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ABSTRACT -~

This paper focuses particularly on the trade effects of environmental
controls as applied to production with emphasis on production and processing
of raw materials, .

Theoretical models suggest that in %eneral, the diversidn of resources
from material goods to envirommental goods in developed- countries will have
adverse effects on trade between developlng anid developed countries.. Empirical
analysis from three developed countries, however, 1nd1cates that expenditure
on environmental protection probably has little impact on such trade but could
be beneficial ingofar as such expendlture can be stimulatory in its effect on
developed economies,

The imposition of product standards’' by developed countries has adverse
effects particularly on developing countries highly dependent on agricultural/
foodstuffs exports.and on manufactured imports. These countries tend to face
difficulties in meeting developed country product standards for their _exports,
and to suffer from inappropriate product standards imposed on thelr,lmports.

. Pollution controls result in changes in re1at1ve prices; an examination
of the effects on 11 ESCAP countries of the Unlted States and Japanese estimates
of price effects of pollution indicates that the large majority suffer a-deteriora-
tion in terms of trade, with only Singapore showing a clear improvemenc. Pollu-
tion control costs are relatively high for raw matérials processing activities,
but there is no strong evidence to indicate that this factor on its own contributes
in more than a limited mamm:r tc the relocation of processing activities in
. developing countrlés of the region. Therefore any welfare gain ‘from this factor
.compensates 11tt1e for the weliare losses from terms of trade deterioration.

/. .
In sum, the,general influence of environmental controls -on patterns of
trade and investment is weak beside the major shifts in .comparative advantage
occurrlng in the region which are the result of other factors.

\ !




I. INTRODUCTION

In recent years interest in environmental‘iSSues‘has extended to
consideratlon of the effects of envrronmentsl controls on international trade
and payments.ll S1nce the bulk~of developed cuuntry trade is with other’

. developed countries, whose environmental problems are likely to be broadly
similar, 31mu1taneous 1mplementat10n of envlronmental protectlon policy by

.developed countrles might ‘not be expected to have substantial over-all effects
on the trade and payments of those countries 1nd1vidually£ © Of rather greater
1nterest is the p0531b111ty that the adoptlon of relatively stringent- environ-

- mental controls in the developed world may influence the pattern and /or volume-

of trade betweenzdeveloped and developing countries; to an extént.which has

- significant effects on the pace and nature of economic development‘in the

-

" latter group-of countries. ' -

* ~

) This study examines the ‘analytical issues involved in assess1ng the
impact of" developed country environmental policy on developlng country trade,
reviews some of the general empirical evidence which has been asgembled, and
attempts to assess the likely nature. and magnltude of some effects on the trade
of develop1ng.countr1es in the ESCAP'reglon. The remaining part of this_section

presents a brief introduction to thé main issues in the debate.

.As implied above, the basis of much of the discussion is -the proposition
that the level of environmental controls in the developing world is, and will
continue for some time to be, 51gn1f1cantly less stringent in general than that
Aadopted by developed countries. Relatlvely hlgh pollution controls costs for
production processes in developed countries mlght’be.expected to increase the
competitiveness of developing COuntryiproduction in. international markets for

3/

sbme commodltles. Less dlrectly, dlfrerentxal pollution control costs 1n

productlon may lead to substitution by producers between rav materlals or to
substitution by consumers between final products, and these substitution effects
~ may either increase or decrease demand for developlng country exports of raw

et

materials.
‘ /Trade

~

- l/ See, for example, Ingo Walter (ed), Studies in Internationmal
Environmental Economics (New York, Wiley, 1976) and "Industrial pollution
control and 1nternat10nal trade", GATT Studles in International Trade
(Geneva, 1971). . s

2/ This view.seems to be borne out broadly by estimates of the impact
of 1ntroduc1ng environmental controls in five developed countries - R.C. d'Arge
and A.V. Kneese, "Environmental guality and international trade', Internatlonal
‘Labour Orgenisation,. 1972, —

3/ Throughout this paper, the term 'pollution” is used to mean environ-
mental damage of any description, aesthetic or physical.
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" Trade between developed'and depeloping countries may also be affected
by tontrols on pgllu;ion generated in consumptiop of particular commodities.
Since product standards apply equally to products from any scurce, whether the
competitive«position of developing country suppliers is improved or worsened -
depends on whether the/;dditional costs of meeting such sta1dards are lower or
higher in developing countrles than in developed countrles. leferences between

commodities in the costs of achieving product ‘'standards may result in some stib-

stitution in consumption and, again, this may affect demand. for developing coun-

