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I. INTRODUCTION

1. The petrochemical sector, with imnortant backward and forward linkages in an
industrialized economy, is concentrated in the developed ccuntries. Highly capi-
tal-intensive and requirirg large scales of production, the irdustry is character-
ized by vertical integration and concentration of market power. While the industry
expanded rapidly during the Fifties and Sixties, excess capacity developed during
the 1970s and growth in demand in the developed countries has slowed to a 3 to 4 per
cent annual rate. On the other hand, the growth in demand for petrocnemicals
accompanying industrialisation 1is causing developing countries to start or
increase local production of these products.

2. Meanwhile, it is evident that the global dynamics of the petrochemical industry
are in a flux. In the North, the industry is scaling-down and undergoing a process
of restructuring with an identifiable trend away from bulk chemicals and towards
specialty items. As oil prices have risen the proportion of raw material cost in
petrochemical production has increased accordingly. Supply considerations are
determining the location of production and the oil producers are capitalizing on
their resource advantages. In the near future, Canada, witlh price controls on
natural gas, is expected to double its petrochemical output to 6 per cent of world
production, with virtually all intended for export sales.

3. Substantial investment in petrochemical plants has recently taken place in
developing countries. OPEC's ethylene (the most important petrochemical building
block) cepacity hs been projected to increase to 4 million tons by the mid-1980s,
representing some 40 per cent of developing countries potential production, and 6
per cent of the industrialized world's capacity.! By 1990, Saudi Arabia's petro-
chemical plants could be supplying 10 per cent of Europe's base chemical needs.?

4. Closer contact between producers in developed and developing countries is
desirable if product development, investment plans aud policies are to be realis-
tically formulated.® With the maturing of the industry, technological kuow-how is
less of a constraint, and joint ventures, "huy-back" agreements, and equity partic-
ipation are forms of international co-operation. Developing countries, whose
petrochemical consumption is increasing more rapidly than world demand, are in a
position to embark on joint projects, such as exchanging surplus engineering skills
for access to raw materials or pursuing co-ordinated market development. Given
that local markets are generally too small to justify efficient scales of pro-
duction, and, for oil producers, in particular, the desire to increase the value
added in their hydrocarbon exports, access to export markers is critical.

5. In order to provide some insight inco problems confronting exporters of petro-
chemical products, this study reviews patterns of trade flows in the industry,
investigates both tariff and non-tariff barriers to trade by product group, and
estimates the potential trade expansion effects of liberalization.

! UNIDO, World Industry in 1980 Vienna, 1981.

1 UN1IDO, Opportunities for Co-operation Amongst Developing Countries of the
Petrochemicals Industry”, UNIDO / 15.376, Vienna, March 1983, p.14.

} UNIDO, Industry in & Changing World, Vienna, 1983, p.322.
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II. INTERNATIONAL TRADE IN PETROCHEMICALS

6. As of 1981, total exports of petrochemicals (see a:nex table A-1 for product
coverage) amountud to U.S5.$66 billion, accounting for 3.4 per cent of world
exports and 5.3 per cent of industrial exports (excluding food and fuels). For
developed market economies, petrochemical products represented 6.3 percent of
industrial exports; for developing countries, petrochemicals represented 1.4 per
cent of industrial exports. By comparison, werld trade in mineral fuels (defined
as Division 3 of the Standard International Trade Classification) - the raw materi-
al for the petrochemicals industry - amounted to U.S.$475 billion, of which the
developing countries exported $330 billion (according tc the UNCTAD Handbook of
International Trade Staristics, 1983). This latter statistic is noteworthy as it
intimates the enormous potential for the petrochemical industry in oil-exporting
developing countries.

7. Trade in petrochemicals is overwhelmingly dominated by the dzveloped market
economies (see table 1). Between 1970 arnd 1981, their share in world exports
declined only marginally from 96.5 to 94.1 per cent. However, exports from the
developing countries increased in the same period from 1.3 to 3.2 per cent of glo-
bal trade. Developing countries account for a much larger share of world imports
of petrochemicals, 22.4 per cent in 1981, up from 20.1 per cent in 1970. For the
entire 1970-1981 period, developing country exports of petrochemicals grew by 15.5
per cent annually in constant prices while imports grew by 8.6 per cent. Growth was
especially rapid in developing countries between 1975 and 1981, when 2xports grew
by 20.5 per cent, annually compounded, more than double the 7.8 per cent export
growth rate of developed market economies; imports by developing countries grew
more slowly in the same period, by 9.1 per cent. While the export-to-import ratio
for developing countries has improved, from €.8 per cent in 1970 to i13.4 per cent in
1981, developing countries had a trade deficit in petrochemicals of $12 billion in
1981.

Table 1

Trade in petrochemicals for the period 1970-1981
($ US million at current prices)

! Destination l | Developed market- Developing Socialist
'Crigin | Year | economy countries countries countries
EDeveloped market- ;

i economy countries 1970 7 095 1 897 667

| 1875 18 417 5 664 2 016

} 1980 47 825 14 099 4 630

' 1981 | 44 885 13 559 4 259
|Developing countries 1970 % 58 62 15

: 1975 | 196 228 24

I 1980 722 833 64

| 1981 969 1 028 103

' -

§Socialist countries 1970 ! 160 53 n.a.
lof Eastern Europe 1975 479 166 n.a.
iand Asia 1980 1 381 321 n.a.

| 1981 | 1 483 315 n.a.

Source: United Nations Commodity Trade Statistics, Series D.

Note: The trade matrix is based on reported exports, except in the case of
social.st countrizs, for which data has been derived from reported
imports of other regions.
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8. With regard to the direction of trade, the iargest share, nearly half, of devel-
oping country exports has consistently besn to other developing countries, while
developing countries have also become a slightly more important market, just over
one-fifth, for petrochemical exports from developed market economies (see table 2).

