROJECT START-UP 

I l'thylene 
I 
I 
-'.LGERIA SKilDA Existing I 1978/80 120.0 

SUDA Under completion 1982 -
AR:EW Existing I 1976 

I 
-

IBAHRAiS SITRA Under construction 1985 -
pr Bun - - - -
!EGYPT ALEXA.,.DRIA Under study - zoo.a 
I 
!tRAQ KHOR AL :UBAIR I Exis:ing 1980 135. 0 

BAIJ I Initial start-up 1982 -
.JORDA.'\ - 1- - -

"-Ul\AIT SHUAIRA Under construction 1985/86 350.0 

,~ITRA Under .:onstruction 1985 ' -
I 

~EB . .\i\OS - - I -
I LIBYA ~RSA EL BREGA Existing l9i8 

I 
-

I MARSA EL BREGA Under construction 1984 -I 

I RAS LA.\UF Under completion I 1982 330.0 I 
I 

I 
RAS Lr\.'\UF Under construction 1984 -
RAS LA.._UF Under study - -

I 
I 

:muRIT..\S!A - - - -

/1KJROCCO ~EC'\ Existing 1980 I -
l)~R\ - - - I -
•).\HR ur+I SAID Existing 1980 I 28G.O 

~AUDI ..\RAB IA YANBU Under construction 138S I .iso.o 
AL .JUBA!L Under construction 1985 656.0 

..\ L JUBA l L Under construction 1983 -
AL .JUBAIL Under construction 1985 500.0 

AL .JUBAIL Under construction 198:i -
I 
I AL JUBA IL Under construction 1985 -
' i AL .JUBAIL Under study - -
i ~O~IAL!..\ - - - -

1 ~tm~s - - - -
:~\Rd - - - -
In~ tSL\ UNDETERMINED Under 
' 

study - x 

Iii \ E - - - -

~""' 
A. R. - - - -

DIES P .D.ll. - - - -
OT.\L EXIST!~JG CAPACITIES (l.01.198.Z) 535. 0 

HAL Pl.A.\SED CAPACITIES .z -l86. 0 

- 13 -

Table 2 .2 Ba.c;ic and inti:>nnPnfR.t.P rPt:l"O~h~mi ~!!.J p!"(ll'l' 

Existing and planned capacities (Unit: :,000 mi 

~IC PETROCllDIICAU; BASIC PETRO 

OLEFe1s AROMATICS 

Propylene Butadiene Benzene O.Xylene P. X>·lene I 
Xylene ME 

- - I - - - - i 
- - 95.0 - 50.0 107.0 

I I 
I 

- - - - - -
- - - . - - i 

I I - - - - - -
- - - - I 40.0 -
- - - - - -
- - 25.0 - - - I 

- - - - - - I 
I 
I - - 284.G 

I 
60.0 90.0 - i 

- - - I - - - I I - - - - - - I 
- - - - - - ! 
- - - - - - I 
- - - - - -

- I .is.a - - - -

l6S.O - - - - -

- - - - - -

- - - - - -
- - - - - -
5.0 - - - - -
- - - - - -
- - - - - -
- - - - - -

- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - . -
- - - - - -

- - - . - -
- - - . - -
- - . . - -
- - - . . -
5.0 0.0 0.0 o.c o.o 0.0 

16S.O .is .o .t04.0 60.C 1 80.0 107.0 2 

·;,iurce: b:onometric Research Compilatton fr<llll Various Country Sources, 
,•)atar, ~ovember, 1980) pp . .tS-51. 

SECTION 1 I 
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·.n'i intermediate pet rochemi e al products in the Arab world: 

planned capacities (Uni. "t: .: ,OUU metric "tonsiyear) I 
-~ 

.ASIC PE1'ROCBDIICALS BASIC PBTllOCBEMICALS INTERMEDIATES I 
I 

AROMATICS ALCOOOLS Ethylene Ethylene Vinyl 
I 

Formal-
I ! Ethanol Dichloride glycol Styrene chl6ride dehyde Toluene 

: Ben:ene O.Xy-lene P. Xylene I Xylene Methanol monomer 
I I I 

I i 
' - - - - - - - - - 40.0 - -

95.0 50.0 107.0 ' - - I - . - - - . 5.0 
I 

- - - - 100. 0 I - - - - - 20.0 I -
330.0 I 

! - - - - I - - I - - - -
- - - - - I - - - I - - - -

I 
-10.C i - - - - I - I 

- - 100.0 - - -
- - - - -

I 
- i - - - 65.0 - -

25.0 

I 
- - - - I - ! - - - - - - I 

- - - - I - I - -

I 
- - - -i ! 

I ~g4 .•J 60.0 \f,,_o - - I - i - 135.0 330.0 - 20.0 -I I I I - - - - 330.0 I - - - - - - -

I 
I I - - - - - - - - I - - - - I i 

I 
- - - 330.0 I - - - I - - - -I 

- - - I - 330.0 

I 
- - -

I 

- - - -
- - - t - - - - - - - -I i -
- - - - - I - - 50.0 175.0 - - -
- - - - - I - - - - 6:.>.o - -I 
- - - - - - - - - - - -
- - - - - - - - - 25.0 - -
- - - - - -

I 
- - - - - -

- - - - - - - - - - - -
I 

- - - - - - - 220.0 - - - -
! - - - - - 281. 0 454.0 - 295.0 - - -

- - - - 600.0 - - - - - -
; 

- - - - - - - - - - - -
! - - - 650 0 - - - - - - - -

- - - - - - - 300.0 - - - -
- - - - - - - - - 102.0 - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -

.. ~ 
- - - - - - - - - - -
- - - - - . - - - - -
- - - - - - - - - - -
- - - - - - - - - -

' il.il o.c 0.0 o.o 430.0 0.0 0.0 0.0 0.0 130.0 20.0 0.0 
--

rn.i. o 60.C ~80.0 107 .o 2 240.0 ZPI. C 454.0 7-5. 0 900.0 167.0 20.0 5.0 
I -

I s E c T I 0 N 2 I .... ~. -- --~-~- .. '""·'"· .. ·~ ·~-···--· ... ---~- .. ....... --~. 

~ 
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Table 2. 3 Final p~trochemical products in the J..r<•.b 

capacitie$ (Unit: l ,OOJ metric tons 

\L,;rn 

Is \J!R.\ 

l
·.r ra1. ~ 

~ 1 ;yr·: 

I 
I 

' I 

.iH') 

!.\ 

!\ 

r 

j f1lRl•A.\ 

I ~l'I\ \ [ " 

:.: i'. \.\i )\ 

'

''\"''' .. : .. ~ 

' 
' ... • I. )\I\' 
I .· \: ": 
i 
!~ 11;1·1 

I 
I 
I 

j ..;.i• t \i. 

i~t I•\\ 

I~)·:; i 

j; i:\: :-. 

I '·, 
jY1 \fl'. 

r '.\ 1' 

\.:l) 

\R.\B l ;, 

I\ 

l-1 

\.IC 

I'. ll. R. 

SITE 

Sid I'll . .\ 

..\R:Ell 

-
-

\LE:l..\'.\OR!..\ 
t.:..\FR IOL D..\l\,\R 
~!~JR ..\L :UB..\IR 

i.:l!OR .\L :UBAIR 

B..\I.Jl 

U.1Jetennined 

SHll..\18..\ 

Siil:..\ rBA 

-

RAS L\.'iUF 

R..\S L.\.'>UF 

il\S lA'>Ur 

\Bl; OJ J,\.\lr>L\SI I 

-
\i\)l JA:-11>1E [1 l .-\ 

-

ll~!M S.\ID 

u~r.1 SAID 

n:;su 

\I .rrm.\ll. 

\I . TliB.\ l L 

..\L .JIJB..\I I. 

.·IL .J!IB,\ IL 

-
-

-
-

-

~ 
I 
I ST..\GE uF PROJECT 

I 

i 

i Existing 

j Exist in)<; 

! -
I 

I -
I I Under. study 

Ex1st1ng 
Existing 

Under stud~-

Under completil'n 

Under scudy 

Existing 

Under study 

Linder completion 

Under implementation 

Under stud,-

Under completion 

-
Lxisting 

Existing 

Under con~truction 

Under C'rns t ruct i.:rn 

Under .:onstruction 

Under construction 

Under construction 

Under study 

-

-
-
-
-
-
-

r 
START-Ur I POLrETIIHE:;E j I , , 

L.Density 1 H.Densn:-:i 

' 1930.'Sl : -IS. Ll - ' 
i 19'."o -

I 
- I 

- - -

- - -
- 90. ll* -10. Ll 
iO"vl - -
l~SO ' Ocl.11 30. ,) 

I 
- - ' -
1982 i - -
- I - -

I 
!9dl ' I - -

-

I - 130. 0 

- - -

I I 
!982 

I 
- -

!9SS 50.1) 50.J 

-

I 
- -

1%: - -

- - -

l9SO - -

- - -
l!JSI 11.J. <,l -

I%.! I - 70. ~l 

19!!-l/Sj ~00.0 90.0 

1935 70. 11 110. I) 

193:5 130. () I -
1985 200.0 -
- - -
- - -
- - -

- - -

- - -

- - -

- - -
- - -

·-1-h'~'. I\ !~TI \1; ~ .. ' 1'..\C IT l ES ( I . ill . 1982) 248. 0 30.0 

IJ 1,~ \I. PLA:\~lD 

Source: 

,__ ___ 
CAPACITIES 800.0 -l90.0 

EconolllE'tric Research Compilation rrom Various Country sources, and 
AL-Wattnri., Oil !10wnotrc1un ( Kuvai t, OAPF.C, 1980). 
SABlC, The Fourth Annual P.enort ror 1400 A.H. 
COIC, Petrochemical ~- du:;tries in the Arabian Gulf (Quatar, 

November 1980), pp. 48-51. 

'!._/ Linear lov d~nsity polyethylene 

SECTION 1 I 

I 
!'LASTICS l - - -

' ! I Poly- [ Pc, lyvinyl Poly-I ~h!amine ·!c lamin° . .\ 
propylene ; chloride I I strrer.e 

' i 1 ' 
- : 35.0 ! 

' - - - I 

I 

i - - - - -
I I - ! - i - - - I 
I I - - - - -

i I - I 80.0 - - -
- I - - - ! 
- I oO. ll - - - ! 

I - - - - - I 

- - ' - - - I - - - - - I 
I 15.0 - - - -

- - - - 10.0 

- - - - -
50. J - - - -

- - - - -
- - - - -
- oo.o - - -

i -
I 

- - i - -

- 25.0 ' - - -: 
! - - - - -

I - - I - - -
- - - - - I 

I 

- - - - -
- - - - -

-- - - -
- - - - - I 

1 - 100. 0 - 95.0 -
I - - - - -

- - - - - I 
- - -

I 
- -

- - - - -
- - - - -
- - - - -
- - - - -
0.0 120.0 15.0 0.0 0.0 

so.a 240.0 0.0 95.0 10.0 
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:~_ical products in the Arab world: Existing and planned 

-~ (U~it: l,000 ~etri~ tons/yf'.>Rr) 

Rl:Sl\S SY:\'nlETIC FIBERS SY:;IBETIC RUBBfR J j 
--'-le_l_a_rn_1n_e_.._~r-o--ly--~r·l_~_lam~i-n-e~~'~A-lk-·y--d~~-P-h_e_n_o_1_·c~~~U-r_e_a~-+--P-o_l~-·e_s_t_e_r--+-P-o_l_y_am~id-e~1--A-cr_~_·l_i_c~i~s-t-yr_e_n_e~l1---P-o_l_y_-~·-i-l_b_~"_l~-~--~-e--11--~~~:~~n styrene 1 

. I butadiene butadiene , -

I I 

! i 3_5 8.5 

29.0 

20.0 

50.0 

IS.'.' 

10.0 

18.0 20.0 60. 0 30.0 40.1' 

95.0 

15.0 0.0 0.0 o.o 3.5 8.5 29.0 u.~ 0.0 0.0 0.0 0.0 0.0 

0.0 95.0 10.0 x 0.0 0.0 zo.o I 18.0 20.0 60.0 30.0 90.0 40.0 
I 

I SECTION 2 I 
... -.. ··-·•·--..--·---~-·· - .............. _,,,_, __ .......... , .... . 
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The concentration of olefins is rooted in the current experience of 

flaring associated gas: the ratio of flared gas in this region varies from an 

insignif;cant 13 percent in Bahrain in 1980 to over 72 percent in Saudi Arabia 

in the same year • .!!/ Thus, the opportunity cost of using flared gas in 

petrochemical production is almost zero. The same is not true for oil whose 

opportunity cost in petrochemical production is the going export price per 

ba_rel of crude. 

2.2 The petrochemical industry in Arab North Africa 

Egypt was the first country in Arab North Africa to undertake t~e 

production of petrochemicals. Eygpt was producing aDDOnia as far back as 1961 

at Aswan (see table 2.1), by 1970, at Hellwan and by 1973, at Suez. The heavy 

utilization of fertilizers in Egyptian land-scarce agriculture provided a 

major outlet for Egyptian fertilizer production. Today Egypt has a rated 

capacity of 1.185 million tons per year of amnonia and an additional plant 

with a rated capacity of 330 thousand tons per year is being constructed at 

Safaga; this plant will be operational by 1986. Algeria and Libya are the 

two other Arab No1th African countries with sizeable aDDDonia production. 

Algeria £tart.ad production of ammonia in 1971 at Arzew; this plant was 

expanded in 1979 from 330 to 660 thousand tons per year. In 1981, the Annaba 

complex came on stream with a rated capacity of 330 thousand tons per year, 

and by the end of 1983, another 330 thousand tons per year facility will be 

operational at Annaba. 

Libya, which had an ammonia plant at Marsa Al Brega with a rated capacity 

of 330 thousand l:ons per year in 1978, already extended this facility by 

another 330 thousand tons per year in 1983, and by 1985, two new facilities 

will be operational at Sirte with a rated capacity of 890 thousand tons per 

year. 

Tunisia and Morocco are both planning to produce ammonia by 1984-65. 

Tunisia is building a plant with a capacity of 330 thousand tons per year, 

!!/ OPEC, Annual Statistical Bulletin 1980 
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whereas Morocco is building a aaaller facility with a capa~ity to produce 

90 thousand tor.s per year (see table 2.1). 

In terms of ba~ic petroche•ical products, Arab North Africa is not much 

different from the Arab Middle East area. Both regions are late entrants into 

this fiel~ and both produce or plan to produce primarily mature products and 

on a limit€d scale. 

Already Algeria has the capacity to produce ethylene (120 thousand tons 

per year) and vinyl chloride monomer (40 thousand tons per year) at Skikda. 

Since 1976 it has also had a methanol producing facility at Arzew with a rated 

capacity of 100 thousand tons per year. Under construction is an aromatic 

producing facility that just came on stream with a rated capacity to produce 

95 thousand tons per year of benzene, 50 thousand tons per year P.xylene and 

107 tons per year O.xylene (see table 2.2). 

Libya which has been p~oducing about 330 thousand tons per year of 

methanol is moving fa~t and in a decisive manner into the production of 

ethylene, styrene, ethylene glycol and vinyl chloride monomer. However, 

neither Libya nor Algeria is contemplating the production of any significant 

amounts of final petrochemical products (see table 2.3). 

2.3 Arab petrochemical capacity, 1987 

Although Arab production of petrochemicals is currently limited, plants 

now under construction are expected to be operational by the mid-l980s. As is 

clear from tables 2.1, 2.2 and 2.3, there is a definite expectation of an 

increased production flow of petrochemicals from the Arab region in the next 

few years. 

By 1987. the total Arab amonia production capacity is expected to exceed 

9.8 mi 11 ion tons per year. In the same year, Arab capacity will be almost 

2.3 million tons per year of methanol, over 2.4 million tons of ethylene, 

900 thot:sand tons of styrene, 705 thousand tons of ethylene glycol, 

454 thousand tons of ethylene dichloride, 406 thousand tons of benzene and a 

host of small amounts of other basic and intermediate petrochemicals. The 
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lacgetii ~omponencs oi final petrochemicals to be produced in the Arab area in 

1987 include 800 thousand tons per year of LDPE, 490 thousand tons of HDPE, 

240 thousand tons of PVC and 95 thousand tons of pr.lystyrene. 

These capacities are large when compared to current or past production 

rates of these products, but they represent a small fraction of the 

corresponding world production and are certainly within the bounds of even 

Arab domestic demand for most of these products, as we shall see in the 

following sections. 
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3. WORLD DEMAND FOR PETROClU::MICAL PRODUCTS 1975-2000 

3.1 Introduction 

There exists at present such a number of forecasts of future demand for 

petrochemical products and supply thereof that some justification is required 

before a new forecast can be made. 

First, there have been some major changes in world economic performance 

that were not foreseen in the late 1970s and even in the early 1980s. The 

pace of world economic activity has slackened and the real price of oil has 

fallen. These are important variables in the determination of the future 

profiles of petrochemical demand and supply functions. 

Second, few if any of the previous forecasts generated future values of 

the exogenous variables within the context of a large world model. The need 

for internationally consistent forecasts calls for such a construction. 

Third, most of the previous forecasting exercises have either neglected 

production function relationships among products (we postulate a derived 

demand structure for most intermediate and basic products) and/or did not 

estimate demands for final products that correspond to consumer demand 

functions; that is, few if any of the previous forecasting exercises included 

o~"D prices or prices of complementary or substitute products in the demand 

functions for final products. 

Fou:th, although many previous forecasts were made on the basis of 

econometric estimation of demand and supply equations, most of these 

specifications were suppressed and no explicit display of estimated equatinns 

were published with the forecasting results. 

In what follows we are specifying a set of regional demands for 24 petro

chemical products tha~ form an integral part of the UNITAD Model, in the sense 

that endogenous variables of the UNITAD Hodel become the exogenou~ variatles 

of our petrochemical model. The recent world-wide contraction in economic 

activity and the recent stabilization o= the nominal price of oil are built 

into the system forecasts. Moreover, a special effort is made to introduce 
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prices into the estimated equations, and most estimated equations are reported 

in detail in the body of the study to display their statistical properties in 

terms of t-statistics, coefficients of multiple determination and standard 

errors of estiaate. Most of these statistics are used t_o _evaluate the 

goodness-of-fit of the hypothesized estimated relationship. 

In order to obtain forecasts of regional petrochemical demand, by 

product, to the year 2000, a general model of regional demands for each of the 

24 petrochemical products was specified and estimated over the period 

1974-1981. 1be estimates were then used to forecast demands for these 

products, at five-year intervals starting with 1985, up to the year 2000. It 

is the purpose of the following sections to describe this exercise in detail. 

3.2 The model 

The basic structure of the model follows closely the basic structure of 

the petrochemical industry.~/ Outputs of petrochemicals are classified 

into three product groups -- basic, intermediate, and final -- according to 

their positions in the flow of products. The production chains relevant to 

the 24 products considered in this study are depicted schematically in 

figure 1. Each group will be considered in turn. 

3.3 Basic products 

In the case of basic products, it is assumed for each region that the 

demand for these products is a derived demand; that is, their demands are 

functior.s of the demands for the products in which they are utilized as 

inputs. Since the ultimate focus of this study centres on potential market 

opportunities for Arab countries, only basic products (and their derivatives) 

which are of interest to the Arab world are considered here; for this reason, 

few aromatics are included in the model, since Arab interests centre, at 

p~esent, on methanol, a111111onia, and the olefins. 

12/ See, for example, a schematic di~gram of the flow of product in 
UNIDO-,-Second Consultation on the Petrochemical Industry, Second World-vide 
Study_on the Petrochemical Industry: Process of Restructuring, ID/WG.336/6, 
p.8 
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It is assumed here that the derived ciemanci for each oasic proauct, in 

each region, is directly proportional to the quantity demanded of one or more 

intermediate and/or final products in which the basic product is used; that 

is, the technology of each product is assUlned to be of the Leontief type. 

Since each region may produce a different mix of intermediate and/or final 

products, and since technologies for the production of various intermediate 

and/or final products may differ from region to region, there is no reason to 

expect that the factor or proportionality between a given basic product and a 

derivative product will be uniform from region to region. Estimation of an 

equation for each basic product for each region permits these potentially 

important differences to be reflected in the forecasts. 

On the basis of these considerations, the basic produ~ts are modelled as 

follows.!11; 

(1) Methanol =.X
1 

Acetic Acid +O( 
2 

Formaldehyde+ 0( 3 Consumption+ u1 

(2) Ammonia :ct
1

(Urea} + c2
2
(Acrylonitrile) + u2 

(3) Ethylene =,q
1

(HDPE} + ;i
2

CLDPE) + jl3CEthylene Dichloride) 

+ 
1
;:;; 

4
(Ethylene Oxide) + ,B

5
Cvinyl Acetate} + u3 

(4) Propylene z b
1

(Polypropylene} + b2 (Acrylonitrile} 

+ b
3

(Value Added - Textiles) + u4 . 

(5) Butadiene a 't'
1

CAcrylonitrile Butadiene Styrene} 

+ lS
2

CPolybutadiene Rubber) 

+ "0
3

CStyrene Butadiene Rubber) + u5 

13/ The reader will note that not all variables specified in the model 
sectTOns of this report are used in each and every regional equation for a 
given product. The model set out in this and two following sections (2.4 and 
2.5) is the most general form of the regional model. In estimation, however, 
some of these variables may be dropped because of lack of significance, on a 
case by case basis. Thus only a subset of the indicated set of explanatory 
variables for a given equation may appear in the estimates reported in 
section 3.8 below. 
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This cvmplctco th~ d~scripticn vf the ~ycci!ic~tic~ cf the b~sic grcup cf 

products in the model. 

3.4 Intermediate products 

The approach here parallels that for basic products. Two considerations 

are of particular interest. First, demand for intermediate products is also a 

derived demand, derived from the demands for final products (or higher-order 

intermediates) which the intermediates are used to produce. In the second 

place, a Leontief technology is also assumed to hold in the case of these 

products, for the same reasons indicated in the case of basic products. The 

equations for this group are: 

(6) Vinyl Chloride Monomer= c 1(Polyvinyl Chloride) + u6 

(7) Ethylene Dichloride = b 1(Vinyl Chloride Monomer) + u7 

(8) Ethylene Glycol = d 1 (Polyethyle~e Terephthalate) 

+ d
2

(Value added - Textiles) 

+ d
3

(Consumption) + u8 

(9) Ethylene Oxide = E 1 (Ethylene Glycol + u9 

(10) Acrylonitrile E:
1

(ABS) + e 2(Value Added - Textiles) 

+ e
3

(consumption) + e4(Value Added - Manufacturing) 

+ ulO 

(11) Styrene=~ 
1

CPolystyrene) + i;: 2(ABS) + <;: 3(SBR) + u11 

(l?.) Ethylbenzene = f 1(Styrene) + u1l 

(13) Acetic Acid= 'Yl 1CVinyl Acetate) + u13 

3.5 Final Products 

Whereas the demand equations for intermediate and basic products were 

based on a derived demand/fixed proportions t~chnology argument only, the 
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demand equations for final products are assumed to correspond to market den.and 

curves, ~6gregates of individual demand curves derived from utility maximi

zation. 1he theory of the consumer is relevant here because demands for these 

products are only a step removed from the consumers' demands. 

Accordinf to the theory, income and relative prices are the principal 

determinants of these demands. In turn, for each final product, the 

appropriate income measure(s) is (are) determined through i~entification of 

the &ectoral source of final demand; for example, in the case of styrene 

butadiene rubber (SBR), a synthetic rubber which is used in tires, adhesives 

and carpets, the sources of demands are mainly the construction and 

transportation Rectors, and thus, value-added figures for each of these 

sectors are used as the income measures in t~~ SBR equation. 1hc prices 

relevant for the final demand equation are those of the product and its 

principal substitute; in the SBR demand e~uation, for example, the relative 

price employed is the ratio of the price of SBR to the price of natural 

rubber. 141 

1he final produc: equations are indicated below. A variety of functional 

forms are used in the estimation of these equations, since the final demand 

equations are less restrictive in form than the intermediate and basic product 

demands, and it is desired to select the best forecasting equation in a sense 

to be explained below. Accordingly, these equations are specified in general 

notation. 

(14) Urea = £(VA-agriculture, VA-construction, VA-manufacturing, PURE' u14 > 

(15) HOPE = £(VA-construction, VA-manufacturing, GDP, PHDPE' u15 ) 

(16) LDPE = £(VA-manufacturing, VA-manufacturing, GDP, PLDPE' u16 > 

14/ It should be noted that formaldehyde is treated as a final product, 
despite its formal classification as an intermediate. 1bis is done because lt 
is not possible to specify a final petrocheriical product from which the bulk 
of the demand for formaldehyde is derived. Accordingly, the demand for 
formaldehyde is treated as a function of sectoral activity (income) levels and 
prices. 
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(17) PET z f(VA-light manufacturing, consumption, PPET' u17 > 

(18) Polypropylene a f(VA-construction, VA-manufacturing, GDP, PPPR' u18 > 

(19) Polystyrene = f(VA-manufacturing, VA-construction, consumption PPST' u19 ) 

(20) PVC s f(VA-construction, GDP, PPVC' u20 > 

(21) SBR • fCVA-transportation, VA-construction, PSBR' Pnatural rubber• U21> 

(22) Vinyl Acetate = f(VA-construction, GDP, PVAC' u22 > 

(23) ABS= f(VA-contruction, GDP, PABS' u23> 

(24) FOR • f(VA-manufacturing, VA-construcction, u24) 

3.S The c01111Dodity balance relationship 

For each of the 24 basic, intermediate and final products it is desired 

to forecast domestic consumption by region. Available data record ~pparent 

consumption, which is equal to domestic production plus the value of the 

physical change in inventory. In order to measure apparent domestic 

consumption in this study, it is necessary to employ the following identity: 

(25) DOMESTIC PRODUCTION + IMPORTS = APPARENT DOMESTIC CONSUMPTICN + EXPORTS 

from which apparent domestic consumption is calculated as 

(7.6) APPARENT DOMESTIC CONSUMPTION • DOMESTIC PRODUCTION + IMPORTS - EXPORTS 

Equation 26 was therefore used to determine apparent domestic consumption 

values fo- ~~1 petrochemical products; these were used as the dependent 

·1ariables in the estimation of equations (1) through (24). It is worth noting 

here that apparent consumption differs from actual consumption, the difference 

being the value of inventory change. The smaller the inventory changes are, 

the closer to actual consumption is the apparent consumption. Furthermore, 

apparent consumption includes both final and intermediate demands for the 

product. 
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3.7 The independent variables 

Table 3.1 is a list of varia.bles used in the estimation of the model for 

each region. In all cases the variables, including the GDP and value-added 

measures, are regional values in constant 1975 US dollars, and estimation for a 

given region invo'~es only thac region's variables. Estimation is carried out 

for ten of the eleven UNITAD regions; only region 11, comprising the centrally 

planned economies of Asi~, was excluded for lack of data. In the case of UNITAD 

region 7, South Saharan Africa, very little production and/or trade in petro

chemicals is taking place, and thus only two equations, for PET and 

polypropylene, are estimated. For all other regions, a form of the model 

Table 3.1 List of variables 

Name Symbol 

1. ABS ABS 
2. Acetic Acid ACT 
3. Acrylonitrile ACN 
4. Anmonia AMM 
5. Butadiene BUT 
6. Ethyl Benzene EBZ 
7. Ethylene ETH 
8. Ethylene Dichloride EDC 
9. Ethylene Glycol EGL 

10. Ethylene Oxide EOX 
11. Formaldehyde FOR 
12. HDPE HDP 
13. LDPE LDP 
14. H.ethanol MET 
15. PET PET 
16. PVC PVC 
17. Polypropylene PPR 
18. Polystyrene PST 
19. Propylene PRO 
20. SBR SBR 
21. Styrene STY 
22. VCH VCH 
23. Vinyl Acetate VAC 
24. Urea URE 
25. Consumption CON 
26. GDP GDP 
27. Value Added-Agriculture VAG 
28. Value Added-Construction VCN 
79. Value Added-Light Industry VLI 
30. Value Added-Manufacturing VHA 
31. Value Addcd-lransportation VTN 
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no activity within a region for a given product, no equation ~as estimated for 

that product. 

3.8 The regression results 

The regression results of the static regional demand functions for 

23 pe~rochemical products are presented i~ tables 3.2-3.10 (urea was excluded 

for lack of cata) w~th each table devoted to one region. 

In the tables, under each coefficient, is its t-statistic in 

parentheses. 1be overall goodness-of-fit vf the equation to data is measured 

by the coefficient of multiple determination CR2) and the standard error cf 

estimate of the regression. 

For each product, a number of forms of the equation have been E•~i~ated; 

presented in the tables are the preferred estimates. They are pr2f~1red in 

the sense that the signs of the coefficients are as expected a priori, the 

t-statistics are significant, and R2 is the highest and SEE the lowest in 

each class. 

The emphasis on the standard error of estimate of the regression (SEE) is 

predicated ~n the general observation that the SEE is a reasonable basis for 

comparing a nested set of linear regressions, all of which imply the same 

dependent variable; au long as units of measurement are the same for all 

variables, a smaller SEE, which is of course corrected for degrees of freedom, 

indicates a nmaller degree of rP.sidual ignorance than a larger SEE. 

An aiternative criterion for selecting the preferred equation, and one 

with more statistical rigour, simply runs in terms of tests of significance. 

Consider the following four equations, each of the last three being nested in 

the first equation: 

( 2) 
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Since the first equation can properly be viewed LS an 'unrestricted' 

regression, and each of the remaining equatiocs as a restri~ted regresaion 

relative to the first eq~ation, the following tests are indicated: 

Equations l and 2: a test of H0 : a2 = O, against the altErnative 

Ha : a2 = O. This is just a t-test. 

Equations l and 3: a test of H0 : a0 = 0, against the alternative 

Ha : a0 = 0. Again, a simple t-test. 

Eguations l and 4: a test of the composite hypothesis HO 
. a = 0 . 0 

ar = o, against the alternative hypothesis H a : a = 0 0 and/or a 
2 

This is a straightforward F-test. 

We turn to a detailed consideration of the regional results. 

and 

o. 

3.8.l Estimates of the North American petrochemical demand functions 

Table 3.2 presents estimates of the linear demand functions for 

23 petrochemical products for Canada and the United States for the period 

1974-1981. The resuLtS are gener~lly satisfactory according to all 

statistical criteria, although, of course, some estimates are better than 

others. The R
2 

are high, in most cases rising above 95 per cent for HDP and 

PPR. Of course, when the regression is forced through the origin (the 
' ) h R2 . . . l . f l l 5/ constant is set at zero , t e statistic is no onger meaning u .~ 

In evaluating the goodness-of-fit of the equations over the historical 

period of the estimates, the reader may find it useful to compare average 

error sizes with average values of the dependent variable, and for this 

15/ One could in principle define a squared correlation coefficient 
between the actual and predicted values of the dependent variable fo~ a 
regression forced through the origin, and call this the R2. However, the 
usual computer algorithm for computing the R2 does not do this calculation 
correctly. 



'_) 

- 30 -

purposP., the average percentage error, (A.P.E.), defined as the ratio of the 

estimated average error of the regression (SEE) to the mean value of the 

dependent variable, is provided for each equation. Values of 0.1 or less for 

this measure are taken as satisfactory. 

All of the A.P.E. values for the North American equations are less than 

0.10 except for ABS at 0.12. The t-statistics are also invariably high; 

however, given the high degree of multicollinearity among the explanatory 

variables, it is difficult in some cases to reach clear decisions as to the 

statistical significance of each separate variable. This, however, is not 

vital for forecasting purposes. 

It is interesting to note that in linear regressions of the type used 

here, a negative constant is often indicative of a rising average relation 

between the dependent and the independent variables. For example, the HDP 

equation, with a statistically significant negative constant, suggests that 

thP ratio of HDP to GDP in North America is expected to be higher as GDP 

increases. 

3.8.2 Estimates of the demand for petrochemical production in Western 

Europe 

Table 3.3 is devoted to the regression results of the demand for 

petrochemical products in Western Europe. Again, as is the case for North 

America, the R
2 

values are generally high for most of the equations, the 

t-statistics for most of the variables are statistically significant, and the 

A.P.E. is satisfactory (except for the FOR equation). These summary 

statistics indicate an acceptable fit for almost all of the equations. 

With the exception of only SBR and PVC, a rise in GDr is generally 

associated with a higher average relationship between petrochemical demand and 

GDP (this is on account of significant and negative constants). 

The equations in which the constant is suppressed are technical 

production functions (of the Leontief type). Tte coefficients are input

output coefficients. Preference for these equations over those with constants 

has been judged using the t-statiatics and SEEs. 
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T~hle 3.2 D.a __ ..,, .... .: -- r~:;ults cf pctrv~hcwi\:.al demauC functions ....... 6 ...... .., ..... - •• 

North America 1974-1981 

Independent 
variables 

R2 SEE APE 

Constant CON VCN 
ABS -676.74 .000387 .00786 .66 54. 7 .12 

(-1.85) (1.89) (2.63) 

Constant GDP 
FOR -226.39 .00160 .59 223.9 .08 

(-.22) (2.97) 

Constant GOP 
HDP -3382.77 .00265 .96 80.89 .04 

(-9.15) (13.66) 

Constant GDP 
LDP -1721.93 .00247 .84 180.5 .06 

(-2.08) (5.70) 

Constant GDP 
PET 90.52 .00121 • 74 76.97 .05 

( .26) (4.22) 

Constant GDP 
PVC -1582.56 .00207 .76 193.90 .08 

(-1.78) (4.45) 

Constant GDP 
PPR -2008.5 .0071 .95 67.55 .05 

(-6.50) (10.55) 

Constant CON VCN 
PST -1620.12 .00176 .00132 .81 112. 18 .07 

(-2.16) (4.18) (2.15) .. 
Constant VCN 

SBR 288.708 .0172 .50 128. 73 .07 
(.48) (2.45) 

Constant GDP 
VAC 268.08 .00017 .47 31.43 .05 

( 1.86) (2.31) 

PVC 
VCN 1.098 58.73 .02 

( 126.001) 

(continued) 
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Table 3.2 Regression results of petrochemical dPm~r.rl i~n~ti~ns 

North America 1974-1981 (continued) 

a2 SEE 
.......... 

VCN 
2.08145 131.98 

( 116. 733) 

PET CON VMA 
.02716 .00143 .00214 133.43 

(.04) (1.32) ( .17) 

EGL 
1.235 120.25 

(54.28) 

ABS CON VMA 
.596 .00158 .000407 32.36 

(3.48) (1. 22) ( 1.35) 

PST SBR 
l.6i0 .0547 47.89 

(18.55) (. 68) 

STY 
1.382 144 .14 

(73.54) 

VAC 
2.147 121.44 

(30.08) 

ACN 
29.478 3170.00 

(15.81) 

EDC EDX HDP LDP 
.3912 2.155 1.050 1.192 11.0L. 

(.99) (9.87) (3.58) ( 1.81) 

ABS SBR 
.6337 .8752 99.29 

( .92) (4.84) 

ACT CON 
2.189 .000264 167.39 

(2.94) ( .33) 

PPR ACN CON 
2.201 4.311 .000376 169.60 

(5.85) (3.37) (.55) 

APE 

.02 

.07 

.05 

.05 

.02 

.04 

.09 

.16 

.Q09 

.05 

.05 

.03 
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Table 3.3 Regression results of petrochemical demand functions 
Western Europe 1974-1981 

Independent 
variables 

R2 SEE APE 

Constant GDP 
ABS -488.0 .000339 .90 19.95 .07 

(-4.73) (7. 52) 

Constant GDP 
FOR -21224.6 .01035 .81 891.4 .38 

(-l+.61) (5.13) 

Constant GDP 
HDP -964.038 .000987 • 71 97.07 .07 

(-1.92) (4.49) 

Constant GDP 
LDP -1090.61 .002101 .74 222.45 .06 

(-.95) (4.17) 

Constant GDP 
PET -40.185 .Ou0325 .53 55.51 .08 

(-.140) (2.59) 

Constant GDP 
PVC 194.401 .001506 .51 265.34 .07 

( .14) (2.51) 

Constant GDP 
PPR -2954.10 .001748 .89 110.28 .11 

(-5.18) (7.0) 

Constant GDP 
PST -73.063 .000727 .54 119.75 .07 

(-.118) (2.68) 

Constant GDP 
SBR 703.305 .000194 .21 66.92 .06 

(2.03) ( 1. 28) 

Constant GDP 
VAC -278.84 .000323 .86 22.2 .05 

(-2.14) (5. 74) 

PVC 
VCN 1.1078 138.29 .03 

(82.38) 

(continued) 
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Table 3.3 Regression results of petrochemical demand functions 
Western F.IP"n!'~ 1974-19$31 {c~~tim:ed) 

Independent 
variables 

a2 SEE APE 

VCN 
EDC 1.51 271. 71 .04 

(62.20) 
PET VHA 

ECL .8574 .000158 53.88 .07 
(3.58) (.63) 

EGL 
EOX 1.828 96.31 .07 

(38.22) 

ABS CON 
ACN 1.464 .000353 55.94 .06 

(2.82) (3.21) 

ABS PST SBR 
STY 2.491 .636 .683 87.83 .03 

(2.04) (. 94) (.98) 

STY 
EBZ 1.103 107 .14 .04 

(73.19) 

VAC 
ACT 1.768 3.20 .003 

(394.06) 

ACN 
AMH 13. 76 1128.2 .09 

(31.42) 

EDC VAC 
ETH 1.705 .06628 272.69 .o~ 

(37.12) (.10) 

ABS SBR 
BUT 1.664 .533 60.52 .05 

(3.69) (4.66) 

FOR CON 
MET .0637 .00206 2i9.67 .07 

(l .35) (20.36) 

PPR ACN CON 
PRO .619 4.753 .000Jl3 81.82 .01 

(2.86) (8.47) ( 1.45) 
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3.8.3 Estimates of the de.aand for petrochemical production 

in Eastern Europe 

The regre~sion results for Eastern Europe are generally satisfactory. 