-~

1

try exports either fayourably or unfavourebly,

The actual nature of the effects of developed coentry pollution control
' costs onirelatiVe'prices and petterns of comparative édvantage.depends,_among'
other things, on the manner in whieh environmental policy is implemented in
developed countries. 1In principle, levels of enyirénmental-EOntrol‘should be
relafed to the social costs of environmental damage, and thé cost of implemen-
ting those controls should fall directly on the pollutiné activities., It is
possible, however, that_adverse effects on the competitive position of indivi-
dual indﬁstries, or on such thipgs aS'regional gnemployment, may deliberately
be ayoided by taking account of what industry can “afford to pay" in setting
pollution controls,isr by meeting polldtion\control expenditures from general
government revenueés. .Other possibilities are that trade barriers may be increased
to protect domestic iﬁdustries,from a' loss of -competitiveness due to high environ-
mental control costs or, indeed, that product s:andards ostensibly imposed for
environmental reasons may, in fact, be designed to favour domestic producers.

Such policy approaches will, of eourse,"disxort the effects of developed country
environmental policy on tgade and invesfment, as well as reducing the welfare.

gains to developed countries themselves,

Similarly, the impact on developing countries ﬁill depend on the sorts
of environmental policies which they elect to'pursue. The broad generalizafion‘_
that environmental controls in developing ceuntries will be less stringent ‘than
those of developed'countries is based on one or both of the following arguments.
First, where developing countries have a smaller concentration of polluting
act1v1t1es, the capac1ty of the env1ronment to absorb pollutantg without damage
may be greater than in developed countrles. * Secondly, a -given ‘amount of phy81cal‘
damage to the env1ronment may be perceived as imposing smaller costs in. low
income countries where, in comparison tc the availability of material gost,
environmental amenity is relatively abundant and, therefore, has a relatively

low value placed upon it.:

- /Clearly
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Clearly, the extent to which 1'11ese arguments apply to individual -
developing countries varies con31derab1y, ‘being influenced by such factors as
geographic and climatic conditions, population density, degree of 1ndustr1a11za~
tions level of per capita income etc., Thus, general propositions about the
effects of developed‘country environmental policy on developing cduncry trade
must be treated with caution when applied to -individual develooing countries.
Moreover, environmental controls invdeveloping countcies may not reflect the
true costs§ of'environmental'damage in those couétries. On che one hand, relatively
lax controls may reflect a lack of lnforncFion abouzlthe nature of env1ronmenta1
damage, rather than a low valuatlon of tnat damage.~" On the cther 'hand, the
- inkreasing tendency for multllateral and natlonal-suppliers of development
finance to take account of environmental effects in their evaluaLion of progects
may lead to the imposition of environmental standards which are more appropriate
to develooed countries than to the particular circumstances of the developing

~ -

countries concerned.—

!

It has nop been possible; in the‘preparacion‘of-this‘paper, to assess
levels of envirommental controls in individuel~de%eloping countries nor to make.
judgemencs about ‘the importance of the sorts of'distortions descfibed in the
preceding paragfaph. Given this limitation, our generai approach is to assume
that developing countries all reqnire and adopt very low levels of environmen-
tal controls, so"thap the bias .in the analysis is towards exaggerating the
effects of developed country'environmentel policy on patterns of comparative

advantage and trade. -

A Separate strend of ﬂrgument relates not to the sorts of relative price
effects discussed above, but to more general macroeconomic effects of environ-
mental protection policy in developed countries. Here, the conccrn~of develoolng
countries is chaf‘the shift of resources into abatement of env1ronmenta1 damage
E might réduce the level, or rate of growth, of real income in developed coun-
tries, and that such a slowdown in income growth might be transmitted to

developing countries through a dampening .cffect on trade expansion.

The principal focus of attention in this study is on.the trade effects
of environmental controis applying tc production, with particular reference .to
the productioncand‘processing of raw materials, First, however, we present a

' /brief

4/ TFor a discussion of this issue, see B.I. Castleman, "The export of
hazardous factories tc developing nations" (Washington, 1978), (mimeo).

2/ This concern was expressed in a report on development and environment,
United Nations Conference on the Human Environment, Founez, Switzerland, 1971,
but it is arguable that the traditional emphasis in aid programmes on eradication
of disease and high rates of infant mortality has been a long-standing example
of the same phenomenon.
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brief reviey of the analytical and empirical evidence relating to general resource

allocation and macroeconomic effects, and to the effects of the introduction of

.product'standards,'on trade between<developed and developinW'countries.