Table 2

Trade flows in petrochemicals by region
1970 and 1581

(percentage share)

Destination Developed Socialist
market- countries
economy Developing of Eastern
Origin countries countries Europe World
Develouped market-
economy countries
1970 73.5 19.6 6.9 100.0
1981 71.6 21.6 6.8 100.0
Developing ccuntries
1970 43.0 45.9 11.1 100.0
1981 46.1 48.9 5.0 100.0

Source : See table 1.

9. The product composition or commodity structure of petrochemical exports differs
considerably between the various exporting regions (see table 3).0rgsanic
petrochemicals and plastics and synthetic resins represent the two largest product
groups in exports from both developed market economies and developing countries.
However, organic petrochemicals, whose share in petrochemical exports of develop-
ing countries has remained relatively constant, around 60 per cent since 1970, are
of greater importance to this region. The leading exporters are Brazil, with near-
ly 40 per cent of developing country exports, followed by the Republic of Koreas,
Argentina, Singapore and Yugoslavia. Exports of plastics and synthetic resins,
accounting for over a juarter of develcping country petrcchemical exports, have
increased substantially to all three world .egions. In this group the major
exporters are Brazil, Republic of Korea and Yugoslavia, together accounting for
nearly three-quarters of developing country exports in 198].




Table 3
Commodity structure of selected trade flows in petrochemicals

{pereentaqes based on current prices)

Devetoped market-economy Devaluping country
country exports to expIrts to:

Al
H TEONLCT AROUP Other developed Developed Other
! mavhket-ecnnomy Developing myrket-ezonomy devnloping Sueialist
l countries coungries counwries cuunLtries countries
% 1970 1081 1970 1981 1970 1981 1970 1681 1970 1980
Draanic petroctumicals hs .o hWoh LOB I H7.R 85.?2 Ah. 0 43.8 o, 18,0 31,2
Synthetic rihhers 6.6 a6 W b0 2.1 1. 6.6 2.7 0.0 0.03
Synthetiec Fihres 6.8 3.0 8.6 6.6 5.8 2.7 7.9 9.6 0.h 23.h
Pragstices and synthetic

resine 17.2 6.5 ! in.A 7.0 6.1 12.2 27.2 7.7 3.7 1.2
Carbon hiack 0.9 (U 0.8 (1) 0,0 0,01 4.5 1.7 0.0 0.0
iSnrrarsare s I u .8 w2 3.8 0.2 0.4 10.6 8.3 78.0 4.5
'

1074AY 0.0 wee.n 06, 0 nn.n 100.0 100.0 100.,0 100,0 100,0 100,0

Sanrece : See tabte 1V
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I1T. RESTRICTIONS TO Ti \DE IN THE PETROCHEMICAL INDUSTRY

10. In ourder that industrialization plans of developing counti.es may achieve
their economic objectives, one of the more important investment criteria is an
evaluation of the international trading environment in the particular industry or
sector. Hence, an examination of the existing trade barriers in the petiochemicals
irdustry may aid planners in their production and export strategies.

A. TARIFFS

11. A rariff is a tax placed on a product as iv enters the country, calculated
either as a monetary amount in relatic:. to the volume of goods entered, or as a per-
centage of the value of the goods as assessed at the point of entry. Comparing lev-
els of tariff protection in various coultries is complicated by a iack of detailed
computerized tariff-line data on tariffs and trade," although such informatior is
readily available for most developed market economies (DMECs). For develcping and
sncial:ist countries, only a simple (unweighted) average can be easily computed. A
survey of tariffs on petrochemicals in developing countries shows that they average
betveen 2C and 40 per cent, with tariffs on some products in some countries as high
as 140 per cent.®

12. For the DMECs for which detailed information is available, weighted average
tariff rates have also been calculated. That is, a tariff average for each tariff
line is calculated using actual trade weights together with the import duty; subse-
quently the average rate for each tariff line is aggregated to the product group
level using weights based on the tariff line's importance in the total imperts of a
product group. Such an average is widely considered to give an unduly low
reflexion of the tariff situaiion since imports are inversely related to teriff
lavels.

13. Average (weighted) tariff rates on petrochemicals of nine developed market
economies ard the EEC (10) are highest against the developing countries, although
not for all product groups (see table 4). Thus, the trade-weighted tariff against
developing countries exports of all petrochemicals is 6 per cent, compared to 2
per cent for developed market econcmy exports. This can in part be ascribed to iie
preponderance of organic petrochem:icals in the exports of developing countries, the
high tariff rate in Japan® which accounts for a large part (nearly one-third) of
the<e imports f{rom developing countries, and the resultant higher weighted average
te11ff rate of ©.5 per cent on developing couitries' impcrts versus 4.1 per cent
fo: imports of developed market-economy countries. On the other hand, plastics &nd
syuthetic resins face much lower trade-weighted tariffs coming from developing
country exporters than from other regions.

The tariff rates used are post-Tokyo Kound bound rates or applied rates if
there is no binding. For censistent computations it it necessiary to use 197¢
trade weights.

* Tariff information fcr most DMECs is available te UNCTAD fiem GATT. Develop-
ing country tariff data for developing countries derives froa NOTAD's (UNDE-
supported) Trade [nformation System (TIS). However, trade data at the
tariff-line level for developing countries is not presently held 11 UNCTAD.