The R2 values of most relevant equations are relatively high, and 

partic~larly those for PET, PVC, and PPR; the average percentage error for 

most equations is adequate, being very small for EOX and ~BZ, but relativ~ly 

high for AMH, EGL and FOR. 

The GDP variable is significant in all equations in which it is an 

explanatory variable. The negative constants in the relevant variables are 

indicative of rising average relationships of petrochemical consumption of GDP. 

Suppression of the constant tena, which implies a Leontief production 

relationship, has proved reasonable, as lover SEEs were invariably associated 

with this equation form. 

Since all variables, both dependent and independent, are measured in 

thousands of tons, an equation such as that of EOX is simply a statement that 

2.1 tons of EOX are needed to produce 1 ton of EGC in Eastern Europe. 

3.8.4 Estimates of the demand for petrochemical products in Japan 

Regression results for Japanese demand for petrochemicals are presented 

in table 3.5. It is clear from the results that most of the estimated 

equations fit well. The only two exceptions are LDP and VAC (and possibly PPR 

and ACT). 

Given the fact thst data on Japan were easily obtainable, the explanatory 

variables in the equations in t&ble 3.5 are more specific and detailed than 

for most other regions. Value added in manufacturing is a significant 

variable determining the demand for FOR, value added in construction is 

significant in the demand equation for HDP, general consumption is highly 

significant in the demand equation for PET, construction is again, as 

expected, very significant in the demand equation for PVC (pipes), aTid in the 

demands for PPR, PST and VAC. 
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Table 3.4 Regression results of petrochemical demand functions 
Eastern Europe 1974-1981 

R2 SEE 

Constant GDP 
-284.5 .000788 .54 48.16 

(-1.09) (2.44) 

Constant GDP 
-713.21 .001036 .82 32.0 

(-4.13) (4.83) 

Constant GDP 
-1317.84 .00276 .86 72. 75 

(-3.36) (5.67) 

Constant GDP 
-618.709 .OOl188 .99 5.79 
(-19.83) (30.64) 

Constant GDP 
-1157 .48 .00234 .95 32.14 

(-6.68) (10.86) 

Constant GDP 
-396. 772 .000639 .97 6.74 
(-10.92) ( 14.17) 

Constant GDP 
-366.91 .000881 .85 24.45 

(-2.78) (5.38) 

Constant GDP 
113.616 .00125 .78 43.53 
(-.48) (4.29) 

PVC 
1.417 65.38 

(42.05) 

APE 

.13 

.26 

.08 

.02 

.04 

.06 

.07 

.05 

.06 

(continued) 
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Table 3.4 Regression results of petrochemical demand functions 
Eastern Europe 1974-1~81 (continued) 

R2 SEE 

VCM 
.2564 28.78 
(24.54) 

PET 
.09914 4.48 

(19.97) 

EGL 
2.192 9.83 

(20.12) 

GDP 
.000082 15.13 

( ll .48) 

PST SBR 
1.268 .09256 21.38 

(4.11) (.78) 

STY 
1.036 3.46 

(411.89) 

ACN 
251.425 350.25 
(12.75) 

EDC HDP LDP 
.858 1.231 .269 20.90 

(2.67) (6.59) (3.09) 

SBR 
.0926 37.36 

(5.87) 

GDP 
.00276 141.8 

(41.42) 

ACN 
3.327 75.96 

(7. 78) 

APE 

.09 

.13 

.01 

.02 

.04 

.006 

.20 

.03 

.04 

.06 

.04 
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Table 3.5 Regression results of petrochemical demand functions 
Japan 1974-198I 

k2 SEE 

Constant GDP 
-208.617 .000745 .82 17.49 

(-2.44) (4.79) 

Constant \TM 
467.72 .003I73 .65 76.59 

(2.43) (3.08) 

Constant VCN V't-A 
-116.669 .00737 .000728 .87 59.01 

(-.76) (2.90) .582 

Constant GDP 
171.76 .00108 • I I 154.66 

( .227) (.788) 

Constant CON 
-782.042 .00388 .91 30.20 

(-4.86) 0.42) 

Constant VCN 
465.096 .01325 .84 93.28 

(3.19) (5.21) 

Constant VCN 
75.163 .01055 .68 117 .58 

( .41) (3.L9) 

Constant VCN VhA 
31.816 .00384 .0016 .96 23.49 

C.52) (3.80) (3.29) 

Cons!:ant CON VCN 
-259.399 .002I2 .000594 • 91 22.82 
(-I.47) (2.86) (.506) 

Constant vc~• 

296.439 .00207 .38 43.47 
(4.36) (I.75) 

PVC 
l • 1 54 89.41 

(44.24) 

APE 

.08 

.07 

.13 

.20 

.07 

.07 

.17 

.04 

.05 

.10 

.06 

(continued) 
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Table 3.5 Regression nsults of petrochemical demand functions 
1~.,.~~ 107b-1 OR! (cc~tinu~rl) - .... r--·· .. ,, .. -... --

~ependent 
variables 

Depende~ 
vari&bles a2 SEE APE 

VCN 
EDC I. 713 126. 73 .OS 

(53.58) 

PET CON V1'IA 
EGL .0355 .000753 .000801 26.78 .06 

(.137) (2.04) (.86) 

EGL 
EOX 1.3415 64.84 . ll 

(23.68) 

ABS CON \'l'IA 

ACN • 7799 .00214 .00161 40.24 .07 
(.85) (3.92) (-1.31) 

ABS PST SBR 
STY 2.2899 .0679 1.31 24.70 .02 

(3.34) ( .2'.$) (3.82) 

STY 
EB'Z 1.127 92.06 .07 

(37.86) 

VAC 
ACT 1.0636 99.98 .22 

( 11.67) 

EDC EOX VAC HDP LDP 
ETH 2.237 1.120 1.998 -3.266 -1. 723 237.73 .06 

(3.30) C.82) ( .61) (· 2.51) (-1.10) 

ABS SBR 
BUT .2164 1.2321 47.85 .08 

( .19) (2.32) 

ACT FOR CON 

MET .124 1.522 .00201 44.40 .04 

PPR ACN CON 
PRO 1.01757 1.2630 .003 7 5 128.48 .OS 

(3.08) .9 3 (I.51) 
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It is interesting to note that unlike North America, Western Europe and 

eve~ E~~tcrn Europ€, &Lvwth iu Japanese economic activity is not generally 

associated with higher averag2 utilization rates of petrochemical products. 

3.8.5 Estimates of the demanci for petrochemical products in other 

industrialized countries 

Table 3.6 presents the estimation results of 24 petrochemical product 

demand functions in oth,er industrialized countries. The equations are 

generally good according to our criteria; however, some product demand 

functions 3re not particularly good fits of the data when judged by their 

A.P.E. values; otherwise, the equations are all acceptable. 

The GDP variable is found in most final demand equations and appear.a to 

be statistically significant in the majority of them. The constant term 1n 

tr.ese equations (i.e., those that includ~ag GDP) is invariably negative, 

indicating again a rising average propensity to consume these petrochemical 

products. 

The R2 is quite high for all relevant equations except that of ABS, 

which seems to be generally an unstable reldtionship across regions. The 

produc~ion relationship linking EDC to VCM app~ars to be weak; the average 

percentage error is 45 per cent and that is quite high. Actually, the s~me 1s 

true for EGL, EOX, ACN, EBZ, AMM and ACT. One common factor in all these 

equations is that they are presumably production functions. Since this region 

is not noted for producing much of these products, the production hypothesis 

that held well in the industrialized OECD count,ries is not as vaHd or 

adequate in these countries. Tested against t~e hypothesis of other 

explanatory variables, however, these equations, have held well, suggesting 

that there is a constant implicit relationship ~etween consumption and trade 

in these products even when they are not produced domestically. 

3.8.6 Estimates of the demand for petrochemical products in Latin America 

Table 3.7 presents the regression estimates of de~and for petrochemical 

products in Latin America. 
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Table 3.6 Regression results of petrochemical demand functions 
Other developed countries: 1974-1981 

~pendent 
variables 

neoenden~ 
variables R2 SEE APE 

Constant GDP 
ABS -11.1361 .000178 .39 1.66 .12 

(-.83) (1.80) 

Constant GDP 
FOR -121.28 00153 .88 4.19 .04 

(-3.60) (6.16) 

Constant GDP 
HDP -268.362 .00271 .93 S.46 .OS 

(-6.13) (8.36) 

Constant GDP 
LDP -348.138 .00406 .85 12. 7i .06 

(-3.42) (S.38) 

Constant GDP 
PET 45.716 .00705 .60 4.34 .08 

(-1.31) (2.74) 

Constant GDP 
PVC -360.433 .00416 .10 20.46 .IO 

(-2.19) (3.42) 

Constant GDP 
PPR -292.064 .00268 .93 S.36 .07 

(-6.79) (8.42) 

Constant GDP 
PST -104.237 .001149 .81 4.20 .08 

(-3.09) (4.61) 

GDP 
SBR .00302 5.11 .12 

(21.08) 

GDP 
VAC .000097 1.28 .09 

( 27.06) 

PVC 
VCN .8596 27.87 .15 

(18.73) 

(continued) 
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Table 3.6 Regress:o~ results of petrochemical demand functions 
Other Developed Countries: 1974-1981 (continued) 

R2 SEE 

VCN 
.7566 70.74 
(5.04) 

PET 
.3507 8.67 

(5.32) 

EGL 
1.033 8.93 

(6.65) 

ABS 
.2466 .84 

(10.08) 

ABS PST ShR 
3.5558 J.385 -.6754 4.53 

(2.01) (3.96) (-2.49) 

STY 
.9981 29. IO 

(9.04) 

VAC 
1.2286 2.5 

(18.64) 

ACN 
284.34 296.3 

{8.36) 

El'C EOX LDP 
.1075 14.41 .2110 10.83 

(.69) (3.07) (.49) 

ABS SBR 
3.123 .329 5.24 

(3.35) (1.08) 

FOR 
.543 l.~O 

( 68.6.4) 

PPR GDP 
1.074 .000223 6.17 

(6.67) (2.61) 

APE 

.45 

.51 

.39 

.26 

.05 

.33 

.15 

.30 

.03 

.09 

.04 

.06 
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Table 3.7 R~gression results of petrochemical demand functions 
Latin America: 1974-1981 

Independent 
variables 

Dependent 
R2 variables f>EE APE 

Con.;;tant GDP 
ABS -41..549 .000176 .95 2.05 .08 

(-6.43) (9.94) 

onstant GDP 
FOR -203.667 .00124 .95 14.82 .OS 

(4.08) (9.69) 

Constant GDP 
HDP -418.53 .00162 .94 20.87 .09 

(-5.95) (8.98) 

Constant GDP 
LDP -600.069 .00309 .90 53.66 .08 

(-3.33) (6.71) 

Consta:it GDP 
PET -170.34 .00115 .97 10.19 .03 

(-4.96) (13.09) 

Constant GDP 
PVC -474.668 .00242 .87 48.45 .10 

(-2.90) (5.78) 

Constant GDP 
PPR -376.519 .00137 .90 22.98 .14 

(-4.86) (6.93) 

Constant GDP 
PST -284.58 .00128 .90 22.08 .10 

(-3.82 (6.72) 

Constant GDP 
SBR 11.04 7 .000723 • 77 20.so .07 

C.16) (4.07) 

Constant GDP 
VAC -89.4517 .0042 .98 2.48 .03 

(-10.69) (19.57) 

PVC 
VCN .8317 50.14 .12 

(22.98) 

(continued) 
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Table 3.7 Regression results of petrochemical demand functions 
North America 1974-1981 (continued) 

a2 SEE 

VCN 
.9726 52.68 
(21.42) 

PET 
.4049 8.11 

(37.15) 

EGL 
.9948 27.94 

( ll .85) 

ABS 
4.021 7.37 

(36.27) 

ABS PST 
1.8516 1.1895 14.66 
(.91) (5.06) 

STY 
• 7710 17.92 

(38.54) 

VAC 
1.416 10.45 

( 30.11) 

ACN 
32.239 685.98 

(12.59) 

EDC EOX HDP VAC 
.4025 2.197 1.598 1.546 25.81 

(2.06) (1.83) (1.66) (. 77) 

ABS SBR 
1. 3390 .6053 6.94 
(2.~0) 04.86) 

ACT FOR 
1.213 .4157 34.32 
(.93) (.86) 

PP1' ACN 
1.9105 1.3658 40.88 

(1.77) (. 7)) 

APE 

.13 

.07 

.25 

.07 

.04 

.07 

.09 

.20 

.03 

.03 

.14 

.09 
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The statistical properties of petrochemical demand in Latin America are 

exceptionally good. 1be R2 
values are very high for all the relevant 

equations, the t-statistics arP. all significant at the 5 per cent level of 

significance, the signs on all the coefficients are consistent with a priori 

economic and technical restrictions, and the A.P.E. values are reasonable (the 

A.P.E.s asRociated with AHK and iOX are the only exceptions). 

Most of the constants are negative; only that in the SBR equation is 

positive. 11iis fact suggests that, over the sample period, the average 

propensity to consume petrochemical products was rising in Latin America. 

The GDP variable is highly significant in explaining all the demands in 

which it is an explanatory variable; it is particularly significant in 

explaining VAC, PET, HDP, FOR and ABS demands. The production function 

relationships are not as good statistically as those of final products. This 

again may be a reflection of the fact that integrated production is not a 

characteristic of the region. As such, these equations may very well explain 

import demands. 

3.8.7 Estimates of the demand for petrochemical products in North Africa 

and the Middle East 

The regression estimates of petrochemical demand functions for North 

Africa and the Middle East (Arab region) for the peri'Xi 1974-1981 are 

presented in table 3.8. 

The statistical properties of most equations are relatively good. The 

R
2 

values are relatively high, the signs on the coefficients are consistent 

with a priori restrictions, and the t-statistics are all significant at the 

5 per cent level of significance; the A.P.E. values for several equations are, 

however, rather high. 161 

The GDP variable enters most of the final demand equations as a proxy for 

economic activity levels. The fact that we did not have much data on sector~l 

16/ This is to be expected when variables arc forecasted with small 
magnitudes and when the independent variables are too general. 
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Tabl~ 3.8 Regression results for North Africa 

~ ....... . 
vniablH 

De,.nden~ 
variablea 

FOR 

HDP 

LDP 

PET 

PVC 

PPR 

PST 

SH 

VAC 

VCN 

EDC 

EGL 

ACT 

ETH 

"ET 

PRO 

s 

GDP 
.000027 

(2.58) 

Conatant 
-137 .356 

(-6.48) 

Ccnstant 
-235.588 

(-3.89) 

Constant 
-338.05 

(-2.98) 

Conatant 
-9.876 
(-.84) 

Conatant 
-343.407 

<-3.32) 

Constant 
-63.943 

(-10.64) 

Constant 
-92.98 
(-3: 52) 

Conatant 
-35.292 
C--4.92) 

Conatant 
-16.2986 
(-3.17) 

PVC 
.2405 

(2.44) 

VCN 
1.728 

( 17 .84) 

PET 
.1770 

(12.34) 

VAC 
1.1289 

(4.19) 

EDC 
.55199 

(4.86) 

ACT 
.7269 

C.92) 

CDP 
.000056 

(4 .19) 

GDP 
.000975 

(8.84) 

CDP 
.00155 

(4.93) 

CDP 
.00235 

(3.99) 

CDP 
.000172 

(2.88) 

CDP 
.00216 

(4.01) 

CDP 
.000423 

(14.20) 

CDP 
.000594 

(4.32) 

CDP· 
.000218 

(5.84) 

GDP 
.000154 

(5.75) 

LDP 
.1207 

( 1.33) 

FOR 
.4466 

( 1.40) 

VAC 
.98362 

(1.10) 

2 

12 SEE APE 

5.45 .97 

.94 5.45 .11 

.83 15.58 .25 

.76 29.25 .25 

.67 2.46 .10 

.76 26.6~ .38 

.98 .82 .04 

.79 6.81 .33 

.87 1.85 .28 

.87 1.32 .10 

25.45 .79 

8.15 .14 

.82 .16 

11.29 .61 

8.88 .14 

11.81 .32 

6.78 .59 

• 
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value added in constant 1975 US dollars for this region precluded their 

inclusion in the explanatory variable set. 

Host c.f the constants in the relevant demand equations for final products 

are negative suggesting, here as in other regions, that the average propensity 

to consume petrochemical products in the Arab region between 1974 and 1981 has 

been rising and that these products are likely to cons~Ltute a rising 

proportion of GDP over time. 

The hypothesized production technology that is presumed to govern the 

relationship of basic and intermediate petrochemical products to other 

intermediate and final products is, as expected, not as adequate statistically 

as in some of the major producing areas of the OECD countries. With the 

increase in production capacity of basic and other products, these 

relationships will most likely become more stable over time. 

3.8.8 Estimates of the demand for petrochemical products in South Asia 

Table 3.9 presents the regression results of estimating the demands for 

petrochemical products in South Asia for the period 1974-1981. The results in 

the table are generally not as good as the results that were obtained for 
2 other regions. The R values, far from being unsatisfactory, are not as 

high as those encountered previously. The t-statistics are only marginally 

significant. The average percentage coefficients of errors for most equations 

are unsatisfactory. 

It is interesting, however, to note that the major results obtai~ed in 

other regions still hold true for this region. Economic activity as depicted 

by the GDP variable is significant in explaining petrochemical product 

demands, particularly for final products. The constants in the relevant 

equations are mostly negative, suggesting that in South Asia, the average 

propensity to consume petrochemical products has been rising during the 

estimation period and will likely continue to rise in the future. 

Technical production ~~l~tionR in this region are weak and most of these 

relationships should be considered as import demand equations rather than as 

production functions. 
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Table 3.9 Regression results of petrochemical demand fun<. t ions 
South Asia: 1974-1981 

.. _ ..J ____ ...a __ .. 
.1 llUC: f'CllU.Cll L 

variables 

Dependent 
R2 variables SEE APE 

Constant GDP 
ABS -29.4908 .000311 .30 2.19 .78 

(-1.04) (l.14) 

Constant GDP 
FOR -27.1847 .000681 .56 6.31 .15 

(-1.02) (2.53) 

Constant GDP 
HDP -72.09 .001155 .57 10 .45 .25 

(-1.63) (2 .59) 

Constant GDP 
LDP -151.983 .00214 .63 17 .24 .28 

(-2.09) (2.92) 

Constant GDP 
PET -95.068 .00127 .83 5.93 .19 

(-J.80) (5 .04) 

Constat:t GDP 
PVC -80.25 .00144 .62 11.9 .19 

(-1.59) (2.84) 

Constant GDP 
PPR -46.3769 .000541 .72 3.52 .50 

(-3.12) (3.61) 

Constant GDP 
PST -5.5424 .0001938 .58 1.72 .12 

(-.76) (2 .64) 

Constant GDP 
SBR -6.6525 .000306 .59 2.67 .11 

(-.59) (2.69) 

Constant GDP 
VAC -15.8663 .000205 .78 1.12 .25 

(-3.35) (4.31) 

PVC 
VCN • 7215 15.99 .31 

(8.73) 

(contimJecl) 
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Table 3.9 Regression rasults of petrochemic~l de~and functions 
South Asia: 1974-1981 (continued) 

R2 SEE 

VCN 
1.0353 6.86 
(22.02) 

PET GDP 
.1919 .00006 1.71 

(2.93) (2.78) 

EGL 
l.J28 2.33 

(17.58) 

PST 
1.520 1.99 

(29.43) 

STY 
1.1505 1.26 

(53.90) 

VAC 

APE 

.13 

.14 

.16 

.09 

.05 

19.029 173.76 1.82 
(1.56) 

ACN 
729.358 

( 1.94) 
3916.6 .87 

EDC EOX LDP VAC 
.30207 5.41457 .494251 -.59379 9.72 .44 

(1.19) (2.98) (I .67) (-.29) 

ABS SBR 
1.43368 .644036 1.95 • :.o 

(4.40) (14.72) 

ACT FOR GDP 
.673041 1.80766 -.000409 2.60 .05 

(2.33) (9.22) (-5.31) 

PPR GDP 
1.54360 .000347 

(2.75) (6.80) 
7.60 .16 

a 

9 2 •-- 1 
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3.8.9 Estimates of the demand for petrochemical products in 

South-East Asia 

Table 3.10 presents the regression estimates of petrochemical product 

demand functions for South-East Asia over the period 1974-1981. Given the 

entry of this region into petrochemical production in recent years, it is not 

surprising to see that the estimated equations are as good and even better 
2 here than those estimated for industrialized economies. The R values are 

all very high, the t-statistics are significant at the one per cent level of 

significance, the signs of the coefficients are all consistent with a priori 

restrictions, and most of the A.P.E. values are reasonably low. Some demand 

functions show R2 values of over 0.98 (PVC, SBR, ABS, and PET). These same 

equations, not surprisingly, show also low A.P.E. values. 

The GDP variable is highly significant in every equation in which it is 

an explanatory variable; the constants are negative and significant in these 

equations. As such, the demand for petrochemicals in South-East Asia 

constitutes a rising proportion of GDP over time. 

The hypothesized Leontief technology among basic and intermediate 

products and between the latter group and final products emerges with some 

validation. With the exception of the relationships of EBZ and STY, and ACT 

and VAC, all the other relationships show adequate statistical properties. In 

the ethylene equation, we have kept variables which have low t-statistics. 

Given the high multicollinearity among these variables, we were unwilling to 

pass judgement on the separate contributions of these variables; jointly they 

explain fairly well the variations in ethylene demand. 
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Table 3.10 Regression results of petrochemical demand functions 
Southeast Asia: 1974-1981 

R2 SEE 

Constant GDP 
-121.343 .00146 .98 3.40 
(-13.25) (17.71) 

Constant GDP 
-219.528 .00599 .97 19.44 

(-4.19) (12.67) 

Constant GDP 
-369.815 .00527 .97 17.54 
(-7.84) (12.35) 

Constant GDP 
-291.227 .00652 .84 51.55 

(-2.10) (5.20) 

Constant GDP 
-676.056 .01104 .98 28.39 

(-8.85) (15.97) 

Constant GDP 
-838.501 .01274 .99 16.49 
(-18.89) (31.74) 

Constant GDP 
-569.088 .00806 .97 26.27 

(-8.05) (12.61) 

Constant GDP 
-348.029 .00524 .96 19.09 
(-6. 77) ( 11.27) 

Constant GDP 
214.171 .003027 .98 7.82 

(-10.17) (15.90) 

Constant GDP 
131.925 .00157 .96 5.59 
(-8.76) (11.55) 

PVC 
1.00 38.94 

(4 .• 87) 

APE 

.08 

.04 

.08 

.12 

.05 

.03 

.08 

.08 

.06 

.13 

.06 

(cont inuea )--
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Table 3.10 Regression results of petrochemical demand functions 
Southeast Asia: 1974-1981 (continued) 

Independent 
, ariables 

Depende<:~ 
variables R2 SEE APE 

VCN 
EDC .9675 79.60 .14 

(21.75) 

PET 
EGL .3982 20.31 .09 

(27.07) 

EGL 
EOX .3241 40.20 .63 

(5.59) 

ABS GDP 
ACN 1.3226 .00108 18.92 .11 

(3.19 (6.36) 

ABS PST 
STY 3.08409 .171375 15.57 .08 

(6.99) (1.85) 

STY 
EBZ .52348 28.01 .24 

( 10.81) 

VAC 
ACT .65140 13.99 .40 

(7.0l) 

EDC EOX HDP LDP VAC 
ETH .2670 1.5512 .5437 .10905 1.8486 36.04 .07 

(1.28) (1.39) (.43) (.25) (.37) 

ABS SBR 
BUT .49815 .36493 6.70 .09 

(2.63) (4. 77) 

ACT FOR 
MET 1.6235 .4744 28.32 .10 

(.99) 3.42) 

PPR 
PRO .94676 29.26 .lO 

(28.93/ 
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3.8.10 Estimates of the demand for petrochemical proo_ucts in Africa 

(South of Sahara), 1974-1981 

Since there is not much production or consumption of petrochemical 

products in this region, only two equations were estimated and these are 

presented below: 

(1) PET = -122.54 + 0.00117 GDP 

(-3. 73) (3.95) R2 = 0.84 

SEE 3.134 

A.P.E. 0.43 

(2) PPR = 0.00001727 GDP 

(4.093) SEE = 1.204 

A.P.E. 0.64 

The results are rather crude because of the limited activity in the 

region. 

3.9 The role of prices 

Rational consumers with fixed incomes and given prices will maximize 

their utilities by allocating their expenditures in such a way as to derive 

the same marginal satisfaction per last dollar spent on each commodity. This 

suggests that prices are important variabl£s in this allocation process. 

Several prices enter the demand function of any commodity; first, there is the 

own price, which for ncnnal goods is usually inversely related to quantity 

demanded. There are also other couanodity prices to be taken intc account; the 

prices of substitute coDDOdities l'.re expected to have positive effects on the 

demand for a specified good, while the prices of complementary coDD11odities are 

expected to be inversely related to the demand for a given good. 

Since the price relationship is generally restricted to final products 

purchased primarily by consumers, we have opted to introduce prices into the 

demand functions of final products only. The introduction of p~ice variables 

in the demand functions of even these products was not without problems. 

Since the number of observations was small to begin with, a new variable 
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consumed another precious degree of freedom. Second, there was the question 

of identification of the estimated iunction. Since our observations were 

price and output combinations over time, if the supply function was stable and 

the demand function unstable, we could have been estimating supply responses 

to prices and ~ot demand functions. The opposite was true for estimating 

demand. 

Notwithstanding these reservations, we went ahead and included price 

variables in most of the demand functions for final products but only in the 

developed countries, where price behaviour was more evident and where data on 

prices was available (North America, Western Europe, Eastern Europe and Japan). 

3.9.1 Price behaviour in North A~erica 

The results in table 3.11 show that only in the case of few products in 

North America was the own-price effect negative. Moreover, even in those 

cases, the t-statistics of the price variables were generally quite small to 

be considered stati~tically significant. 

The own-price effect for ABS is negative but the t-statistic is 

relatively low (-1.62). The own-price effects for HDP, LDP, PVC, PPR, SBR, 

and VAC were "unacceptably" positive. The own-price effect of PST was, 

however, negative and significant. 

An inter~sting note about price behaviour in this region is the negative 

and statistically significant coefficient Ofi the price of natural rubber in 

the SBR equation. The negative coeffi~ient of the price of natural rubber in 

the SBR equation and the negative coefficient of the price of natural fibres 

in the vinyl acetate equation are most probably the result of spurious 

correlation. As petroleum and natural gas prices have risen in the 1970s, so 

has the cost of production and the price of petrochemicals. In the case of 

SBR, the rising price has led to a substitution of natural rubber for 
. . ' synthetic rubber, and the increased demand for natural rubber has driven up 

its price (the short-run supply of natural rubber is extremely inelastic). 

Thus in the same period we witness a rising price for natural rubber and a 

falling demand for SBR, giving the false impression that an exogenous increase 
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in the price of natural rubber has caused a drop in the demand for SBR. The 

same argument can be applied to the apparPnt n~g~tiv~ relation5hip bet~een the 

price of natural fibres and the demand for vinyl acetate. Both examples 

illustrate the inappropriateness of the use of least squares regression on 

single demand or supply equations as a method of measuring price 

responsiveness. The appropriate approach is the use of simultaneous equation 

models and methods. 

--
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Table 3.11 Regression results of petrochemical demand functions 

when prices are included: Se::'..ected re,sions 

!~,I ~ 

R-

11. 
North America 

CONSTA.VT GOP OWN-PRICE 

ABS -367. 34 0.00064 -2.879 0.49 
(-.98) (.2.17) (-1.62) 

CONSTANT GDP OWN-PRICE 

HOP -3265.28 0.00248 1.599 0.97 
(-7.44) (9. 33) ( 1.10) 

CONSTANT GOP OWN-PRICE 

LOP -1783.78 0.0024 l. 759 0.83 
(-1.64) (3.62) (.47) 

I 
CONSTANT GDP OWN-PRICE 

PVC -1884.47 0.00217 1.258 . 0.78 
(-1.64) (2.51) (.16) 

CONSTANT GDP OWN-PRICE hi.ruRA.L PRICE 

VAC -1112. 86 0.00095 3.64 -2.63 0.84 
(-2.09) ( 3.17) (2.38) (-2.59) 

CONSTANT GDP OWN-PRICE 
Pi'R -1922.12 0.00156 I. 718 0.94 

(-5.10) (6.61} .62) 

CONSTANT CON VCN \/MA OWN-PRICE 
PST -2475.89 0.00072 0.036 0.0007 -1.65 

(-11. 78) (5.1\S) ( 14. 01) (3.21) (-2.49) 

CONSTANT CON VCN llfN-PRICE NATURAL PRICE 
SBR -1276.18 0.0006 0.025 7.698 -4. 79 0.97 

(-1.90) (l. OS) (2.31) (l.32) (-3.19) 

2. llestern Euro2e 
CONSTANT GDP C*N-PRICE 

ABS -498. 81 0.00035 -0.076 0.90 
(-3.74) (4.43) (-.15) 

CONSTANT GDP OWN-PRICE 
HOP -933.66 0.0092 l.043 0. 79 

(-1.47) (2. 77) (. 51) - CONSTAITT GDP OWN-PRICE 
LOP -1122. 95 0.0019 4.68 0. 89 

(-1.ll) (3.54) ( l. 38) 

CONSTANT GDP OWN-PRICE 
PVC ~. •l. 81 0.0016 -1.26 0.95 

(-6.06) (6. 83) ( - . 39) 

CONSTANT GDP OWN- 0 RICE NATURAL PRICE 
VAC -168.60 0.00027 - .232 .150 0.88 

(-.24) (.79) (- .14) ( .12) 
·-

CONSTANT CON VCN VMA 

PST 182.13 0.0014 -0. 031 0.0068 0.74 
(.14) (2.22) (-.S6) (. 83) 

-
CONSTANT CON VCN OWN-PRICE NATIJRAL PRICE 

$BR 1458.7 -0.0006 -0.0015 s. 77 ('. 303 0.96 
(4.04) (-1.99) (-1. 71) (4. 42) (.52) 

(cont.iniierJ) 
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Table 3.11 Regression rezults of petrochemica.: demand functions 

-u·li,::a.ri n..,.;,..OC! a.,.c ;n,...111~0.rt• C::o1o,.,,+ort ,...c,...;nne fnnn+;"no.4' 
··----- r- ---- - - -·------- · ----- --- - -o---··- ... --··--··---, 

3. Eastern Euro~ 
C<J4STANT GDP OWN-PRICE 

HOP -756.73 0.00117 -0.542 0.86 
(-4.20) (4. SJ (-.95) 

CONSTANT GDP OWN-PRICE 

LOP -1560.65 0.00346 -2.65 0.97 
(-6.72) (10.09) (-3.42) . 
CONSTANT GDP OWN-PRICE 

PVC -1227.49 0.0027 -1.89 0.98 
(-9.22) (11.82) (-2.22) 

-
CONSTANT GDP OWN-PRICE 

PPR -396.98 0.00062 0.182 o.98 I 
(-10.23) (9. 82) (.62) 

I CONSTANT GDP OWh-PRICE 

PST -274.86 0.0003 -1. 058 0.93 
(-2.45) (7.02) (-2.05) 

CONST Arn" GDP OWN-PRICE NATURAL PRICE 

SBR -858.74 0.00196 4.064 -2.015 0.94 
(-2.10) ( 3. 23) (2.40) (-2.40) 

i<t. Jaran 
Ci.:NSTANT GDP OWN-PRICE 

L\BS -189.16 0.00057 0.598 0.88 
(-2.35) (2. 88) (1.34) 

CONST Arn" GDP OWN-PRICE 
HDP -826.33 0.0017 2.62 0.82 

(-2.36) (2. 48) (2. 34) 

CONSTANT GDP OWN-PRICE 
LOP 

I 
204.49 0.000064 4.35 0.63 
( .37) ( .06) (2. 35) 

CORSTANT GDP OllH-PRICE 

PVC 507 0.001135 4.47 0.53 
(2.59) (1.00) (0.41) 

----
CONSTANT GDP OWN-PRICE 

PPR -1191. 98 C.00176 8.059 0.66 
(-1.70) (l. 34) (1. 74) 

CONSTANT GOP OWN-PRICE NATURAL PRICE 
VAC 196.23 0.00011 0.984 o. 319 0.44 

(. 27) (. 086) (.37) (. 23) 

CONST1Wr CON VCN VMA OWN-PRICE 
PST -710. 01 0.0029 0.0016 0.00018 2.25 0.98 

(-1.14) ( 1. 10) (. 79) (.13) (1.47) 

CONSTANT CON VCN OWN-PRICE NATURAL PRICE 
SBR -7.06 0. 0011 -0.0002 -0.278 . 776 0.99 

(-.096) (3. 35) (-.SO) (-. 58) (5. 05) 

.. " ' J ~ ,. 
~ -·-~- ~- ~-- --------~----- ---------------- -------
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3.9.2 Price behaviour in Western Europe 

D~mand price responsiveness in the petrochemical markets in Western 

Europe are not evident during the period 1974-1981. In most equations where 

prices are admitted as explanatory variables, the signs on price responses are 

inconsistent with a priori economi~ restrictions. With the exception of tt:e 

ABS price which has a negative sign but which is statistically insignificant, 

all other own-price effects ace positive. What is perhaps more disturbing is 

the fact that the introduction of price variables into a number of equations 

renders the activity proxy variables either insignificant or negative in 

sign. 11tis is again the familiar simultaneity problem due, in this case, to a 

connnon rising trend in most prices and activity variables (see table 3.11). 

3.9.3 Price behaviour in Eastern Europe 

It is generally claimed, without much substantiation, that economic 

behaviour in planned economies is price insensitive. The evidence in table 11 

for Eastern Europe, though admittedly tentative, suggests that the prices of 

petrochemical products are significant variables, influencing the consumption 

of these products. 11te HDP demand is negatively related to its own-price, but 

the standard error on the price coefficient is large enough to warrant concern 

about the reliability of this sign. However, the LDP demand is negatively 

related to its own-price, and this coefficient is highly significant. The 

same is true for PVC and PST. Alternatively, the price coefficient in the PPR 

equation has the wrong sign, but it is not statistically significant. The 

own-price effect in the SBR equation has the wrong sign but it is 

statistically significant, and the ,rice coefficient of the price of natural 

rubber is negative and significant (see above). 

3.9.4 Price behaviour in Japa~ 

The evidence from Japan indicate~ that price coefficients are significant 

but have t~e opposite signs from wh~t is generally expected on an a priori 

basis. In addition to simultaneity problems, a possible explanation for this 

phenomenon, and one that may be relevant for Japan, with its long distances to 

the sources of feedstocks and to its export markets, is that price responses 

are dynami~ in nature with lags and expectations playing major roles. if 
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p•ices are expected to rise tomorrow, purchases will ratio~ally be higher 

today. G1veu n,,\t" petrochemical prices are highly correlateci with oil prices 

(see below) and given that 1974-1981 was a special period during which oil 

prices increased markedly, inventory investment behaviour, which is linked 

positively to prices, may have nominated flow demand (it must be remembered 

that apparent consumption includes inventory changes). 

Upon examining the particular petrochemical product demand equations for 

Japan, we find that the ABS price has a positive sign but is not significant. 