-

'Il.' GENERAL RESOURCE ALLOCATION AND MACROECONOMIC

oo 4 EFFL‘CTS OF ‘ENVIRONMENTAL ‘POLICY’ S -

- 3
N — - -

Pollution control measures may impact on the real'income levels of
developed countrles, as conventionally measured, in two distinct ways - in tonse-
quence of the need to divert consumption away, from material goods towards non-
marketed environmental goods, and as a result of any increase or decrease in .,

unemployment which derives from the 1mplementat10n of environmental pollcy.

-

The first of these only appears as a, reductlon in real .income because

- of the failure of conventlonal measures to 1nc1ude beneflts of increased env1ron-
t . .

mental amenity. However,\a Shlft of resources 1n developed countries away . from
productlon and consumption of materlal (and generally tradeable) goods towards
environmental. (non-tradeable) goods might be expected to have some effects on

the trade of those countrles with the rest of the world., Of partlcular 1nterest
i

An. ‘the present context are the.possible effects on the terms of trade. of the

6/ - o .
developing countrles. / d ‘ . b

AY

Later parts of the paper are concerned with the 1mpact of direct relative
price changes due to environmental controls. For the present, we abstract from

these and .focus on thé more general 1mpt1cations of the resource reallocation L
from material to envlronmental‘goods in déveloped countries. Thus, it is assumed

that, within developed country markéts, the. immediate impact of environmental

controls is to raise the‘priées of all final- tradeable products by. the same pro-

portiondte amount. ' . '

a

It is evident, given this conditlon, that there will be no change-in the
relative prices at which tradeables are exchanged in the international market
(and therefore, that.there will be no change in the terms of trade of'developlng
countiies) if two furthergconditions hold. These are: (i) ‘that all tradeables
are final goods; and (11) that internatinnal prices of tradeables are determlned

solely- by supply and demand ‘conditions in developed country markets. ThlS last ]

.o , ‘ ) _ /condition

6/ The terms of trade reflects the.purchasing power of a country's exports,
and is measured by an index of export prices relative to import prices. A deteri~- ~
oration in the terms of trade means that a given quantlty of resources employed
in export production yields a smaller volume of imported goods whlch can be consumed,
so that real income is reduced.

“

\
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- these adJustments, on developlng countrles..

condition requires that developing conntries represent only a very small part
of the total world market for all txedeables, S0 tnat variations in their

productlon or consumption cannot have any 519n1f1cant effect on.world prlces.
. . -

' Under this set of assumptions, which we. may call Model I, ‘the initial
inpect of deneloped country engironmental policy will be to raise export and
import prices for devtloplng countrles by the same proport1onate amount. Thior
has the same effect -on resource allocation in developlno countries as a currency
deprec1at10n, and can ‘be analyzed in the same terms. Thus, 1f deve10p1ng coun=
tries were already in a position of fuiill émployment and balance of payments
equilibrium, the stimulus to expand tradeable goods production, botn.in order to

increase exports and to'repldce,imports, would generate exchange rate/inflationary

ladjustments which exactly‘offset the initial rise in tradeebls goods .prices. In

that case, developed country'env1ronmenta1 pollcy would have, no effect,\after
- On the other hend,-lf developing
countries were originally in a position of ‘balance of payments. deficit and under-
employment, the rise in tradeable" goods prices due to developed countrf environ-~ '
mental controls would stlnulate an increase in production of those goods in
developing countries which would move tbem closer ,to full employnent and balance

4

of payments equilibrium. C o

Under the conditions of Model I, then,. the reallocation of resources away

‘from material goods towards environmental goods in developed countries will not

affect the terms of trade of develop1ng countrles, and will benefit those coun-
tries only to the e%tent that their increased competitiveness allows them to .
achieve higher levels of employment or a more favourable balance of payments

position than they were otherwise able to achieve. -
. N | .

' Model I dlffero from Model in that we relax condirion'(ii) (see above)

" and assume that exports to, and 1mports from, developlng countries represent a

. significant part of developed ‘country productlon and consumption of tradeables.

v

/Tnen.

.