* ]t should be noted that Japan has made & serses of unilateral reductions i1

tarifts, to levels lower than the post-Tokyc kound rates, in a wide range of

industries. These reductions are not yet registered in the tariff tapes
avajlable to UNCTAD. Accordingly, the rates for Japan mav be cver-estimated

10 some Cases.
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Table 4

Weighted average post-Tckyc. Round tarifr rates facing the imports
of PETROCHEMICALS in major developed market-economy countries

(paercentages)
‘ ! IMPORTS FROMN:
‘ ]
! Developed Social st
’ PRODUCT market- countries
: GROUP | economy Developing of Eastern
| | countries countries Eurcpe & Asia
[}

iOrganic petrochemicals 4.1 6.5 4.8
iSynthetic rubbers 0.5 0.0 0.2
:Synthetic fibres 4.3 4.8 3.5
iPlastircs and synthetic
i resins 6.0 2.2 0.4
iCarbon black 0.6 0.0 0.6
iSurfactants 7.4 2.4 7.1

TOTAL 5.0 ! 6.0 4.7

J

Source : GATT trade and tariff tapes.

14. Irports of synthetic rubbers and carbon biack from developing countries are
duty-free in all sclected importing markets Synthetic fibres are duty-free except
in Japan, the United States and Switzerland. Exports of plastics and synthetic
resins from developing countries encounter particularly high weighted-average car-
iff rates in Australia (20.9 per cent) and Canada (10.0 per cent). Surfactants from
developing countries face higher import charges in the markets of Sweden and Aust-
ria than do similar imports from other regions. Tariff rates on organic
pe:rochemicals, the largest group of petrochemical exports from developing coun-
tries, range from zero per cent in the Scandinavian countries to 18.5 percent in
Japan (see Annex Table A-2).

15. Except in the markets of Canada and Japan, developing country exporters of
petrochemicals face lower tariffs, due to the Generalized Systen of Preferences
(GSP), in the major developed market economies, compared to either developed market
economies or the socialist countries. Tariffs on imports from GSP bheneficiaries
range from zero per cent in Norway and Sweden to 9.0 per cent in Canada and 16.6 per
cent in Japan. The range for non-preference-receiving countries is frcm 0.1 per
cent in Finland to 19.4 per cent in Japan (see table 5).




Tabie 5

An impact of th: JSSP reductions on the weighted average tariff
rates facing imports of PETROCHEMICALS from developing countries

(percentages)
Weighted average post-Tckyo Round tariff rate

L, Includaing GSP Not including GSP
lAustralia 3.9 5.1
Austria 2.5 1.8 !
Canada 9.0 9.2
EEC 0.8 6.3
Finlana 0.1 0.1
Japan 1€.6 19.4
jNorway 0.0 3.0
| Sweden 0.0 5.1
!Switzerland 0.2 0.9 i
ibnited States H 1.8 5.3

TOT'L 4. 9.8

Source: See table 4.
Note: A higher rate including the GSP occurs if imperts from developing
countries mainly fall under those sub-items with higher duties.

B. NON-TARIFF MEASURES

16. While the role of tariffs as trade barriers has been declining due to a2 series
of multilateral negotiations, the application of mnon-tariff measures and theirv
restrictive effects has become more intensi.e in both absolute and relative terms.
Governments find it easier to utilize such measures rather than tarifis which have
been progressively liberalized 2»specially in the DMECs and which are subject to
more rigorous international commitments. The concept of non-tariff measures
ambraces all types of governmental non-tarifr measures which have an actual or
potential effect on trade flows. By introducing urequal treatment between domestic
and foreign goods of the same or similar production, those measures which actually
create distortions in trade flows in this way (e.g. by restricting volume or price
of imported products) are known as non-tariff barriers or non-tariff distortions.

17. Non-tariff distortions create uncertsinty and curtail transparency in the
international trading system: in general they are considered more detrimental than
tariffs for the international commmunity. From the viewpoint of international
price stability, a teriff is preferable to a quantitative restraint, since, under a
fixed import quota, demand is insensitive to changes in world prices. Under tar-
iffs. domestic firms are still faced with the threat of foreign competition if
their prices become excessive. However, where a quota is applied, this competitive
stimulus is missing, since this sets a limit on the extent of potential entry of
foreign firms.’

18, In assessing the trade-restrictive effects of non-tariff barriers or dis-
tortions, various measures can be employed. If the direct price effects can be
determined, for example in the case of a minimum import price or variable levy, the
ratio of the import charge to the final price of the product provides a fairly reli-
abie estimate of the "'nd valorem” equivslent of the non-tariff barrier. In ceses

See A. Yeats, Trade Barriers facing leveloping Countries,, lLondo:n, Macmillan
Fregs, 1979,
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where such "ad valorem” equivalents cannot be derived, -ther indicators must be
used. These include a frequency Iindex which shows che ratio, in percentage terms,
of the four-digit CCCN product grcups affected by the given measure to the total
number of four-digit CCCN product groups in the category; however, no relationship
appears to exist between the frequency of epplication and the "ad valorem" inci-
dence of a non-tariff measure. Another indicator is the trade coverage index
which gives the ratio of the value of trade affected by NTMs to the total value of
trade in the product group. This index suffers from the fuct that items which are
subject to very restrictive trade measures are automatically accorded zero or very
low weights in the overall index value leading to a lower estimate.

19. With regard to types or categories of non-tariff measures affecting trade in
petrochemicals, quantitative restraints, such as prohibitions, authorizacions and
quotas, on imports of petrcchemicals appear to be more prevalent than price con-
trols.® Tt may be noted from table 6 that volume-restraining measures affect a lar-
ger share of imports from developing countries than from developed market-economy
countries, but price controls are relatively more important with respect to imports
from developed market-economy countries.

Table 6

Categories of non-tariff measures applied by major developed
market -economy countries to PETROCHENICAL imports

5 Affected share of imports (%) coming from:

! Category of non-tariff Developed Socialist

’ measure market- countries of
! economy Developing Eastern

l countrics couvntries Europe & Asia
{All measures, 9.0 12.2 13.2

i of which:

!Control of price levels 2.0 0.9 6.9
iControl of volume level 7.0 11.3 6.3

Source : UNCTAD Data Bas= on Trade Measures (preliminary: subject
to revision later in 1985).