Moreover, both the HDP and LDP prices have the -.n-ong sign and both are 

statistically significant. The PVC price coefficient is also pos1t1.ve and 

highly significant, whereas both the PPR and PST prices are barely significant 

and positive. Interestingly, the SBR own-price effect is negative but 

insignificant and the price of natural rubber is positive and highly 

significant. 

In the next section, the results of using tte equations in this section, 

the fnrec?~ts of exogenous variables from the UNITAD model, and our price 

forecasts, to generate predictions of future petrochemical demands by region 

until the year 2000 are presented in detail. 
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4. THE FORECASTING RESULTS 

4.1 the forecasting methodology 

A primitive approach to medium or locg-term forecasting involves the use 

of a mechanical trend extrapolation for some sp~cific variable of interest, or 

a mechar.ical trend extrapolation 1118de separately for each of a number ~f 

variables. Such a rough prccedure may be useful in very simple problems where 

accuracy and explanation are not essential or where the growth process of the 

pheno~ena in question is strongly stable. 

To explain most economic phenomena, however, a more def~ned approach is 

required; one might attempt to extrapolate simultaneously several endogenous 

variables, wherein their mutual dependency is reflecteJ in a more or less 

elaborate dynamic system. 1be essential rationale for such forecasts is that 

the future course of any specific variable will impact upon the course of 

others. All of the variables of the model therefore must be considered 

simultaneously. One essential ingredient of this system is the fact that, in 

computing the forecasts, many of the elements that mutually influence each 

other are not actually observed and must be guessed. 1bis leads logically to 

ail analysis which noes not yield one definite forecast but rather a number of 

alternative forecasts, each of them derived from a specific set of assumptions 

regarding the future course of some of the elements that are structurally tied 

together. 

1he type of forecast outlined above is often referred to as an on-looker 

forecast A la Ragnar Frisch to distinguish it from forecasting exercises 

wherein the emphasis in on influencing the course of economic events and 

wherein models are designed to aid in the process of instrument selection to 

affect targets. Once the emphasis is shifted from the on-looker viewpoint to 

that of influencing the course of events, the analytical structure of the 

exercise changes. Certain variables or constants which now attract particular 

interest are those which can be selected in a rather direct way to influence 

the behaviour of the system. 

the system employed in this study is basically of the on-looker variety; 

however, the fact that our structural equations in section 3 are tied to the 
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UNITAD model, which is capable of generating a large set of alternative v•lues 

products, 3llows us to consider several alternative paths for these demands. 

We have opted to use the TREND Forecasts (explained in Appendix A), and to 

employ two structures to generate the demand forecasts for 1985, !990, 1995 

and 2000, one exclusive of prices and one that includes price variables in the 

four industrialized regions of the world. The alternative exclusive of prices 

is referred to as alternative A and the second alternative inclusive of prices 

is called alternative B. 

4.2 Alternative A forecasts 

There are several ways in which the forecasts of demands for petrochemical 

products may be organized; we have elected to present the analysis in terms of 

group of pro~ucts by region. The results of these forecasts, which can be 

viewed as benchmark forecasts, are arrayed in tables 4.1 through 4.26. 

4.2.1 The historical background 1975-1980 

North America was, by far, the largest consumer of petrochemical products 

in 1975, accounting for &lmost 36 per cent of total world petrochemical demand 

for some 23 of these products. In the same year, Western Europe accounted for 

almost 30 per cent, Eastern Europe 14.7 per cent end Japan 11.1 pe~ cent of 

total world demand for these products. The industrialized countries together 

consumed over 90 per cent of the world total output of these products. Latin 

America, South and South-East Asia are the three largest consuming areas in 

the developing countries (ffee tables 4.1 and 4.2). 

The volume of North American consumption in 1975 varies from product to 

product. It is highest in ethylene glycol, acetic acid, ethylene oxide, and 

formaldehyde; all are intermediate petrochemical products. However, in the 

case of VCM, PVC, methanol, LDPE, EDC and acrylonitrile, North American 

consumption falls short of that of Western Europe. 

Regardless of region, ammonia was the largest petrochemical product 

consumed in 1975; the percentage share£ of its consumption varied, however, 

from region to region. Japan and South-East Asia were the only exceptions. 



Table 4.1 World pelrochemical consumption by region and product, 1975 
(thousand metric tona/year) 

Regions Africa N.Afrlca South 
North Weslern CFB Other Latin (South + Kiddle South last World 

America Europe Europe Japan developed America Sahara) last Asia Asia Total 

ABS 318.0 190.0 o.o 137.0 9.0 17.0 o.o 5.0 0.0 14.0 690.0 
Acet.ic acid 1039.0 0.0 125.0 505.0 20.0 76.0 o.o 19.0 23.0 24.0 1831.0 
Acrflonitrlle 481.0 6H.O 42.0 o\53.0 2.0 59.0 o.o 0.0 o.o 119.0 1845.0 
Amaonla 18140.0 10000.0 15500.0 1740.0 850.0 2970.0 260.0 870.0 3370.0 0.0 53700.0 
Butadiene 1490.0 860.0 100.0 470.0 44.0 159.0 o.o o.o 15.0 28.0 3166.0 
Ethyl Benzene 2633.0 21~8.0 o\39.0 991.0 u.o 135.0 0.0 0.0 18.0 o.o 6395.0 
Ethylene 9769.0 7694.0 428.0 3329.0 308.0 598.0 0.0 51.0 87.0 189.0 22453.0 
Btbylene Dichloride 3779.0 47.\3.0 19.\.0 1931.0 159.0 326.0 0.0 70.0 o\7.0 151.0 llo\00.0 
EthJlene Glycol 1740.0 557.0 26.0 33.\.0 7 .0 89.0 0.0 0.0 8.0 122.0 2883.0 
Ethylene Ozide 2129.0 1112.0 ••.o 494.0 18.0 72.0 o.o o.o 10.0 7.0 3886.0 a. 
Foraaldehyde 2171.0 24.0 307.0 835.0 70.0 23.\.0 o.o 21.0 27.0 333.0 o\022.0 N 

HDPB 1031.0 930.0 46.0 310.0 72.0 133.0 0.0 22.0 25.0 125.0 2694.0 I 

LDPI 2197.0 3033.0 747.0 731.0 155.0 o\32.0 o.o 61.0 36.0 309.0 7701.0 
llethanol 2325.0 2407.0 1905.0 779.0 37.0 152.0 o.o 23.0 27.0 182.0 7837.0 
PKT 1410.u 572.0 267.0 278.0 50.0 218.0 o.o 19.0 18.0 397.0 3229.0 
PVC 1665.0 2934.0 572.0 1050.0 lo\8. 0 340.0 o.o 33.0 o\3.0 332.0 7117 .o 
Polypropylene 798.0 565.0 83.0 o\40.0 48.0 96.0 3.0 o.o 1.0 188.0 2222.0 
PolJ•tJrene 1224.0 li36.0 276.0 442.0 39.0 140.0 o.o 4.0 10.0 118.0 3489.0 
PropJl•n• 4311.0 4178.0 95.0 1980.0 83.0 253.0 o.o 15.0 33.0 124.0 11072.0 
SBR 1607.0 1032.0 786.0 355.0 35.0 237.0 0.0 o.o 23.0 55.0 4130.0 
StJrene 2065.0 1931.0 o\20.0 815.0 56.0 195.0 o.o 0.0 16.0 55.0 5553.0 
Val 1805.0 3200.0 675.0 1213.0 114.0 273.0 0.0 o.o 45.0 275.0 7600.0 
Vinyl acehte 606.0 381.0 0.0 351.0 12.0 55.0 o.o 11.0 4.0 12.0 1432.0 

Regional total 64133 .o 50406.0 23077 .o 19963.0 2377 .0 7259.0 263.0 1224.0 3886.0 3159.0 176347.0 

Source: Econometric Research data files. 

~ 



Table 4.2 World petrochemical consumption by region and product, 1975 
(row percentages) 

---
-~1001 Africa N.Afrlca South 

North Western CPE Other Latin (South + Kiddle South East World 
Product a America Burope Europe Japan developed America Sahara) !asl Asia Asia Total 

ABS 46.09 27.54 0.00 19.86 1.30 2.46 0.00 . 72 o.oo 2.03 l.00.00 
Acetic acid 56.74 0.00 6.83 27.58 1.09 4.15 0.00 1.04 1. 26 1.31 l.00.00 
Acrylonitdle 26.07 37.34 2.28 24.55 .11 3.20 o.oo 0.00 o.oo 6.45 J.00.00 
Amaonla 33.78 18.62 28.86 3.24 1.58 ).53 .48 1.62 6.28 o.oo J.00.00 
Butadlene 47.06 27.16 3.16 14.85 1. 39 5.02 0.00 0.00 .47 .88 J.00.00 
Btbyl Benzene U.17 33,43 6.86 15.50 .64 2.11 0.00 o.oo .28 0.00 l.00.00 
ltbJlene 43.51 32.02 8.32 13.86 1.28 2.49 0.00 .21 .36 .79 l.00.00 
lthJlene Dichloride 33.15 41. 61 1. 70 16.94 1. 39 2.86 0.00 .61 • a\l 1. 32 l.00.00 
Btbylene Glycol 60.35 19.32 .90 11. 59 .24 3.09 0.00 o.oo .28 4.23 ].00. 00 
itbJlene Oxide 54.79 28.62 1.13 12. 71 .46 1.85 0.00 0.00 .26 .18 l.00.00 
~or.aldehyde 53.98 .60 7.63 20. 76 l. 74 5.82 0.00 .52 .67 8.28 l.00.00 
HD~I 36.23 32.68 5.27 10.89 2.53 4.67 o.oo 2.46 .88 4.39 J00.00 
LDPll: 27.95 38.59 9.50 9.30 l. 97 5.50 0.00 2.80 .46 3.93 100.00 ,..,, 

,,,) 
lletbaa.ol 29.67 30. 71 24.31 9.94 .47 1.94 0.00 .29 .34 2.32 ]00.00 
PST 43.67 17. 71 8.27 8.61 1. 55 6.75 0.00 .59 .56 12.29 100.00 
PVC 21.51 37.90 12.92 13.56 l. 91 4.39 0.00 2.97 .56 4.29 100.00 
PolypropJlene 33.54 23.75 8.41 l~.50 2.02 4.04 .13 1.68 .04 7.90 100.00 
PolJ•tJr•n• 34.33 34.67 7.74 12.•0 1.09 3.93 o.oo 2.24 .28 3.31 100.00 
PropJl•n• 35.40 34.31 9.85 16.~ 6 .68 2.08 0.00 .12 .27 1.02 100.00 
SIR 38.91 24.99 19.03 8.60 .85 5.74 0.00 0.00 .56 1.33 100.1)0 
StJr•ne 37.19 34.77 7.56 14.68 1.01 3.51 0.00 0.00 .29 .99 100.00 
VCll 23.75 42.11 8.88 15.96 1.50 3.59 0.00 0.00 .59 3.62 100.00 
Vlcyl acetate 42.32 26.61 0.00 24.51 .84 3.84 0.00 . 77 .28 .84 100.00 

--· 
Regiooal. total 35.92 27.97 14.65 11.08 1.32 4.03 .15 .97 2.16 1. 75 100.00 

Soiarce: Kconoaetrlc Research data files. 

.. 



Table 4.3 World petrochemical consw11ption by region and product, 1980 
(column percentages) 

Regions Arri ca N .Africa South 
North Western CPB Other Lal.in (South + Middle South !Ht World 

Aaerica Bu rope Bu rope Japan developed America Sahara) BHt Alia A1h Total 

ABS .49 .38 0.00 .69 .38 .23 o.oo .41 0.00 .44 .39 
Acetic acid 1.61 0.00 .54 2.53 .84 1.05 o.oo 1. 55 .59 .76 1.04 
Acr7loni trile .74 1.37 .18 2.27 .08 .81 o.oo o.oo o.oo 3. 77 1.05 
Amaonia 28.02 19.84 67.17 8. 72 35.76 40.91 98.86 71.08 86. 72 o.oo 30.45 
Butadiene 2.30 1. 71 .43 2.35 1.85 2.19 o.oo o.oo .39 .89 1.80 
ltbJl Benzene 4.07 4.24 1.90 4.96 1. 72 1.86 o.oo o.oo .46 o.oo 3.63 
ltb7lene 15.09 15.26 1.85 16.68 12.96 8.24 0.00 4.17 2.24 5.98 12. 73 
ltb1lene Dichloride 5.84 9.41 .84 9.67 6.69 4.49 o.oo 5. 72 1.21 4.78 6.46 
ltbylene Gl7col 2.69 1.11 .11 1.67 .29 1.23 o.oo o.oo .21 3.86 1.63 
Ethylene Odde 3.29 2.21 .19 2.47 .76 .99 0.00 0.00 .26 .22 2.20 Cf\ 

Fonaaldeb7de 3.35 .05 1.33 4.18 2.94 3.22 o.oo 1. 72 .69 10.54 2.28 ~ 

HDPB 1.59 1.85 .20 1. 55 3.03 1.83 0.00 1.80 .64 3.96 1.53 
I 

LDPB 3.39 6.02 3.24 3.66 6.52 5.95 o.oo 4.98 .93 9. 78 4.37 
lletbanol ~.59 4.78 8.25 3.90 1.56 2.09 o.oo 1.88 .69 5.76 4.44 
PIT 2.18 1.13 1.16 1.39 2.10 3.00 o.oo 1.55 .46 12.57 1.83 
PVC 2.57 5.82 2.48 5.26 6.23 4.68 o.oo 2. 70 1.11 10.51 4.04 
Pol7prop7lene 1.23 1.12 .36 2.20 2.02 1.32 1.14 o.oo .03 5.95 1.26 
Polyat1rene 1.89 2.45 1.20 2.21 lJ~ 1.93 o.oo .33 .26 3.74 1.98 
Prop7lene 6.66 8.29 .41 9.92 3.49 3.49 o.oo 1.23 .85 3.93 6.28 
SBR 2.48 2.05 3.41 1. 78 1.47 3.26 o.oo o.oo .59 1. 74 2.34 
Styrene 3.19 3.83 1.82 4.08 2.36 2.69 o.oo o.oo .41 1.74 3.15 
VCll 2.79 6.3~ 2.92 6.08 4.80 3.76 o.oo o.oo 1.16 8. 71 4,31 
VinJl acetat.a .94 .76 o.oo 1. 76 .50 .76 0.00 .90 .10 .38 .81 

Regional total 100.0CI 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 :Loo.oo 

Source: Econometric Research data files. 



Table 4.4 World petrochemical consumption by region and prod•1ct, 1980 
(thousand metric tons/year> 

Regjons Africa N.Africa South 
North West,ern CPE Other Latin (South + lliddle South l&1t World 

.Aaerica Bu rope Bu rope Japan developed America Sahara) l&1t Asia Alia Total 

ABS 404. 0 335.0 o.o 227.0 14.0 37.0 o.o 3.0 5.0 71.0 11096.0 
Acetic acid 1387.0 869.0 o.o 352.0 17.0 139.0 o.o 25.0 32.0 56.0 2;177 .o 
Acr1lonitrile 680.0 927.0 69.0 513.0 3.0 143.0 o.o o.o 10.0 207.0 2552.0 
Ammonia 22680.0 14000.0 18600.0 2300.0 1180.0 3920.0 350.0 1200.0 6300.0 o.o 70'S30.0 
Butadiene 1615.0 1090.0 36.0 630.0 55.0 260.0 o.o o.o 22.0 99.0 31!S07 .O 
ltbJl Benzene 3921.0 2815.0 606.0 1259.0 144 .o 329.0 o.o o.o 2•.o 121.0 9:ll9.0 
Btb11ene 13656.0 11170.0 3100.0 "167.0 "14.0 1210.0 o.o 210.0 155.0 866.0 35t>l8.0 
Ethylene Dichloride 5~04.0 6562.0 365.0 2673.0 116.0 584.0 o.o 44.0 51.0 903.0 1no2.o 
1tb1lene Glycol 2045.0 701.0 42.0 445.0 29.0 146.0 o.o 20.0 13.0 320.0 3761.0 
ltbJlene O:dde 2•99.0 1277 .o 105.0 537.0 25.0 179.0 o.o o.o 16.0 150.0 uaa.o 
Fonaaldebyde 2772.0 3736.0 425.0 1120.0 100.0 310.0 o.o 74 .o 52.0 547.0 9:!06.0 I 

HDPB 1987.0 1451.0 400.0 550.0 129.0 328.0 o.o 100.0 51.0 290.0 5:!86.0 0\ 
V1 

LDPI 319•.o 4203.0 1096.0 868.0 2•3.0 830.0 o.o 370.0 95.0 •66.0 ll:l65.0 
lletbanol 3418.0 3303.0 2630.0 1124.0 57.0 344.0 o.o 40.0 70.0 312.0 11:~91.0 

PIT 1597.0 712.0 436.0 491.0 54.0 350.0 15.0 21.0 46.0 767.0 4•\96.0 
PVC 2429.0 3931.0 1400.0 1428.0 247.0 678.0 o.o 150.0 80.0 792.0 11:135 .o 
Polypropylene 1450.0 1239.0 300.0 873.0 102.0 255.0 3.0 60.0 17.0 476.0 4:'75.0 
Pol1st1rene 1611.0 1676.0 395.0 675.0 63.0 290.0 o.o 95.0 13.0 306.0 5:L21t.O 
Propylene 6679.0 5714.0 1100.0 2606.0 150.0 695.0 o.o 3.0 61.0 lt89.0 18:L97. 0 
SBR 1477 .o 1171.0 9.\0.0 508.0 .\0.0 359.0 o.o 12.0 22.0 176.0 ":'05.0 
Styrene 2715.0 2669.0 519.0 1221.0 11.\.0 411.0 o.o 2.0 19.0 254.0 7lt94 .o 
VCll 2737.0 4111.0 1348.0 1558.0 241.0 609.0 o.o 25.0 41.0 138.0 ll~i78.0 
Vinyl acetate 603.0 .\90.0 o.o .\3.\. 0 13.0 100.0 o.o 19.0 5.0 79.0 U43.0 

--
Regional total 87"60.0 74222.0 3.\682.0 26559.0 3550.0 12646.0 368.0 2680.0 7200.0 8585.0 25n•5:? n 

Source: Econometric Research data files. 



Table 4.5 World petrochemical con•ump~ion by region and product, 1980 
<row percentage•) 

RegioH Africa N.Africa South 
North We•tern CPI Other Latin (South + Middle South lut w,orld 

Aaerica lurope Bu rope Japan developed America Sahara) But Alia A•ia T•otal 

ABS 36.86 30.57 0.00 20. 71 1.28 3.38 0.00 .27 .46 6.48 lOi:>.00 
Acetic acid •8.21 30.21 o.oo 12.23 .59 4.83 o.oo .87 1.11 1.95 101:>.00 
AcrJ'lonitrila 26.65 36.32 2.10 20.10 .12 5.60 o.oo o.oo .39 8.11 10•0.00 
~nia 32.16 19.85 26.37 3.26 1.67 5.56 .50 1. 70 8.93 o.oo 101:>.oo 
Butadiene 42.42 28.63 .95 16.55 1.44 6.83 o.oo o.oo .58 2.60 10•1>.00 
ltbJ'l Benzene 42.53 30.53 6.57 13.66 l.56 3.57 o.oo o.oo .26 l.31 10·0.00 
!tb1lene 39.00 31.90 8.85 11.90 1.18 3.66 0.00 • !JO .44 2. "7 10·0.00 
ltb1lene Dichloride 34.32 38.15 2.12 15.54 .67 3.39 0.00 .26 .30 5.25 101).00 
ltbJ'lene Cl;rcol 54.37 18.64 1.12 ll.83 .11 3.88 0.00 .53 .35 8.51 100.00 
!tb11ene Ozide 52.19 26.67 2.19 11.22 .52 3.74 o.oo o.oo .33 3.13 10·1). 00 
Poraal<'-•h1de 30.11 40.58 4.62 12.17 1.09 4.13 0.00 .80 .56 5.94 10•1), 00 
HDPI 37.59 7.45 7.57 10.40 2.44 6.21 o.oo 1.89 .96 5.49 10•1).00 °" CJ'\ 
LDPI 28.10 36.19 9.64 7.64 2.14 7.30 0.00 3.26 .84 4.10 10•:>.00 
lletbanol 30.25 29.24 23.28 9.95 .50 3.04 o.oo .35 .62 2.76 1011>.00 
PET 35.52 15.84 9.70 10.92 1.20 7.78 .33 .62 1.02 17.06 10•:>.00 
PVC 21.43 34.68 12.35 12.60 2.18 5.98 o.oo 3.09 .n 6.99 10.). 00 
Polyprop1lene 30.37 25.95 6.28 18.28 2.14 5.34 .06 1.26 .36 9.97 101).00 
PolJ'•tfrene 31.44 32. 71 7. 71 13.17 1.23 5.66 o.oo 1.85 .25 5.97 101),00 
PropJ'lene 36.70 31.40 9.89 14.32 .82 3.82 o.oo .02 .34 2.69 101),00 
SBR 31.39 24.89 19.98 10.80 .85 7.63 o.oo .26 .47 3.74 101),00 
StJ'rene 33.96 33.39 7.37 15.27 1.43 5.14 0.00 .03 .24 3.18 101),00 
VCll 23.64 36.11 11.64 13.46 2.08 5.26 o.oo .22 .35 7.24 101) .00 
VinJ'l acetate 3•.60 28.ll o.oo 24.90 .75 5.74 0.00 l.09 .29 4.53 101) .oo 

Regional total 33.91 28. 77 13.45 10.30 1.38 4.90 .u 1.04 2.79 3.33 101).00 

Source: Econ011etric Re1earch data file•. 
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Ethylene was the second largest consumed petrochemical in most regions, 

followed by ethylene dichloride. 

The pattern of world petrochemical consumption in 1980 is not 

significantly different from that which prevailed in 1975 (with some minor 

exceptions). See tables 4.3 and 4.4. 

The share of the industrialized countries 1n total consUI!lption fell 

slightly, whereas every developing region, with the exception of South-Saharan 

Africa, showed some minor increases in its corresponding total petrochemical 

consumption shares. South-East Asia sho~ed the largest increase in shares 

among developing regions. 

Annual rates of growth of total petrochemical consumption between 1975 

and 1980 were highest in developing countries. In the Arab region, the growth 

rate stood at 9.0 per cent, exc~eded 22.1 per cent in South-East Asia, 

11.7 per cent in Latin America and 13.1 per cent in South Asia. The 

corresponding rates of growth in the developed regions during the same ~eriod 

were as follows: 6.2 per cent in North America, 5.9 per cent in Japan, 

5.6 per cent in Eastern Europe and 8.0 per cent in Western Europe (see 

table 4.5). 

Rates of growth of consl!Dlption by product were different according to 

regions. In North America, consumption of HDPE grew at the rate of 

14 per cent during 1975-1980. Polypropylene, ehtylene dichloride and 

propylene consumption grew at the rates of 12.7, 9.3 and 9.2 per cent, 

respectively. However, consumption of SBR actually fell at the rate of 

1.7 per cent per year during the same period. 

The highest rates of annual consumption growth in Western Europe during 

the period 1975-1980 were in formaldehyde, polypropylene, ABS and HDPE. On 

the other hand, SBR and ethylene oxide consumption growth rates were 

relatively l~w. 

The rates of growth of consumption in Eastern Europe during the same 

period were relatively high in a number of products, including acrylon~trile, 

ethylene, ethylene dichloride, ethylene glycol, ethylene oxide, PET, PVC, 

' 
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polypropylene, and VCH. On the other hand, the consumption of butadiene fell 

drastically from 100 thousand metric tons in 1975 to 36 thousand metric tons 

only in 1980. 

In Japan the rate of growth in the consumption of plastics exceeded other 

petrochemical consumpti~n growth rates during this period. Consumption demand 

for polypropylene g{ew at the rate of 14.7 per cent per year, for HDPE at the 

rate of 12.2 per cent and for PET at 12 per cent. Only the demand for acetic 

acid declined during this period. 

Starting from relatively low levels in 1975, Latin American demands for 

petrochemicals were markedly higher in 1980. With the exception of only two 

petrochemical products, a11111'1onia (5.7 per cent) and SBR (8.7 per cent), the 

annual consumption growth rates for the remaining products were 10 per cent or 

higher, with the highest rates in propylene, at 22.4 per cent, polypropylene, 

at 21.6 per cent and ethylene oxide, at 20 per cent. 

Demands for petrochemical products in the Arab region also grew very 

rapidly between 1975 and 1980, and particularly the demand for plastics. In 

fact, during this period, the demand for ethylene grew at the rate of 

32.7 per cent per year and that for formaldehyde at the rate of 28.6 per cent 

per year, whereas d~mands for ABS ethylene dichloride and propylene declined. 

Not surprisingly, in the light of substantial agricultural activity, the 

demand for ammonia grew rapidly in South Asia, at the annual rate of 

13.3 per cent between 1975-1980. However, the largest growth occurred in the 

demand for polypropylene at an annual rate of 76.2 per cent during the same 

period. The demand for SBR declined as the use of domestic natural rubber 

increased. 

The demand for all types of petrochemicals in South-East Asia grew very 

rapidly during this period; the overall annual growth rate exceeded 

22 per cent. The rates of growth of demand for most products were quite high, 

particularly for ethylene oxide, vinyl acetate, ethylene dichloride, ABS and 

ethylene. 
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1be rapio growth that had characterized the petrochemical industry s1ncP 

the early 1950s slowed down in the mid-1970s; in spite of this, it outstripped 

the growth of most regional GDPs. Two basic characteristics dominate the 

1975-1980 world petrochemical consumption patterns. In the first place the 

rates of growth of demands in developing countries for most of the petro

chemicals were significantly higher than those of North America, Western 

Europe or Japan. Secondly, there existed a structural consumption pattern, 

with the demand for final petrochemical products being highest in Western 

Europe, while the demand for intermediates and basics was highest in North 

America. 

With this historical setting in view, we now turn to a brief analysis of 

the forecasts for 1985, 1990, 1995 and the year 2000. 

4.2.2 World demand for petrochemical products by region 

and COUIC!odity, 1985 

Discussion of the future demand for petrochemical products will be 

organized by coDDDodity groups~ basic, intermediate and final. 

(a) Demand for basic petrochemical products, 1985 

1be basic block of petrochemical products of special concern to us in 

this study is that composed of the olefins, ammonia and methanol; each will be 

discussed separately using the results in tables 4.6, 4.7, 4.8 and 4.9. 

Total world demand for ethylene in 1985 is estimated to be about 

39.8 million MT/y; this represents a growth rate of about 2.6 per cent per 

year from 1980. Given that the forecast world GDP rate of growth is 

2.6 per cent per year, the implied output elasticity for ethylene between 1980 

and 1985 is unitary. North America is expected to be the largest consumer 

with a share of 40.9 per cent of the total world consumption of ethylene; the 

industrialized countries together account for over 91.8 per cent of expected 

world consumption in 1985 (See tables 4.6, 4.7 and 4.8). 

World consumption of propylene is forecast to exceed 23.6 million MT/y in 

1985; this represents an annual growth rate of 5.4 per cent over the 1980 
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Table 4.6 World petrochemical consumption by region and product, 1980 
(column percentages) 

Regions Africa N.Africa South 
North Western CPE Other Latin (South + Middle South East '-'orld 

America Europe Europe Japan developed America Sahara) Bast A•ia A1ia 1'otal 

----
ABS . 46 . 45 o.oo .85 .39 .29 o.oo .15 .07 .83 . 43 
Acetic acid 1.59 1.17 o.~u 1.33 . 48 1.10 o.oo 1.26 • 41t .65 l.14 
Acryloni trile .78 1.25 .23 1.93 .08 1.13 o.oo o.oo . lit 2.41 l.01 
Ammonia 25.93 16.86 62.14 8.66 33.24 31.00 95.11 60.33 87.50 0.00 2 I'. 93 
Butadiene 1.85 1.47 .12 2.37 l. 55 2.06 o.oo o.oo .31 1.15 l. 51 
BthJl Benzene 4. 48 3.79 2.02 4.74 11.06 2.60 0.00 o.oo .33 1.41 ~I. 65 
Ethylene 15.61 15.05 2.81 15.69 11.66 10.12 0.00 2. 71 2.15 10.09 14'..91 
Ethylene Dichloride 6.75 8.84 1.22 10.06 3.27 ". 62 o.oo 2.21 • 71 10.52 f1. 81 
lthJlene Glyc<'l 2.34 .94 . lit 1.68 .82 1.15 o.oo .30 .18 3.73 l..48 
Ethylene Odde 2.86 1. 72 .35 2.02 .70 1. 42 0.00 0.00 .22 1. 75 l.90 
P'onu.ldebyde 3.17 5.03 1.42 lt.22 2.82 3.00 0.00 3. 72 • 72 6.37 ~1.65 

HDPE 2.27 1.95 .59 2.07 3.63 2.59 o.oo 5.03 . 71 3.38 ·~. 01 
-1 
0 

LDPE 3.65 5.66 3.66 3.27 6.85 6.56 0.00 8.25 1.32 5.43 i1. 42 I 

Methanol 3.91 4.45 8.79 4.23 1.61 2. 72 0.00 2.01 .97 3.63 i1. 4 7 
PBT 1.83 .96 ~.46 1.85 1.52 2. 77 4.08 1.41 .64 8.93 l.. 78 
PVC 2.78 5.30 3.10 5.38 6.96 5.36 o.oo 6.49 1.11 9.23 i1. 21 
Polypropylene 1.66 1.67 .60 3.29 2.87 2.02 .82 1. 51 .24 5.54 J •• 83 
PolJ•tJrene 1.84 2.26 1.32 2.54 1.77 2.29 o.oo 1. 56 .18 3.56 ·~ .00 
PropJlere 7.64 7.70 .41 9.81 4.23 5.50 o.oo .15 .85 5.70 h.54 
sea 1.69 1.58 3.U 1.91 1.13 2.84 o.oo .60 .31 2.05 J •• 86 
Styrt:ne 3.10 3.60 1.97 4.60 3.21 3.25 0.00 .10 .26 2.96 ;1.11 
VC'il 3.13 5.63 4.50 5.87 6.79 lt.82 o.oo 1.26 .57 9. 76 •!.59 
VinJl acetate .69 .66 o.oo 1.63 .37 .79 o.oo .96 .07 .92 .69 

Rf'gionaJ total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Source: Bconoa9trlc Research data files. 
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Table 4.7 Rate of growth of world petrochem~cal consumption 
by region and prod~ct 1975-1981) 

Regions Africa N .Africa South 
North Wertern CPE Other Latin (South + Kiddle South Bast Worl1:I 

Aaerica Europe Europe Jap1&n developed Aaerica Sahara) Bast Asia Alia Total 

ABS .049 .120 o.ooo .106 .092 .168 o.ooo -.097 o.ooo .384 .097 
Acetic tcid .059 0.000 0.000 - .070 -.032 .128 0.000 .056 .068 .185 .095 
Acrylonitrile .072 .061 .104 .025 . OQ4 .194 0.000 0.000 o.ooo .117 .067 
Ammonia .046 .010 .037 .057 .068 .057 .061 .066 .133 0.000 .051& 
Butadiene .016 .049 -.185 .060 .046 .103 o.ooo o.ooo .080 .L87 .03;!1 
ethyl Benzene .083 .057 .067 .049 .286 .1q5 0.000 0.000 .059 o.ooo .ON 
Ethylene .069 .077 .145 .046 .061 .164 0.000 .011 .122 .356 .077 
~thylene Di~hloride .093 .067 .135 .067 -.061 .124 o.ooo -.089 .016 .430 . \)81& 
Ethylene Glycol ,033 .047 .101 .059 .329 .104 0.000 0.000 .102 .213 .05·' 
ICthJlene OJ:ide .033 .026 .190 .017 .068 .200 0.000 0.000 .099 .846 .043 
Fonaaldehyde .050 1. 744 .067 ,060 .Oi'4 .102 0.000 .286 .14Q .104 .181:> 
HDPE .140 .093 .309 .122 .124 .198 0.000 .354 .153 .183 .13·' 
LDP! .078 .067 .080 .035 .094 .140 0.000 .219 .214 .086 .077 
llethanol .080 .065 .067 .076 .090 .177 0.000 .117 .210 .114 .ON -l 

f-' 

PIT .025 .045 .103 .120 .016 .099 0.000 .081 .206 .141 .06;!1 
PVC .078 .060 .101 .063 .108 .148 o.ooo .313 .132 .190 .OU 
Polypropylene .127 .170 .167 .147 .163 .216 0.000 0.000 .762 .204 .15:!1 
Polystyrene .056 .063 .074 .088 .101 .151 o.ooo .506 .054 .210 .077 
Propylene .092 .065 .053 .056 .126 .224 0.000 -.275 .131 .316 .083 
SBR -.017 .026 .036 .074 .027 .087 o.ooo 0.000 -.009 .262 .02'& 
Styrene .056 .067 .070 .08" .153 .161 o.ooo O. 01v; .035 .358 .ON 
VCll .087 .055 .148 .051 .162 .174 o.ooo o.ooo -.018 .250 .ou 
Vinyl acetate -.001 .052 0.00(' .043 .016 .127 0.000 .116 .046 .458 .041) 
V.A. agriculture .015 -.001 0.000 0.000 o.ooo 0.000 0.000 o.ooo 0.000 0.000 .OO·• 
V. A. aanufacturing .047 .004 0.000 .01.13 0.000 0.000 o.ooo 0.000 o.ooo 0.000 .031) 
V. A. construction .014 .003 0.000 .07!) 0.000 o.ooo 0.000 o.ooo o.ooo 0.000 .017 
Consuaption .037 .034 O.OQO .027 0.000 o.ooo 0.000 0.000 o.ooo 0.000 .035 
GDP .038 .037 .036 .030 .025 .056 .031 .059 .037 .069 .03·~ 

Regional- total. .062 .080 .053 .059 .084 .117 .069 .102 .131 .221 .OH 

Source: !conoaetric Research d~ta files. 

) 
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level and an output elasticity for ethylene demano of over 2.08. Again, North 

America is the largest consumer, with a 38.4 per cent share of the world 

total, follo~ed by Western Europe with a 31.2 per cent share; the developing 

countries together are expected to account for only 7.48 per cent. Demand for 

propylene is forecast to gro• fastest in the Arab region in 1985. 

World demand for butadiene is predicted to be about 5.7 million 'tfl:/y in 

1985; this is about 50 per cent higher than its level in 1980 which translates 

into an annual growth rate of 8.3 per cent per year. The implied GDP 

elasticity of world demand for butadiene is 3.2. North America is expected to 

account for almost half of world consumption. The share of the developing 

countries is a meager 8.9 per cent. During the period 1980-1985, the demand 

for butadiene is expected to grow fastest in Eastern Europe. 

Wor:d demand for methanol is forecast to exceed 12.4 million MT/y in 

1985, a figure which represents a slight increase of 9.9. per cent over the 

1980 J.evel. The implied annual rate of growth is thus 1.9 per cent which 

means an output elasticity of less than one (0.73). Western Europe is the 

largest consumer followed closely by North America and Eastern Europe. Aga~n 

the consumption share of developing countries for this product is not expected 

to exceed 9.3 per cent in 1985. The fastest rate of growth of methanol 

consumption is in South-East Asia, at 22.7 per cent per year, betw~en 1980 and 

1985. 

The total demand for ammonia is forecast to exceed 90.4 million MT/y in 

1985. This is almost 20 million MT/y above the 1980 level; which translatP.s 

into an annual growth rate of ~.l per cent between 1980 and 1985. North 

America is expected to be the largest market for ammonia, followed by Eastern 

Europe and South-East Asia. Japan's share of 2.9 per cent in 1985 is 

exceptionally low, given the intensive use of fertilizers there. The fastest 

growing demand for ammonia is in Latin America where it is expected to grow at 

the annual rate of 11.4 per cent between 1980 and 1985. 
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(b) Demand for inten.iediate petrochemical products, 1985 

Not all of the intermediate products are of special concern to us and 

thus the discussion here is concentrated on a selected group of products that 

are tied to the basic block of products thro11gh the processing chains depicted 

in figure 1. 

World demand for ethylene dichloride, which is needed to produce VCM 

which in turn is qeeded to produce PVC, is forecast to be 19.4 million MT/y in 

1985. This is about 13 per cent above the 1980 demand level and as such 

represents an average growth rate of 2.4 per cent per year and less than one 

(.92) output elasticity over the period 1980-1985. North America and Western 

Europe each account for over one third of the total world consumption of this 

product. The share of developing countries is slightly above 10 per cent. 