7/ That is, 'the pattern and volune of trade between developed and
develop1ng countries would remain unchanged as would the terms of trade, and the'
reduction in developed country consumption of tradeables would be matched by a
reduction in production of tradeables for domestic sale,

8/ The consequences of ad justment in developing countries through exchange
rate apprectation or inflation may not be identical., Although an exchange rate
appreciation will restore the status quo and leave the .economy unaltexed,.erosion
of the impact of increased tradeable geods prices chrough domestic inflation may
not. That is, the 1nf1at10nary process, once started, may be difficult to contain
and may continue to pose a policy problem after the appropriate balance between
traded and non-traded goods-prices is restored. In that sense, it may not be pre-
cisely true that developed country environmental policy has.no effect on developing
countries. _ .

|
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Then, as developed countries reduee tradeable ooods productlon and consumption,
at constant relative prices, they must also reduce the volume of trade with
developing countries. The reduced demand for developing country exports “and
the reddced suppli'of developing country imports will lead to a 5511 in the
price of the former relative to the latter - that is, to a deterioration in
developing country terms of trade. In effect, some part of the cost of environ-’
mental protection in developed countries w111 be passed on to developlng coun-.
tries through a reduced volume of trade and ‘relative price changes which reduce

the real purchasing power of their exports.

2 s

finally; Model III relaxes condition (i} (see above) eod\it is assumed °
instead thet,.dlthough final consumer goods make up the bulk of developing coun-
try iﬁports; the bulk of their exports are raw materiels. Since'the reductioh
in developed country production of final material goods may be expected to redUCe
demand for raw materials in approximately direct proportlon, the prices of raw
materials will fall relative to those of final consumer goods.?/ Consequently,
developing countries specializing in the export of raw materials will suffer a
deterioration in their terms of trade. It shduld bé noted that this result:
will arise even if developing countries represent only a small proportion of

total world production of raw materials ~ that is, independently of whether or
0/ .. B

not condition (11) holds.

The three models developed above suggest that the general reellocation !
of resources away from material goode to eavironmental goods in developéd couri-*
tries will have adverse effects on developing country terms of grade, and on
the volume of trade between developed’and developing countries, except under

the restrictive conditions of Model I~ However, it may be, useful to dlstlngursh

between developlng countries whose production of tradeables is heav11y concen-

trated on raw materials, and whose terma of trade will deteriorate in the face
of a significant switch in developed country production and. consumption away
from material goods,- and those which are prihcipally engaged in producing final

/ consumer

f [

9/ Thls effect may partlally be offset by an expanded use of raw materials
in the productlon of pollution control equipment. It seems unlikely, however,
that this would be very significant on & continuing buSlSo
.10/ .This is not precisely true, however, If developing countries are small
suppliers of raw materials, and if the environmental control costs for raw materials

. production ifi developed countries are proportionately as great as for final con-

sumer goods, developing country suppliers will not suffer any terms of trade
deterioration. Our implicit assumption is that raw materials productlon has pro-
portionately smaller pollution control costs than do final consumer goods, which is
a2 slight anticipation of later discussioni .

N
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cons;mer goods. It may be reasonable to argue that the share of this latter
.group in total world production of consumer goods is, in eneral, still relatlvely
small; so that the condltlons of Model I may apply approx1maLe1y and their terms
of trade may not be 1gn1f1cant affected divectly. Indlrectly, as 1mporters of
raw materials, these countries may benefit from any weakening of raw materlals
prlces relative to consumer goods ptices,

‘ \ - : . . .
Summary of empirical‘evidence S

[
i

While the preceding analysis provides useful background for our later =
discussion, the crucial question in the present context is how large the reduc-
t10n in production and consumption of materlal goods in developed countries is

likely to be. No def1n1t1ve answer to ths question can be given, but some

.indications can be drawn fromlvarloua studies. . .o,

:

Flgures publlshed by the OECD (see table 1) suggest that expendltures

on polluflon control were less than 1 per cent of GNP for five developed coun-

ftrles in the period 1971-1975 and were expected to be around 1,5 per cent of

GNP in the’ three countries for which data were available for the perlod 1976~

11 ' :
1980, — / The notable exception to‘thls-pettern was Japan, where pollution .

. control expenditures were estimated as representing around A per cent of GNP in
" the period 1971-1975.

It is probable, however, that these figures underestimate the importance
of environmental control expendltures in the periods covered, since the data

employed were not fully cohprehensive. In the future, more ambitious env1ron-

- mental targets are likely to be'set, but 1t is not clear that these will neces-

sarily raise the proportfon of GNP devoted to env1ronmenta1 control ‘expenditures.
In some measure, the levels of pollutlon control expendltures exper1encad in the
1970s represent an clement .of "catching up', which has involved a concentrafion
of sdbstantial new investments. Also, technological progress in pollutioh control

may be expected'toc exert some downward pressure on future .costs.
. . M

On balance it appears that, with the possible exception of Japan, the

extent of the dlver31on of resources to prov1s1on of environmental amenity is not

very substantial, and that it is unlikely hat the general effect of this on

trade between developed and developing countries would be significant.