20. The frequency and trade coversge indices of non-tariff measures applied to
petrochemicals is highest in the case of imports from socialist countries and low-
est for developed market economies. In terms of trade coversge non-tariff measures
applied by major developed market-economy countries are higher against developing
countries than imports from the rest of the world; such measures affect 12.2 per
cent of imports from developing countries, versus only 9.0 per cent of imports from
developed market economies (see tables 7.1 and 7.2). This is due to high trade cov-
erage of NTMs in organic petrochemicals, affecting 13.4 per cent of imports from

' Information on non-tariff measures is taken from the UNCTAD Data Base on Trade

Measures, which may be considered to consist of a system of interlinking data
sets, both computerized ard non-computerized, including infcrmation on trade,
tariffs, product-snccific NTMs and general trade measures. Tariff informa-
tion is held on all developed market-economy countries and 21 developing coun-
tries. Trade information is currently held for the developed market-economy
countries and steps are being taken to obtain national tariff-line trade
information for developing countries. Information on non-tariff measures
(NTMs) is currently held - in different stages of completeness - on 57 coun-
t-ies, but at present the computerized records contain information orn pro-
duct-specific measures in only 51 developed and developing countries.
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developing countries and 12.7 per cent of imports from developed countries. Non-
tariff measures in this product category cover a particularly large share of
imports in Japan and Switzerland (see annex table A-3 (a)). Non-tariff barriers on
plastics 2nd synthetic resins impact a large share of imports into italy and Swit-
zerland (see annex table A-3 (¢). Imports of synthetic fibres from developing
countries, which experience relatively high tariff rates, are not gffected by NTMs
{see annex, table A-3(b)). Amongst the product groups of lower trade value, all of
Switzerland's imports of surfactants and the United States' imports of carbon black
from developing countries are affected by non-i-iriff measures.
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Iable 7.1

frequency (f) and trade coverage (V) of non-tariff measures
applied by major developed market-economy countries

{percentages)

IMPORT S FROM:

PRODUCT Deve loped market- Cocialist countries
GROUP economy countries Devetloping countries Eastern Europe/Asia
() (v) (F) v) (f) (v)
Organic petrochemicals 3.7 12.7 5.8 13.h 8.0 7.0
Synthetic rubbers 0.2 3.0 0.0 0.0 0.0 g.0
Syntherir fibres 3.3 2.9 0.0 0.0 n. 19.0
Fiastics and
synthetic resins 4.6 1.3 1.4 8.6 1.9 20.6
Carbon btachk 0.0 0.0 8.3 55.0 . 0.0
Surtactants 3.1 1.8 2.9 0.4 0.9 0.0
o
10 1AL 1.9 9.0 6.0 12.2 9.9 13.2
Source: UNCIAD bata Base on irade Measurcs (1983 trade data)
{preliminary: subject to revision later in 1985).
Table 7.2
fstimates of the frequency (i) and trade coverage (V) indices for
non-tariff measures applied by setected developed market-economy
conntries to imports of PEFROCHIMICAL products
I MPORIS FROM:
IMPORTING Developed market- .
MARKE [ PCONOMY countries Developing countries Socialist countries
(r) (v) (F) (v) (F) (v)
Austria 0.9 0.09 0.0 0.0 0.0 6.0
Betgium-l:vembourg 1.2 1.8 1.0 0.02 8.0 2h.0
Denmas rk 0.3 0.0l 6.3 7.3 6.7 11.3
fFrance 3.1 5.7 5.8 6.7 8.9 12.4%
fed.Rep.nf Germany 1.0 2.9 0.6 5.0 3.6 .6
Italy 22.0 2h.3 19.6 16.9 32.17 19.13
Japan h.s 15.6 8.8 ?5.9 16.0 20.4
Nethertands 1.0 5.9 0.6 0.7 7.3 8.2
Horway n.o 0.0 0n.0 0.0 0.0 0.0
Sweden U.h 0.6 0.v 0.0 0.0 0.0
Switzerind 21.5 3.6 33.3 52.6 KRN 31.7
United hingdom 0.9 1.9 0.9 0.3 2.9 9.9
United States 0.6 3.6 1.3 1.2 1.0 0.02
T01AI 3.9 9.0 6.0 12,2 9.9 13.2

Source: See tabie 7.1
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1V. POTENTIAL TRADE EXPANSION EFFECTS FROM TRADE LIBERALIZATION

21. Due to a lack of detailed and comprehensive statistics on rtrade and obstacles
to trade, only a par'tial and tentative evaluation of the effects of trade liberali-
zation can be attempted. This assessment, using a partial equilibrium trade model,
estimates the potential expansion of import: into major developed market ecounomies
resulting from the elimination of post-Tokyo Round MFN tariff rates.

22. Tariff removal is assumed to boost demand for imports by reducing the domestic
price of the imported good and resulting in trade creation, the degree of which is
deternined by (i) each product’'s price elasticity of import demand, (ii) the per-
centage change in price induced by the removal of tariffs and ad valorem equiv-
alerts of NTBs and (iii) the base period import level. As, however, individual
exporters are not faced with the same duties - in particular preference-receiving
countries being subject tc lower duties - the elimination of tariffs will result in
changes in the relative domestic prices of imports from different sources and,
herce, give rise to another effect, trade diversion, which worsens the competitive
position of suppliers who previously enjoyed a tarii” preference.