Ethylene glycol is another intermediate product of special concern to the 

Arab region, as it is about to begin its production. Only 4.4 million MT/y of 

ethyl~ne glycol are expected to be consumed in 1985, but this represents an 

increase of almost 19 per cent over the 1980 level of consumption, which 

translates into a growth rate of 3.1 per cent per year and an output 

elasticity of demand of 1.19. It is interesting ~o note that our system of 

equations predicts a rise in Arab demand for this product at the annual rate 

of 3.7 per cent. The largest growth in demand is expected to occur in 

South-East Asia. North America is expected to remain the major consuming 

region of this product, with a share of 51.9 per cent of the total world 

consumption of ethylene glycol in 1985. 

Since, logically, the chains of processing imply that ethylene oxide is 

demanded primarily for the production of ethylene glycol, it is not surpri~ing 

to see that the consumption patterns of these products parallel one another. 

The forecast demand for 1985 is 5.6 million HT/y; this is 16 per cent higher 

than the level of demand for this prod~ct in 1980. Huch of the consumption of 

this product takes place in North America (over 50 per cent) and the other 

developed economies; 'lthough marking a slight decline in the share of 

industrialized countrie_., the pattern of 1985 is not much different from that 

which prevailed in the miJ-1970s and early 1980s. 
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The forecast value of demand for acetic acid in 1985 exceeds 

3.4 million MT/y; this is almost 20 per cent higher than the 1980 consumption 

level. An interesting characteristic of this product is the relatively larger 

share of developing countries in its total consumption, a phase that has grown 

rapidly since 1975 as che share of developed economies, particularly No~th 

America, has declined. 

A substantial amount of ethyl-benzene consumption 1s forecast for 1985. 

The world ~onsumption rate in that year is expected to be more than 

13 million HT/y; this represents an increase of over 41 per cent over 1980. 

The implicit growth rate between 1980 and 1985 is predicted to exceed 

7.1 per cent yearly. Again South-East Asian demand for this prociuct is 

expected to grow fastest, at 13.3 per cent per year. The industrializ~d 

countries account for almost the whole demand, with the developing countries 

expected to represent no more than 5.5 per cent. 

World demand for acrylonitrile is p~edicted to be about 3.5 million MT/y 

1n 1985. Again this represents a large increase over 1980 levels --almost 

39 per cent more. The demand from Western Europe is expected to be the 

largest, at 33.4 per cent of the total; South-East Asia and Latin America 

together are expected to account for about 15 per cent of the world total. 

The demand for formaldehyde in 1985 is expected to reach 

13.1 million MT/y which repre&ents a significant 43 per cent increase over the 

1980 level. Western Europe alone is projected to account for almost 

50 per cent in 1985, while the developing countries combined will account for 

little over 10 per cent. 

Vinyl-chloride-monomer is a second order intermediate petrochemical 

product which enters into the production of PVC. World demand in 1985 is 

forecast to exceed 13.7 million HT/y. This represents a modest 18.3 per cent 

increase over the 1980 demand for this.product. Again, Western Europe is 

expected to be the mejor consuming region with a 34.2 p~r cent share, North 

America to account for 25 per cent and the developing countries combined 

srould account for almost 15 per cent. The output elasticity of demand for 

this product over the period 1980-1985 is calculated to be 1.31. The highest 
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rates of annual increase in demand are expected to be those in South Asia with 

a 13.5 per cent rate, while Japanese demand for this product is expected to 

decline at the rate of 1.9 per cent per year during the same period. 

Styrene is a major intermediate product used mainly to produce 

polystyrene. World demand for styrene is predicted to reach 11.l million MT/y 

in 1985. Demand for styrene is forecast to rise very rapidly between 1980 and 

1985, at an average rate of increase of about 6.8 per cent annually. The 

output elasticity of demand for styrene is relatively high at 2.61. North 

America is expected to account for 40.l per cent and Western Europe for 

27.8 per cent of total world demand; the developing countries are not expected 

to account for more than 9.5 per cent. In terms of rates of annual increases 

in demand for styrene between 1980-1975, South-East Asia dominates with 

10.8 per cent, North America is a close second at 10.4 per cent. Even South 

Asia shows a rate of increase of over 9.3 per cent. 

(c) Demand for final petrochemical products, 1985 

Demand for plastics dominate other types of demands for final petro

chemical products, and LDPE and HDPE together, as derivatives of ethylene, 

dominate plastics demand. 

World demand for HDPE is forecast to reach 6.9 million MT/y in 1985, 

whereas LDPE is forecast to reach more than double this amount --

14.0 million MT/y in the same year. In terms of rates of growth over the 1980 

levels, the yearly increase in HDPE consumption during this period is expected 

to be 5.5 per cent, while that of LDPE is expected to be 4.4 per cent. Both 

of these products will display an elastic output demand, with HDPE at 2.11 and 

LDPE at 1.69. The consumption share of Western Europe exceeds that of North 

America for LDPE but falls below it for HDPE. The share of developing 

countries for both products is expected to be higher than that for basic and 

intermediate petrochemical products. For HDPE, it is expected to be over 

16.2 per cent, while for LDPE the share will be about 17.8 per ce~t. 

Demand for PET is generally lower than that for LDPE or HDPE. The 

forecast level of demand for this product in 1985 is expected to reach 
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5.8 million MT/y. This tigure represents almost a 30 per cent increase over 

the 1980 consumption level. Interestingly, PET is expected to be consumed in 

major proportions by developing countries; their share in 1985 is forecast at 

28.3 per cent, which is above the share of Japan and western Europe combinea 

The output elasticity of the demand for PET during the period 1980-1985 is 

expected to be a high 2.04. 

World demand for polypropylene is expected to reach 6.2 million MT/y in 

1985; most of this amount will be consumed in Notth America and Western 

Europe; the developing countries will account for over 20 per cent of the 

total. The forecast demand in 1985 is about 30.5 per cent higher than the 

1980 demand; this implies a yearly rate of increase of 5.5 per cent and an 

output elasticity of 2.11. 

Polystyrene is yet another plastic and also one with considerable 

demand. The forecast level of world demand for polystyrene in 1985 is about 

6.9 million MT/y or over 34 per cent ahove the corresponding 1980 level. 

North America will likely retain its dominant share of world consumption of 

polystyrene at 38.8 per cent, and the developing countries will likely account 

for no more than 15.5 per cent by 1985. The average annual increase in demand 

for polystyrene is expected to be 6.1 per cent, this gives rise to an output 

elasticity of demand of 2.34. 

World demand for PVC in 1985 is expected to exceed 13.3 million MT/y. 

Although this amount ic substantial, it only represents a 17.7 per cent 

increase over the corresponding 1980 level. As is the case for most plastic 

products, Western European demand is the dominant regional demand, with an 

anticipated share of 31.9 per cent. Developing countries will consume a 

combined share of about 19.9 per cent of world demand for PVC in 1985. As a 

percentage of total regional petroch~mical demands, the PVC share is highest 

in South-East Asia, and its share in other industrialized countries' total is 

the second highest. Given the low average rate of increase in PVC demand 

between 1980 and 1985, its output elasticity measured over the same period is 

l.i3. 

The demand for SBR is expected to reach 6.4 million MT/y in 1985 • This 

represents 3 35 per cent increase over the level of demand for SBR that 
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existed in 1980. The implicit rate of growth of world denoand for SBR iF 

expected to be 6.2 per cent per year during the period 1980-1985, the 

corresponJing output elasticity measure exceeds 2.38. The highest rate of 

demand increase for SBR is anticipated to occur in North America 

(11.3 per cent), while the corresponding West European rate of growth is less 

than one per cent. lhe high rate of growth projected for South Asian demand 

for SBR (8.5 per ce~t) is suggestive of a high rate of growth in the demand 

for rubber. 

World demand for vinyl acetate is expected to be about 2 million KT/y in 

1985. tl'ais represents a mod~st incr~ase over the 1980 demand level of 

1.7 million KT/y. lhe output elasticity of demand for vinyl acetate is 

roughly unitary. Industrialized countries are likely to account for over 

85 per cent of total world demand for vinyl acetate in 1985. Latin Ame~ica 16 

the major consuming region of this product in the developing countries group. 

ABS is another petrochemical product with a relatively small world 

demand. The forecast demand for 1985 is slightly more than 1.8 million 'tfi/y. 

However, this expected level is more than 67 per cent above the corresponding 

demand in 1980. The implicit annual growth rate between 1980-1975 is very 

high, at 10.9 per cent (actually this is the highest rate of world demand 

growth for any petrochemical product). Consequently, the forecast output 

elasticity is a sub6tantial 4.19. The largest regional demand for ABS in 1985 

will be in North America (50 per cent); the developing countries together will 

acount for le&s than lu per cent. 

These short-term forecasts of world demand for petrochemicals suggest 

lower rates of growth than those experienced in 1960s and 1970s. 

Nevertheless, these rates of growth are expected to be higher th~n the world 

GDP growth rates. Actually, there is not & single petrochemical product, 

except methanol and EDC, whose demand growth between 1980 and 1985 is expected 

to be lower than the growth rate of world real GDP. 

The fastest rates of growth in demand for petrochemical products are 

exp~cted to be concentraterl primarily in the developing countries and 



Table 4.8 World petrcchemical consumption by region and product, 1985 
(thousand metric tons/year) 

Regions Africa N.Atrica South 
North Western CPE Other Latin (South + Kiddle South East World 

America Europe Europe Japan developed America Sahara) last Alia Alia Total. 

ABS 917.8 423.5 o.o 298.6 18.0 52.1 o.o 6.2 10.8 111.0 1838.2 
Acetic acid 1431.1 1041.3 o.o 441.9 19.6 198.7 o.o 20.3 204.8 76. 4 3434.0 
Acr1loni tri ~e 1016.5 1185.0 86.6 725 .o 4.4 209.6 o.o o.o o.o 318.7 3545.8 
U..Onia 29963.6 16311.3 21771. 2 2600.0 1264.0 6758.2 o.o 1655.0 10070.0 o.o 90393.3 
Butadlene 2797.3 1357.0 112.5 828.2 72.6 315.8 o.o o.o 36.7 152.1 5672. 3 
lthJl Ben&ene 6148.3 3403.1 862.8 1733.7 146.9 457.5 o.o o.o 34.2 222.5 13008.9 
EtbJlene 16297.9 12158.6 3700.0 3913.5 456.2 1651.1 o.o 350.0 208.6 1070.2 39806.1 
lthJlene Dichloride 7179.l 1105.6 481.6 2421.3 209.l 688.6 o.o 57.2 19.9 1142.0 19364.3 
ltbJlene G11col 2274.3 654.9 63.6 503.7 24.5 186.8 o.o 24.0 21.1 427.4 4380.2 
Etb1lene O:lide 2808.8 1563.4 139.5 675.7 25.3 185.8 o.o o.o 23.8 138.5 5560.9 
Foraaldeh1de 3408.6 8536.8 551.9 1171.5 130.0 476.1 o.o 79.8 Sl.O 729.3 13144.8 
HDPE 2655.1 1684.1 800.0 466. 7 175 .9 468.4 o.o 110.6 77 .4 464.9 6903.0 
LDPI 3900.4 4543.4 1900.0 909.2 317.6 1092.8 0.0 550.0 125.4 741.7 14080.4 

-1 
o:i 

Methanol 3520.l 3710.0 2927.0 1040.7 70.6 439.2 o.o 50.4 195.0 470.0 12423.0 
PKT 1872.4 833.5 641.8 760.4 69.9 461.3 15.1 28.6 69.4 1073.l 5825.7 
PVC 3141.0 4232.6 1700.0 1223.9 321.4 851.2 0.0 505.0 107.0 1179.2 13261.3 
Polypropylene 1886.6 1733.6 50\l.O 679.5 147.5 377.1 2.0 175.0 23.7 707.5 6232.5 
Polystyreng 2676.5 1876.7 568.0 61fl.3 84.l 417.7 o.o 150.0 19.5 481.8 6890.6 
Propf lene 9086.1 7366.0 2125.0 3096.7 195.0 1006.8 o.o 12.5 81. ~ 669.8 23639.4 
SBR 2531.5 1224.0 1214.6 619.7 la<;. 5 406.3 o.o 13.3 33.0 265.2 6357.0 
st1rene 41a48. 9 3084.7 832.7 ~.537.6 lla7.1 593.4 o.o o.o 29.7 425.0 11099.l 
VCI! 341a9.l la689.2 1877 .8 1413.l 276.3 rn8.o o.o 33.l 77 .2 1180.2 13703.9 
Vinyl acetate 666.5 588.7 o.o 415.5 15.9 140.4 o.o 18.0 10.8 117 .2 1972. 9 

--
Regional totd 114077. 5 87506.8 42856.5 2809~.5 4241.4 18142. 9 17 .2 3839.0 11600.4 12163.6 322537.8 

SOU[£!_: Econometric Research data files. 

) 



Table 4.9 World petrochemical consumption by region and product, 1985 
(row percentages) 

RegioH Africa N .Africa South 
North Western CPI Other Latin (South + Kiddle South last world 

America Europe Europe Japan developed America Sahara) East Asia Asia Tota.l 

ABS 49.93 23.04 0.00 16.25 .98 2.84 0.00 .34 .59 6.04 100.CO 
Acetic acid U.67 30.32 o.oo 12.87 .57 5.79 0.00 .59 5.96 2.22 100.00 
Acr1lonitrile 28.67 33.42 2.44 20.45 .13 5.91 0.00 o.oo o.oo 8.99 100. 00 
Almonia 33.15 18.04 24.09 2.88 1.40 7.48 0.00 1.83 11.14 0.00 100.00 
Butadiene 49.32 23.92 1.98 14.60 1.28 5.57 0.00 o.oo .65 2.68 100.00 
ltbJl Benzene 47.26 26.16 6.63 13.33 1.13 3.52 0.00 o.oo .26 1. 71 100.00 
ltbJhne 40.94 30.54 9.30 9.83 1.15 5.15 0.00 .88 .52 2.6~ 100.00 
EtbJlene Dichloride 31.01 36.69 2.49 12.50 1.08 3.56 0.00 .30 .41 5.90 100.00 
EtbJlene Glfcol 51.92 19.52 1.45 11.50 .56 4.26 o.oo .55 .48 9.76 100.00 
ltbJlene Odde 50.51 28.11 2.51 12.15 .46 3.34 o.oo o.oo .43 2.49 100.00 
P'onuldebyde 25.93 49.73 4.2C 8.91 .99 3.6l 0.00 .61 . "6 5.55 100.00 
HDPI 30.46 24.40 11.59 6.76 2.55 6.79 o.oo 1.60 1.12 6. 73 100.00 
t.DPK 21. 70 32.27 13.49 6.46 2.26 7.76 0.00 3.90 .89 5.27 100.00 I 

lletbanol '28.34 29.86 23.56 8.38 .57 3.54 0.00 .41 1.57 3. 78 100.00 'lJ 

PIT 32.14 14.31 11.02 13.05 1.20 7.92 .26 .49 1.19 18.42 100.00 
PVC 23.69 31.92 12.82 9.23 2.42 6.42 0.00 3.81 .81 8.89 100.00 
Polfproprlene 30.27 27.82 8.02 10.90 2.37 6.05 .03 2.81 .38 11.35 100.00 
Polr•tfrene 38.84 27.24 8.24 8.94 1. 22 6.06 0.00 2.18 .29 6.99 100.00 
Prop1lene 38.44 31.16 8.99 13.10 .83 4.26 0.00 .05 .34 2.83 100.00 
SBR 39.82 19.25 19.11 9.75 .78 6.39 0.00 .21 .52 4.17 100.00 
St1rene 40.08 27.79 1.50 13.85 1.33 5.35 0.00 o.oo .27 3.83 100.00 
Vat 25.17 34.2~ 13.70 10.31 2.02 5.17 o.oo .24 .56 8.61 100.00 
Vinfl acetate 33.78 29.84 0.00 21.06 .81 7 .11 0.00 .91 .55 5.94 100.00 

--
Regional total 35.37 27.13 13.29 8. 71 1.32 5.63 .01 1.19 3.60 3.77 100.00 

Source: Bconoa~tric Research data files. 

) 



Table 4.10 World petrochemical con1umptlon bJ region and proiuct, 1985 
(colWDD percentage•) 

, ___ 
Regions Afrlca N.Afrlca South 

North Western CPB Other Latln (South + Klddle South B&1t Wo:i:-ld 
America Europe Europe Japan developed America Sahara) last A1i& Alia To't&l 

ABS .80 .46 0.00 1.06 .42 .29 o.oo .24 .09 .91 • 58 
Acetic acid 1.25 1.19 o.oo 1. 57 .46 1.10 0.00 .80 l. 77 .63 1.1)9 
Acr:rlonitrile .89 J..35 .23 2.58 .10 1.16 o.oo 0.00 o.oo 2.62 1.12 
Ammonia 26.27 18.64 58.29 9.26 29.80 37.25 0.00 64.74 86.81 o.oo 28.1~3 

Butadiene 2.45 1. 55 .30 2.95 1. 71 l. 74 .o.oo 0.00 .32 1.25 1.:50 
EthJl Benzene 5.39 3.89 2.31 6.17 3.46 2.52 o.oo o.oo .29 1.83 4. L2 
Eth:rlene 14.29 13.89 3.54 13.93 10. 76 9.10 0.00 2.81 1.80 8.80 11. 77 
Ethylene Dichloride 6.29 8.12 1.29 8.62 4.93 3.80 o.oo 2.24 .69 9.39 6.L3 
l!:th:rlene GlJcol 1.99 .98 .17 l. 79 .58 1.03 0.00 .20 .18 3.51 1. 38 co 
lth:rlene O:s:ide 2.46 l. 79 .37 2.41 .60 1.02 o.oo o.oo .21 1.14 l. 76 0 

i"ora&ldeb:rde 2.99 1.41 !.48 4.17 3.06 2.62 o.oo 3.12 .53 6.00 4.L6 
llDPI 2.33 1.92 1.03 1.66 4.15 2.58 o.oo 4.33 .67 3.82 2.06 
LDPI 3.42 5.19 4.32 3.24 7.49 6.02 o.oo 7.32 1.08 6.10 4.25 
114'tbanol 3.09 4.24 7.84 3.70 1.67 2.42 0.00 1.97 1.68 3.86 3.93 
PIT 1.64 .95 1. 72 2. 71 1.65 2.54 88.17 1.12 .60 8.82 1.85 
PVC 2.75 4.84 3.55 4.36 7.58 4.69 0.00 5.38 .92 3.69 3.96 
Polfprop:rlane 1.65 1.98 .75 2.42 3.48 2.08 11.83 1.19 .20 5.82 1.86 
Polr•t:rrene 2.35 2.14 1.52 2.19 1.98 2.30 o.oo 1.54 .17 3.96 2.15 
Prop:rlene 7.96 8.42 • 77 11.02 4.60 5.55 o.oo .49 .10 3.51 6.91 
SBR 2.22 1.40 3.25 2.21 1.17 2.24 o.oo .52 .28 2.18 2.01 
St:rrene 3.90 3.53 2.23 5.47 3.47 3.27 o.oo o.oo .26 3.49 3.52 
VCll 3.02 5.36 5.03 5.03 6.51 3.90 o.oo 1.29 .67 9.70 4.34 
VinJl acetate .58 .67 o.oo 1.48 .38 • 77 o.oo .70 .09 .96 .62 

Regional total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Source: Econometric Research data files. ) 
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Table 4.11 Rate of growth of world petrochemical consumption 
by region and product 1980-1985 

~ Regions Africa N.Africa South 
North Western CPE Other Latin (South + 'Middle South East World 

Product~ Amerka Europe Bu rope Japan developed America Sahara) last A1h Asia Total 

ABS .178 .048 0.000 .056 .052 .071 0.000 .155 .166 .094 .10~· 
A~etic acid .006 .037 0.000 .047 .028 .074 0.000 -.041 .450 .064 .03e. 
Acrylonitrile .084 .050 .046 .072 .082 .079 o.ooo 0.000 0.000 .090 .06fl 
Amnonia .057 .031 .032 .025 .014 .115 0.000 .066 .098 0.000 .051 
Butadiene .116 .045 .256 .056 .057 .040 0.000 o.ooo .108 .090 .08~1 

Ethyl Benzene .094 .039 .073 .066 .004 .068 o.ooo o.ooo .073 .130 .on 
Ethylene .036 .017 .036 -.012 .020 .052 0.000 .108 .061 .043 .02~· 
Ethylene Dichloride .040 .016 .057 -.020 .125 .033 0.000 .054 .094 .048 .02.i. 
Ethylene Glycol .021 .040 .087 .025 -.033 .051 0.000 .037 .102 .060 .03l. 
Ethylene Oxide .024 .041 .058 .047 .003 .008 0.000 o.ooo .083 -.016 .03(• 
Formaldehyde .042 .118 .054 .009 .054 .046 o.ooo .015 .032 .059 .07• 
HDPE .060 .030 .149 -.032 .064 .074 0.000 .020 .087 .099 .05~· 
LDPE .041 .016 .116 .009 .055 .057 0.000 .083 .057 .097 .04'4· 
Methanol .006 .024 .022 -.015 .044 .050 o.ooo .047 .227 .085 .OU1 Cl:> 

PE'l' .032 .032 .080 .091 .053 .057 .002 . -'>04 .086 .069 .053 f-' 

PVC .053 .015 .040 -.030 .054 .047 0.000 .076 .060 .083 .on 
Polypropylene .054 .069 .108 -.049 .077 .081 -.075 .239 .068 .082 .055 
Polystyrene .107 .023 .075 -.018 .059 .076 0.000 .096 .085 .095 .061 
Propylene .063 .052 .034 .035 .054 .077 0.000 .330 .060 .065 .05-1 
SBR .114 .009 .053 .041 .043 .025 o.ooo .021 .085 .085 .062 
Styrene .104 .029 .072 .047 .052 .076 0.000 o.ooo .093 .108 .06~ 
VCll .047 .023 .069 -.019 .028 .031 0.000 .058 .135 .071 .03-4 
Vinyl acetate .020 .037 o.ooo -.009 .041 .070 0.000 -.011 .166 .082 .025 
V. A. agriculture .037 .027 0.000 .019 0.000 0.000 0.000 0.000 0.000 0.000 .029 
v. A. manufacturing .040 .049 0.000 -.009 0.000 o.ooo 0.000 o.ooo 0.000 o.ooo .037 
V. A. construction .091 .026 o.ooo -.033 0.000 0.000 0.000 o.ooo 0.000 o.ooo .03~ 
ConsWDption .025 .014 0.000 .040 0.000 t).000 0.000 o.ooo 0.000 o.ooo .021 
GDP .023 .016 .036 .034 .024 .037 0.000 .080 .037 .041 .026 

Regional total .055 .033 .043 .011 .036 .07~ -.458 .075 .100 .072 .046 

Source: Econometric Research data files. 

) 
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particularly in South-East Asia (which includes a large concentration of NICs 

-- Newly Industrialized Countries) and the Arab region (which consists 

primarily of oil producing countries). 

4.2.3 World demand for petrochemical products, 1990 

The medium-term forecasts of world demand for petrochemical products 

portray a general improvement in the performance of this industry. World 

demand growth for petrochemical products between 1985 and 1990 is predicted to 

exceed 5.2 per cent per year, whereas real world GDP is expected to rise no 

faster than 3.6 per cent per year du~ng the same period. South-East Asia, 

the Arab region, and Latin America are projected to show the highest rates of 

growth in the demand for petrochemicals. All regions except Japan are 

expected to experience highly elastic demands (with resp~ct to output) for 

petrochemicals in 1990 (see tables 4.12 to 4.16). 

Rates of growth of demand for per~ochemical products vary according to 

products and regions during this period; this explains the rationale behind 

our discussion of the forecasts by product groups. 

(a) World demar.d for basic petrochemical p~oducts, 1990 

World de~and for methanol in 1990 is forecast to exceed 

14.9 million MT/y. This represents a 40 per cent increase over the 

correspondinr demand in 1980 and about 20 per cent over the 1985 level. 

Western European demand for methanol will become more dominant with A share of 

about 30 per cent of the total world demand for methanol. Developing 

countries together will acount for littl~ less than 12 per cent of the total. 

Methanol output demand elasticity is almost unitary, implying that it is 

expected to maintain a constant fraction of GDP. 

World demand for ammonia in 1990 i& expe,ted to remain very 

substantial--116.4 million Wf/y or over 28 per cent of total world demand for 

petrochemical products. The level of demand forecast for ammonia in 1990 is 

almost 29 per cent higher than the demand level that prevailed in 1985; this 

translates into a rate of growth of about 5.2 per cent per year. The 
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corresponding aggregate world output ela5ticity of demand for ammonia between 

1985 and 1990 is 1.44; that is, increases in world GDP will lead to larger 

increases in world demand for aDD11onia. It is not surprising tc find that the 

developing countries will represent a significant 23 per cent share of the 

market for ammonia in 1990, because of rapid growth of agriculture in these 

regions. 

World demand for ethylene is projected to reach 48.6 million MT/y in 

1990. The expected yearly average rate of growth in demand for ethylene 

between 1985-1990 is set at 4.1 per cent, whereas the 1980-1990 rate is 

projected to be 3.3 per cent. Thus, the rate of increase in demand between 

1965 and 1990 is forecast to escalate above the rate expected to be achieved 

between 1980 and 1985. The elasticity of demand for ethylene with respect to 

output is expected to be in the neighbourhood of 1.14. 

Among the olefins, ethylene is thus forecast to remain the major building 

block of petrochemical production; it is followed by propylene, the world 

demand for which is projected to reach 31.7 million MT/y in 1990. The 

regional pattern of future demand for both products is indicative of the 

entrenched dominance of industrialized countries in these markets--together, 

industrialized countries will account for about 90 per cent of the expected 

consumption of both products in 1990. It is worth noting here that although 

ethylene consumption is large and will continue to be larger than that of 

propylene, the rate at which demand for propylene is growing exceeds that of 

ethylene demand as is suggested by a propylene demand output elasticity 

measure of 1.67, compared to 1.14 for ethylene between 1985 and 1990. 

World demand for butadiene is projected to amount 7.3 million MT/y in 

1990. This represents an increase of about 30 per cent over the corresponding 

1985 expected level. The implicit yearly growth rate is about 5.3 per cent. 

This suggests that the growth in demand for butadiene will exceed the rate of 

growth of world GDP; the implied output elasticity of demand for butadiene iu 

1.47. 
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The share of basic petrochemical products in total consumption of 

petrochemicals in 1990 is ex~ected '.o exceed 52 per cen~. The major consuming 

areas will be the developed countries. The largest share of developing 

countries in the world demand for basic products will remain that !or aa111onia. 

(b~ World dema~d for intermediate petrochemical products, 1990 

A major share of world demand for interr.ediate petrochemical products is 

represented by the demand for ethylene dichloride, ~~ich will reach 

24 million MT/y in 1990 • The expected annual rate of growth in demand for 

this product between 1985 and 1990 is put at 4.4 per cent. This suggests that 

the demand for EDC will be slightly above world real GDP growth; in other 

words, the implied elasticity with respect to GDP is 1.22. The dominance of 

the industrialized countries in world demand is still evident; however, this 

dominance is slightly lower than in their demand for basic petrochemical 

products. 

World demand for ethylene oxide is expected to be a substantial 

6.8 million HT/y. What is perhaps more significant here is the fact that 

although thL demand for ethylene oxide will be :rowing faster than the rate of 

growth of world real GDP, the implied elasticity is still relatively Jow at 

1.11. Tile share of developing countries in total world consumption of this 

product is expected to be rather low--less than 8 per cent--in 1990. 

World demand foe ethyl-benzene is forecast to be 17.2 million HT/y in 

1990. North America is by far the largest consumer with an expected 

consumption share of 47.43 per cent in 1990. The developing countries again 

are expec~ed to reprecent less thAn 7 per cent of world consumption, a 

situation that ~~;lects low production rates of final products. The rate of 

growth of demand for ethyl-benzene between 1985-1990 is forecast to exceed 

5.8 per cent per year. 

Hore than 4.7 million HT/y of acrylonitr1le are expected to be consumed 

by 1990. ~e industrialized countries will be the main co~sumers; Western 

Europe dominates, followed closely by North America and then Japan. The share 

of developing countries is expected to be relatively high, about 18 per cent. 
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The implicit rate of growth of dem~nd for this product is 5.9 per cent per 

year which is relatively high and should lead to higher absolute demands for 

this product in the future. 

World demand for acetic acid in 1990 is expected to fall below 1 pe~ cent 

of total world demand for petrochemical products. This share is not likely to 

change much as the elasticity measure for this product with respect to GDP 

growth is almost unitary. North America is expected to remain the large.t 

consuming regi~n in 1990; the developing regions, however, are expected to 

raise their share of total consumption to about 19 per cent from a share of 

7.8 per cent in 1975. 

The world demand for formaldehyde is forecast to be about 19 million 't!IT./y 

in 1990; the rate of growth of demand for formaldehyde is expected to be 

1.5 per cent per year throughou~ the 1980s; this translates into an output 

elasticity of about 2.06. Thus, it may be expected that the share of 

formeldehyde in the total petrochemical consumption will ~ontinue to grow. 

However, recent environmental concerns about the use of formaldehyd~ may 

reverse this process. 

Another intermediate product with an expected large deman4 ~s VC't. The 

world demand for VCH is forecast tc reca.:h 17.4 million HT/y which rr.presents 

an Jverage growth of about 4.9 per cent per year between 1985 and 1990 and 

about 4.2 per cent between 1980 and 1990. Thu~. the r6tes of growth of demand 

and share in total world demand fer this product will likely rise in the 1990s. 

World demand for ethylene glycol is forecast to be 5.5 million HT/y in 

1990. This relatively small amount represents not more than 1.3 per cent of 

the expected total world demand for petrochemicals in 1990. North America is 

expected to remain the inajor consuming region with 8 ·~onsumption share of over 

48.7 per cent in 1990. South-East Asia is the most co~suming developing 

region with an expected share of 12.9 per cent (which is higher than that 

forecast for Japan) in 1990, 

The last intermediate petrochemical product considered here is styrene, 

which is fnrecast to grow rapidly between 1985 and 1990 --at the rate of 
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6.0 per cent per year-- which is slightly lower than the rate that wa~ 

forecast for the period 1980-1985, i.e. 6.8 per cent per year. North America 

will remain the dominant co~suming region, and the developing countries are 

expected to represent only 12 per cent of total world demand for styrene in 

1990. 

(c/ World demand for final petrochemical products, 1990 

The largest forecast demand for final petrochemical products in 199~ is 

that of LDPE; a total of 17.8 million tff/y of this product is expected to be 

consumed. The yearly average gro•th rate of demand for LDPE is forecast to be 

4.9 per cent between 1985 and 1990, this being higher ~ban the 4.6 per cent 

predicted to prevail during the entire 1980-1990 period. Thus, the demand for 

LDPF. is expected to accelerate in the middle to late 1980s. Western Europe is 

projected to remain the major consuming region of LDPE in 1990, with a share 

of 30 per cent. The share of developing CQuntries is predicted to be slightly 

above 19 per cent. 

World demand for HDPE in 1990 is forecast to rea~h 9.7 million HT/y. 

This is significantly lower than LDPE demand in the same year; however, the 

rate of growth of demanc for HDPE during the periods 1985-1990 and 1980-1990 

is also significantJy higher than that of LDFE. In fact, the demand for HOPE 

is predicted to grow at an annual rate of 7.0 per cent during the period 

1985-1990 and at an annual rate of 6.2 per cent during the entire period 

1980-1990. Consequently, the d~and for HOPE will increase in the latter half 

of the 1980s. Whereas Western Europe accounts for the largest share of LOPE 

consumption, North America accoun~s for the dominant share of total 

consumption of HOPE, with an expected share of 38 per cent in 1990. 

Developing countries as a group account for L ahare of 19.2 per cent in the 

same year. 

The demand for PET in 1990 is projected to be about 8 million HT/y. This 

level is bound to rise, given its annual rate of increase of 6.4 per cent per 

year between 1985 and 1990 which is significantly larger than the average 

5.2 per ~ent annual increase in total world d~.aand for petrochemicals during 

the same period. Both South-East Asia and Japan are expected to experience 
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significant increases in their demand, whereas the regional output 

elasticities for this product in North America and Western Europe are both 

below one in this period. 

World de~nds for polypropyl~ne and poly~tyrene are estimated to be 8.9 

and 9.0 million HT/y in 1990, respectively. The corresponding demand for PVC 

is almost equal to the sum of both the oemands for polypropylene and 

polystyrene in the same year. These proportions are oound to change, as the 

rates of growth in the demand for these products are not equal. During the 

period 1985-1990, the demand for polypropylene is forecast to grow at the 

annual rate of 7.4 per cent, whereas the de11.'and for polystyrene and for PVC 

will grow at the annual rate of 5.6 per cent and 4.7 per cent, respectively. 

North America and Western Europe are expected to remain the major 

consumers of polypropylene in 1990, but the consumption levels of developing 

countries are expected to account for about ~3.5 per cent in the same year. 

In tle case of polystyrene, North America's demand is clearly dominant, with 

an expected share of about 40 per cent of world demand for this product in 

~990; the correaponding share of the developing countries is forecast to be 

only 18.3 per cent. 

The regional consumption patterns of PVC are closer to those of 

polypropylene than to polystyrene. North America's demand is smaller than 

Western Europe's, and the developing countries as a group accoun~ for about 

24 per cent of total world demand for this product in 1990. 

World demand for SBR is expected to exceed 7.9 million HT/y in 1990. 

During the period 1985-1990, demand for SBR will grow at the rate of 

4.4 per cent per year, whereas the world demand i~ expected to grow at 

5.2 per cent per year. 

World demands for both ABS and vinyl a'etate are forecast to be less than 

3 million HT/y in 1990; actually, the level of demand for ABS is predicted to 

reach 2.6 million HT/y, and for vinyl acetate, 2.4 m~llion HT/y. North 

America's demand for ABS will d?lllinate all other regional demands in 1990, 
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~~ereas it will be equal to Western Europe's demand for vinyl acetate. The 

shdre of developing countries in total world demand for ABS is projected to be 

equal to about 12 per cent, whereas it will reach almost 20 per cent of total 

world demand for vinyl acetate in 1990. 

The medium-term forecasts hig~light a number of consistent events and 

trends. First, the share ~f developing countries in world demand for 

petrochemicals is increasing, particularly in the consumption of final 

products. The developing countries' smaller shares of world demand for basic 

and intermediate products are symptomatic of a lack of operational production 

faciliti~s in these regions. Secondly, world demand for petrochemicals is 

generally output (GDP) elastic, in the sense that increases in GDP in most 

regions are lower than increases in demand for petrochemical products. 

Finally, South-East Asia is predicted to be the fastest growing consumer of 

petrochemical products. 
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Table 4.12 World petrochemical con1umptlon by region and product, 1990 
(thou1and metric ton1/year) 

Region• Africa N.Atrlca South 
North We1tern CP'l Other Latin (South + lllddle South !Ht World 

America lurope Bu rope Japan developed America Sahara) l&1t Aila Alic. Total 

ABS 1285.7 555.0 o.o uo.o 22.7 82.0 o.o 7.9 18.8 203.9 2636.9 
Acetic acid 1576.1 1262.7 o.o 475. t) 22.7 299.4 o.o 31.1 305.5 141.2 4113.8 
AcrJlonitril• 1330.6 1459.2 103.2 991.4 5.6 329.8 o.o o.o o.o 510.0 4729.9 
~nia 39223.9 20085.0 25957. 2 2900.0 1594.3 10633.6 o.o 2283.0 13740.0 o.o 116417.0 
Butadi•n• 3549.8 1616.0 136.2 1207 .1 90.0 429.8 o.o o.o 53.3 268.2 7350.3 
ltbJl Ben&ene 8178.2 4018.6 1123.5 2579.1 200.2 699.4 o.o o.o 42.9 402.1 17244.0 
lthylene 20272.8 13835.6 4600.0 4162.2 584.5 2505.6 o.o 520.0 288.8 1828.7 48598.3 
Ethylene Dicbluride 9010.2 8083.9 655.1 2814.3 280.7 1020.2 o.o 112.9 107.7 1922.4 24007.4 
Ethylene Glycol 2667.6 986.5 87.6 682.2 31.1 265.9 o.o 20.0 28.9 705.6 5475.3 
ltbyhne Odde 3294.6 1804.1 192.1 915.2 32.1 264.5 0.0 o.o 32.6 228.7 6764.0 
l'onuldebyde 4025.l 10543.l 712. 7 1430.5 170.5 686.3 o.o 140.2 78.5 1108.2 18895.l CJ) 

HDPI 3679.2 2066.2 1200.0 636.5 247.6 742.6 o.o 207.1 107.1 798.3 9681t.6 '0 

LDPI 4854.0 5356.4 2375.3 1144.9 425.l 1616.3 o.o 750.0 180. 5 ll5it. 2 17856.4 
Methanol 3903.4 4440.6 3"~9.7 1184.0 92.7 648.7 o.o 85.2 283.9 755.0 14883.3 
PIT 2174.7 959.6 884.2 1253.5 88.6 656.6 37.6 39.3 102.l 1771.7 7967.8 
PVC 3942.l 4815.4 £:100.0 1422.5 431.6 1261.2 0.0 610.0 144.2 1985.0 16711. 9 
Polyprop1lene 2547.3 2410.l 800.0 837.7 218. 5 610.2 2.4 220.0 37.6 1217.3 8901.0 
Poly1tyrene 3568.4 2158.l 747.7 808.0 114.5 634.8 o.o 180.0 24.5 813.3 9049.3 
Propylene 11988.0 9183.l 30.\8.0 4070.3 277.2 1616.2 o.o 250.0 111.9 1152.5 31697.3 
!:81 3124.8 1299.l 1469.9 898.7 57.5 528.5 o.o 26.9 40.9 456.6 7902.9 
Styrene 5917.7 3642.6 1084.3 2287.4 200.6 907.0 o.o o.o 37.3 768.l 14U5.0 
VCll 4328.8 533~.8 2554.3 1642.4 371. l 1048.9 o.o 65.3 104.0 1986.8 17436. 4 
VinJl acetate 734.l 713.9 o.o 446.6 !.8.5 211.4 o.o 27.6 18.l 216.7 2381t.8 

Regional total 145.177 .1 106029.8 53320.9 35250.5 5577. 9 27699.0 39.9 5576.4 15887.0 20394.4 445552.9 

Source: lcono..tric Re1earch data file1. 