/The

v

11/ Various other forms of presenting the data, for example, as annualized
costs, given broadly the same results and are therefore, not presented here. See,

‘however, M. Pbtier, "Economic impact of pcllution contrcl®, Proceedings of

Environmental Economics Conference (Canberra, Department of Science and the
Environment, forthcoming).

~
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The dlscqulon, so far, has implicitly assumed that the diversion
of resources in developed countries .occurs under macroeconomlc equllxbrlum \
, conditions. In practice, however, the possibility exists that environmental
‘control measures may lead to.a faster or slower rate of growth of GNP, or
to higher or lower leQele‘Qf u?employment, than Woule.otherwisevhave been
" achieved, Econometric models of the Jepanese,.United States, and Netherlands
- economies have been used to cofnpare ﬁrbjectiens with and without the
inclusion of pollutlon control expendltures.lz/‘ In the case of. the
‘Japanese study, dealing with the perlou 1971 ~1977, pollution contfol
expendltures are not themselves defined as contributlng to real GNP,
However, the mu1t1p11er effects ef those expend1tures on aggregate demand
lead to an increase in the rate of growth of real GNP in-thé initial three -
years.13/ Subsequently, GNP grthh is slower than would otherwise have
been the case but, at the end of the perlod, real GNP remains slightly
hlgher than the level which would have been reached w1thout environmental
control measures, = The effects on the lével of employment are virtually =~
identical, It appears, then,'that.the relatively large diversion of
resources_to envifonmental control in Japan (see taBle i) is more than

compensated’ for by tHe stimulating effect on economic activ1ty generally,

‘

The results obtained from the United States model- accord closely
" with those of the Japanese model. Again, environmental control expenditures
" have a mildly expansibnarx‘effect on real GNP and employment in the early
years. Unlike the Japanese case, however,tboth Qafiebles subsequently drop
below the leyels brédicted in the absence of envitonmental controls so.that;
in 1979, reei GNf-is almost 2 per cent below the.baseline_prediction (but
20 per ceﬁt above the 1974 level) and tﬁe-unembleyment,tate is 4.8 ﬁer’cent
as compared to 4.4 per'centienlthe baseline prediction. By 1982 these
‘divergences have harrewed, with real GNP only 0.16 per cent lower and

i

unemployment only one point\higher than the baseline projeetioﬁs;

4 /In |
lg/ S. Shishido, Macroeconomic Igpficatiohs of Environmental Policies:

the Japanese Experience (OECD, 1974); Chase Econometric A33001ates, Inc.;

The Macroeconomic Impacts df Federal Pollution Control Prograrmes, Bala Cynwyd,

Pennsylvania, Dec, 1974; H. den Hartog, The Economic Impact of Pollution

'Abatement, Central Planning Bureau, occasional papers. (The Hague, 1975).

13/ The Japanese model considers two levels of environmental pollcy.
* The "'softer" policy accords closely,. in terms of .share of GNP allocated to
pollution controls, with actual Japanese experience over the period,
Interestingly, the results of the two policies are v1rtua11y identical over -
.the full period, but the '"harsher™ policy has a greater initial stimulatory
‘effect on output and employment,
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In contrast to these results, the Netherlands model estimates that
. )

i comprehensive environmental programme over the'period 1973-1985 would

result in‘an absolute fall in production,lnot inciuding pollution control

activities themselves, of 5.1 per cent and a reduction'in employment of
M - v . . N ' '. ' ‘ c "
1.2 per cent, *

Conclusions
. % . ¥ .

. Interpretatlon of these various.results is made difficult by a
number of factors. So far as impacts on employment,are\conCerned, the
models are only capable of indicating problems which'mav be found ﬁy :
governments iniattempting toﬁualntain acceptable.levels of employment,

A notable charabteristic of the Nethetlands model is that both the.inflation-,

‘ ary impact and the balance of payments effects'of pollution control expendx-

tures are negllgible, ‘80 that the environmental programme does not- carry, any
bullt-ln constralnt on the putsult of macroeconomic p011c1€s 6e31gned to
mxnimlze the adverse effects on 1ncome and employment. -Also, the comprehen-

sive nature of the env1ronmenta1 programme assumed in the Netherlands model

may substantxally overstate the extent of the diversion of’ resources to

environrental controls over the period studied. - .