23. As can be seen from tables 8 and 9, total trade expansion in petrcchemical pr-.-
ducts if tariffs and "ad valorem" equivalents of non-tariff barriers are removed
would amount 10 U.S.§ 1.7 billion for the world and U.S.$385 million for
developing, or preference-receiving, countries (in 1980 dollars). Combined imports
cf the EEC (10), the Unitec States and Japan would increase by 8.1 per cent from
developing countries and by 10.8 per cent from non-preference-receiving, or devel-
oped, countries. Since preferential treatment has also been eliminited, the devel-
oped countries would understandably benefit to a greater extent from trade
liberalization. In addition, the trade expansion effect of the elimination of
ron-tariff barriers has been assumed to impact only the developed countries (see
note (c) to table 8).

24. The percentage trade expansion is higher for imports from developed countries
in the markets of the United States and the European Economic Community, although
not in Japan where imports from developing countries would show a slightly larger
percentage increase. (It should be kept in mind thet for Japan no NIB equivalents
have been computed which thus, presumably, underestimates the total value of simu-
lated trade creation.)

25. Organic petrochemicsls and plastics and synthetic resins account for over
ninety per cent of the imports from preference-receiving countries into these three
markets. Trade expansicn in the former product group would amount, solely from the
elimination of tariffs, to $221 million for developing countries. By market, this
implies 2 7.4 per cent increase (over 1980 import levels) in imports by .Japan, a 7.1
per cent rise in imports by the EEC and a 4.4 per cent increase in the imports of
the United States. Trade liberalization would similarly increase imports of organ-
ic petrochemicals from developed countries by 5.9 per cent in Japan, 10.6 per cent
in the EEC and 7.7 per cent in the United States; in the latter market, including
the effect from removal of NTBs boosts imports by an additional 0.9 per cent.

26. In the case of plastics and synthetic resins, tariff removal expands imports
into the EEC by 12.4 per cent for developing countries and 16 per cent for deveioped
countries. In Japan, imports would increase by 16.3 per cent and 13.7 per cent from
developing and developed countries, respectively, while in the ’“inited States
market, imports from developing countries would actually decline slightly ('nega-
tive' trade creation due to trade diversion), although from developed countries
they would increase by 6.7 per cent.




Table B

fstimates of trade effects trom the removal of
post-l1okyn Round trade barriers

- - {vatves in 1980 US doliars)

Irade croation from removal of

Dnrop 1 IRG MARKE § Trade diversion a_/ Net trade expansion
‘ Taritis NIHs b/
? Doveloned Developing Al trading Developed Developing Nevelaoped llevainping
. cConNntries countries partners ¢/ countries countries countries countries
-
!
!oivrorean fconpbmac
SThamanity A/ WLy I LIRS + 24 - 24 777 27
"4 Ltne States 290 M 51 + P -2 3h2 9
Lowoan 163 52 fn.a, + 3 -3 196 L9
*atal 1 065 u 202 + 29 - 29 1 315 3185

Ao en: UNCTAD Data Base on lrade Measures

NSote<: The results are computed using the UNCTAD Trade Poliny Simulation Model (see Appendix 1), 'Oeveloped countrias'
W ares nan-prefertnece-receiving tmumtreies; ‘developing countries' are equivalent to preference-receiving countrics,

LI rade diversion: potentiatl gains to non-preference-raceiving countries and potential losses tnu preference-receiving
Stenicias, Refers anty to eiimination of tariff preferences under the GSP, Informtion on the differential incidences
OMIAS 0 ad valorem verms on developed and developing countries is not available,

e Teade created by the removal of NTIRSs is under-astimated as it has not been possible to compute ad valorem
ernsoients for all products and for all countries,

ite estimates are also hased on computing Lhe average price disadvantages in the importing country against worid
“uepties as a whole (although there would normally be variations in the price disadvantages against diffarent sources).
Accordingly, results are not shown for developed and developing countries. Howaver, an incpection or the NTM coverage in
tnhe UNCTAD Dats Base suggests that developed countries would be the main beneficiaries of NTB remual. Accordingly ir the
ot omng N net Lrade expansion, the whole gain from NIB removal has heen attributed to the developed countries,

1 Reiates only to eviernal trade of the £EC, and not trade among members of the EEC,



Estimated trade cxpar-ion effects in petrochemicals

Table 9

(1980 misiion US dotiars)

£EEC United States Japan
IMPORTS FROM: 1980 percentage 1980 percentage 1980 percentage
imports increase imports imports increase

DEVELOPED COUNIRITS

laotal petrcchemicals 5 k91 .2 3 961 2 682

of which:

Organic petrochemicals 2n7 10.6 2 839 1971

Plastics, syn.resins u38 16.0 1 0kt 5h3
BEVELOPING COUNIRIES

Total perrochemicals 822 8.6 365 556

of which:

Organic petrochemicals 556 7.1 205 4.4 hig

Plastics, syn.resins 1316 12.4 157 0.0 100

Source and notes:

see table 8
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V. SUMMARY AND CONCLUSIONS

27. Wwith increasing industrialization, the developing countries are expanding
their share of world trade in petrochemicals. Between 1970 and 1981, their exports
grew from 1.3 to 3.2 per cent of worid petrochemical exports and their imports from
20.1 to 22.4 per cent of world imports. The most recent data available for 1983
shows that imports of petrochemicals by developed market economies from developing
countries were ne2rly U.b5.$ 2 billion; this represented 4 per cent of DMECs p' “ro-
chemical imports, a substantial gain in terms of import penetration compared to a
one per cent share in 1975.

28. Within the industry, the product groups orgaric petrochemicals and plastics
and synthetic resins represent the largest share of world petrochemical exports:
50.5 and 36.5 per cent respectively for developed market economies and 60.4 and
2o.3 per cent for developing countries (1981 data). Nearly half of the developing
country exports are destined for other developing countries, while only one-fifth
of the developed market economy exports are to developing countries.