) 
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Table 4.13 World petrochemical consumption by region and product, 1990 
(row percentages) 

Region1 Africa N.Africa South 
North Western CPI Other Latin (South + Middle South Bast Worlcl 

Aaerica Bu rope Bu rope Japan developed Amedca Sahara) Baat Alia Ash Total. 

ABS U.76 21.05 0.00 17.47 .86 3.11 o.oo .30 • 71 7.73 100.CIO 
Acetic acid 38.31 30.69 o.oo 11. 55 .55 7.28 0.00 .76 7.43 3.43 100 ,(10 
Acr1lonltrile 28.13 30.85 2.18 20.96 .12 6.97 o.oo o.oo o.oo 10. 75 100.(10 
~nb 33.69 17.25 22.30 2.49 1.37 9.13 o.oo 1.96 11.80 0.00 100.(10 
But.adlene 48.29 21.99 1.05 16.42 1.22 :>. 85 o.oo o.oo .73 3.65 100.(10 
BtbJl Benzene 47.43 23.30 6.52 U.96 1.16 4.06 o.oo o.oo .25 2.33 100. (10 
BtbJlene 41. 72 28.47 9.47 8.56 1.20 5.16 0.00 1.07 .59 3.76 100. (10 
BtbJlene Dichloride 37.53 33.67 2.73 11. 72 1.17 4.25 o.oo .47 .45 8.01 100.(10 
BtbJlene GlJCOl 48. 72 18.02 1.60 12.46 .57 4.86 o.oo ,37 .53 12.89 100. (10 
Btb1lene Odd• 48. 71 26.67 2.84 13.5:> .47 3.91 o.oo o.oo .45 3.38 100.(10 
Poraald•hJde 21.30 55.80 3. 77 7.57 .90 3.63 o.oo .74 .42 5.86 100.(10 
HDPI 37.99 21.34 12.39 6.57 2.56 7.67 o.oo 2.14 1.11 5.24 100.(10 '° 0 

LDPE 27.18 30.00 13.30 6.41 2.38 9.05 o.oo 4.20 l.01 6.46 100.00 
lletbanol 26.23 29.84 23.45 7.96 .62 4.36 o.oo .57 1.91 5.07 100.(10 
PET 27.29 12.04 11.10 15. 73 1.11 8.24 ,47 .4~ 1.28 22.24 100.00 
PVC 23.59 28.81 12.57 8.51 2.'58 7.55 o.oo 3.65 .86 11.88 100.00 
PolJpropflene 28.62 27.0b 8.99 9.41 2.45 6.85 .03 2.47 .42 13.68 100.00 
Pcl11ot1r•n• 39.43 23.85 8.26 8.93 1. 27 7.01 o.oo 1.99 .27 8.99 100.00 
PropJl•n• 3i.82 28.97 9.~2 12.84 .87 5.10 o.oo .79 .35 3.64 100.00 
SIR 39.~4 16.44 18.60 11.37 .73 6.69 o.oo .34 .52 5.78 100.00 
rt1rene 39.86 24.54 7.30 15.41 L35 6.11 o.oo o.oo .25 5.17 100.00 
YCll 24.83 30.60 14.65 9.42 2.13 6.02 o.oo 1.37 .60 11.39 10,,00 
YinJl acetate 30.79 29.94 o.oo 18.73 .78 8.86 o.oo 1.16 .67 9.09 100.00 

-
Regi-ual tot&J. 34.94 25.66 12.83 8.48 1.34 6.67 .01 1. 3/t 3.82 lt.91 100.00 

~a: lconoaetric Research data files. 

) 



Table 4.14 World petrochemical co~1wnption by region and product, 1990 
(column percentages) 

Region• Africa N.Africa South 
North We1teL"n CPE Other Latin (South + Kiddle South Bait Wot:'ld 

Aaerica Bu rope lurope Japan developed America Sahara) IHt Alla A1ia Total 

ABS .89 .52 o.oo 1.31 .41 .30 o.oo .20 .12 1.00 .65 
Acetic acid 1.09 1.18 0.00 1.35 .41 1.08 o.oo .79 1.92 .69 1.01 
Acrflonitrile .92 1.37 .22 2.81 .10 ).19 o.oo 0.00 o.oo 2.50 1.16 
Ammonia 27.02 18.84 55.93 8.23 28.58 38.39 o.oo 58.29 86.49 o.oo 28.60 
Butadiene 2.45 1.52 .29 3.42 1.61 1.55 o.oo 0.00 .34 1.31 1.81 
lthJl Benaene 5.63 3. 77 2.42 7.)2 3.59 2.52 o.oo o.oo .27 l.97 4.24 
ltbJlel'e 13.96 12.98 4.06 11.81 10.48 9.05 o.oo 3.31 1.82 8.97 11.18 
lthJlene Dichloride 6.21 7.56 1.41 7.98 5.03 3.68 o.oo 2.88 .68 9.43 5.90 
ltb:rlene Gl1col l.il4 .93 .19 1.94 .56 .96 o.oo .18 .18 3.46 1. 34 
ll:tbJlene Odde 2.27 1.69 . 41 2.60 .58 .96 o.oo o.oo .21 l.12 1.66 .o 

I-' 

roraald•hJd• 2. 77 9.89 1. 54 4.06 3.06 2.48 o.oo 3.58 • 49 5. 43 4.64 
HDPB 2.53 l. 94 1.29 1.81 4. 44 2.68 o.oo 5.29 .67 3.91 2.23 
LDPI 3.34 5.02 4.u9 3.25 7.62 5. 84 o.oo 8.51 1.14 5.66 4 .2 .. 
lletbano! 2.69 4.18 7.52 3.36 1.66 2.34 o.oo 2.18 1.79 3.70 3.66 
PIT 1.50 .90 1.91 3.56 1.59 2.37 94.08 1.00 . 64 8.6~ 1.96 
PVC 2. 72 4.52 3.88 4 .04 7. 74 4.55 o.oo 6.93 .91 9.73 3.95 
Pol1prop1lene 1. 75 2.26 .89 2.38 3.92 2.20 5.92 1. 45 • 24 5.97 2.05 
Pol1at1rene 2.46 2.02 1.61 2.29 2.05 2.29 o.oo 1. 94 .15 3.99 2.20 
Propflene 8.26 8.61 • 74 11.55 4.97 5.83 o.oo .41 .70 5.65 7.07 
SBR 2.15 1. 22 3.17 2.55 1.03 l.91 o.oo .69 .26 2.24 1.94 
St1rene 4 .08 3.42 2.34 6.49 3.60 3.27 o.oo o.oo .23 3. 77 3.65 
YCll 2.98 5.00 5.50 4.66 6.65 3.79 o.oo 1.67 .65 9. 74 4.28 
YinJl acetate .51 .67 o.oo 1.27 .33 .76 o.oo . 70 .10 l.06 .59 

Regional total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 lOC.00 100.00 

Source: Bcon011etric le1earcb data file1. 

) 
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Table 4.15 Rate of growth of world petrochemical con1umption 
bJ region and product 1980-1990 

~--- Region1 Africa N.Africa South 

Prod~ llortb We1lern CPB Other Latin (South + Middle South But World 
AMrica lurope Europe Japan developed Aaerica Sahara> But Alia Alia Total 

ABS .123 .052 o.ooo .073 .050 .083 o.ooo .102 • llt2 .111 .092 
Acetic acid .013 .038 0.000 .030 .029 .080 o.ooo .022 .253 .097 .036 
Acrrlonitrile .069 .046 .01\l .068 .065 .087 o.ooo o.ooo o.ooo .094 .064 
'->nh .056 .037 .034 .023 .031 .105 o.ooo .066 .081 o.ooo .051 
Butadlene .082 .040 .142 .067 .050 .052 o.ooo o.ooo .093 .105 .068 
lthrl Benaene .076 .036 .064 .074 .034 .078 o.ooo 0.000 .060 .128 .065 
lthJlene .040 .022 .040 -.000 .035 .069 o.ooo .095 .064 .078 .033 
Btb~lene Dichloride .043 .021 .060 .005 .092 .057 o.ooo .099 .078 .078 • 03/t 
lthJlene Glrcol .027 .035 .076 .04/t .007 .062 0.000 o.ooo .083 .082 .038 
BtbJl,ene Od de .028 .035 .062 .055 .025 .OltO 0.000 0.000 .074 .043 .035 
PoraaldebJde .038 .109 .053 .025 .055 .(161 0.000 .066 .042 .073 .075 
HOPI .064 .036 .116 .01) .067 .005 0.000 .075 .077 .107 .062 
LDPI .043 .025 .080 .028 .058 .069 0.000 .073 .066 .095 .046 'D 

f\) 

Methanol .013 .030 .029 .005 .050 .06J o.ooo .079 .150 .092 .028 
PIT .031 .030 .073 .098 .051 .065 .096 .034 .083 .087 .059 
PVC .050 .021 .041 -.ooo .057 .064 o.ooo .057 .061 .096 .040 
PolfpropJlene .058 .069 .103 -.004 .079 .091 -.024 .139 .083 .098 .064 
PolJ•tJrene .083 .026 .066 .018 .062 .081 0.000 .066 .065 .103 .059 
PropJlene .060 .049 .054 .046 .063 .088 0.000 .556 .063 .090 .057 
SBR .078 .010 .046 .059 .037 .039 0.000 .084 .064 .100 .053 
strrene .081 .032 .063 .065 .058 .082 o.ooo o.ooo .010 .117 .064 
VCll .047 .025 .066 .005 .044 .056 o.ooo .101 .098 .090 .042 
VlnJl acetate .O<O .038 o.ooo .003 .036 .078 0.000 .038 .124 .106 .032 
V.A. agriculture .034 .018 0.000 .026 o.ooo 0.000 0.000 o.ooo o.ooo o.ooo .024 
v. A. aanufacturing .041 .040 0.000 .027 o.ooo o.ooo o.oo~ 0.000 o.ooo o.ooo .038 
v. A. construction .Cj9 .022 0.000 .007 o.ooo o.ooo o.ooo o.ooo o.ooo o.ooo .034 
Conswaption .028 .021 o.coo .049 0.000 o.ooo o.ooo o.ooo o.ooo o.ooo .027 
GDP .027 .ov .036 • Olt5 .027 .046 .015 .065 .037 .055 .031 

Regional total" .052 .037 .04/t .029 .046 .082 -.199 .076 .082 .090 .049 

Source: lconoaetrlc ~esearch data files. ) 
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Table 4.16 R~te of growth of world petrochemical consumption 
by region and product 1985-1990 

-·--Regions Africa N .Africa South 
North Western CPE Other Latin (South + Middle South East Worl'1 

America Europe Europe Japan developed America Sahara) Eut Asia Asia Total 

-------
ABS .070 .056 0.000 .091 .048 .095 0.000 .050 .117 .129 .075 
Acetic acid .020 .039 o.ooo .015 .030 .085 o.ooo .089 .083 .131 .03"' 
AcrJloni tri le .055 .043 .036 .065 .048 .09~ 0.000 0.000 0.000 .099 .059 
Amlonia .055 .043 .036 .022 .048 .095 0.000 .066 .064 0.000 .052 
Butadiene .049 .036 .039 .078 .044 .064 0.000 o.ooo .077 .120 .053 
EthJl Benzene .059 .034 .054 .083 .064 .089 0.000 0.000 .046 .126 .058 
Ethylene .045 .026 .045 .012 .051 .087 0.000 .082 .067 .113 .041 
EthJlene Dichloride .046 .026 .063 .031 .061 .08~ 0.000 .146 .062 .no .044 
Ethylene Glycol .032 .029 066 .063 .048 .073 0.000 -.036 .065 .105 .046 
BthJlene Oxide .032 .029 .066 .063 .048 .073 0.000 0.000 .065 .105 .040 
P'oraaldebyde .034 .100 .052 .041 .05( .076 0.000 .119 .052 .087 .075 
HDPE .067 .042 .084 .064 .071 .097 0.000 .134 .067 .114 .070 '0 

LDPE .045 .033 .046 .047 .060 .081 0.000 .064 .076 .092 .049 GJ 

llethanol .021 .037 .036 .026 .056 .081 o.ooo . n1 .078 .099 .037 
PET .030 .029 .066 .105 .048 .073 .199 .066 .ORO .2ns ,065 
PVC .046 .026 .043 .031 .061 .082 0.000 .039 .062 .110 .047 
Polypropylene .062 .068 .oq9 .043 .082 .101 .031 .047 .097 . n5 .074 
Pol1st1rene .059 .028 .057 .056 .064 .087 o.ooo .037 .046 .no .056 
PropJlene .057 .04:> .075 .056 .073 .099 0.000 .021 .066 .115 .060 
SBI .043 .012 .039 .077 .030 .05'4 0.000 .151 .04" .115 .044 
Sty::-ene .059 .034 .054 .083 .064 .089 0.000 0.000 .046 .126 .060 
VCll .046 .02s .063 .031 .061 .082 0.000 .1'46 .062 .110 .0'49 
VinJl acetate .020 .039 0.000 .015 .030 .085 0.000 .089 .083 .131 .039 
V.A. agriculture .030 .009 0.000 .033 o.ooo o.ooo 0.000 0.000 o.ooo o.ooo • OJ.IJ 
v. A. aanufacturing .043 .032 0.000 .065 o.ooo o.ooo o.ooo 0.000 0.000 o.ooo .040 
V. A. construction .048 .019 0.000 .048 o.ooo 0.000 0.000 o.ooo o.ooo o.ooo .033 
ronsuapt ion .032 .021 0.000 .057 o.ooo o.ooo o.ooo o.ooo 0.000 0.000 .033 
GDP .032 .027 .036 .057 .030 .055 .031 .050 .037 .070 .036 

Regional tota:t. .0'49 .040 .045 .046 .056 .088 .18'4 .078 .065 .109 .052 

Source: Econometric Research data files. 
) 
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4.2.4 WoTld dPv~nd foT oetroc~emical oroducts in the vear 2000 

Although forecasts of the world demand for petrochemical products were 

generated for the intermediate period 1990-1995, only the results of these 

forecasts will be presented. The discussion in this section is restricted to 

the forecasts for the year 2000. 

These long-tPrm forecasts can be best evaluated by comparing them to the 

situation existing in 1980. Only the1. is it possible to por~ray the emerging 

trends and structural changes that are expected to take place. For 1995 see 

t3bles 4.17 to 4.21, for 2000 see tables 4.~2 to 4.26. 

(a) ~orld demand for basic petrochemical products in the year 2000 

Wo~ld demand for basic petrochemical products is forecast to more than 

double between 1980 and the year 2000. In fact, the level of total demand for 

basic petrochemi~al products is predicted to exceed 332.0 million HT/y, a 

figure that is 2.5 times the corresponding level in 1980. 

Demand for ammonia at 183.4 million MT/y will still dominate otner 

demands for petrochemicals. The average annual rate of growth in the demand 

for anuncnia becween 1980 and 2000 is predicted to be 4.9 per cent, which is 

exactly equal to the rate of growth of the total world demand for petro

chemicals over the same period. Consequently, the share of anunonia in total 

world demand for petrochemicals, which was 27.9 per cent in 1980, will remain 

at 28.1 per cent in the year 2000. The consumption of ammonia in developing 

countries is expected to account for about 25 per cent of the total world 

demand for this product in the year 2000. This represents a substantial 

increase over the 1980 share of 17 per cent. The share oi industrialized 

cou~tries will decline, except for that of North America; a major decrease 

will occur in the share of Eastern Europe's consumption. 

World demand for methanol will reach "21.6 million MT/y in the year 2000. 

ThiR is less than double the 1980 level of demand; thus, the rate of growth of 

demand for this product will ~all short of the overall rate of increase in 

demand for petroc~emicals. The anticipated average annual increase in demand 
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for methanol betw~en 1980 dfi<l 2CCC is uuly 3.3 p~r cc~t, ~ figure slightly 

below the rate of growth Ol the world real GDP. The share of developing 

countries in total consumption of methanol will rise, as the rates of growth 

of their respective ~emands O'er the period 1980-2000 are relatively high. 

The annual rate of growth of Latin American demand for methanol will be 

6.8 per cent, that of the Arab region 8 per cent during the same period. By 

the year 2000, developing countries will account for about 17 per cent of the 

world total connumption of methanol, whereas they represented less than 

7 per cent in 1980. 

World demand for ethylene is projected to be about 72.4 million MT/y in 

the y~ar 2000, a figure which represents a relatively modest increase over the 

1980 level of 35 million MT/y. The implicit annual rate of growth of demand 

for ethylene over the entire 1980-2000 period is forecast to be 3.? per cent, 

which is significdntly lower than the expected growth rate of total world 

demand for petrochemicals. Consequently, t~e share of consumption of ethylene 

in total world demand for petrochemicals will likely fall frow 13 per cent in 

1980 to 10.4 per cent in the year 2000. North America will maintain its share 

of world consumption of ethylene at about 42 per cent; however, Western Europe 

will experience a decline in its share of consumption from 32 per cent in 1?80 

to 24.8 per cent in the year 2000. However, a major decline in the 

consumption share will take place in Japan, where it is expected to decrease 

from almost 12 per cent in 1980 to 9 per cent in the year 2000. Developing 

countries together will account for 15.4 per cent of the total demand for 

ethylene, which represents a significant incr~ase over their 7.2 per cent 

share in 1980. 

World demand for propylene in the year 2000, while not as high as that of 

ethylene, will nonetheless be a significant 56 million MT/y. This is the 

result of a rate of growth of 5.8 per cent per year betweeTI 1980 and 2000 

which j_s sliehtly higher than the 4.9 pP.r cent per year growth in total world 

demand. 

North America will account for over 35 per cent of the world demand for 

propylene, a figure not much different from its share in 1980. Western 

Europe, however, will experience a decrease in its share, from 31.4 per cent 
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in 1980 to 24.4 per cent in the yeJr 2000, while Japan will ~lVJS~ maintain 

its share throughout the period. The developing countries, which accounted 

for 3lmost 8 per cent in 1980, will account for almost 14 p~r cent in the year 

2000. 

World demand for butadi~ne will average 1.2 million MT/y in the year 

2000, or almost 3 times the corresponding level of 1980. The expected annual 

rate of growth in the demand for butadiene between 1980 and 2000 is 

6.0 per cent. Developing countries will account for about 13 per cent of 

world demand for butadiene in the year 2000, whereas they represented only 

5 per cent in 1980. 

(b) World demand for intermedia~e petrochemical products in the year 2000 

There have been a number of changes in the structure of deman,· tor 

intermediate petrochemical producl at the couanodity :md/or regional levels. 

The ethylene block (ethylene dichloride, ethylene glycol, ethyl-benzene, 

ethylene oxide) constitutes the major intermediate building block in the 

petrochemical production chain. Together, these products account for a 

considerable demand which is expected to reach 84.4 million Wf/y in the year 

2000; they will account for 45.5 per cent of the world demand for intermediate 

petrochemical products at the turn of the century. 

The ma.ior product within this group is ethylene dichloride. The regional 

demand pattern for this product is likely to change considerably. Whereas 

Western Europe had a share of 38.2 per cent of world demand for ethylene 

dichloride in 198P, this share is forecast to drop to 28.6 per cent by ~he 

year 2000. The opposite is expected to happen to the share of Nort~ America; 

it will rise from 34.3 per cent in 1980 to 37.2 per cent in the y~ar 2000. It 

is also expected that the share of developing countries in worlo demand for 

EDC will ~ise from about 9 per cent in 1980 to over 19 per cenl ~owards the 

turn of the century. '::'hese structural changes are the result of Jifferential 

growth rates of demands, which are explained primarily by differential output 

elasticities. 
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The shace of the demand for ethyl-benzene in the expected world demand 

for intermedia~e petrochemicals is project~d to increase. This is the result 

of a celativPly high growth rate of 5.9 per cent per year throughout the 

period 1980-2000. Actually, ethyl-benzen~ is the only intermediate ethylene

block product for ~hich the demand will grow faster than for all petrochemical 

products during the came period. 

The general a:rend c;f a declining Western European share i.• world demand 

for intermed~ate products is perhaps more evident in this case than anywhere 

else. Western Europe's share was 30.5 per cent in 1980 and is projected to 

decline to 19.1 per cent in the year 2000. AgKin, North America's share will 

rise, and so will the share of developing countries. Since demand for 

intermediate products in our model is a derived demand and reflecti:; a dennnd 

for a factor of production, the regional patterns of demands may reflect an 

underlying shift in the production centres of these commodit~es. 

The combined worliJ demands for ethylene-glycol ar.d ethylene-o::ide is 

relatively small. However, both of these products are important in the 

manufacture of polyester fibres and PET. Both of these products are scheduled 

to experience declining shares in total world demand for petrochemicals in the 

year 2000, and as such both are projected to grow at lower rates than that of 

the total world demand. During the period 1980-2000, ethylene glycol will 

grow at the average annual rate of 4.3 per cent, and ethylene-oxide at the 

rate of 3.8 per cent. In both of these products North America is the major 

consumer, although its share is expected to drop from 50 per cent and above 

1980 t~ almost 40 per cent in the year 2000. The South-East Asia region is 

predicted to account for a major proportion of developing countries' demand 

for these products. 

World demand for acrylonitrile is forecast at 8.1 million HT/y in the 

year 2000. This is almost 3.2 times the corresponding level in 1980. The 

implicit rate of growth of the demand for acrylonitrile during the period 

1980-2000 is 6.0 per cent per year, a figure substantially above the 

4.9 per cent per year growth in total world demand for petrochemicals, or the 

3.4 per cent per year growth in world real GDP. North America, Western Europe 
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and Japan will each individually account for over 20 per cent of the world 

demand for this ?roduct in the year 2000, whereas Latin America and South-East 

Asia together will account for almost 23 per cent du~ing the same year. 

The demand for acetic acid is foreca~t to exceed 5.9 million Kf./y 

primarily as an input into the production of vinyl acetate. Developing 

countries are expe~ted to account for over 25 per cent of world demand for 

acetic acid by the year 2~00. South Asia and Latin America are expected to be 

the two main areas of consumption of this product. 

World demand for formaldehyde is ~orecast to exceed 33.7 million 'ftIT/y at 

the turn of the century. Much of this demand will be concentrated in Western 

Europe, which alone will account for 60.3 per cent of world dem~nd for the 

product. North America, whjch accounted for 30.l per ce~t of the total world 

demand for this product in 1980, will account for only 16 .. 6 per cent in the 

year 2000. Developing countries, which together have accounted for little 

over· 10 per cent in 1980, will account for roughly the same percentage in the 

year 2000. 

World demand for VCM, which is a higher-order intermediate petrochemical 

product, is forecast to reach 11.6 million HT/y. The rate of growth of this 

demand from 1980 onwards is expected to be 4.5 per cent and this figure is a 

little less than the overall rate of growth of world demand for total 

petrochemical products. The share of developing countries in the total demand 

for VCH was little over 13 9er cent in 1980; by the turn of the century, it is 

expected to be a~ound 25 per cent. 

The demand for styrene is expected to grow at 5.9 per cent per year; for 

this reason, its share in the total demand for petrochemicals will grow in 

step. In absolute amouo~, the forecast demand for styrene will reach 

25.4 million HT/y. This figure is 3.17 times the corresponding magnitude in 

1980. The regional pattern of demand for styrene is expected to undergo som~ 

significant changes between 1980 and 2000. The pattern of the demand for 

styrene in 1980 showed North America and Western Europe with a 1/3 share each, 

with Japan accounting for 15.3 per cent and the developing countries 

explaining only about 8 per c~nt. The regional profile of demand for styrene 
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at the turn o: the century shows an increase in the North American share of 

the total demand for styrene to 39 per cent, a decr~ase in Western Europe's 

share to 20 per cent, an increase in Japan's share to 18 per cent, and an 

increase 1n the share of the developing countries to 14.l per cent. 

TP.e general trend in demand for intermediate petrochemical products is 

abun~antly c~ear; Western European demand is decreasing, that of North America 

is increasing, but the major increase is in the share of developing countries, 

and particularly in the South-East Asia region. 

(c) World demabd for final petrochemical products in t~e year 2000 

Demand for final petrochemical products is expected to account for little 

over one fifth of the total world demand for petrochemicals. As such, it does 

not appear that a major change i~ the structure of world demand for petro

chemicals will take place with regard to the group of final products. 

The total demand for final petrochemical products in 1980 was 

47.5 million MY/y. This demand is likely to exceed 153.3 million HT/y in the 

year 2000. The final period demand is 2.85 times the initial period demand. 

By way of comparison, the ratio of final period total petrochemical demand to 

the initial period magnitude is only 2.59. 

Although the group of final p~trochemi~al products will maintain and 

slightly increase its share in total petrochemical demand throughout the 

period 1980-2000, the structure of product demand aad the regional 

distribution of demand will ch~nge markedly during this peri~d. 

World demand for ABS is only a small fraction of the demand for total 

petrochemical products; however, it is one demand that is likely to grow~ 

fast. In fact, the predicted rate is 7.8 per '-ent per year, which is the 

highest rate of growth in the system between 1980 and the year 2000. The 

regional pattern of demand for this ptoduct will change with time. The share 

of North America in world demand for ABS will increase from 37 per cent in 

1980 to 47 per cent in the year 2000. The share of Western Europe will 

decrease significantly from a 30.6 per cent share in 1980 to a 17.8 per cent 



- 100 -

at the turn oi che ceniu~y. Japau will ma~uta~n ol;n;ot the =:~ 10 r~r cent 

share, wh~re~$ the developing countries will increase their share from 

10.5 per cent in 1980 to about 15 per cent by the year 2000. 

Host of the demands for final products will show a higher growth rate of 

demand than that of the total demand for all petrochemicals, PET is one such 

product whose demand growth is predicted to average 6.0 per cent per year. 

"nlus, the total dE:mand for PET, which was 4.5 million trr/y in 1980, is 

expected to rise to 14.3 million trr/y at the end of the century. Host of the 

industrialized countries are expected to reduce their share in the total 

consumption of PET. Horth America is forecast to reduce its share from 

35.5 per cent to 20.5 per cent, Western Europe from 15.8 per cent to 

8.8 per cent. On the other hand, the share of developing countries in the 

consumption of PET is expected to rise markedly from about 27 per cent in 1980 

to 40 per cent in the year 2000. 

The world combined demand for HDPE and LDPE is forecast to reach 

45.9 million HY/y in the year 2000. This is a substantial increase over the 

level of lt.2 million HT/y in 1980. The rates of growth of the individual 

demands are different, however, with HDPE growing at an annual rate of 

6.1 per cent, whereas LDPE will grow at the rate of 4.7 per cent. The 

regional pattern of demand for both products is very similar indeed. Horth 

America will slightly reduce its ahare, Western Europe will suffer a major 

decline in its share, Ea•tern Europe will experience a rise in its share, and 

Japan will li~ely face an increase in its share. On the other hand, the 

developing countries' demand for these two products will rise quickly and 

thereby increase the share of each sub-region in the total demand for HDPE and 

LDPE by the end of the century. 

World demand for polypropylene and polystyrene constitutes a major part 

of the demand for final petrochemical products. By the year 2000, the total 

world demand for these two products is forecast to exceed 32.8 million trr/y. 

The rates' of growth of both demands are comparatively high, being 6.6 per cent 

per year for polypropylene and 5.7 per cent per Jear for polystyrene. Since 

both of these rates are significantly higher tharl the rate of growth of either 

world red GDP or the total world demand for peti:ochemi ~ala, the share of 

these products in world overall demand for petrochemicals will rise 

accord ing'ly. 
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Tite regional distribution of demand is different for each product. The 

share of demand for polypropylene in North America in total world demand for 

po!ypropylene is expected to fall, that of Western Europe to fall siightly, 

that of EaQ~ern Europe to rise, that of Japan to fall drastically and that of 

developing countii~~ to rise significantly. 11lis pattern is not evident in 

the case of polystyrene. Tite share of North America's demand for polystyrene 

in world demand is expected to rise in the year 2000 over 1980. However, the 

share of Western Europe's demand is expected to fall drastically, that of 

Eastern Europe to rise slightly, and that of Japan to fall. Moreover, the 

share of developing countries' demand in the total demand for this product is 

forecast to rise from almost 13 per cent in 1980 to over 24 per cent in the 

year 2000. 

World demand for PVC is expected to grow at the rate of 4.4 rer cent per 

year, rising from a level of 11.3 million Wf/y in 1980 to over 

26.9 million MT/y at the turn of the century. Since the rate of growth in the 

demand for PVC is slightly lower than the growth rete in the overall demand 

for petrochemical products and higher than the world rate of real GDP growth, 

the share of the demand for PVC in total petrochemical demand will fall 

slightly below its 1980 level, but the demand for PVC will continue to rise. 

11\e regional distribution of the demand for PVC will change in the generally 

observed pattern discussed above. North America's demand will maintain its 

share in the total demand for PVC between 1980 and 2000, Western iurope's 

share will fall drastically from 34.7 per cent in 1980 to 23.2 per cent by the 

year 2000, Eastern Europe's share will fall slightly, Japan's will fall by 

almost half and the share of every developing region will rise, but that of 

South-East Asia will more than double. 

World demand for SBR is projected to reach 12.4 million HT/y in the year 

2000. Given that the level of demand for this product was only 

4.7 million HT/y in 1980, this represents an annual growth rate of 

5.0 per cent. North America is expected to increase its share in total SBR 

demand and again Western Europe will face a declining share, Eastern Europe 

will experience a slight decline, Japan will increase its share and so will 

the developing countries (except Latin America, which will face a slight 

decrease towards the end of the century). 



Table 4.17 World petrochealcal con•uaptlon bJ region and product, 1995 
(thou1and .. tric ton1/rear) 

Regions Africa N.Africa South 
North We1tern CPI Other Latin (South + lliddle South la1t Wor:Ld 

Allerlca lurope Bu rope Japan developed America Sahara) IHt Ada A•la To till 

ABS 1741.8 705.6 o.o 674.7 28.2 121.2 o.o 10.1 28.4 333.7 360.7 
Acetic acid 1745.8 1516.1 o.o 516.9 26.4 431.1 o.o 44.9 426.2 231.9 4931t. 3 
Acrrlonltrile 1716.9 1772. 9 123.l 1336.7 7.0 487.2 o.o o.o o.o 777.8 622:L.6 
Ammonia 50612.7 24403.2 30948.l 3100.0 1977.9 15707.3 o.o 3148.0 16700.0 o.o 146597.2 
Butadiene 4495.5 1912.4 164.4 1706. 5 110.1 579.l o.o o.o 73.1 430.6 947'.L. 7 
BtbJl Benzene 10652.7 4722.9 1434.3 3694.3 262.3 1016.0 o.o o.o 53.3 653.4 224H.3 
ltbrlene 24926.9 15754.6 5720.0 4452.2 733.6 3624.4 o.o 816.0 385.0 2890.2 5930:Z .9 
ltbJlene Dichloride 11151.9 9203.4 862.0 3310.l 363.9 1454.4 o.o 184.1 141.0 3014.5 296U.2 
ltbrlene Glrcol 3129.4 1137.7 116.3 920.8 38.7 369.4 o.o 3.6 38.3 1094.9 6881. 5 
ltbJlene Odde 3865.0 2080.6 254.9 1235.3 40.0 367.6 o.o o.o 43.2 355.0 824L. 5 I 
P'oraaldebrde 4746.2 15127.6 904.4 1784.8 217.7 961.5 o.a 217.5 99.5 1638.5 25697.6 ~ 

HDPI 4876.9 2503.5 160.0 857.1 331.0 1101.7 o.o 330.3 142.7 1264.8 13009.0 0 
I\) 

LDPI 5969.3 6286.8 2146.9 1456.0 550.0 2301.6 o.o 1274.0 246.6 1731. 5 22661.7 
lletbanol 4351.7 5276.7 4!60.7 1392.0 118.3 923.0 o.o 129.8 390.5 1153.9 17896. 5 
PIT 2528.1 1103.2 1173.1 1904.l 110.3 912.3 63.7 52.9 141.3 2749.4 10739.1 
PVC 4879.l 5482.3 2370.8 1673.1 559.S 1797.9 o.o 1084.8 188.8 3112. 7 21749.1 
Polrproprlene 3319.9 3184.2 1237.0 1037.4 300.9 915.2 2.7 353.0 54.3 1930.8 12335.5 
Polr•trrene 4654.8 2480.l 962.1 1064.0 149.8 1119 .1 o.o 483.0 30.5 1277 .1 12019.S 
Proprlene 15U3.7 11262.5 4375 .o 5337.8 372. 7 2414.1 o.o 350.0 148.3 1828.0 41552,() 
SBR 3875.1 1385.l 1774.4 1266.4 66.8 688.5 o.o 44.2 50.3 724.5 9175. 3 
strrene 7708.3 4281.0 1384.3 3276.5 262.8 1317.7 o.o o.o 46.4 1248.l 19524.9 
YCll 5357.7 6073.6 3361.0 1931.8 481.0 1495.3 o.o 106.5 136.2 3115.4 22058.6 
Vinrl acetate 813.l 857.2 o.o 485.9 21. 5 304.• o.o ~9.8 22.4 356.0 29~0.2 

-
Regional total 182582.6 1285U.O 65772. 7 444U.4 1130.2 40210.0 66.4 8703.0 19586.2 31912.6 521892.1 

Source: lconometrlc Research data flle1. 

' 

) 



Table 4.18 World petrochell\lcal con1\.1mption by region and product. 1995 
(row percentages) 

Reglona Afrlca II.Africa South 
North Wea tern CPE Othei- Latin (South + Middle South last Worl1:I 

Aaerica lurope Europe Japan developed Aaerlca Sahara) laat Aah Aila Tota:L 

----
ABS 47.80 19.36 0.00 18.52 • 77 3.33 o.oo .28 .78 9.1,, 100.C)O 
Acetic acid 35.35 30. 70 o.oo 10.46 .53 8.73 o.oo .91 8.63 4.69 100,C)O 
Acr1lonltrile 27.f.O 28.50 1.98 21 . .U .11 7.83 o.oo 0.00 o.oo 12.50 100.00 
U.Onh 34.53 16.65 21.11 2.11 1.35 10. 71 o.oo 2.15 11.39 o.oo 100.00 
Butadiene U.46 20.19 1.74 18.02 1.16 6.11 o.oo 0.00 • 77 4.55 100.00 
ll:tbJl Benzene U.37 21.00 6.38 16.43 1.17 4.52 o.oo o.oo .24 ?.91 100.00 
BtbJlene 42.03 26.57 9.65 7.51 1.24 6.11 o.oo .37 .69 5.21 100.00 
!tbJlene Dichloride 37.57 31.00 2.90 11.15 1.23 lt.90 o.oo .62 .~8 10.15 100.00 
KtbJlene GlJCOl 45.48 16. 53 1.69 13.38 .56 5.37 o.oo .1• .56 15.97 100.00 
!CthJlene Odde 46.90 25.25 3.09 14.99 .48 4.46 o.oo o.oo .52 4.31 100.00 
ronuldeh1d• 18.47 58.87 3.52 6.95 .85 3.7/t 0.1)0 .85 .39 6.38 100.00 '""' HDPB 37."9 19.25 12.30 6.59 2.54 8.U o.oo 2.69 1.16 10.32 100.(10 0 

L; I 

LDP! 26.34 27.74 12.56 6.lt2 2.43 10.16 o.oo 2.37 1.13 7.90 100. (10 
Methanol 24.32 29.48 23.25 7.78 .66 5.16 o.oo .73 2.18 6.45 100.(10 
PIT 23.5o\ 10.28 10.92 17.73 1.03 8.50 .59 .49 1.32 25.60 100.(10 
PVC 23.07 25.92 11.21 7.91 2.65 8.50 o.oo 2.16 .92 15.18 100.(10 
Pol1prop1lene 26.91 25.81 10.03 8.41 2.4/l 7.42 .02 .79 .48 16.93 loo.c.o 
Pol11t1rene 38.73 20.63 8.00 8.85 1. 2:> 7.65 0.00 1.06 .26 10.95 100.C•O 
Propf lene 37.22 27.10 10.53 12.85 .90 5.81 o.oo .05 .40 4.91 100 .C•O 
SBR 39.24 14.03 17.97 12.82 .68 6.97 o.oo .45 .51 7.34 100.C•O 
St1rene 39.48 21.93 7.09 16. 78 1.35 6.75 o.oo 0.00 .24 6.39 lOO.C10 
VCM 24.29 27.53 15.24 8.76 2.18 6. 78 o.oo .48 .62 14.12 100.CiO 
Vinfl acetate 28.04 29.56 0.00 16.75 .74 10.50 o.oo 1.37 • 77 ll.27 100.()10 

-
Regional total 3o\.52 24.30 12.44 8.40 1. 35 7.60 .01 1.11 3.79 6.17 100.00 

Source: lcon011etric Reaearch data filea. 