While the results from the Netherlands/model must cast some doubt
on the generality of the Japanese "and United States results, it seems unrikely
that developed country environmental’ policies will have effects on real
income and employment levels of a size which might _be expected to impact .
signifiCantly on_ trade between developed and developing countries' If:
anvthing, _the exoansionary effect'in recent years suggested by the Japanese
and United States studles mi.ght, by eas1ng the effects of the general ‘
recession on unemployment 1evels, have allowed a stronger re91stance to

protectlontst pressures in developed countrles than would otherwise havel

14/ o

"been p0391ble. = S . . o T .

III. THE EFFECTS OF DEVELOPED COUNTRY 'PRODUCT STANDARDS

.The 1mpos1tlon of regulatlons relating to products to be consumed

.or used has a long history, Aside from regulations’ ostens1b1y aimed at

protecting consumers against misrepresentation, controls have been exercised

'to reduce the 1nc1dence of human, animal or plant diseasess In these latter

" cases,’ regulations have often been directed - -specifically at products supplied

from overseas, w1th the 1ntention of preventing the 1ntroduct10n of d1seases

.

Jor

14/ 1t may be that impacts-on employment are more important from
the viewpoint of developing countries than effects on the rate of income

. growth, '‘since movement away from a liberal trading environment in response

to generally high unemployment may have relatlvely severe effects on the
deve10p1ng world. .

a




" subsidy to imports.
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or pests not {or no longer) endemic to the importing country.l‘/ Beyond

these motre obvious health, hygiene and agricultural protection measures,

¢

controls reflectlng concerns for the phvsical safety of consumers as we11

as broader env1ronmenta1 considerations have also been exercised for a

16/

long tlme" dowever, as information relatlng to potent1a1 hazards to .

health and well- belng has expanded, the range and complexity of product

standards has 1ncreased substantlallv.

Even though countries imposing product standards may adhere to the
principle that ‘there should be no dlscrwmlnatlon against foreign suppliers,
there ig a nuwber of ways in which such '‘standards are likely to revtrlct
trade, It will generally be more costly for foreign producers to obtaln
information about standards applylng, and the fact that their products or
production processes cannot ‘generally be inspected in advance of shlpment-
increases uncertainties asseciated with trade.ll/ Also, it may often be
the case that the costs of inspection are greater for foreign supplied
goods than‘for domestic products, both in terms of theloffieial resources
which need to be émployed and in terms of delays suffered in the distribution

18/ ' ' \

of products .~ ™

Information costs may be a substantial barrier to trade -for an

exporter whose market is divided between a number of countries, each of

which adopts different product standards - especially.if those‘standards
may be subject to'relatively frequent change. Equally, such cireuﬁstanges
may create significant problems for the achievement of sufficiently large
production runs to allow économies of scale to be ‘reaped.
e h ,/me 0

15/ Good:examples are foot and mouth disease and typhoid; both of -
which have stimulated severe controls on many types of agricultural/foodstuff
imports into developed countries free of those diseases.

\

16/ Although air pollution from motor vehicles is a relatively
recent concern, it should be mnoted that regulations relating to'noise
pollution (compulsory fitting of silencers) have existed virtually since
motor vehicles were first introduced.,

N -~
17/ Alternatively, where inspection during manufacture is specified
in the reguldtions no. provision may be made for inspection of overseas
facilities, sotthat imports are effectively excluded. One United States
example is quoted by C. Pearson, Implications for the Trade and Investment

. of Developing Countries of Un1ted States Environmental Controls (New York,

UNCTAD, 1976), p. 28.

18/ It should be noted, however; that if higher costs of inspecting
foreign supplied goods are met from general revenue this will not only
soften the impact of product standards on trade but will be an 1mp11c1t
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The general teﬁdency for product standards to increase resistances
to trade oan be reduced by mo:evdetailed advance notification of standards,
and.by greater harmonization of thoee standards between the countries which
apply them. However, just as the GATT rounds of mnitilateral tariff ~
negotiations have.omde greatest progress.inldealing with products of.
mutual.interest to the major developed countries, it may be that harﬁoniza-

tion of standards will advance most rapidly in areas where developed

countries stand to gain significant reciprocal freedom of access.

\

Developed country product standards affecf both the exports and

»

the 1ﬁpofts,of’developing countries, On the export side the most-éignifioant
impact is on agriculturel products, both because agriculture provides a.

* large proportion of developing country exports to the deve10ped world and

because product standards in thls area are relatively difficult to achieve.
in developing ‘countries. Regulations relating to health and hygiene are

clearly moie.difficult to meet in countries where the general standards of

" health and hygiene are low. Similarly, it may be’ more difficult to meet

standards relating to pestlcide residuals or oontam1nation by pests in

_ countries where the prevalence of. such pests is very great. Althéugh many
of the regulatlons impinging on trade in agricultural products and foodstuffs

* have been in force  for a considerable time, thelr 1ncreasing complexity may

have serious impacts on agricultural producers not easily ‘able to meet :

1

additxonal requirements.