29. Regarding restriccions to trade, average trade-weighted tariffs in the major
developed market economy countries are 6.0 per cent on petrochemical imports from
developing countries compared to 5.0 per cent on imports from other developed mar-
ket economies. However, without the Generalized System of Preferences, aver.ge
tariffs would be 9.8 per cent on imports from developing countries. Developing
country tariffs are generally higher than those of the DMECs. As far as non-tariff
measures are concerned, their real measurement is difficult and subject to uncer-
tainty. What the trade coverage index shows is that, as with tariffs, petrochem-
ical imports from developing countries are affected by NTMs to a greater extent
than those from developed market economies. That is, 12.2 percent of imports from
developing countries are covered by NTBs while 9 par cent of imports from developed
market-economy countries are affected.

30. Using UNCTAD's Trade Policy Simulation Model (see Appendix), the trade expan-
sion effects of a removal of trade barriers can be estimated. Based on 1980 import
levels, petrochemical imports by the EEC, the United States and Japan would
increase by 10.8 per cent from developed countries and 8.1 per cent from developing
countries and create an additional US $ 1.7 billion in trade (this of course does
not take into account the multiplier eftects on trade). Since preferential trea:-
ment has been eliminated, developed countries benefit from trade liberalization
more than do developing, or preference-receiving, countries. In sum, while the
effects of trade liberalization are impressive, it should be kept in mind that they
are merely tentative results, based on partial evidence, and may well be conserva-
tive estimates.




APPENDIX I
THE UNCTAD TRADE POLICY SIMULATION MODEL

A brief descriptior

Introduction

31. The model used by UNCT.D to estimate verious effects of commercial policy
changes, including changes in tariff rates and the incidence of non-tariff dis-
tortion of international trade, may be described technically as an ex ante partial
equilibrium model, measuring the first-round effects of thLe simulated policy chang-
es.? The UNCTAD model is in the same class of model as that used by Cline et a/. at
The Brookings Institution to analyze the effects of the Tokyo kound ard by Sapir
and Baldwin tc analyze the effects of the Tokvo Round on India '°

32. Prior information on elasticities, the &d valorem equivalent of non-tariff
distortions, etc. has been taken from other studies.'! In the present study the
results are based on infinite elasticity of supply. Sensitivity tests showed that
less elastic supplies would reduce export volume but increase prices to the extent
thet revenue was substantially maintained.

The rotation

35. The basic model can be described in a series of equatious and identities from
which the formulation for the simulations is derived. First the notation is given:

M - imports Mn - imports from non-preference-receiving countries
Y - exvorts V - output in the importing country

P - price t - tariff rate or non-tariff distortion

Y - rational income (in ad valorem terms)

Em - elasticity of import demand with respect to domestic price

£ - trade creation

Th - trade diversion

i - subscript denoting commodity

j - subscript denoting domestic/importing country data

¥ - subscript denoting foreign/exporting country data
(In certain expressinn the subscript K is used to dencte data for an
alternative foreign/exporting country)

d - prefix denoting change

> Fartial equilibrium modejs are vulnerable to the criticism that they co nat

tarze aceount aof the econcmy-wide effects of changes. icwever, enrrently opera-
tionel general equilibrium models de not provide the kind of actsil poscible
in partial equilibrium models. General equilibrium models are alsoc vulnrerahble
to critizisms regarding the extensive underlying assumptions.

Cline, W.K., Trade Negoriations in the Tokyc kound - A Quancitet ive Assessmait
(The breokings Institution, Washington, I..C., 1978;. Sapir, A. and kaldwir,
K.E., "India and the Tokye Kound™, World Deveicpment, Vol. 11, Na. 7, 1983,

' oSee, especially, Stern, E.M. et &l., Price Elasticities in Intcinat:onal

Trajde, (london: Maciillan, for the Trade Polrcy Researct Centre 1375
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The basic model

34. The importing country j's import demand function for commodity i produced in
country k may be expressed in quantity terms as:

,» P

(1) Mijkz F(Yj, P iK)

ij

35. The producetr/exporting country k's export supply “unction for commodity i may
be expressed in quantity terms as:

(2) Xik™ FPyyy)

36. Expressions (1) and (2) are related by the following identity:

(3) Mine Yk

37. Assuming that in a free trade situation the domestic price of the commodity i
in the importing market j will be equal to exporting country k's export price plus
transport and insurance charges, it follows that this price w.11 rise by an amount
equivalent to the ad valorem incidence of any tariff or non-tariff distortion
applied to the good. Thus:

() Py Py (1485 1)

38. It is also clear that the export revenues earned by k are:

(5) R., .= X

ikj -P

ikj'’ ikj

Trade creation

19. The trade creation effect is the increased demand in country j for commodity i
from exporting country k resulting from the price decrease associated with the
assum:d full transmission of price changes when tariff or non-tariff distortions
are reduced or eliminated.

40. Given the basic model consisting of expressions (1) to (5), it is possible to
write the basic formula for trade creation. First, from expression (4) it is pos-
sible to derive the tota) differential cf domestic price with respect to tariffs
and foreig. price:

(6) dp, ., =P

i jk + (1+¢

ik %14k 15k 9Pk

41. Now, the standard expression for the elasticity of import demand with respect
to the domestic price can be re-arranged as follows:




(7) M /M 5T

Em. (dPljk/Pljk)

42. Substituting from expression (4) and (6) into expression (7) gives:
(8) dHijk/Hijkz Em.(dt ,/(l+t k)+dP k/P L)

43. The standard expression for the elasticity of export supply with respect to
the world price can be re-arranged as follows:

9 /P = (dh .kj)/Ex
44%. From expression (3) it follows that

(10) dM,

iik/Migc 94X

ikj/¥ikj

45. Substituting expression (10) into (9) and the result into (8) produces the
expression that can be employed to compute the trade creation effect. From
expression (3) this is equivalent to exporting country k's grcwth of exports of
commodity i to country j. The expression for trade creafion can be written:

(11) Tcijk= M. ik .Em. (dtljk/(1+t )/ (1-(Em/Ex))

ijk’

46. It may be noted that if the elasticity of export supply with respect ro the
world price is infinite then the denomimator on the right hand side of expression
(11) becomes unity and can be ignored.