' 

) 



Table 4.19 World petrochemical consumption by region and product, 1995 
(column percentages) 

Regions Africt. N.Africa South 
North Western CPI Other Latin (South + Middle South Rast World 

Alaerica Europe Europe Japan developed America Sahara) East Asia Asia Total 

ABS .~5 .55 o.oo 1. 52 .40 .30 o.oo .18 .15 1.05 • 71) 

Acetic acid .96 1.18 o.oo 1.16 .37 1.07 o.oo .79 2.18 .73 .95 
Acr1lonitrile .94 1.38 .22 3.01 .10 1.21 o.oo o.oo o.oo 2. ·lt't 1.20 
~nla 27. 72 18.99 54.09 6.98 27.74 39.06 o.oo 55.06 85.26 0.00 28.34 

- Butadiene 2.46 1.49 .29 3.84 1.54 1.44 0.00 0.00 .37 1. 35 1. s:, 
lthJl Benr.ene 5.83 3.68 2.51 8.32 3.68 2.53 o.oo o.oo .27 2.05 4,35 
l:thJl•ne 13.65 12.26 4.46 10.02 10.29 9.01 o.oo 3.56 1.97 9.06 10. 73 
lth1lene Dic~loride 6.11 7.16 1.51 7.45 5.10 3.62 o.oo 3.22 . 72 9.45 ~.74 

lthJlene Gl1col 1. 71 .89 .20 2.07 .54 .92 o.oo .16 .20 3.43 1. 32 
lthJlene 01'.ide 2.12 1.62 .45 2.78 .56 .91 o.oo o.oo .22 1.11 l. 59 
Fonuldeh1de 2.60 11. 77 1.58 4.02 3.05 2.39 o.oo 3.80 .51 5.13 4.97 
HDPI 2.67 1.95 1.49 1.93 ".64 2.74 o.oo 5.78 .73 3.96 2.37 I-' 

0 
LDPI: 3.27 o\,89 ".98 3.28 7. 71 5. 72 o.oo 9.10 1.26 5.43 4.23 .,... 
llethanol 2.38 4.11 7.27 3.13 1.66 2.30 o.oo 2.27 1.99 3.62 3.46 
PIT 1.38 .86 2.05 "·29 1.55 2.27 95.86 .93 • 72 8.62 2.08 
PVC 2.67 ". 27 "·14 3. 77 7.85 4.47 o.oo 7.74 .96 9.75 3.96 
Pol1prop7lene 1.82 2.46 .99 2.34 4.22 2.28 4 .1" l. 58 .28 6.05 2.20 
Pol11t1rene 2.55 1.93 1.68 2."o 2.10 2.29 o.oo 2.16 .16 4.00 2.25 
Prop1lene 8.U 8.76 . 72 12.02 5.23 6.00 o.oo .36 .76 5.73 7.20 
SBR 2.12 1.08 3.10 2.85 . Ci4 1. 71 o.oo . 77 .26 2.27 1.91 
Stl'r•ne "·22 3.33 2."2 7.38 3.69 3.28 o.oo o.oo • 24 3.91 3. 77 
VCll 2.93 4.73 5:87 4.35 6.75 3. 72 o.oo 1.86 .70 9.76 4.?6 
YinJl acetate .45 .67 0.00 1.09 .30 .76 o.oo . 70 .ll 1.12 56 

Regional tot•l 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Source: Econometric Research data files. 
' 
I 

) 



Table 4.20 Rate of growth of world petrochemical conauaption: bJ region and product 
1980 - 1995 

Regions Africa N.Africa South 
North Wea tern CPE Other Latin (South + Middle South last World 

Aaerica Europe lurope Japan developed America Sahara) last Asia Alia Total 

ABS .102 .051 o.ooo .075 .048 .082 o.ooo .084 .123 .109 .083 
Acetic acid .015 .038 0.000 .026 .030 .078 o.ooo 0.040 .188 .099 .037 
Acr1lonitrile .064 .044 .039 .066 .058 .085 o.ooo o.ooo o.ooo .092 .061 
~nia .055 .038 .035 .020 .035 .097 o.ooo .066 .067 0.000 .050 
Butadiene .071 .038 .107 .069 .OU .055 o.ooo o.ooo .083 .103 .063 
BthJl Benzene .069 .035 .059 .074 .041 .078 o.ooo o.ooo .055 .119 .061 
BtbJlene .OU .023 .042 .004 .039 .012 o.ooo .095 .063 .084 .036 
!thJlene Dichloride .043 .023 .059 .014 .079 .063 o.ooo .100 .070 .084 .037 
ltbJlene GlJCOl .029 .033 .070 .059 .019 .064 o.ooo .040 .07:S .085 .041 
BtbJlene Odde .029 .033 .061 .057 .032 .0"9 0.000 o.ooo .1)68 .059 .037 
rora&ldehJd• .037 .098 .052 .032 .053 .064 o.ooo .075 .044 .076 .071 
HDPI .062 .037 .097 .030 .065 .084 o.ooo .083 .011 .103 .062 ..... 
LDPI .043 .027 .066 .035 .056 .070 o.ooo .086 .066 .091 .047 0 

-.n 
lletbanol .016 .032 .031 .OU .050 .068 0.000 .082 .121 .091 .031 
PIT .031 .030 .068 .095 .049 .066 .101 .043 .078 .089 .060 
PVC .048 .022 .036 .011 .056 .067 o.ooo .078 .059 .096 .042 
Polfpropflene .057 .065 .099 .012 .075 .089 -.006 .125 .080 .098 .065 
Pol11t1rene .073 .026 .061 .031 .059 .080 o.ooo .lU .058 .100 .058 
PropJlene .058 .046 .061 .049 .063 .087 0.000 .373 .061 .092 .057 
SBR .066 .011 .043 .063 .035 .044 o.ooo .091 .057 OO' . ~ .051 
St1rene .072 .032 .059 .068 .057 .081 0.000 o.ooo .061 .112 .061 
VCll .046 .025 .063 .OU .047 .062 o.ooo .101 .Oil .091 .044 
YinJl acetate .020 .038 0.000 .008 .034 .011 o.ooo .050 .105 .106 .035 
V.A. agricultur~ .032 .015 o.ooo .028 o.ooo o.ooo o.ooo o.ooo 0.000 o.ooo .022 
V.A. aanufacturlng .042 .037 0.000 .039 0.000 0.000 o.ooo o.ooo 0.000 0.000 .039 
V.A. construction .062 .021 o.ooo . 020 o.ooo o.ooo o.ooo o.ooo "" """ v.vvv 0.000 .034 

. Conauaption .030 .023 0.000 .051 0.000 o.ooo o.ooo o.ooo 0.000 o.ooo .029 
GDP .029 .024 .036 .049 .028 .049 .020 .060 .037 .060 .033 

-
Regional total .050 .037 .044 .035 .048 .080 -.108 .082 .069 .091 .049 

I 

Source.: Bcon011etric Research data files. I 
) 





Table 4.22 World petrochemica\ con•umption by region and product, 2000 
(row percentage•> 

Region• Africa N.Africa South 
North We•tern CPI Other Latin (South + Kiddle South IHt World 

America Europe Europe Japan developed America Sahara) IHt A•ia Ada Total. 

ABS 46.93 17.85 o.oo 19.46 . 70 3.51 o.oo .26 .81 10.48 100.0(1 
Acetlc acld 32.70 30.37 o.oo 9.58 .52 10.15 o.oo 1.05 9.60 fl.03 100.00 
Acr1lonitrile 27.04 26.29 1.81 21.99 .11 8.55 o.oo 0.00 0.00 14.21 100.00 
AJmOnia 35.24 16.00 20.12 1.85 1.32 12.19 o.oo 2.37 10.91 0.00 lCI0.00 
B11tadiene 46. 74 18.5! 1.61 19.U 1.10 6.37 0.00 0.00 .80 5.41 100.00 
Ethyl Benzene 47 .14 19.06 6.22 17.81 1.15 4.93 o.oo o.oo .23 3.46 100.00 
Ethylene 41.97 24.80 9.95 6.61 1.25 7.03 0.00 1. 65 .69 6.05 100.00 
Ethylene Dichloride 37.24 28.59 3.02 10. 73 1.26 5.52 o.oo .75 .49 12.39 100.00 
EthJlene Glycol 42.37 15.13 l. 74 U.31 .55 5.83 o.oo .58 .57 18.92 100.00 
Ethylene Oxide 45.05 23.83 3.28 16.53 .49 4.99 o.oo 0.00 .55 5.28 100.00 
Foraaldehyde 16.55 60.31 3.35 6. 72 .81 3.91 o.oo .94 .37 7.05 100.00 t-' 

HOPE 36.25 17.35 13.28 6.61 2.47 9.08 o.oo 2.82 1.07 11.07 100.00 
0 
-.l 

LDPE 25.40 25.67 12.74 6.52 2.43 11.17 o.oo 6.08 1.14 8.87 100.00 I 

Methanol 22.56 28.85 22.96 7.83 .69 5.93 o.oo .86 2.40 7.92 100.00 
PBT 20.51 8.85 10.58 19.26 .94 8.69 .66 .49 l.31 28. 71 100.00 
PVC 32.20 23.20 11.33 7.39 2.63 9.29 o.oo 5.63 .93 17.43 100.00 
Polypropylene 24.52 23.63 13.94 7.49 2.30 7.63 .02 3.03 .43 17.01 100.00 
Poly•tyrene 38.30 18.24 7.80 9.01 1.22 8.27 o.oo 4.59 .24 12.34 100 .. ' 
Propylene 35.08 24.38 14.37 12.49 .86 6.18 o.oo 1.34 .34 4.96 100 '"'' 
sea 38.91 11.96 17.24 u.12 .63 7.24 o.oo .53 .50 cl.87 100.00 
Styrene 38.96 19.73 6.86 18.04 1.32 7.31 o.oo 0.00 .23 7.56 100.00 
VCll 23.59 24.87 15.54 8.26 2.19 7.48 o.oo .57 .63 16.88 100.00 
VinJl acetate 25.51 2tl. 77 o.oo 15.09 .70 12.01 o.oo 1. 56 .85 15.52 100.00 

-
Regional total 33.88 22.85 12.55 8.40 1.33 8.42 .01 1.86 3.54 7.15 100.00 

Source: Econometric ie•earch data files. 



Table 4.23 World p~trochemical conawaption by region and product, 2000 
Ccolwnn percentagea) 

Region1 Africa N.Africa South 
North Wea tern CPB Other Latin (South + Kiddle South B&1t World 

Aaerica lurope lurope Japan developed America Sahara) !Ht Aaia Alla Total 

ABS 1.01 .57 o.oo l. 70 .39 .30 0.00 .16 .17 1.07 .75 
Acetic acid .85 1.18 0.00 1.01 .34 1.07 o.oo . 77 2. ltO .75 .91 
Acrfloni trile .96 1.39 .21 3.16 .10 1.23 0.00 0.00 0.00 2.40 1. 21t 
A:monia 28.39 19.11 52.63 6.02 27.13 39.49 0.00 53.55 84.13 0.00 28.07 
Butadiene 2.50 1.U .28 lt.19 1.49 1.37 0.00 o.oo . "1 1.37 1.86 
BthJl Benzene 6.01 3.60 2.57 9.15 3.74 2.53 0.00 o.oo .28 2.09 "· u BthJlene 13.31t 11.69 4.78 8.48 10.15 8.99 0.00 3.67 2.10 9.11 10.35 
BthJlene Dichloride 6.00 6.83 1.58 6.97 5.16 3.57 0.00 3.39 .76 9.lt6 5.61 
lth1lene Glfcol 1.61 .85 .21 2.20 .53 .89 0.00 .15 .21 3."1 1. 32 
BthJlene Odde 1.99 1.56 .47 2.95 .55 .09 0.00 o.oo .23 1.11 1.54 t--' 

0 

P'onaaldehfde 2.46 13.27 1.62 4.02 3.05 2.34 0.00 3.90 .52 4.96 5.17 CD 

HDPB 2.76 1.96 1.64 2.03 4.79 2.78 0.00 6.02 .78 3.99 2.U 
LDPE 3.20 4.79 5.20 3.31 7.78 5.65 0.00 9.36 1.3';' 5.29 4.23 
Methanol 2.14 4.06 7.08 3.00 1.66 2.27 0.00 2.30 2.18 3.56 3.Jl 
PET 1.29 .83 2.16 4.89 1.52 2.20 96. 71 .87 .79 8.57 2 .. 20 
PVC 2.62 4.07 4.35 3.52 7.93 4.42 0.00 8.16 1.02 9. 77 3.'H 
Pol1prop1lene 1.86 2.65 1.07 2.28 4.44 2.32 3.29 1.64 .31 6.10 2 .:32 
Pol11tyrene 2.63 1.86 1. 74 2.49 2.14 2.28 0.00 2.26 .16 lt.01 2.:n 
Propflene 8.62 8.88 .70 12.38 5.41 6.11 0.00 .32 .81 5. 77 7 .:JO 
SBR 2.12 .97 3.05 3.10 .87 1.59 0.00 .82 .26 2.29 l.·~o 

Styrene 4.35 3.26 2.48 8.12 3.75 3.28 0.00 o.oo .24 4.00 3 .1)9 
VCll 2.88 4.51 6.17 ". 07 6.81 3.68 o.oo 1.96 • 71t 9. 77 4. :Z6 
VinJl acetate .40 .66 0.00 .95 • ZS .75 o.oo .68 .13 1.15 . :;4 

Regional total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

source: Bconoaetric Research data files. 



Table •.2• late of growth of world petrochemical consumption: by region and product 
198C - 2000 

'-.. legion• Africa N.Africa South 
~ North We1tern CPE Other Latin (South + Middle South Eaet World ~/ 

Product•-~ Allerica lurope lurope Japan developed Merica Sahara) East Ash Asia Total 

-
ABS .091 .049 o.ooo .075 .046 .080 0.000 .076 .109 .104 .078 
Acetic acid .017 .037 O.OQO .024 .030 .076 o.ooo .047 .155 .097 .037 
Acr1·-;,nitrile .060 .043 .038 .064 .054 .082 o.ooo o.ooo 0.000 .090 .060 
Ammonia .054 .038 .035 .020 .037 .091 o.ooo .066 .059 o.ooo .049 
Butadiene .065 .037 .089 .068 .045 .056 O.OOCI 0.000 .077 .099 .060 
lthJl Benzene .064 .034 .056 on .043 .~76 0.000 o.ooo .052 .112 .059 
Eth7lene .OU .024 .043 .007 .040 .071 0.000 .091 .060 .084 .037 
ltbJlene Dichloride .043 .024 .057 .020 .071 .064 0.000 .0':6 .065 .084 .039 
lthJlene GlJcol .030 .032 .066 .053 .025 .064 0.000 . J47 .069 .085 .043 
lth7lene Oxide .030 .032 .059 .058 .034 .053 o.ooo 0.000 .065 .065 .038 
Fonaaldehyde .036 .089 .050 .036 .051 .064 0.000 .075 .045 .076 .067 
HOPI .059 .037 .091 .037 .062 .081 0.000 .082 .067 .099 .061 
LDPI .042 .028 .062 .039 .054 .070 o.ooo .081 .0!>4 .088 .C47 
Methanol .018 .032 .032 .021 .049 .068 0.000 .080 .105 .089 .033 I-

c 
PIT .031 .029 .064 .090 .047 .066 .096 .047 .073 .088 .060 ·C. 

PVC .046 .023 .040 .017 .054 .067 0.000 .076 .057 .093 .044 
PolJpropJhne .055 .061 .110 .020 .070 .085 .003 .114 .076 .095 .061) 
PolJltJrene .068 .027 .058 .037 .057 .078 o.ooo .106 .055 .096 .057 
PropJlene .055 .044 .078 .051 .060 .084 0.000 .318 .059 .091 .058 
SBI .061 .012 .042 .064 .034 .047 0.000 .089 .053 .096 .050 
StJrene .067 .032 .056 .068 .055 .078 o.ooo o.ooo .057 .106 .059 
VCll .o•~ .026 .060 .020 .047 .063 0.000 .097 .075 .090 .045 
VinJl acetate .(121 .037 0.000 .011 .013 .075 0.000 .055 .094 .102 .036 
V.A. agriculture .032 .013 0.000 .029 0.000 o.ooo 0.0(10 o.ooo 0.000 o.ooo .022 
V.A. aanufaeturing .042 .036 0.000 .046 0.000 0.000 0.000 0.000 0.000 0.000 .04<> 
V.A. conttruction .059 .020 0.000 .027 o.ooo 0.000 0.000 0.000 0.000 0.000 .03·4 
CODIWlption .030 .024 0.000 .053 0.000 0.000 0.000 0.000 0.000 0.000 .031) 
GDP .030 .025 .036 .051 .029 .051 .023 .058 .037 .062 . 03·~ 

-

Regional total .049 .037 .045 .038 .047 .078 -.064 .080 .062 .090 .049 

I 

~~: Bcon011etric le1earch data files. 
J 

~/ doe• not include centrally planned Asian economies ,/ 



Table 4.25 World petrochemical consumption by reg'ion and product, 2000 
(thousand metric tons/year) 

Region1 Africa N.Africa South 
North Western CPI: Other Latin (South + Kiddle South B:a1t Wo1:-ld 

Aaerica Europe Europe Japan developed America Sahara) East Asia A~ia Tot.al 

ABS 2307.9 377.8 0.0 957.1 34.6 172.4 o.o 12.9 39.9 515.5 lf918.l 
Acetic acid 1944.3 1806.1 0.0 569.6 30.7 603.6 o.o 62.5 576.9 358.8 59.,6. 4 
Acr7lonitrile 2192.6 2131.9 U6.8 1783.5 8.5 693.3 o.o o.o o.o 1152.6 811)9.l 
A-.onia U635.l 29344.6 30898.5 3400.0 24i3.6 22349.9 o.o 4342.0 20000.0 0.0 1833°J3. 6 
Butadiene 568"\.6 2251.'5 198.0 2364.7 133.5 774.5 o.o o.o 96.9 658.0 1211H. 7 
EthJl Benzene 1367:':1.8 5528.9 1804.9 5165.l 334.3 1430. 6 o.o o.o 65.9 1005.1 290J)8.7 
lthJlene 30376.4 17950.6 7200.0 4786.1 906.8 5089.0 o.o 1193.0 500.3 4375.6 72317. 8 
Ethylene uic~loride 13656.7 10484.5 1108.6 3935.8 450.6 2022.8 o.o 275.1 180.9 4542.7 3661)7.8 
Ethylene GlJCOl 3671.9 1311.3 150.4 1240.l 47.5 505.0 o.o 50.0 49.5 1639.8 861S~. 5 
lthJlene Odde 4535.0 2398.2 329.8 1663.7 49.l 502.4 0.0 0.0 55.9 531.6 l001S5 .6 

~ .... 
Foraaldebyde 5589.5 20373.8 1133.0 2269.4 272.4 1321.7 0.0 316.3 124.6 2380.5 337151.4 ~ 

0 
HDPB 6277. 7 3003.9 2300.0 1144.1 427.8 1571. 7 o.o 487.9 185.4 1917 .6 17316.2 I 
LDPB 7273.7 1351. 5 3647. 7 1866.5 695.1 3198.8 0.0 1741.0 325.8 2539.3 286:J9.4 
llethanol 4876.0 6233.4 4960.7 1692.2 148.1 1282.1 0.0 186.'! 518.2 1712 .1 2161)9.5 
PIT 2941.6 ~.269.0 1517.7 2762.6 135.5 1247.1 94.0 70.4 188.2 4117 .4 143.,3. 5 
PVC 597'.i. l 6245.4 :1049.2 1989.3 708.1 2500.6 0.0 1516.0 242.2 4690.8 26916.6 
Polypropylene 42:!3.7 407C.l 2400.0 1289.2 396.7 1314. 7 3.2 521.0 74.3 2929.2 172:l2.1 
Polystrrene 5980.0 2848.5 1217.6 1406.6 190.9 1291.3 o.o 716.0 37.7 1926.1 15614.7 

_PropJlene 19631.5 13642.0 8044.0 6987.5 483.6 3458.6 o.o 750.0 192.0 1713. 3 5591S2. 5 
SBR 4823.9 1483.5 2137.4 1751.0 77.6 898.0 0 • ., 66.3 61.7 1099.4 123°J8. 7 
strrene 9894.3 5011.5 1741.9 4581.l 334.9 1855.6 o.o o.o 57.2 1919.9 253 1J6. 3 
VCll 6561.2 6919.0 4322.7 2296.9 608.7 2079.8 o.o 159.2 174.8 4694.9 278F.l 
VlnJl acetate 905.5 1021.). o.o 535.5 25.U 426.2 o.o 55.4 30.0 550.8 35·'". 6 

--
Regional total 227632.l 153558.2 84308.9 56438.0 8933.4 56589.5 97.2 12521.6 23772.2 48031.0 6718:!2.0 . 

Source: lconoaetric Research data files. 

) 
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Table 4.26 Rate of growth of world petrochemical consumption: by region and product 
1995 - 2000 

( Regions Africa N.Africa South 
North Western CPB Other Latin (South + Kiddle South last Wol"°ld 

Products·~ America lurope Bu rope Japan developed Aael"ica Sahara) Bast Asia Alia Total 

ABS .058 .045 0.000 .072 .OU .073 o.ooo .050 .070 .091 .062 
Acetic acid .022 .036 o.ooo .020 .030 .070 o.ooo .068 .060 .on .038 
Acrflonitrile .050 .038 .036 .059 .OU .073 o.ooo o.ooo 0.000 .082 .054 
~Dia .050 .038 .036 .019 .OU .073 o.ooo .066 .037 o.ooo .046 
Butadiene .048 .033 .038 .067 .039 .060 o.ooo 0.000 .058 .088 .051 
lthJl Benzene .051 .032 .047 .069 .050 .071 o.ooo 0.000 .043 .090 .052 
Bthflene .040 .026 .047 .015 .043 .070 o.ooo .079 .054 .086 .041 
lthflene Dichloride .OU .026 .052 .035 .048 .068 0.000 .084 .051 .085 .043 
ltbJlene GlJcol .032 .029 .053 .061 .042 .065 o.ooo .068 .053 .084 .047 
ltbflene Odde .032 .029 .053 .061 .042 .065 0.000 0.000 .053 .084 .041 
Fonu.ldehfde .033 .061 .046 .049 .046 .066 0.000 .078 .046 .078 .056 
HDPI .052 .037 .075 .059 .053 .074 o.ooo .081 . 054 .087 .059 
LDPB .040 .032 .051 .051 .048 .068 0.000 .064 .057 .080 .048 

I-' 
llethanol .023 .034 .036 .040 .046 .068 0.000 .075 .058 .082 .038 I-' 

I-' 
PKT .031 .028 .053 .077 .042 .065 .081 .059 .059 .084 .060 
PVC .041 .026 .052 .035 .048 .068 o.ooo .069 .051 .085 .049 
PolJpropflene .049 .050 .142 .044 .057 .075 .031 .081 .065 .087 .069 
Pol11t1rene .051 .028 .048 .057 .050 .070 o.ooo .082 .043 .086 .054 
Propflene .049 .039 .130 .055 .053 .075 o.ooo .165 .053 .087 .061 
SBR .045 .014 .038 .067 .030 .055 o.ooo .085 .041 .087 .047 
st1rene .051 .032 .047 .069 .050 .071 o.ooo o.ooo .043 .090 .05• 
YCll .041 .026 .052 .035 .048 .068 o.ooo .084 .051 .085 .047 
Yinfl acetate .022 .036 0.000 .020 .030 .070 o.ooo .C68 .060 .091 .041 
Y.A. agriculture .030 .009 0.000 .033 0.000 0.000 o.ooo 0.000 o.ooo 0.000 .020 
V.A. aanufactu~ing .043 .032 0.000 .065 0.000 0.000 0.000 0.000 o.ooo 0.000 .041 
V.A. con1truction .048 .019 o.ooo .048 o.ooo o.ooo o.ooo 0.000 0.000 0.000 .035 
Con1uaption .032 .027 0.000 .057 o.ooo 0.000 o.ooo o.ooo 0.000 0.000 .034 
GDP .032 .027 .036 .057 .030 .055 .031 .050 .037 .070 .038 

i.egional total .045 .036 .051 .049 .046 .071 .079 .075 .039 .085 .049 

Source: lconoaetric Research data files. 

J 
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Finally, world demand for vinyl acetate will remajn a 3.5 million Kf/y by 

the turn of the century. More important perhaps is the fact that this demand 

is projected to grow at the rate of 3.6 per cent per year which will lead to a 

steady decline in its share of total world petrochemical demand, although it 

will .. intain a constant proportion of GDP given that its demand is unitary 

elastic with respect to GDP. 

A number of trends and structures can be seen to emerge in the long-term 

deaand for final products. In the first place, the rates of trowth in the 

demand for final products differ substantially. Among the fast growing 

demands are those of ABS, HDPE, PET, p~lypropylene and polystyrene. Secondly, 

Horth America is re-emerging as a major consumer of final products, whereas 

Western Europe, which currently dominates the demand for this group, is lnsing 

rapidly this dominance. Finally, developing countries and particularly the 

South-East Asia region are becoming major demander& of final petrochemical 

products. 

For the convenience of the readers these computer output tables of the 

forecast have been reorganized at regional levels showing the consumption 

figures in absolute units of the 23 petrochemical products in 1980, 1985, 

1990, 1995 and 2000, indicating at the same time the share of these regions in 

these r•roducts in the world total in 1980 and the expected share in 2000 

(tables 4.27b - 4.38b). 

A second set of the same tables (tables 4.27a - 4.38a) indicates the 

annual rates of growth for each region product by product for the periods 

1975-1980, 1980-1985, 1985-1990, 1995-2000 as well as 1980-2000. 
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__ .... _, ....... _ .y_ ,.i ______ ._ __ .: __ .. ..>_ - .J • 

.1.ClULC: ... LfCl llU.1. LU f!C:L.1.ULllClllLL.CIL ue-uu uy reg1.unti 

North Aaerica 
Annual rates of growth 

Product/Period 1975-80 1980-85 19t5-90 1990-95 1995-2000 1980-2000 

ABS .049 .178 .070 .063 .058 .091 

Acetic acid .059 .006 .020 .021 .022 .017 

Acrylonitrile .012 .084 .055 .052 .050 .060 

Alllaonia .046 .051 .055 .052 .050 .054 

Butadiene .016 .116 .049 .048 .048 .065 

Ethyl benzene .083 .094 .059 .054 .051 .064 

Ethylene .069 .036 .045 .042 .040 .041 

Ethylene Dichloride .093 .040 .046 .044 .041 .043 

Ethylene glycol .033 .021 .032 .032 .032 .030 

Ethylene Oxide .033 .024 .032 .032 .032 .030 

Formaldehyde .050 .042 .034 .034 .033 .036 

HDPE .140 .060 .067 .058 .052 .059 

LDPE .078 .041 .045 .042 .040 .042 

Methauol .080 .006 .021 .022 .023 .018 

PET .025 .032 .030 .031 .031 .031 

PVC .078 .OS3 .046 .044 .041 .046 

Polypropylene .127 .054 .062 .054 .049 .055 

Polystyrene .056 .107 .059 .055 .051 .068 

Propylene .092 .063 .057 .052 .049 .055 

SBR -.017 .114 .043 .044 .045 .061 

Styrene .056 .104 .059 .054 .051 .067 

VCH .087 .047 .046 .044 .041 .045 

Vinyl Acetate -.001 .020 .020 .021 .022 .021 

V.A. Agriculture .015 .037 .030 .030 .030 .032 

V.A. Manufacturing .047 .040 .043 .043 .043 .042 

V.A. Construction .014 .091 .048 .048 .048 .059 

Consumption .037 .025 .032 .032 .032 .030 

GDP .038 .023 .032 .032 .032 .030 

Regio.nal Total .062 .055 .049 .047 .045 .049 

Sourc'e: Econometric Research Data files 
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Table 4.27b World petrocheaical demand bJ regions 
North America 

Ex~ected demand (thousand metric tons) 

Share in Share in 
world world 

Product/Period 1980 total (%) 1985 lQQO 1995 2000 total (%) 

ABS 404.0 36.86 917.8 1285.7 1741.8 2307.9 46.93 

Acetic acid 1387 .o 48.21 1431. l 1576.l 1745.8 1944. 3 32.70 

Acrylonitrile &80.0 26.65 1016.5 1330.6 1716.9 2192.6 27.04 

Alllmonia 22680.0 32.16 29963.6 39223.9 50612.7 64635 .1 35.24 

Butadiene 1615-f> 42.42 2797.3 3549.8 4495.5 5684.6 46.74 

Ethyl benzene 3921.0 42.53 6148.3 8178.2 10652.7 13673.8 47.14 

Ethylene 13656.0 39.00 16297.9 20272.8 24926.9 30376.4 41.97 

Ethylene Dichloride 5904.0 34.32 7179.1 9010.2 11151.9 13656. 7 37.24 

"Ethylene glycol 2045.0 54.37 2274.3 2667.6 3129.4 3671.9 42.37 

Ethylene Oxide 2499.0 52.19 2808.8 3294.6 3865.0 4535.o 45.05 

Formaldehyde 2772.0 30.11 3408.6 4025.1 4746.2 5589.5 16.55 

HDPE 1987.0 37.59 2655.l 3679.2 4876.9 6277. 7 36.25 

LDPE 31~4.0 28.10 3900.4 4854.0 5969.3 7273.7 25.40 

Methanol 3418.0 30.25 3520 .1 3903.4 4351. 7 4876.0 22.56 

PET 1597.0 35.52 1872.4 2174.7 2528.l 2941.6 20.51 

PVC 2429.0 21.43 3141.0 3942. l 4879.l 5975.l 22.20 

Polypropylene 1450.0 30.37 1886.6 2547 .3 3319.9 4223. 7 24.52 

Polystyrene 1611.0 31.44 2676.5 3568.4 4654.8 5980.0 38.30 

Propylene 6679.0 36. 70 9086.1 11988.0 15463. 7 19631.5 35.08 

SBR 1477 .o 31. 39 2531.5 3124.8 3875.l 4823.9 38.91 

Styrene 2715.0 33.96 4448.9 5917.7 7708. 3 9894.3 38.96 

VCM 27 37.0 23.64 3449. l 4328.8 5357. 7 6561.2 23.59 

Vinyl Acetate 603.0 34.60 666.5 734. l 813. l 905.5 25.51 

Regiona 1 Tota 1 87 460.0 33.91 114 077.5 145 177.1 182 582.6 227 632.l 33.88 

Sourcei Economietric le•earch Data files 
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Table 4.28a World petrochemical demand by regions 
We~tern Europe 

Annual rates of growth 

Product/Period 1975-8~ 1980-85 1985-SO 1990-95 1995-2000 1980-2000 

ABS .120 .048 .056 .049 .045 .049 

Acetic acid .037 .039 .037 .036 .037 

Acrylonitrile .061 .050 .043 .052 .036 .043 

Ammonia .010 .031 .043 .052 .038 .038 

Butadiene .049 .045 .036 .048 .033 .037 

Ethyl benzene .057 .039 .034 .054 .032 .034 

Ethylene .011 .017 .026 .042 .026 .024 

Ethylene Dichloride .067 .016 .026 .044 .026 .024 

Ethylene glycol .047 .040 .029 .032 .029 .032 

Ethylene Oxide .028 .041 .029 .032 .029 .032 

Fonia ldehyde 1.744 .118 .100 .034 .061 .089 

HDPE .093 .030 .042 .058 .037 .037 

LDPE .067 .016 .033 .042 .032 .028 

Methanol .065 .024 .037 .022 .034 .032 

PET .045 .032 .029 .031 .028 .029 

PVC .060 .015 .026 .044 .026 .023 

Polypropylene .110 .069 .068 .054 .050 .061 

Polystyrene .063 .023 .028 .055 .028 .021 

Propylene .065 .052 .045 .052 .039 .044 

SBR .026 .009 .012 .044 .014 .012 

Styrene .067 .029 .034 .054 .032 .032 

VCM .055 .023 .026 .044 .026 .026 

Vinyl Acetate -.052 .037 .039 .021 .036 .037 

V.A. Agriculture .001 .021 .009 .030 .009 .013 

V.A. !Mlnufacturing .004 .049 .032 .043 .032 .036 

V.A. Construction .003 .026 .019 .048 .019 .020 

Consumption .034 .014 .021 .032 .021 .024 

GDP .037 .016 .021 .032 .021 .025 

Regional Total .080 .033 .040 .047 .036 .037 

Source: Econometric Research Dat3 files 
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'iai>ie 4.liii> woria pecrocneaicai aemano by regions 
Western Euro~e 

Ex~cted demand (thousand metric tons) 

Share in Share in 
world world 

Product/Period 1980 total (%) 1985 1990 1995 2000 total (%) 

ABS 335.0 30.57 423.5 555.0 705.6 877.8 17.85 

Acetic acid 869.0 30.21 1041. 3 1262.7 1516.l 1806.1 30.37 

Acrylonitrile 927.0 36.32 1185.0 1459.2 1772.9 2131.9 26.29 

~nia 14000.0 19.85 16311.3 20085.0 24403.2 29344.6 16.00 

Butadiene 1090.0 28.63 13~7 .o 1616.0 1912.4 2251.5 18.51 

Ethyl benzene 2815.0 30.53 3403. l 4018.6 4722.9 5528.9 19.06 

Ethylene 11170.0 31.90 12158.6 13835.6 15754.6 17950.6 24.80 

Ethylene Dichloride 6562.0 38.15 7105.6 8083.9 9203.4 10484.5 28.59 

Ethylene glycol 701.0 18.64 854.9 986.5 1137 .7 1311.3 15.13 

Ethylene Oxide 1277 .o 26.67 1563.4 1804.1 2080.6 2398.2 23.83 

Formaldehyde '.;736.0 40.58 6536.8 10543. l 15127.6 2037 3.8 60.3!. 