Another area where product standards may impinge on the exports-of
developing countries is in the product1on of basic chemicals and plastlcs.;gl
Here, the concerns of developed countries are with the 1evelsoof toxic
residuals which’'may be given off during the use of sucﬁ products, In this
case, however, it is not clear that.the cost of meeting standards will be
higher in developing countries than in develooed.countries,fso that the.
main effects may be due to costs associated with information and uncertainty,
as disousseq above, and to a tehdenc& for users of materials whose'quality‘

control costs are high to substitute away from use of those materials.

/Product

‘

197/ V. Ranganathan,'Environmental Policies and their Implications
for Trade and Development: A Case Study of India (Geneva, UNCTAD, 1977).
This study provides examples of problems encountered by Indian exporters
in meeting product standards, and lists those Indian exports.likely to be
adversely affected - all of these are agricultural/foodstuff and chemical
products, [

0

N
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‘ Product standards- epplyiug'to manufactured goods relate to such‘
env1ronmental concermns. as- air pollution, noise levels, and radiation emlssion
levels, as well as to phy51cal safety factors. Again,'it is not obvious
that developlng country producers will face higher costs of meeting stanﬂards
than do developed country producers:\~Moreover, the mutual interests of
deveIOped countries are llkely ta lead to a greater conFormlty of standards

|
relating to manufactures, so that- inf ornatlon costs may be.much lower for

-

developing country exporters of such goods, - ' )
A K i

-Howeyer,ldevelopiné countries are predominauily importers, rather

than exporters, of,manufaétures. Coﬁsequently,'the main effeet’of developed
- country product standards will be to.influeﬁce_the‘nature of the goode

evailable for purchase by deveIOping.eouutriee. Giyen the large econOﬁies.
of scale in manufactuting,‘developed country producere ére uhliﬁely tor |
emplo§ differeot product staddards for sdales to developing countrles, so
that the standards judged desirable in the developed world are, likely to be -
imposed on developing countries whetlte\r or not they aocord w1th the needs
of those ¢countries. To the extent that developing countries have to import
manufactures which are of higher environmental "quélity" (eod‘ate, conse-

quently, more expensive) than their own requirements would dictate, they

will suffer adverse effects from developed country controls.

Finally, the poselbility exists that product standards related to
environmental cons@deratione may. be used deliberately aevoeviceé for the o
protectioh of domestic industry‘in deﬁeloped countries. This may arise
through the sett1ng of standards whlch are unnecessarlly d1ff1cult for
foreign suppliers to meet,‘or throuph the establlvhment of admlnlstrat1ve
procedures which substantlally favour local Droducers. While it is not
'possible to be certaln about .such matters, one- Unlted States study suggestso(
that recent\Unlted States product standards do not seeém to have been used '

20/

as covert restrictions on international trade .~ -

. /Evaluetion

_ . . - o

20/ Pearson, op. cit.,.p. 28. Pearson notes, however, that more
longrstanding United States health and safety stamdards are perhaps.used’
to restrict trade. ‘This 1s,<a1most certalnly, true of nany other

_developed countries, -

'S
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Evaluatlon of the effects of developed country product standards

on the trade of developlng countries would require a detailed cowmodity-

by~-commodity, country-by-country approach. However, it seems clear that

the effects are likely to be’ adverse for all developxng countries, - The

only cases where the effects w111 be favourablc are where the coets of

achieving product standards are lower in developxng countries than in .

developed countrles or where products exported by developing countries,

and not themselves subject to env1ronmental,standards, are close substitutes

for developed country products subject to standards. Nedther of these

cases seems .likely to be quantitatively 1mportant.

The developlng countries 11ke1y to be most seriously affected by

product standards are those which are heavily dependent on exports of

2

. agricultural products, particularly foodstuffs, and which rely on 1mports

from developed countries for supplies of industplal machinery and manufac~-.

. tureg. . These countries are likely to face the greatest difficulty in

meeting standards relating to their exports, and to suffer most from

"impogsed" standards in excess of their own requirements on imported goods.
! ' o

/1IV.




- 14 =

!