Trade diversion

47. Following standard practice, the term rrade diversion is used to account for
the tencdency of importers to substitute goods froi. one source to another in
response to a change in the import price of supplies from cne source but not from
the alternative source. Thus, if prices fall in one overseas country there will be
& tendency to purchase more goods from that country and less {rom countries whose
exports are unchanged in price. Trade diversion can also occur not becau-e of the
change in the export price as such but because of introduction or elimination of
preferential treatment for goods from one (or more sources) while treatment for
goods from other sources remains unchanged. Again there could be simply a relative
change in the treatment of the goods from different sources in the importing coun-
try by differential alterations in the treatment of different foreign suppliers.

48. If the elasticity of substitution between alternative suppliers is not known
then it is still possible to com Pute the trade diversion effect using a formulation
developed by Baldwin and Murray’®’ However, for this approach it is necessary to be
able to calculate the level of import penetration by non-preference-receiving ccun-
tries, i.e. the level of imports from non-preference-receiving countries in appar-

'? Baldwin, R.E. and Murray, T. "MFN tariff reductions and developing country
trade benefits under the GSP", The Economic Journal", 87, Msrch 1977.
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ent domestic consumption (defined as domestic output of commodity i plus imports of
commodity i less exports of commodity i).'? The formulat ion for trade diversion can
then be written:

(133 Tnijk= TCijk.(Mnij/Vij)

49. T4is formulation assumes "the substitut:bility between a developing country
product and a similar product produced in non-beneficiary |i.e. non-preference-re-
ceiving| countries should be similar to the substitutability between a developin

country product and a similar product produced in the donor | importing| country

(1d.).

The totai trade ecffect

50. The total trade effect is obtained simply by summing together the trade creat-
son and trade diversion effects. Results can be summed for the impurter across
Froduct groups and,or across sources of supply. Results can be summed across groups
of importers for single products or groups of products as well as for single sourc-
es of supply or for groups of suppliers. Results can also be summed for suppliers
acrcss product groups. Finally. results can be summed for groups of suppliers
either for individual products cr across product groups.

7 In the present Study market Lenetration ratios were takon from tue World Bank
Markvet Fenetration Frojeci, whose results were kindly made aveilabie to
UNCTAD.




SITC (Rev)

512

539.75

Synthetic rubbers

231.2
599.76

Synthetic fibres

266.2 (excl. 266.23)

266.5 (excl. 266.%3)

Annex - Table A - ! i

PRODUCT COVERAGE i

CCCN

1510, 1511
2208

2901-2940
2943, 2945

3814

4002

3815

5€01A

56024

Plastics and synthetic resins

581 (excl. 581.3,
581.91 and 581.92)

Carbon black

Surfactants

554.2

3901, 3902
3906

2803

3402

Product coverage

Organic chemicals, e.g. ethylene,
benzene, styrene, methane, et.al.

Anti-knock preparations

Syuthetic rubber and rubber substitutes

Prepared rubber accelerators

Discontinuous synthetic fibres, not
cardad or combed; continuous filament
tow for the manufacture of
discontinuous synthetic fibres

Discontinuous regenerated fibres, not
carded or combed; continuous filamenrt
tow for the manufacture os
discontinuous regenerated fibres

Products of condensaticn, polyconden-
sation and polyaddition; products of
polymerization and co-polymerization;
other artificial plastic materials
{e.g. polyethvlene, polyvinylchloride,
(PVC) etc.)

Carbon black, etec.

Surface-acting agents and washing
preparations




fable A-2

Weightod average post-Tokyo Round tarif{f rates .
facing imperts of petrochrmicals from
developing counrtries (1), developed markect-economy countries (2)
and the socialist countries of Eastern Europe and Asia (3)

Australia Austria Canada EEC Finland

Product group

() (2) (3) ] () (2) 3y § (1) (2) (3) f(v) (2) (3) ) (V) (2) ¢3)

Organic

petrochemicals 0.6 1.4 1.1 1.7 2.3 9. 5.3 ¢%.4 2.9 4.8 5.6 ] 0.0 V.0 1.9
Synthetic rubbers) 0.0 2.2 0.0 0.0 G.u 0.0 0. .95 0.0 .0 L. 0.2 0.0 0.0, 0.0
Synthetic fibires 6.0 1.6 7.9 a0 1,9 0.1 0.0 8.4 8.5 0.0 h.s 6.2 0.9 o4 310
Plastics and

synthegic resins]?20.9 10,3 6.3 5.1 7.% T1.3 {(10.0 7.5 6.2 n.6 6.5 8.9 0.6 2.0 0.9
Carbon black u.o 1.h 0.0 u.9 a.v 0.0 3.0 0.0 0.0 0.6 0.0 9.0 0.0 0.0. 0.0
Surfactanrts 0.0 9.1 0.0 9.3 8.1 8.2 11,6 12.9 0.0 0.0 3.8 6.7 0.0 8.6 3.1

101AL 3.9 4.6 1.2 2.9 5.4 1.9 9.0 6.1 5.5 0.8 5.1 5.3 0.t 1.8 1.3
Japan “OTway Sweden Switzerland Uniterd States

o

Product group

(1) (2) (3) f () (2) (3) ] (V) (2) {3) | (1) (2) (3) ] () (2} (3)