HDPE 1451.0 27.45 1684.1 2066.2 2503.5 3003.9 17. 35 

LDPE 4203.0 36.98 4543.4 5356.4 6286.8 7351.5 25.67 

Methanol 3303.0 29.24 3710.0 4440.6 !>276.7 6233.4 28.85 

PET 112.0 15.84 833.5 959.6 ll03.9 1269.0 8.85 

PVC 3931.0 34.68 4232.6 4815.4 !>482. 3 6245.4 23.20 

Polypropylene 1239 .o 25.95 1733.6 2410.l 3184.2 4070.1 23.63 
' 

Polystyrene lt.76.0 32. 71 1876.7 2158.1 2480.1 2848.5 18.24 

Propylene 5714.0 31.40 7366.0 9183.1 lll62.5 13642.0 24.38 

SBR 1171.0 24.89 1224.0 1299.1 1385 .1 1483.5 11.98 

Styrene 2669.0 33.39 3084. 7 3642.6 4281.0 5011.5 19. 7 3 
' 

VCH 4181.0 36.11 4689.2 5334.8 607 3.6 6919.0 24.87 

Vinyl Acetate 490.0 28.11 588.7 714.9 857.2 1021.l 28.77 

Regional Total 74 222.0 28.77 87 506.8 106 629.8 128, 514.0 153 558.2 22.85 

Source: Econometric Research Data files 
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Table 4.29a World petrochemical demand by regions 
CPE Europe 

Annual rates of growth 

Product/Period 1975-80 1980-85 1985-90 1990-95 1995-2000 1980-2000 

ABS 

Acetic acid 

Acrylonitrile .104 .046 .036 .036 .036 .038 

Mme>nia .()37 .032 .036 .036 .036 .035 

Butadiene -.185 .256 .039 .038 .038 .089 

Ethyl benzene .067 .073 .054 .050 .047 .056 

Ethylene .092 .036 .045 .045 .047 .043 

Ethylene Dichloride .135 .057 .063 .056 .052 .057 

Ethylene glycol .101 .087 .066 .058 .053 .066 

Ethylene Oxide .190 .058 .066 .058 .053 .059 

Formaldehyde .067 .054 .052 .049 .046 .050 

HDPE .217 .149 .084 .059 .075 .091 

LDPE .080 .116 .046 .037 .05!. .062 

Methanol .067 .022 .036 .036 .036 .032 

PET .103 .080 .066 .058 .053 .064 

PVC .010 .040 .043 .025 .052 .040 

Polypropylene .084 .108 .099 .091 .142 . no 

Polystyrene .074 .075 .057 .052 .048 .058 

Propylene .084 .034 .075 .075 .130 .078 

SBR .036 .053 .039 .038 .038 .042 

Styrene .070 .012 .054 .050 .047 .056 

VCM .148 .069 .063 .056 .052 .060 

Vinyl Acetate 

V.A. Agriculture 

V.A. Manufacturing 

V.A. Construction 

Consumption 

GDP .036 .036 .036 .036 .036 .036 

Regiona 1 Total .056 .043 .045 .043 .051 .045 

Source: Econometric Research Data files 
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Table 4.29b World petrochemical demand by regions 
CPE EuroEe 

ExEected demand (thousand metric tons) 

Share in Share in 
world world 

Product/Period 1980 total (%) 1985 1990 1995 2000 total (%) 

ABS 

Acetic acid 

Acrylonitrile 69.0 2.10 86.6 103.2 123. l 146.8 1.81 

Ammonia 18600.0 26.37 21111.2 25957.2 30948. l .36898.5 20.12 

Butadiene 36.0 .95 112.5 136.2 164.4 198.0 1.63 

Ethyl benzene 606.0 6.57 862.8 1123.5 1434. 3 1804.9 6.22 

Ethylene 3100.0 8.85 3700.0 4600.0 5720.0 7200.0 9.95 

Ethylene Dichloride 365.0 2.12 481.6 655.l 862.0 1108.6 3.02 

Ethylene glycol 42.0 1.12 63.6 87.6 116. 3 150.4 1.74 

Ethylene Oxide 105.0 2.19 139.5 192.l 254.9 329.8 3.28 

Formaldehyde 425.0 4.62 551.9 712. 7 904.4 1133.o 3.35 

HDPE 400.0 1.57 800.0 1200.0 1600.0 2300.0 13.28 

LDPE 1096.0 9.64 1900.0 2375.0 2846.9 3647. 7 12.74 

Methanol 2630.0 23.28 2927.0 3489. 7 4160.7 4960.7 22.96 

PET 436.0 9.70 641.8 884.2 117 3.1 1517.7 10.53 

PVC 1400.0 12. 35 1700.0 2100.0 2370.8 .3049.2 11. 33 

Polypropylene 300.0 6.28 500.0 800.0 1237 .o ~400.0 13.94 

Polystyrene 395.0 7. 71 568.0 747.7 962.l 1217.6 7.80 

Propylene 1800.0 9.89 2125.0 3048.0 4375.0 8044.0 14. 37 

SBR 940.0 19.98 1214.6 1469.9 1774.4 2137.4 17.24 

Styrene 589.0 7. 31 832. 7 1084.3 1384. 3 1741.9 6.86 

VCM 1348.0 11.64 1877 .8 2554.3 3.361.0 4322. 7 15.54 

Vi.nyl Acetate 

Regional Total 34 682.0 13.45 42 856.5 53 320.9 84 308.9 56 438.0 12.55 

Source: Econometric Research Data files 
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__ ... , - , -.n_ ,_, __ ,.... - -·---\... __ .; .... - l _a.,.._...__..,a \...,.. -an.;"....,~ 
lGUL'C "+•...IVG ftU.I. 1.'-A t'C."" I. "'°'&&~IM&.'-•&. ---··- "'J .. -6.-.-..... 

Japan 
Annual rates of ~rowth 

Product/Period 1975-80 1980-85 1985-90 1990-95 1995-2000 1980-2000 

ABS .106 .056 .091 .079 .072 .075 

Acetic acid -.070 .047 .015 .017 .020 .024 

Acrylonitrile .025 .072 .065 .062 .059 .064 

Ammonia .057 .025 .022 .013 .019 .020 

Butadiene .060 .056 .078 .072 .067 .068 

Ethyl benzene .049 .066 .083 .075 .069 .073 

Ethylene .046 -.012 .012 .014 .015 .007 

Ethylene Dichloride .067 -.020 .031 .033 .035 .020 

Ethylene glycol .059 .025 .063 .062 .061 .053 

Ethylene Oxide .017 .047 .063 .062 .061 .058 

Fonaa ldehyde .060 .009 .041 .045 .049 .036 

HDPE .122 -.032 .064 .061 .059 .037 

LOPE .035 .009 .047 .049 .051 .039 

Methanol .076 -.015 .026 .033 .040 .021 

PET .120 .091 .105 .087 .077 .090 

PVC .063 -.030 .031 .033 .035 .017 

Polypropylene .147 -.049 .043 .044 .044 .020 

Polystyrene .088 -.018 .056 .057 .057 .037 

Propylene .056 .035 .056 .056 .055 .051 

SBR .074 .041 .077 .on .067 .064 

Styrene .084 .047 .083 .075 .069 .068 

VCM .051 -.019 .031 .033 .035 .020 

Vinyl Acetate .043 -.009 .015 .017 .020 .011 

V.A. Agriculture .019 .033 .033 .033 .029 

V.A. Manufacturing .093 -.009 .065 .065 .065 .046 

V.A. Construction .010 -.033 .048 .048 .048 .021 

Consumption .027 .040 .057 .057 .057 .053 

GDP .030 .034 .057 .057 .057 .051 

Regiona 1 Total .059 .011 .046 .047 .049 .038 

Sourcei Econometric Research Data files 
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T:bl~ 4. :!Oh ~c:-ld _o., __ ,.."".,._.; ,._ 1 ~----~ ~- ___ ; ___ 
r--· --··-- ... -..- .... -......-a•a- VJ .&. '°'66.V&ag 

Japan 
Exeected demand (thcusand metric tons) 

Share in Share in 
world world 

Product/Period 1980 total (%) 1985 1990 1995 2000 total (%) 

ABS 221.0 20.71 298.6 460.8 674.7 957.l 19.46 

Acetic acid 352.0 12.23 441.9 475.0 516.9 569.6 9.58 

Acrylonitrile 513.0 20.10 725.0 991.4 1336. 7 1783.5 21.99 

Ammonia 2300.0 3.26 2600.0 2900.0 3100.0 3400.0 1.85 

Butadiene 630.0 16.55 828.2 1207.l 1706.5 2364.7 19.44 

Ethyl benzene 125'i.O 13.66 17 33. 7 2579.l 3694. 3 5165.J 17 .81 

Ethylene 4167.0 11.90 3913.5 4162.2 4452.2 4786.l 6.61 

Ethylene Dichloride 2673.0 15.54 21.21. 3 2814.3 3310. l 3935.8 10. 73 

Ethylene glycol 445.0 11.83 503.7 682.2 920.8 1240.l 14. 31 

Ethylene Oxide 537.0 11.22 675.7 915.2 1235. 3 1663.7 16.53 

Fonna ldehyde 1120.0 12.17 1171.5 1430.5 1784.8 2269.4 6.72 

HDPE 550.0 10.40 466.7 636.5 857.1 1144.1 6.61 

LDPE 868.0 7.64 909.2 1144.9 1456.0 1866.5 6.52 

Methanol 1124.0 9.95 1040.7 1184.0 1392.0 1692.2 7.83 

PET 491.0 10.92 760.4 1253.5 1904.1 2762.6 19.26 

PVC 1428.0 12.60 12:3.9 1422.5 167 3.1 1989. 3 7. 39 

Polypropylene 81:...0 18.28 679.5 837. 7 1037 .4 1289.2 7.49 

Polystyrene 675.0 13.17 616.3 808.0 1064.0 1406.6 9.01 

Propylene 2606.0 14. 32 3096. 7 4070.3 5337 .8 6987.5 12.49 

SBR 508.0 10.80 619.7 898.7 1266.4 1751.0 14.12 

Styrene 1221.0 15.27 1537 .6 2287.4 3276.5 4581.l 18.04 

VCH 1558.0 13.46 1413. l 1642.4 1931.8 2296.9 8.26 

Vinyl Acetate 434.0 24.90 415.5 446.6 485.9 535.5 15.09 

Regiona 1 Total 26 559.0 10.30 28 092.5 35 250.5 44 414.4 56 438.0 8.40 

Source: Econometric Research Dat~ files 
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Product/Period 

ABS 

Acetic acid 

Acrylonitrile 

Ammonia 

Butadiene 

Ethyl benzene 

Ethylene 

Ethyle1ae Dichloride 

Ethylene glycol 

Ethylene Oxide 

Formaldehyde 

HDPE 

LDPE 

Methanol 

PET 

PVC 

Polypropylene 

Polystyrene 

Propylene 

SBR 

Styrene 

VCH 

Vinyl Acetate 

V.A. Agriculture 

V.A. Manufacturing 

V.A. Coustruction 

Consumption 

GDP 

Regional Total 
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n .. r-.-nrh,..,; ro 1 .. - -- - ---------
Other developed countries !_/ 

Annual rates of growth 

1975-80 

.092 

-.032 

.084 

.068 

.046 

.286 

.061 

-.061 

• 329 

.068 

.074 

.124 

.094 

.090 

.016 

.108 

.163 

.101 

.126 

.021 

.153 

.162 

.016 

.025 

.084 

1980-85 1985-90 

.052 .048 

.028 .030 

.082 .048 

.014 .048 

.057 .044 

.004 .064 

.020 .051 

.125 .061 

-.033 .048 

.003 .048 

.054 .056 

.064 .on 

.055 .060 

.044 .056 

.053 .048 

.054 .061 

.on .082 

.059 .064 

.054 .073 

.043 .030 

.052 .064 

.028 .061 

.041 .030 

.024 .030 

.036 .056 

1990-95 

.044 

.030 

.044 

.044 

.041 

.05S 

.046 

.053 

.045 

.045 

.050 

.060 

.053 

.050 

.045 

.053 

.066 

.055 

.061 

.030 

.055 

.053 

.030 

.030 

.050 

!_/ does not include centrally planned Asian economies 

Source: Econometric Re&earch Data files 

1995-2000 

.041 

.030 

.041 

.041 

.039 

.050 

.043 

.048 

.042 

.042 

.046 

.053 

.048 

.046 

.042 

-048 

.057 

.050 

.053 

.030 

.050 

.048 

.030 

.030 

.046 

1980-2000 

.046 

.030 

.054 

.037 

.045 

.043 

.040 

.on 

.025 

.034 

.051 

.062 

.054 

.049 

.047 

.054 

.010 

.051 

.060 

.034 

.055 

.047 

.033 

.029 

.047 
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Table 4.3lb World petrochemical demand by regions 
-· • • , t _... '" I Ut.ner aeve LUft:U ~UUULC J.C:i> ~' 

Exfected demand (thousand metric tons) 

Share in 
world 

Product/Period 1980 total (%) 1985 1990 1995 

ABS 14.0 1.28 18.0 22.7 28.2 

Acetic acid "..7 .o .59 19.6 22.7 26.4 

Acrylonitrile 3.0 .12 4.4 S.6 7 .o 
Ammonia 1180.0 1.67 1264.0 1594.3 1977.9 

Butadiene ss.o 1.44 72,6 90.0 110. l 

Ethyl benzene 144.0 1.56 146.9 200.2 262.3 

Ethylene 414.0 1.18 456.2 584.S 7 33.6 

Ethylene Dichloride 116.0 .67 209.l 280.7 363.9 

Ethylene glycol 29.0 .77 24.5 31.1 38. 7 

Ethylene Oxide 25.0 .52 25.3 32.1 40.0 

Formaldehyde 100.0 l.09 130.0 170.S 217.7 

HDPE 129.0 2.44 175.9 247.6 331.0 

LDPE 243.0 2.14 317.6 425.l sso.o 
Methanol 57.0 .so 70.6 92.7 118.3 

PET 54.0 1.20 69.9 88.6 110. 3 

PVC 247.0 2.18 321.4 431.6 559.5 

Polypropylene 102.0 2.14 147.S 218.S 300.9 

Polystyrene 63.0 1.23 84.l 114.5 149.8 

Propylene 150.0 .82 195.0 277.2 372.7 

SBR 40.0 .85 49.S 57.S 66.8 

Styrene 114.0 l.43 147.1 200.6 262.8 

VCM 241.0 2.08 276.3 371.o 481.0 

Vlnyl Acetate 13.0 .75 15.9 18.S 21.5 

Regional Total 3 550.0 1. 38 4 241.4 5 577.9 7 130.2 

!I does not include centrally planned Asian economies 

Sourcei Econometric Research ~ata files 

:r~ 

Share in 
world 

2000 total (%) 

.34 .6 .10 

30.7 .52 

8.5 .11 

2423.6 1. 32 

133.S 1.10 

3.34. 3 1.15 

906.8 1.25 

460.6 1.26 

47.5 .ss 
49.1 .49 

272.4 .81 

427.8 2.47 

695.1 2.43 

148.1 .69 

135 .s .94 

708.l 2.63 

396. 7 2. 30 

190.9 1.22 

483.6 .86 

77.6 .63 

3.34.9 1.32 

608.7 2.19 

25.0 .10 

8 933.4 :.33 
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T:?.ble 4. 32:? Hcrltl nof"'.,..."rloao..,.; re 1 rle~::d ...... _e,.i,...-c-r--·--··----- - -J ..... o .. - ... -
Latin America 

Annual rates of 1r::>wth 

Product/Period 1975-80 1980-85 1985-90 1990-95 1995-2000 1980-2000 

ABS .168 .071 .095 .081 .073 .080 

Acetic acid .128 .074 .085 .076 .()70 .076 

At.rylonitrile .194 .079 .095 .081 .013 .082 

Ammonia .057 .115 .095 .081 .073 .091 

Butadiene .103 .040 .064 .061 .060 .056 

Ethyl benzene .195 .068 .089 .078 .on .f'76 

Ethylene .164 .052 .087 .077 .010 .on 
Ethylene Dichloride .124 .033 .082 .073 .068 .064 

Ethylene glycol .104 .051 .073 .068 .065 .064 

Ethylene Oxide .200 .008 .073 .068 .065 .053 

Formaldehyde .102 .046 .076 .070 .066 .064 

HDPE .198 .074 .097 .082 .074 .081 

LDPE .140 .057 .081 .013 .068 .010 

Methanol .177 .050 .081 .073 .068 .068 

PET .099 .057 .013 .068 .065 .066 

PVC .148 .047 .082 .073 .068 .067 

Polypropylene .216 .(181 • I 01 .084 .075 .085 

Polystyrene .157 .076 .087 .011 .010 .078 

Propylene .224 .077 .099 .084 .075 .084 

SBR .087 .025 .054 .054 .055 .047 

Styrene .161 .076 .089 .078 .071 .078 

VCH .174 .031 .082 .073 .068 .063 

Vinyl Acetate .127 .010 .085 .076 .070 .075 

V.A. Agriculture 

V.A. Manufacturing 

V.A. Construction 

Consumption 

GDP .056 .037 .055 .055 .055 .051 

Regional Total .117 .075 .088 .077 .011 .078 

Source: Econometric Research Data files 



Source~ Econometric Research Data files 
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Table 4. 33a World petrochemical de.mand by regions 
Atrica (South ot the Sahara) 

Annual rates of &rowth 

Product/Period 1975-80 1~80-85 1985-90 199C-95 1995-2000 1980-2GOO 

ABS 

Acetic acid 

Acrylonitrile 

Ammonia .061 

Butadiere 

Ethyl benzene 

Ethylene 

Ethylene Dichloride 

Ethylene glycol 

Ethylene Oxide 

Formaldehyde 

HDPE 

LDPE 

Methanol 

PET .002 .199 .111 .081 .096 

PVC 

Polypropylene -.075 .o:n .031 .031 .003 

Polystyrene 

Propylene 

SBR 

Styrene 

VCM 

Vinyl Acetate 

V.A. Agriculture 

V.A. Manufacturing 

V.A. Construction 

Consumption 

GDP .031 .031 .031 .031 .023 

R~gional Total .069 -.458 o.184 .107 .079 -.064 

Source; Econcmetric Research Dat8 files 
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Table 4.33b World petrochemical demand by regions 
Africa {South of the Sahara) 

Product /Period 

ABS 

Acetic acid 

Acrylonitrile 

Ammonia 

Butadiene 

Ethyl benzene 

Ethylene 

Ethylene Dichloride 

Ethylene glycol 

Ethylene Oxide 

Formaldehyde 

HDPE 

LDPE 

Methanol 

PET 

PVC 

Polypropylene 

Polystyrene 

Propylene 

SBR 

Styrene 

VC>i 

Vinyl Acetate 

Regional Total 

t:xpecte<i ciemanci (thousanO metri'- tu115) 

1980 

350.0 

15.0 

J.O 

368.0 

Share in 
world 

total (%) 1985 

.50 

• 33 15.l 

.06 2.0 

.14 

1990 1995 

37 .6 63. 7 

39.9 66.4 

Source; Econometric Research Data files 

2000 

94.0 

3.2 

97.2 

Share in 
world 

total (%) 

.66 

.02 

.01 
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Table 4.34a World petrochemical demand by regions 
•T--•'- •C-=-- --.JI U.!.Jl.Jl1- C'"-- .. 
rtU.L ~11 A&.I. .&."-• cauu n.a.uu a.11;: a,;,ao r.. 

Annual rates of growth 

Product/Period 1975-80 1980-85 1985-90 1990-95 1995-2000 1980-2000 

ABS -.097 • 1.55 .050 .050 .050 .076 

Acetic acid .056 -.041 .089 .076 .068 .047 

Acrylonitrile 

Almnonia .066 .066 .066 .066 .066 .066 

Butadiene 

Ethyl benzene 

Ethylene .327 .108 .082 .094 .079 .091 

Ethylene Dichloride -.089 .054 .146 .103 .084 .096 

Ethylene glycol .037 -.036 .125 .068 .047 

Ethylene Oxide 

Formaldehyde .286 .015 .119 .092 .078 .075 

HDPE .074 .020 .134 .098 .081 .082 

LDPE .110 .083 .064 .112 .064 .081 

Methanol .117 .047 .111 .088 .075 .080 

PET .081 .004 .066 .062 .059 .047 

PVC .088 .076 .039 .122 .069 .076 

Polypropylene .084 .239 .047 .099 .081 .114 

Polystyrene .035 .096 .037 .218 .082 .106 

Propylene -.275 • 330 .821 .010 .165 .318 

SBR .021 .151 .105 .085 .089 

Styrene 

VCM .058 .146 .103 .084 .097 

Vinyl Acetate .116 -.011 .089 .076 .068 .055 

V.A. Agriculture 

V.A. Manufacturing 

V.A. Construction 

ConsWDption 

GDP .059 .080 .050 .050 .oso .058 

Regional Total .090 .075 .078 .093 .075 .080 

Sourcei Econometric Research Data files 
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Table 4.34b World petrochemical demand by region;; 
Nnrth Afrir~ a~d Hi~~l~ ~ast 

I Ex~cted demand (thousand metric tons) I 

Share in Share in 
world world 

Product/Period 1980 total (%) 1985 1990 1995 2000 total (1) 

ABS 3.0 .21 6.2 1.9 10.l 12.9 .26 

Acetic acid 25.0 .87 20.3 31.l 44.9 62.5 1.05 

Acrylonitrile 

Anmonia 1200.0 1.70 1655.0 2283.0 3148.0 4342.0 2. 37 

Butadiene 

Ethyl benzene 

Ethylene 210.0 .60 350.0 520.0 816.0 1193.0 1.65 

Ethylene Dichloride 44.0 .26 57.2 112.9 184.1 275.1 .75 

Ethylene glycol 20.0 .53 24.0 20.0 36.0 50.0 .58 

Ethylene Oxide 

Formaldehyde 74.0 .so 79.8 140.2 217 .5 316 .3 .94 

HDPE 100.0 1.89 110.6 207.l 3.30. 3 487.9 2.82 

LDPE 370.0 3.26 550.0 750.0 1274.0 1741.0 6.08 

Methanol 40.0 • 35 50.4 85.2 129.8 186.7 .86 

PET 28.0 .62 28.6 39.3 52.9 70.4 .49 

PVC 350.0 3-09 505.0 610.0 1084.0 1516.0 5.63 

Polypropylene 60.0 l.26 175.0 220.0 353.0 521.0 3.03 

Polystyrene 95.0 1.85 150.0 180.0 482.0 716.0 4.59 

Propylene 3.0 .02 12.5 250.0 350.0 750.0 l. 34 

SBR 12.0 .26 13. 3 26.9 44.2 66.3 .53 

Styrene 2.0 c03 

VCM 25.0 .22 33.l 65.3 106.5 159.2 .57 

Vinyl Acetate 19.0 l.09 18.0 27.6 39.8 55.4 1.56 

Regional Total 2 680.0 1.04 3 839.0 5 576.4 8 703.0 12 521.6 1.86 

Source; Econometric Research Data files 
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Table 4. 35a World petrochemical demand by regions 
~- .... •L. 

._: _ _ , 
~U ... 11 ft.O .&.a ~I 

Annual rates of growth 

ProductjPeriod 1975-80 1980-85 1985-90 1990-95 1995-2000 1980-2000 

ABS .166 .117 .086 .010 .109 

Acetic ac•.d .068 .450 .083 .069 .OISO .155 

Acrylonitrile 

Amtonia .133 .098 .064 .040 .037 .059 

Butadiene .080 .108 .011 .065 .058 .077 

Ethyl benzene .059 .073 .046 .045 .043 .052 

Ethylene .122 .061 .067 .059 .054 .060 

Ethylene Dichloride .016 .094 .062 .055 .C51 .065 

Ethylene glycol .102 .102 .065 .058 .053 .069 

Ethylene Oxide .099 .083 .065 .058 .053 .065 

Formaldehyde .140 .032 .052 .049 .046 .045 

HLPE .153 .087 .067 .059 .054 .067 

LDPE .214 .057 .076 .064 .057 .064 

Methanol .210 .227 .078 .066 .058 .105 

PET .206 .086 .080 .067 .059 .073 

PVC .132 .060 .062 .055 .051 .057 

Po lyprt::>pylene .762 .068 .097 .076 .065 .076 

Polystyrene .054 .085 .046 .045 .043 .055 

Propylene .131 .060 .066 .058 .053 .059 

SBR -.009 .085 .044 .042 .041 .053 

Styrene .035 .093 .04{\ .045 .043 .057 

VCM -.018 .135 .062 .055 .051 .075 

Vinyl Acetate .046 .166 .083 .069 .060 .094 

V.A. Agriculture 

V.A. Manufacturing 

V.A. Construction 

Consumption 

GDP .037 .037 .037 .037 .037 .037 

Regional Total .131 .100 .065 .043 .039 .062 

!I does not include centrally planned Asian econ< mies 

Source: Econometric Rc9earch Data files --
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Table 4. 35b World petrochemical de.and by regions 
c,_ .. ,.,..., •••• • 1 ----·· --- _, 

Exf?!Cted deaand (thousand metric tons) 

Share in 
world 

Product/Period 1980 total (%) 1985 1990 1995 2000 

ASS 5.0 .46 10.8 18.8 28.4 39.9 

Acetic acid 32.0 1.11 204.8 305.5 426.2 570.9 

Acrylonitrile 10.0 .39 

Aanonia 6,300.0 8.93 10,070.0 13, 740. 9 16,700.0 20.000.0 

Butadien"! 22.0 .58 36.7 53.3 7 3.1 96.9 

Ethyl benzene 24.0 .26 34.2 42.9 53.3 65.9 

Ethylene 155.Ci .44 208.6 288.8 385.0 500.3 

Ethylene Dichloride 51.0 .30 79.9 107.7 141.0 180.9 

Ethrlene glycol 13.0 • 35 21.l 28.9 38.3 49.5 

Ethylene Oxide 16.0 .33 23.8 32.6 43.2 55.9 

Formaldehyde 52.0 .56 61.0 78.5 99.5 124.6 

HDPE 51.0 .96 77.4 107.l 142.7 185.4 

LDPE 95.0 .84 125.4 180.5 246.6 325.8 

~<!thanol 10.0 .62 195.0 283.9 390.5 518.2 

PET 46.0 1.02 69.4 102.l 141.3 188.2 

PVC 80.0 .71 107.0 144.2 188.8 242.2 

Polypropylene 17.0 .36 23. 7 37.6 54.3 74.3 

Polystyrene 13.0 .25 19.5 24.5 30.5 37.7 

Propylene 61.0 .34 81.5 111.9 148.3 i92.0 

SBR 22.0 .47 33.0 40.9 50.3 61.7 

Styrene 19.0 .24 29.7 37. 3 46.4 57.2 

VCM 41.0 • 35 11.2 104.0 136.2 li4.8 

Vinyl Acetate 5.0 .29 10.8 16.l 22.4 30.0 

Regional Total 7,200.0 2.79 11,600.4 15,887.0 19,586.2 23,772.2 

!I does not include centrally planned Asian economies 

Source~ Econometric Research D.ata files 

Share in 
world 

total (%) 

.81 

9.60 

10.91 

.80 

.23 

.69 

.49 

.57 

.55 

• 37 

1.07 

1.14 

2.40 

1.31 

.90 

.43 

.24 

• 34 

.so 

.23 

.63 

.85 

3.54 
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Table 4. 36a World petrocheaica l demand by re~ions 
South ?Ast Asia ai 

Annual rates of growth 

Product/Period 1975-80 1980-85 1985-90 1990-95 1995-2000 1980-2000 

ABS .384 .094 .129 .104 .091 .104 

Acetic acid .185 .064 .131 .104 .091 .097 

Acrylonitrile .117 .090 .099 .088 .082 .090 

Amaonia 

Butadiene .287 .090 .120 .099 .088 .099 

Ethyl benzene .130 .i26 .102 .090 -112 

Ethylene • 356 .043 .113 .096 .086 .~d4 

Ethylene Dichloride .430 .048 .110 .094 .085 .084 

Ethylene glycol .213 .060 .105 .092 .084 .085 

Ethylene Oxide .846 -.016 .105 .092 .084 .065 

Formaldehyde .104 .059 .087 .081 .078 .076 

HDPE .183 .099 .114 .096 .087 .099 

LDPE .086 .097 .092 .084 .080 .088 

Methanol .114 .085 .099 .089 .082 .089 

PET .141 .069 .105 .092 .084 .088 

PVC .190 .083 .110 .094 .085 .093 

Polypropylene .204 .082 .115 .097 .087 .095 

Polystyrene .210 o'J95 .110 .094 .086 .096 

Propylene • 316 .065 .115 .097 .087 .091 

SBR .262 .085 .115 .097 .087 .096 

Styrene • 358 .108 .126 .102 .090 .lu6 

VCM .250 .on .110 .094 .085 .090 

Vinyl Acetate .458 .082 .131 .104 .091 .102 

V.A. Agriculture 

V.A. Manufacturing 

V.A. Construction 

Consumption 

GDP .069 .041 .010 .010 .010 .062 

Regional Total .221 .072 .109 .094 .085 .090 

!/ does not incl~de centrally planned Asian economies 

Source; Econometric Research Data files. 
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Table 4. 36b World petrochemical demand by regions 
South F.ast Asia a/ 

Ex2ected demand (thousand iii~tric tons) 

Share in Share in 
world world 

Product/Period 1980 total (%) 1985 1990 i.995 2000 total (%) 

ABS 71.0 6.48 111.0 203.9 333.7 515.5 10.48 

Acetic acid 56.0 1.95 76.4 141.2 231.9 358.8 6.03 

Acrylonitrile 201.0 8.11 318.7 510.0 777.8 1,152.6 14.21 

Ammonia 

Butadiene 99.0 2.60 152.l 268.2 430.6 658.0 5.41 

Ethyl benzene 121.0 1. 31 222.5 402.l 653.4 1C05.l 3.46 

Ethylene 866.0 2.47 1,070.2 1,828.7 2,890.2 4' 315 .6 6.05 

Ethylene Dichloride 903.0 5.25 1,142.0 1,922.4 3,014.5 4,542.7 12. 39 

Ethylene glycol 320.0 8.51 427.4 705.6 l,094.9 1,639.8 18.92 

Ethylene Oxide 150.0 3.13 138.5 228.7 355.0 531.6 5.28 

Formaldehyde 547.0 5.94 729. 3 1108.2 1638.5 2380.5 1.05 

HDPE 290.0 5.49 464.9 798.3 1264.8 1917.6 ll.07 

LDPE 466.0 4.10 741.7 1154.2 1731.5 2539. 3 8.87 

Methanol 312.0 2.76 470.0 755.0 1153.9 1112.1 1.92 

PET 767.0 17.06 107 3.1 1771.7 2749.4 4117 .4 28. 71 

PVC 792.0 6.99 1179.2 1985.o 3112. 7 4690.8 17 .43 

Polypropylene 476.0 9.97 701.5 1217.3 1930.8 2929.2 11.01 

Polystyrene 306.0 5.97 481.8 813. 3 1277 .1 1926.l 12. 34 

Propylene 489.0 2.69 669.8 1152.5 1828.0 277 3. 3 4.96 

SBR 176.0 3.74 265.2 456.6 724.5 1099.4 8.87 

Styrene 254.0 3.18 425.0 768.1 1248.l 1919.9 7.56 

VCM 838.0 7.24 1180.2 1986.8 3115 .4 4694.9 16.88 

Vinyl Acetate 79.0 4.53 117.2 216.7 35..J.O 550.8 15.52 

Regional Total 8 585.0 3.33 12,163.6 20,394.4 182,j82.6 48,031.0 7.15 

!./ does not include centrally planned Asian economies 

Source~ Econometric Research Data files 
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Table 4.37a World petrochemical demand by regions 
World Total !./ 

Annual rates of growth 

Product/Period 1975-80 1980-85 1985-90 1990-95 1995-2000 1980-2000 

ABS .097 .109 .075 .067 .062 .078 

Acetic acid .095 .036 .037 .037 .038 .037 

Acrylonitrile .067 .068 .059 .056 .054 .060 

Ammonia .056 .1)51 .052 .047 .046 .049 

Butadiene .038 .083 .053 .052 .051 .060 

Ethyl benzene -076 .on .058 .055 .052 .059 

Ethylene .078 .026 .041 .041 .041 .037 

Ethylene Dichloride .086 .024 .044 .043 .043 .039 

Ethylene glycol .055 .031 .046 .047 .047 .043 

Ethylene Oxide .043 .030 .040 .040 .041 .038 

Formaldehyde .180 .074 .075 .063 .056 .067 

HDPE .132 .055 .010 .061 .059 .061 

LDPE .011 .044 .049 .049 .048 .047 

Methanol .076 .019 .037 .038 .038 .033 

PET .068 .053 .065 .062 .060 .060 

PVC .079 .032 .047 .048 .049 .044 

Polypropylene .150 .055 .'174 .067 .C69 .066 

Polystyrene .015 .061 .056 .058 .054 .057 

Propylene .084 .054 .060 .056 .061 .058 

SBR .026 .062 .044 .046 .047 .050 

Styrene .076 .068 .060 .056 .054 .059 

VCM .088 .034 .049 .048 .047 .045 

Vinyl Acetate .040 .025 .039 .040 .041 .036 

V.A. Agriculture .('04 .029 .019 .019 .020 .022 

V.A. Manufacturing .030 .037 .040 .041 ,041 .040 

V.A. Construction .017 .034 .033 .034 .035 .034 

Consumption .035 .021 .033 .033 .034 .030 

GDP .039 .026 .036 .037 .038 .034 

Regional Total .074 .046 .052 .049 .049 .049 

!_/ does not include centrally planned Asian ei:onomies 

Source: Econometric Research Data files 
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Table 4. 37b World petrochemical demand by regions 
World Total a/ 

ExfeCted demand (thousand metric tons) 

Share in 
world 

Product/Period 1980 total (%) 1985 1990 1995 2000 

ABS 1096.0 100 1838.2 26~.9 3643. 7 4918.l 

Acetic aci.d 2877.0 lCO 3434.0 4113.8 4939.3 5946.4 

Acrylonii::-!_ 1.e 2552.0 100 3545.8 4729.9 6221.6 8109.l 

.Ammonia 705.30.0 100 90393. 3 116417.0 146597.2 188393.6 

Butadiene 3807 .o 10(\ 5672.3 7350. 3 9471.7 12161.7 

Ethyl benzene 9219.0 100 13008.9 17244.0 22489.3 29008.7 

Ethylene 35018.0 100 39806.l 4859f.3 59302.9 72377 .8 

Ethylene Dichloride 17202.0 100 19364.3 24007.4 29685.2 36667 .8 

Ethylene glycol 3761.0 100 4380.2 547.5. 3 6881.5 8665.5 

Ethylene Oxide 4788.0 100 5560.9 6764.0 8241.5 10065.6 

Formaldehyde 9206.0 100 13144.8 18895.l 25697.6 33781.4 

HDPE 5286.0 100 6903.0 9684.6 13008.0 17316.2 

LDPE 11365.0 100 14080.4 17856.4 22662.7 28639 .4 

Methanol 11298.0 100 12423.0 14883. 3 17896.5 21609.5 

PET 4496.0 100 5825.7 7967.8 10739.l 14343. 3 

PVC 11335.0 100 13261. 3 16711.9 21148.2 26916.6 

Polypropylene 4775.0 100 6232.5 8901.0 12335.5 17222.l 

Polystyrene 5124.0 100 6890.6 9049. 3 12019.5 15614.7 

Propylene 18197.0 100 23639.4 31697.3 41552.0 55962.5 

SBR 4705.0 100 6357 .o 7902.9 9875.3 12398. 7 

Styrene 799~.o 100 11099.l 14845.0 19524.9 25396. 3 

VCH 11578.0 100 13703.9 17436.4 22058.6 27817.1 

Vinyl Acetate 1743.0 100 1972.9 2384.8 2900.2 3549.6 

Regional Total 257952.0 100 322537.8 415552.9 528892.1 671882.0 

~/ does not include centrally plan~ed Asian economies 

Sourct~ Econometric Research Data files 
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4.3 Alternative B forecasts: world demand for petrochemicals within a price 

sensitive framework 

Price sensitivity may be modelled in a number of ways, but mainly through 

its introduction into final demand equations. Despite the fact th.!lt certain 

demands are world price inelastic (insensitive to world price changes), there 

may still be a high degree of sensitivity of demand to regional price 

differentials. We have concentrated our efforts on modelling the first type 

of sensitivity, as we were unable to obtain sufficiently long time series on 

regional prices of petrochemical products to permit modelling of t.he second 

type of sensitivity. 

Modelling the price impact through the introduction of price variables in 

the final petrochemical product demands was not an easy task, as was 

documented in section 3.9. More difficult indeed is the task of predicting 

price formation in the future. lbere is no good substitute for a generalized 

model in which prices are determined endogenously within a framework which 

reflects the interplay of demand and supply forces. In the absence of such an 

elaborate system, we had to rely on the linking of petrochemical prices to oil 

prices, given the close affinity these sets of prices have been shown to 

possess. lbe results of the regressions in table 4.13 substantiate this 

claim. lbe oil price is statistically significant with a high t-statistic, 

the R2 values are very high, and the F-statistics are high enough to 

indicate non-rejection of the null hypothesis that the regression relationship 

indicates a close linkage between the dependent variable and the independent 

variables. Only the SBR price is poorly related to the oil price; otherwise, 

all other prices are highly related to the oil price. 

The price forecasts--all index numbers with 1975 • 100--are present~i in 

table 4.14. The implied exogenous specification of the oil price is also 

preset.ted in this table. The assumptions made about the price behaviour of 

oil are as follows. To begin with, oil prices are required to decline in 

nominal terms until 1985. Secondly, from 1985 to 1990 the price of oil is 

allowed to grow at 3.7 per cent per year. Thirdly, between 1990 and 1995, the 

price of oil is allcwed to increase at the annual rate of 2.0 per cent. 

Fourthly, between 1995 and the year 2000, the price of oil is hypothesized to 

increase at the annual rate of 5 per cent. 
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Table 4.38 Regressinn results of the linkage 

between petrochemical products prices and the price of oil 

variable Constant Oil price R2 F 

64.35 .391 .96 106.6 
(10.26) (l0.33) 

63.42 .372 .90 35.5 
(6.13) (5.96) 

82.23 .185 .95 75.1 
(23.23) (8.66) 

76. 77 .149 .51 4.1 
(6.27) (2.02) 

85.49 .200 .70 9.5 
(7. 96) (3.08) 

103.29 .159 .39 2.5 
(6.23) ( 1.59) 

Price of SBR 

Natural rubber -176.10 2.745 .83 19.9 
(-2.22) (4.46) 

ABS 93.37 .257 .78 14. l 
(8.24) (3.76) 

VAC 71.98 .198 .76 12.3 
(7.90) (3.25) 

STY 54.60 .444 .80 15.9 
(2.96) (3.99) 

BUT 74.27 .365 .90 35.3 
{7. 30) (5.94) 

D-W 

2.7 

2.9 

3.5 

1.5 

1.4 

l. l 

l.5 

l. l 

2.2 

2.9 

2.6 
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Table '•.39 Price forecasts 

OILP HDPP LDPP PPRP PSTP PVCP 

1974 100.000 100.000 128.000 112.000 112.000 120.000 

1975 100.000 100.000 100.000 100.000 100.000 100.000 

1976 106.000 105.000 105.000 100.000 108.000 96.000 

1977 117.000 110.000 102.000 109.000 82.000 107 .000 

1978 117.000 107.000 98.000 100.000 82.000 118.000 

1979 170.000 142.000 144.000 ll6.000 101.000 134.000 

1980 295.000 l.76.000 168.000 136.000 123.000 139.000 

1981 o.ooo 0.000 0.000 o.ooo 0.000 o.ooo 
1985 250.000 162.110 156.367 128.533 114.170 135.000 

1990 300.000 181.661 174.956 137.793 121.650 145.000 

1995 331.000 193.783 186.480 134.534 126.288 151.000 

2000 422.000 229.366 220.312 160.388 139.903 169.000 

1 2 3 4 5 6 

SBRP ABSP VASP STYP BUTP 

1974 118.000 123.000 uo.ooo 120.000 116.000 

1975 lCJ0.000 100.000 100.(100 100.000 100.000 

1976 110.000 123.000 88.000 105.000 120.000 

1977 127.000 132.000 88.000 100.000 114.000 

1978 135.000 132.000 88.000 87.50(1 114.000 

1979 150.000 139.000 117.000 160.000 151.000 

1980 142.000 167.000 126.000 177.000 177.000 

1981 o.ooo 183.000 125.000 177.000 214.000 

1~85 143.135 157.671 120.353 165.621 165.535 

1990 151. l.03 170.530 130.027 187.825 183.788 

1995 156.043 178.503 136.025 201.591 195.105 

2000 170.544 201.907 153.632 242.002 228.325 

1 2 3 4 5 
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The forecast prices of petrochemical products were introduced into the 

e~timated equations describ~d in table 3.11, and a new set of world demands 

for petrochemical produc~s were generated. The results are presented 1n 

tables 4.13 to 4.15. 

The new forecasts are for the most part different from those estimated 

from the equations that do not include prices, and the differences in many 

respects are systematic. 

Firstly, the new forecast demands for petrochemical products in North 

.An.erica are significantly higher than those observed under the assumpti.ons of 

alternat;v 0 A, and this holds true for 1985, 1990 and i:he year 2000. The 

differences grow as time passes. In 1985, these differences are relatively 

small, except for methanol, vinyl acetate, styrene, HOPE and ethyl-benzene. 

In the year 2000, the differences have become large indeed, and particularly 

for :.i::~tic acid, ethyl-benzene, HOPE, methanol, polypropylene, polystyrene, 

propylene, styrene and vinyl acetate. 

Secondly, demAnds for petrochemicals in Western Europe are forecast to be 

substantially lower when prices are included than when they are excluded. 

This holds true for most products and for the three forecast periods, but more 

so for the latter periods and for the following products: aDD11onia, ethylene, 

EDC, formaldehyde, HOPE, LDPE, PVC, SBR, and VCM. There are also products 

whose demands are forecast to be higher than in the alternative A forecasts. 

The list includes vinyl acetate, styrene, polystyrene, ethylene-oxide, EDC, 

ethyl-benzene, and acetic acid. 

Thirdly, the forecast def.lands for petrochemical prc .. ucts in East Europe 

are very similar product by product under both alternatives. The general 

trend is a slight increase in the forecast demand for most products whe~ 

prices are included. There are of course some demands which decline slightly, 

but the majority of the forecast demands tend to be marginally higher when 

prices are included than when they are excluded. 

Finally, the pattern of demand for petrochemical products in Japan, when 
' 

prices are included, is generally mixed; some demands are higher and some are 

lower than the co~responding forecasts that do n~t include prices. However, 

' 
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the differences between the two alternative forecasts are small. Demand for 

ABS is generally lower, and so is the demand for acrylonitrile, butadiene, 

ethyl-benzene, formaldehyde, HDPE, methanol, polypropylene, propylene, SBR, 

and styrene. The demand for EGC, LDPE, PVC, polystyrene and VCM are, however, 

higher than when prices are excluded. 

We were forced to restrict our forecasts to industrialized regions only, 

when prices were included. Certainly, it would have been better to include 

all regions, and to compare regional and world totals, product by product, 

under the two alternative specifications of demand. The task is very simple, 

once data are obtained about price~ in these areas. With longer time-series 

data, the robustness of the estimation will rise measurably. With only eight 

observations, the introduction of prices consumed one and sometimes two (when 

substitutes or complements' prices were included) very valuable degrees of 

freedom with consequent loss of precision for the e&timates. Furthermore, the 

availa~ility of regional prices may also permit us to model regional 

~ompetitiveness. lbis is an. extremely important feature to consider, given 

that demands which are generally price inelastic could very well be highly 

elastic with respect to regional differences in prices. This latter 

phenomenon is very much at the heart of the Arab strategy to capitalize on its 

comparative advantage with respect to feedstock prices. 
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Table 4.40 Price-sensitive world petrochemical consumption 

by region and product, 1985 

(thousand metric tons/year) 

North Western CPE 
America Euro e Euro e 

ABS 909 428 a 
ACETIC ACID 2447 990 0. 

ACRYLONITRILE 1011 1190 86 

.v+fONIA 29963 16374 21771 

BUTADIENE 3138 1388 126 

ETHYL BENZENE 7893 3414 865 

ETIIYLENE 17673 12066 1374 

ETHYLE~ DICHLORIDE 7364 7055 502 

ETHYLENE GLYCOL 2274 853 67 

ETIIYLENE OX IDE 2808 1559 149 

FORMALDEHYDE 4183 6526 551 

HOPE 4517 1702 402 

LDPE 3976 4660 1693 

METIIANOL 5766 3707 3052 

PET 1872 832 641 

PVC 3221 4217 1381 

POLYPROPYLENE 2542 1501 278 

POLYSTYRENE 3449 2413 559 

PROPnENE 10506 6860 288 

SBR 2927 1223 1366 

STYRE~E 5712 3095 835 

VCM 3537 4672 1858 

VINYL ACETATE 1139 567 0 

REGIONAL TOTAL 128827 87292 37857 

Source: Econometric Research Data Files 
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Table 4.41 Price-sensitive world petrochemical consumpttion 

( that;sand metric tons/year) 

North Western CPE 
America Euro e Europe Japan 

ABS 1274 562 0 413 
ACETIC ACID 3543 1176 0 1385 
ACRYLONITRILE 1324 1453 103 954 
.\a\f.IONIA 39223 19993 25957 2900 
BUTADIENE 4220 1636 162 976 
ETHYL BENZENE 11284 4007 1133 2228 
l::TIIYLENE 22362 13452 1990 4162 
ETHYLE~ DICHLORIDE 9306 7864 695 3027 
ETHYLENE GLYCOL 2667 986 95 682 
EnfYLENE OXIDE 3294 1802 209 915 
FORMAIDEHYDE 5280 10531 712 1430 
HOPE 6831 2078 631 620 
LOPE 4897 5476 2355 2066 

MEllfAM>L 8256 4437 3595 965 
PET 2174 959 884 1253 
PVC 4071 4701 1913 1530 

POLYPROPYLENE 3634 2048 405 826 

POLYSTYRENE 4941 3164 734 1287 

PROPYLENE 14354 8409 343 4011 

SBR 3898 1298 1754 719 

STYRENE 8165 3633 1094 1976 

VOf 4471 5208 2712 1766 

VINYL ACETATE 1650 673 0 446 

REGIONAL TOTAL 171119 105546 47475 36128 

Sourcti Econometric Research Data Files 
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Table 4.42 Price-sensitive world petrochemical consumption 

by region and product, 2000 

(thousand metric tons/year) 

North Western CPE 
America Euro e Euro e Ja an 

ABS 2287 892 0 776 

ACETIC ACID 6417 1634 0 570 

ACRYLONITRILE 2180 2125 146 1642 

A.'N>NIA 64635 29240 36898 3400 

BUTADIENE 7270 2273 256 16342 

ETHYL BENZENE 20857 5515 1836 3962 

ETHYLEi'4E 30376 16846 3606 4786 

ETHYLENE DICHLORIDE 14231 9845 1202 3993 

ETHYLENE GLYCOL 3671 1311 167 1240 

ETifYLENE OXIDE 4535 2396 308 1663 

FORMALDEHYDE 8383 20358 1133 2133 

HOPE 13386 3001 1232 987 

LOPE 7241 7477 4081 3458 

METIIA.'IOL 14775 6228 50154 10681 

PET 2941 1269 1517 2762 

PVC 6226 5885 3307 2018 

POLYPROPYLENE 6604 3399 737 1098 

POLYSTYRENE 9149 5178 1195 2595 

PROPYLENE 24818 12225 488 6615 

SBR 6651 1482 27727 1190 

STYRENE 15092 5000 1772 3514 

VCM 6837 6520 46884 2330 

VINYL ACETATE 2988 935 0 535 

REGIONAL TafAL 281550 151034 72417 S5li0l 

S2Yl~li Econometric Research Data Files 
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S. FUTURZ PRO~PECTS OF THE ARAB PETROCHEMICAL INDUSTRY: A MF.NU OF CHOICES 

Ute prospect of expansion downstream in petrochemical production, in order 

to capture economies of scale, to benefit from technical linkages among 

different activities, to upgrade the value-added components of natural 

resources, to diversify the markets and exports, to expose the society to 

industrial experience, to utilize domestic savings and to train skilled 

workers and managers must be an appealing one to de~eloping economies with 

deficient production structures and limited industrial activities. These 

considerations become all the more important once a decisive comparative 

advantage in production of a set of goods is also present. This is precis~ly 

the case in the Arab region with respect to the petrochemical industry. 

However, all the factors enumerated above are supply-side justifications for 

the undertaking of production of petrochemicals. There is also a critical 

need to assess the market potential domestically, within the immediate region, 

and within the world at large. 

This project was undertaken with the aim of providing information about 

the state of regional and world petrochemical demands. However, since the 

Arab petrochemical producers will have to compete on the world market, world 

demand forecasts need to be set against local capacities within each region 

and against the structure and patterns uf trade between regions. C~pacities 

to produce, once they are established, take time to wind down and thus 

constitute formidable barriers to entry into the markets in which they are 

located: trade, on the other hand, is more flexible and is generally price 

sensitive. However, wherea~ demand functions are relatively easy to specify, 

estimate and forecast, capacities are difficult to explain and predict. 

Usually, econometricians avoid the estimation of capacity and concentrate 

instead on production (its rate of utilization). This is noc very helpful in 

this exercis~, because of our long-term perspective. It is inconceivable that 

capacities to produce petrochemical products will continue to grow in regions 

where production costs render them non-competitive. When oil prices were low, 

there was a definite advantage to capital-cost savings. This is no longer the 

case and already Japan and Western Europe are contemplating phasing out some 

of their capacities, particularly in those lines --like basic olefins-- in 

which the Arab producers will have significant feedstock cost advantages. 
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Assuming that the capacities to produce petrochemical products remain as 

they ~ere in the 1980s or change only slightly according to what is now known, 

which petrochemical products should the Arabs produce? When should they 

produce them? How much can they expect to sell of these products? Which 

region is likely to buy from them? Which technology is to be used in 

producing them? The answers to these questions will determine future Arab 

petrochemical strategy. How car. the forecast generated in this stuJy be of 

any help? Three types of information found in this study ~re cf special 

significance to Arab producers contemplating entry into uncertain markets. 

Firstly, we have a forecast of the regional and world market demands for 

petrochemicals. Secondly, we have determined the relative size of ~emand for 

each petrochemical ,Jroduct within the world market and furthe1·, we provide 

information on the size of the regional market for each product. Finally, we 

have a forecast of the rate of growth of deaand for each product in every 

region. 

Since the Arab producers are int~rested in mature products, with large 

markets, located in region~:ol"Ose to them and with which substantial trade 

already takes place, the information presented in section 4 is very critical 

to decisions about new product liaes. 

Surely ammonia, with a large share _;_n total world demand for 

petrochemicals is a product with high potential for Arab devel?pment. In 

addition, it is also one with adequate growth (4.9 percent) to support 

additional capacity. Eastern Europe, Latin America and South Asia are 

expected to be major consumers. The Arab area was and is likely to continue 

to be a major consumer of a111111onia. In 1980, total Arab imports of 8111111onia 

reached $30.6 million (see table 5.1). Algeria, Morocco and Tonisia arc the 

main consumers. Thus, North African Arab petrochemical producers have already 

a significant Arab market for aD111onia. 

Ethylene is generally non-traded given the dangers associated with its 

transportation. However, the ethylene block is a major candidate. This 

includes the intermediate products -- ethylene oxide and ethylene glycol 

but more importantly HDPE and LDPE. 

c:s 2 2 •-

' 

• 
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Arab demand for ethylene glycol is relatively limited. In 1980 Arab 

imports of tl.is product were $6.9 million (see table 5.2). However, with the 

integration of production s£quences of petrochemical products, Arab demand for 

et~}lene glycol and ethylene oxide will most likely increase our forecasts. 

World demand for ethylene oxide is forecast to grow at the annual rate cf 3.8 

per cent betwe€~ 1980 and the year 2000. During the same period the world 

demand for ethylene glycol is forecast to grow at the annual rate of 4.3 per 

cent. 

By way of ccntrast, Arab d~mand for ethylene glycol is forecast to grow 

at the annual rate of 4.7 per cent during the period 1980-2000. Asian demand 

ls also forecast to show exceptional!y high rates of growth. The demand of 

South Asia if expected to grow at the r~te of 6.9 per cent and that of 

South-East Asia a~ the high rate of 8.5 per cent. Both of these markets are 

well suited for Arab exports from the Gulf region. It is interesting to note 

h~re that Japan has already decided to reduce its ethylene production capacity 

to 3 million MTR/y from the 6 million plauned earlier. It lS not far-fetched 

to argue that a strong Arab coDD11itment to pr?duce ethylene in large quant~ties 

will produce similar results elsewhere in Europe and other regions. 

Arab imports of polyethylenes are already large, and the Arab market 

alont is large enough to sustain a good proportion of Arab expected capacity 

ir.creases. By 1980, the Arab imports of HOPE a~d LDPE reached $367.9 million 

(see table 5.3). Arab demand for these products is already n~ted to be large 

and growing rapidly (HOPE at 8.2 per cen~ and LOPE at 8.1 per cent in the 

period 1980-2000). The corresponding world demand growth rates are projected 

to be 6.1 per cent for HDPE and 4.7 per cent for LDPE. The relatively high 

rates uf growth of world demand and Ara~ demand for th£se pr~ducts as&ures the 

Arabs of steady and large markets in this line. Japan and Asia in general 

will constitute strong markets for Arab bulk-production of these products. 

Arab imports of several final petrochemical products are presented in 

tables 5.4 to 5.8. The results point out clearly a major increa6e in Arab 

petrochemical demands. Arab imports of polystyrene were $82.2 million in 

1980, with the Arab oil producers con&tituting the largest markets. Local 
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production can easily substitute for these imports. However,the scale is not 

yet large enough to mount large producing facilities in every Arab oil 

producing country. -•a-~ \., ____ .; __ 
--~ ~ &IG&.U&".Jl.1~"'11: 

._L - : -· 
LllC:::.1.1. 

production plans. Rationalization of investment and production calls for some 

production specialization if not on a country by country basis, then on the 

basis of regional sub-groupings. But in the production of polystyrene, the 

North African Ar.ab groul)ings may opt for it in exchange for another product 

line. 

Arab imports of PVC are presented in table 5.5. More than $251.4 million 

worth of PVC were imported primarily by Egypt, Iraq, Saudi Arabia, and UAE. 

On these grounds alone, it seems logical to suggest that the Arab E&st 

grouping may find it advantageous to specialize in PVC production. World 

demand for this product is also high and well spread. The versatility of this 

product, its large and diversified world demand, the simplicity of its 

technological basis and the abundance of raw materials for its production in 

the Arab World makes it a highly desirable candidate for Arab production. 

Arab imports of polypropylene were relatively small at about $39 million 

in 1980, yet this product has a large world demand that is also well 

diversified geographically. Furthermore, the annual rate of growth of its 

demand is rather high (6.6 per cent). These considerations together make 

propylene another possible candidate for Arab production. 

Arab imports of SBR in 1980 were $37.4 million. But given the large 

demand for car tires and rubber-made products in the area, the extension of 

production to include this product must be seriously investigated. The 

experience of production of tires in Kuwait was a bit disappointing, but then 

again it is premature to judge this industry at this early stage. Choice 

products could still be produced locally in collaboration with TNCs. 

The Arab imports of DHT and PET are grouped together in table 5.8. The 

1980 import values were less than $27 million. As such, the Arab a:arket is 

limited but the forecast rate of annual increase in Arab demand for PET 

exceeds 4.7 per cent; the world demand for PET, however, is forecast to exceed 

6.0 per cent per year. There appears as such to be a substantial demand for 

exports, particularly from Asia and Japan. 

3 7 a a 
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It •ould be tantamount to stating the obvious to underscore the fact that 

marketing is not a purely price-competitive phenomenon. Arab marketing 

strategy should take hPed nf ~hP TNC str~tegy ~f c~nstructing ~ l~rge ~et~crk 

of operations with many centres of production and consumption. As such, 

special emphasis should be placed on the co-ordination of Arab petrochemical 

production and Arab investment within the region ar.d abroad in complementary 

activities. Equally important is the marshalling of the large volume of Arab 

trade into supp~rting and substantiating marketing comnitments of Arab 

petrochemical products. 

Since large size is crucial in terms of reducing average fixed costs of 

operating and in terms of validating an Arab competitive posture, co-operation 

and rationalization of production within the Arab region are crucial. Much of 

what has ben discussed above is contingent upon credible Arab co-operation and 

co-ordination of investment, production and marketing. 

Although short-term and medium-term plans call for a cautious and 

deliberate choice of outputs, the long term calls for an intensive effort to 

complete production chains and sequences in this very well demarcated system 

of production. 1bis necessitates production of aromatics and the correct 

proportions of final and intermediate products. However, this strategy is 

contingent upon a major commitment to research and development of local 

technology. Since this is a time-consuming process, it must be begun on a 

joint Arab basis and preferably as soon as possible. 

The question of how much to produce of each commodity is not one that can 

be answered from this macroeconomic perspective. A feasibility study, 

however, can utilize some of the information of this study to ascertain 

potential markets. An aggressive production and marketing strategy could 

easily support a significant share for Arab producers oi petrochemicals; they 

possess all of the materials needed to erect a formidable competitive 

industry. With cumulative investments progressively expanding the product 

lines, co-operative Arab ventures and a Third World network (•f downstream 

activities, the Arabs could easily capture a sizeable share (over 15 per cent) 

of the market for most simple petrochemical products. 

' 
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Table 5.1 Arab import demand for a.mm:mia. 

19! 6-1981 ( th0'.l5'!!'.d r_rs d.011~_!"5) 

-~ 1976 1977 1978 1979 1980 1981 

Algeria 2140 7903 3224 8463 8001 3418 

Bahrain 3 144 121 133 20 

Democratic Yemen 4 13 69 113 

Djibouti 2 4 2 l 

Egypt 294 99 62 181 

Iraq 44 49 81 192 

Jordan 3 16 34 6 23 

Kuwait 4 14 88 47 53 

Lebanon 718 13 31 62 46 

Libyan Arab 1 137 61 52 110 Jamahiriya 

Mauritania 49 15 7 15 

Morocco 3086 4072 3670 4925 9485 42 

Oun 5 8 6 9 

Qatar 13 97 18 10 

Saudi Arabia 1821 790 934 632 581 400 

Somalia 19 64 5 17 6 

Sudan 3 2 18 78 66 29 

Syrian Arab Rep. 2 33 13 8 

Tunisia 503 621 11813 3062 

United Arab Ellir. 17 36 63 51 74 

Yemen 1 14 36 34 13 

TOTAL 7057 13530 9209 15532 30650 7712 

SQUB,E: Unido, Co111trade T3pes. 



- 149 -

Table 'i.2 ArR.h imnn,..+ tio.man~ .p,.....,. o+.\.. .. r1 r.-." _, ... __ , , ,...rrc , .... o, . - - - ----- __ ., .._ .., .. ,..J ~._., • ._ 0..LJ \..V..L. t ..L;ffV-.J..;tU.i. 

(thousand uS dollars) 

~ 19~6 1917 1978 1979 1980 1981 

Algeria 330 187 508 1718 3497 1179 

Bahrain 4 

Democratic Yemen 7 5 8 

Djibouti 

Egypt 2 59 665 1721 1246 

Iraq 9 4 61 206 243 llO 

Jordan 11 28 so 21 

Kuwait 5 120 36 17 21 

Lebanon 14 23 30 21 

Libyan Arab 2 248 734 610 147 Jamahiriya 

Mauritania 

Morocco 216 216 72 207 162 101 

Oman 1 12 

Qatar 29 88 93 19 

Saudi Arabia 8 6 305 886 88 230 

Somalia 

Sudan 7 2 15 

Syrian Arab Rep. 69 23 26 52 

TW\isia 1 17 25 51 6 

United Arab Eair. 19 99 261 20 

Ye•n 6 

TOTAL 598 587 1500 4726 6873 3170 

SOURCE: Uni do, Co111trade Tapes. 
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Table 5.3 Arab import demand for polyethylene (LDPE + HDPE) 
1976-1981 (~housana c~ ao~~arsi 

~ 1976 1977 1978 1979 1930 1981 

Algeria 7155 16614 33375 35875 85174 45001 

Bahrain 152 88 830 684 755 560 

Democratic Yemen 98 116 360 1141 402 408 

Djibouti 13 6 83 9 

Egypt 127 2529 11500 31112 41431 28865 

Iraq 6809 7006 13820 36637 49614 33663 

JorC:an 78 884 2892 9190 8994 9209 

Kuwait 292 959 2896 5187 13080 7258 

Lebanon 1299 5802 15658 20481 12070 

Libyan Arab 
131 1398 2194 2437 6572 4925 Jamahiriya 

Mauritania 3 20 116 377 9 104 

Morocco 15197 16651 16097 28629 35377 16830 

Oun 6 14 346 1398 1878 729 

Qatar 55 179 430 743 1878 729 

Saudi Arabia 979 2447 14343 34598 39019 21586 

Somalia 254 15 313 384 219 

Sudan 381 3484 3579 6527 3105 

Syrian Arab Rep. 84 1158 6261 15165 12668 12609 

Tunisia 2352 7102 13743 23734 19778 

United Anb Elli r. 315 455 3087 8495 16568 6080 

Yemen 341 427 1087 3005 3361 2000 

TOTAL 31822 55231 126050 24 7972 357336 225865 

SOURCE: Uni do, Co111trade Tapes. 
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Table 5.4 Arab import demand for polystyrene ll976-1981) 

(thousand US dollars) 

~ 1976 1977 1978 1979 1980 1981 

Algeria 903 2061 7321 9287 11100 11216 

Bahrain 106 413 273 411 378 

Democratic Yemen 14 15 485 81 30 96 

Djibouti 4 23 31 33 

Egypt 312 1422 6107 10562 9892 9896 

Iraq 988 2164 5697 14505 11303 15353 

Jordan 25 80 973 2162 2778 1464 

Kuwait 134 17 1627 3397 3861 2843 

Lebanon c;o2 1251 2429 4612 3984 

Libyan Arab 52 246 285 1089 2107 2852 Jamahiriya 

Mauritania 12 6 109 

Morocco 2052 2248 3075 4798 7122 3613 

Oun 2 137 J.19 291 250 

Qatar 6 39 138 114 111 169 

Saudi Arabia 135 437 4459 9594 15458 12973 

Somalia 6 6 57 3 

Sudan 33 312 166 240 214 

Syria., Arab Rep. 416 733 758 464 4200 4909 

Tunisia 42 1167 2415 2533 2720 

United Arab :air. 17 104 1982 2462 6075 3902 

Ye•n 22 314 41 23 58 

TOTAL 3311 10222 36510 64050 82184 77038 
-
SQ!.!Rt~: Unido, Co•trade Tapes. 
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Table ).5 Arab import demand for PVC (1976-1981) 

Al1eria 

Bahrain 

De110cratic Yemen 

Djibouti 

EJYPt 

Iraq 

Jordan 

Kuwait 

Lebanon 

Libyan Arab 
Jauhiriya 

Mauritania 

Morocco 

Qatar 

Saudi Arabia 

Somalia 

1976 

9094 

343 

97 

844 

1104 

160 

593 

30 

763 

9218 

131 

191 

4644 

Sudan 506 

Syrian Arab Rep. 950 

Tunisia 115 

Uni.ted Arab Eair. 2331 

Ye .. n 356 

TOTAL 31470 

/ _._, ~ ··- .. -- ' 
\ l.diUUSl:l.OU UL> UOJ..' ars} 

1977 1978 1979 

13937 18013 22195 

1026 2490 2352 

267 275 716 

28 137 107 

5568 8632 18162 

3007 14473 19807 

1042 1965 5376 

1261 4368 7567 

2071 6718 16128 

369~ 6730 10406 

53 68 32 

10019 2656 1189 

151 1273 1433 

282 1185 1446 

9632 28030 48533 

261 365 566 

1423 2178 3510 

1552 4505 5609 

2592 7597 10033 

3471 9249 19160 

1191 2626 4003 

62527 123533 198330 

SOURCE: Unido, Comtrade Tapes. 

1980 

:i.2223 

3085 

1664 

174 

28239 

45911 

4835 

8965 

12243 

12790 

272 

1510 

1412 

1689 

57728 

423 

3273 

6668 

1250~ 

29288 

6510 

251404 

1981 

12713 

1500 

722 

335 

20506 

46860 

5639 

6135 

9951 

15885 

91 

1314 

1099 

2754 

56514 

626 

lb75 

5435 

9221 

15956 

3658 

218589 



) 
- 153 -

Table 5.6 Arab import demand for polypropylene (1976-1981) 

(thousand US dollars~ 

g 1976 1977 1978 1979 1980 1981 

Algeria 1083 853 1414 1284 3500 

Bahrain 18 6 47 124 316 103 

Democratic Yemen 33 32 105 477 226 509 

Oj ibouti 

Egypt 1 1300 2349 4693 4767 5639 

Iraq 332 1103 877 4741 5200 4418 

Jordan 138 508 1715 2542 2110 

Kuwait 2 536 423 1283 1251 2056 

Lebanon 628 669 2966 3798 3413 

Libyan Arab 1 41 302 197 735 1253 

Jamahiriya 

Mauritania 7 43 11 30 

Morocco 597 912 1285 2702 2808 2255 

Oman 14 11 47 67 62 

Qatar 11 28 13 82 186 

Saudi Arabia 251 575 1334 2009 4887 2524 

Somalia 38 11 

Sudan 1 41 292 828 142 145 

Syrian Arab Rep. 20 178 2875 5809 3982 4621 

Tunisia 328 1118 2209 1761 2299 

United Arab Emir. 16 8 518 830 5029 447 

Yemen 3 134 69 117 111 

TOTAL 1282 7068 13675 32148 38994 35681 

SOURC~: Uni do, Co111trade Tapes. 
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Table 5.7 Arab import demand for SBR, 1976-1981 

(~housand u5 dollarsj 

~ 1976 1977 1978 1979 1980 1981 

Algeria 1791 4416 3720 5445 7150 5113 

Bahrain 2 9 9 3 1 

Democratic Yemen 15 79 342 65 

Djibouti 8 39 

Egypt SS 1079 2558 3384 8891 11592 

Iraq 943 417 1348 3277 3618 3062 

Jordan 131 199 263 352 480 332 

Kuwait 16 12 121 106 213 126 

Lebanon 514 226 412 611 439 

Libyan Arab 
Jamahiriya 

20 40 54 531 

Mauritania 21 2 

Morocco 4019 5235 5826 7598 9100 4734 

Oman 12 81 11 

Qa,:ar 5 68 35 6 

Saudi Arabia 20 375 1070 553 399 1051 

Somalia 386 146 61 114 

Sudan 15 ~07 115 874 1997 

Syrian Arab Rep. 44 206 827 1334 2948 3673 

Tunisia 11 510 688 1496 1718 1739 

United Arab Emir. 2 114 83 770 197 

Ye11en 102 21 -18 

TOTAL 7049 12977 17499 24557 37350 34834 

SOURCE: Uni do, Co11trade Tapes. 
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Table 5.8 Arab Lupo rt demand for DMT and PET, 1976-1981 

(thousand US dollars) 

~ ~ 1976 1977 197a 1979 1980 1981 

Alaeria 349 1664 2735 1087 

Bahrain 7 2 

De110cratic Ye•n 32 68 

Djibouti . 11 

Egypt 10 1720 3140 5802 7384 

Iraq 6 352 1232 1512 2634 3022 

Jordan 4 77 299 

KUNait 133 14 23 

Lebanon 99 189 614 521 798 

Libyan Arab 
Jamahiriya 

Mauritania 

Morocco 6275 5582 7228 10476 12824 6822 

Ollan 

Qatar 

Saudi Arabia 41 4 47 

Somalia 

Sudan 174 108 

Syrian Arab Rep. 377 344 687 1098 754 

Tunisia 25 274 384 360 334 

United Arab Eair. 604 

Yemen 520 

TOTAL 6668 6058 11340 18945 26970 20901 

SOURCE_,; Uni do, Co•trade Tapes. 
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Appendix A 

Sources of data 

Massive data series were required to undertake this study. The data can 

be classified into four major categories. First, we needed data on a country 

basis and by the 23 petrochemical product groups for as long a period of time 

as possible and for all the components of apparent consumption and capacity. 

Second, we needed data on economic activity by sector and by country for the 

same period of time as that of the petrochemical prodQcts. Third, we required 

data on prices of the petrochemical comodities and price indices on the 

variables of economic activity to deflate current dollar values into constant 

1975 dollar values. Fourth, we required forecasts of th~ exogenous variables 

to be used in the forecasting equations of the demand for petrochemicals. 

A - Data on petrochemica~ products 

Statistical data on a time-series basis for capacity, production, export, 

and imports of petrochemical products are not readily available for all 

countries. For OECD countries and particularly Western Europe, Japan, the 

United States and Canada, however, data were relatively more reliable and 

available than for the rest of the world. Several so~rces were consulted but 

particularly: 

(a) Oil and Gas Journal, various issues. 

(b) Chimie Actualities, various issues. 

(c) OPEC Annual R2port, various issues. 

(d) European Chemical News, various issues. 

(e) Che•ical Engineering, various issues. 

(f) Chemical Age, various issues. 
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(g) UN, ECE, Annual Review of the Chemical Industry, various issues. 

(h) SRI, Petrochemical Data Files. 

(i) Chem-Systems International. 

(j) GOIC, several studies, listed where appropriate. 

(k) UNIDO, Second World-Wide Study on the Petrochemical Industry: Process of 

Restructuring, 1981, ID/WG.336/3 and Add.l. 

(1) UNIDO, First World-Wide Study on the Petrochemical Industry: 1975-2000, 

1978, UNIDO/ICIS/83. 

(m) Econometric Research Data Files. 

B - Data on economic activity 

Most of the national accounts data were derived from three main sources: 

(a) UN, Yearbook of National Accounts Statistics, various issues. 

(b) IMF, International Financial Statistics, various issues. 

(c) UNIDO, UNITAD Model. 

C - Data on petrochemical produc~ prices and price indices 

Petrochemical product prices were obtained from: 

(a) UNIDO, Second World-Wide Study on the Petrochemical Industry: Process of 

Restructuring, 1981, ID/WG.336/3 and Add.l. 
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(b) Chemical Economirs, v~~!n~s issues_ 

(c) Econometric Research Data Files. 

Price indices for GDP and other sectoral value added measures were 

derived from IMF, International Financial Statistics, various issues. 

D - Forecast of exogenous variables 

The main GDP forecasts •ere obtained from UNITAD, although some of these 

forecasts were adjusted by us as described below. Forecasts of oil prices 

were generated by Econometric Research as outlined earlier. 
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~t!ndix B 

The macroeconocic forecasts 

The forecasting methodology used in this report requires forecasts of 

macroeconomic variables for each region of the worJ.d. The macroeconomic 

forecasts used in this study were based upon forecasts cf the struct~re of the 

world economy generated by the UNITAD D1odel. A "Tt"enci Scenario" ;or 1990 was 

kindly provided by Y. Cho, E. Gahan and G. Margreiter of tr.e Global ~~d 

Conceptual ~tudies Branch, UNIDO in November 1982. This mode! generates a 

detailed picture of the world economy for a given year, based Qn assumed rates 

of growth of GDP. 

The forecasts of value-added in agriculture, manufacturing and 

construction an.i of consumption were based on the UNITAD "Trend Scenario" 

which provides a set of consistent forecasts based upon the continuation of 

present trends in GDP growth. (Much more detail is available in the UNITAD 

forecasts but could not be used due to a lack of time series data (197~-1981) 

which is necessary in order to incorporate a variable into the forecasting 

equations). 

The first step was an adjustment of GDP growth rates by region to take 

into account the recent world-wide recession. The UN!TAD model operates from 

a 1975 base so that average GDP growth rates from 1975 to 1990 are used as 

inputs into the model when a 1990 forecast is generated. These growth rates 

were computed by combining the actual growth rates from 1975 to 1980, lower 

growth rates from 1981 to 1985 (depending on the re~ent experience of the 

region) and the UNITAD trend gro~th rates from 1985 to 2000. The growth rates 

used are shown in Table 38. These growth rates were applied to 1975 base year 

values from the Econometric Research Data Base (rather than the UNITAD data 

base) so that the GDP values used for the forecasts would be consistent with 

those used in estimating the forecasting equations. The resulting forecasts 

of GDP levels are shown in Table 37. 

For three regions (North America, Western Europe and Japan) forecasts of 

GDP and GNP components were required. In a first step the 1990 ratios of the 

' 
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components to total GDP were computed from the UNITAD "Trend Scenario" 

values. These ratios were then applied to the forecast GDP vaJ11es to obtain 

the forecast values of the components. This procedure does not generate 

values strictly consistent with the UNITAD model because changes in relative 

GDP across regions will lead to changes in the relationship of components to 

total GDP within regions. However, these differences should not be large. 
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For the guidance of our publications programme in order to assist in our 
puhliceticn activities, ~e ~c~ld :ppr~ci:t~ ycur ~V•pl~tiug the qu~Btiunnaire 
below and returning it to UNIDO, Division for Industrial Studies, P.O. Box 300, 
A-1400 Vienna, Austria 

Q U E S T I 0 N N A I R E 

~orld demand for petrochemical products and the Arab petrochemical industry 

(please check appropriate box) 
yes no 

(1) Were the data contained l.n the study useful? I I I I 

(2) Was the analysis sound? 

(3) Was the information provided new? 

(4) Did you agree with the conclusion? 

(5) Did you find the recommendations sound? 

(6) Were the format and style easy to read? 

(7) Do you wish to be put on our documents 
mailing list? 

(8) Do you wish to receive the latest list 
of documents prepared by the Division 
for Industrial Studies? 

(9) Any other comments? 

Name; 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I 17 
If yes, please specifY
subjects of interest 

I I I I 

(in capitals) ................................. 
Institution; 
(please give full adress) .......................... , ..... . 
Date; •••••••••• if •••••••••••••••••••••• 
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