Organic

petrochemicals 1.5 6.4 4.5 I ¢c.0 4.8 4.2 | 0.0 3.6 4.2 0.2 0.4 0.5] 1.8 6.6 7.8
Synthetic rubbers] 0.0 0.4 0.0 0.0 2.9 0.3 0.0 .0 0.0 10.0 2.1 0.1 0.0 0.5. 0.0
Synthetic fibres {10.0 10.0 0.0 0.0 2.4 3.2 0.0 1.9 3.2 it 2.9 3.5 5.3 5.7 4.9
Piastics and

synthetic resins] 0.0 6.2 1.4 0.0 14,7 10.6 0.0 9.% 9.9 0.9 1.2 0.4 0.0 5.6 0.1
Carbon black 0.0 5.8 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0. 0.0
Surfactants 0.0 6.9 0.0 | 0.0 21.4 20,0 7.0 6.1 5.5 1.0 2.3 2.3 1.6 5.0 4.5

101AL 16.6 6.2 4.2 0.0 11,9 3.5 0.0 6.9 4.5 9.2 0.8 0.5 1.8 6.0 6.0

Source: GAIT trade and tariff tapes.




tstimates of

lable A-3 (&)

the frequency (1) and trade ceverage (V)

indices tor

non-tarifF measures appliecd by selecLed devetoped market-economy

countries to

inpores ol

ORGANTC

PEIROCHEMICALS

THPORT ING

MPORTS

fFROM:

Devetoped market-

—

MARKE § economy countries Developing countries Socialist countries

(r) (v) () (v) (H) (V)
Austria 0.7 0.04 0.0 0.0 u.0 0.0
Belgium-1 usemt:ourg 1.6 20.0 1.9 0.02 5.9 2.3
Denmar k 0.5 0.04 9.4 7.8 4.9 1.0
Franee 5 1.9 9.2 1.6 8.8 9.3
fued,Rep ot Germany 1.4 5.3 1.9 5.8 3.1 .2
ltaly 3.0 10.2 2.1 V.3 2h. 1 19.0
Japan 8.6 21.5 16.0 32.17 L0l n.3
Netheriands 1.6 7.3 0.8 .67 3.2 1.3
NOrway 0.0 0.0 0.0 0,0 0.0 0.0
Swoden n.n 0.0 0.0 0.0 n.u v.8
Switser bandg 78.9 U 8.6 $3.2 37.9 ho6.17
United kingdom 1.2 2.6 0.8 0.3 1.8 3.a
United States 0.6 h.u 0.3 1.1 3.0 0,02
TOIAL 3.7 12.1 5.8 h 9.4 1.0

L. - -

Source @ See table

T1.

Table A-3 (b)

fstimates of the frequency (F) and tradc coverage (V)
non-tariff measures applied by selected developed market-economy

countries to imports ot

SYNIHETIC

FIRRES

indices for

THPORTENG

FMPCRTS

fFROM

Developed market-

MARKE T cconomy countries Developing countries Socialist countries

(1) (V) (F) (v) (r) (v)

Austria 0.0 0.0 0.9 0.0 ) 0.0
Beigium-1{uxemhonr g 9.1 12.1 0.0 0.0 100.0
Denmark 0.0 0.0 0.0 0.0 ) 0.0
trance 7.4 .2 0.0 0.0 5.0 0.0
fed,Rep, ot Germany 5.2 0.6 0.0 0.0 0.1) 0.0
italy 7.1 8.1 0.0 0.0 9,17 32.8
Japan 0.0 0.0 0.0 0,0 (.0 0.0
Netherlands 3.8 0.08 0.0 0.0 17.8 39.6
NOITway 0.0 0.0 0.0 0.0 0.0 0.0
Sweden 0.0 0.0 0.0 0.0 0.0 0.0
Switzerlang 0.0 0.0 0.0 0.0 n.n 0.0
United Kingdom 5.3 6.6 0.0 .0 "o 0.0
United States 2.9 2.9 0.0 0.0 (0 0.0
10TAL 3.3 2.9 0.0 0.0 30.0 19.0

Source : See table 7,
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0.2 094 0.0 4.0 13.0 12.6
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0.3 0.1 0.0 U.0 6.4 u3. 4
59.2 n2.8 CY. | /1.0 6o 6.1
1.y 6.0 0.0 1.0 0.0 .0
0.7 1.9 0.0 0.0 15.2 3z}
3.0 0.0 u.u 0.6 0.0 0.0
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For the guidance of our publications programme in order to assist in our
publication activities, we would appreciace your completing the questionnaire
below and returning it to UNIDO, Division for Industrial Studies, D-2119,

P.0. Box 300, A-1400 Vierna, Austria

QUESTIONNAILRE

Tariff and non—-tariff measures in the world trade of petrochemical products

(please check appropriate box)

ves no
(i) wWere the data contained in the study useful? L:7 1:7
(2) was cthe analysis sound? 17 17
(3) Wwas the information provided new? 1:7 [:7
(4) Did you agree with the conclusion? 1:7 1:7
(5) Did you find the recommendations sound? 17 17
(6) uere the format and stvle easy to read? 7 -
(7) Do you wish to be put on our documents _ _

mai’.ng list? 1/ 1]

1f yes, please specify
subjects of interest

(8) Do you wish to receive the latest list 1/ 1
of documents prepared by the Division
for Industrial Studies?

(9) Anv other comments?

Name:

(in cmit‘l.) @ C OO P OO ECPO VOO CO OO ROONE SN RS

Institution:

(please give full address) seesressesvesoscoosrseser e o se

DB!G: IFF RN ENEE NN RN N NN NN NN R NN