IV. PRODUCTION POiLUTION CONTROLS AND EFFECTS ON COMPARATIVE
ADVANTAGE AND THE TERMS OF TRAGE OF ESCAP DEVELOPING COUNTRIES

» As indicated in part II1, the generai reallocation of developed
country resources away frow naterlal 5oods towards cnv1ronmenta1 goods
is unlikely to have signlflcant effects on trade with developing countries,
However, these general cffects were examined in the context of a model
in which relatiﬁeiprices<of tradeable goods were not directly affected
by environmental policy, and Where‘indipect effects would arise only in
response to changes in fhe‘over-all volume of trade‘betweenfdeveloped
'and developing couneries In this part we turn attentlon to the more
important, d1rect relative price effects of pollutlon control costs which.

differ between act1v1t;es.<

The first section provides an analytieal ereatment, and the
second a brief outline of environmental eontro} strategies in three
developed countries of importance to ESCAP developing countries, ﬁith
this background, we then present data on pollution control costs by .
1ndustry and assess the broad mellcatLons for poss1b1e shifts in
international competltlveness and relocatlon of 1ndustry. The last
section attempts to provide estimates of the effects of developed
country pollut1on control costs on the terms of trade of eleven ESCAP

A

countries, -

Anal&tical framework 4

For 81mp11city, at thlS stage let us suppose that the pattern of

‘pollution control costs is the same for all developed countries, and that

-

no such costs are incurred in developing countrles. e assume, also, that
the costs of controlling pollotion‘are borne wholly by. the activities
"generating that pollytion, so that those costs are reflected in prices
21/

charged to purchasers of the output,~—~  Lastly, we again assume to begin

with that all tradeable goods are final products. .

The initial effect of introducing production pollution controls
in developed coudtries.is to reduce Ehe competitiveness of their ptoduc-
tion in all activities subject to contrcls,, However, competisiveness
will be redoeed more strongly in production of those commodities 'whose -

l

.. ‘ . . /pol{ution

N 21/ This is the "polluter pays principle” as understood by policy-
makers, even though, in fact, the polluter only pays for the amount of
pollution abated and not for amount still generated - sce section on
"Pollution control policies ...'", below, :

-
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pollution coqtrof costs arve relativecily high and the pattern of develpped
country cémparaéive cost advantage will shift away from these goods ’
towards goods whose ’ pollutlon control costs are rClaL&VCl] iow, Thus,
unless the balancc, of payments positions of developed countries are to
deteriorate permanently relat*ve to tnose of develonfng countrles, or
unless the adverse balance of payments movements in devclopcd c0untr1es
are offset by restrict1ons on trade or capital flows, deve loped countrles

-must expand their exports of commodi tles whose pollutlon control costs
are relatively low in order to finance greator 1mports of commodities

whose pollution control .costs are relatively high,

The importance of "this is that, in the long fun, w¢ should expect
both a relocation of relétively polluting industries from developedito
developing countrles and a relocation of relatlvely non-pollutlng industries
-from developing countrles to developed countries, It followu from this
that we cannot deduce,_ilgriori,‘that developing‘countrlcs gain or. lose
‘from the ?nternatio@al relocation of industrial aétivity resulting from
developed country eévironméntal policy. It is necéssary to establish-
whether the terms of trade of deve19ping countries are favourably or’

unfavourably affected,

Suppose, fifgi that the inﬁustrieé whose pollution’controi costs
are relatively hlgh in deveIOped countries procuce goods of whlch developing
countries are already net exporters’ while the industries w1th relatively
low pollutien control- costs produce goods of which developing countries.
are ngt importers. Then the effect of developed country pollution controls
will be to raise tbe“pfidesrbf developing country exports, relative to
the prices of their'impofts - that is, to improve their terms of_t;ade.

The relocation of relatively pollutinc activities in developing countries-
in response to the terms of trade movement, will both 1ncrease their degree

of trade specialization-and their gain from trade,

On the other hand, if the-reverse condition holds so that
developing countries are 1n1t1a11v net iwmporters of commodltles whose
production is subject to relatively high pollution control cests in
developed countries, the effect of developed country pollution controls -
will be to raise the prices of developing country imports relative to the

prices of their exports. This deterioration in developing country terms
‘ [of




.- 16 -

of trade will reduce their degrce of trade Specialization, as a-result of
the 1ncent1ve tc substitute domestic production for imports, and will also

2
reduce the extent of their ‘gain from international trade,— 2/

(SN . i

In practice, of course, the‘qnestion will not be as clear-cut as , -
this, . Any given developing country may beta net exporter of some‘commo-
dities whose productlon is relatlvely pollutlng and a net 1mporter of’
others; and the clrcumstances of 1nd1v1dua1 developlng countries will
vary widely, In some cases, also, the rdlative price shifts may be so
great that deve10p1ng countries beceme net expOrters of commoaltles of
which they were previcusly net 1mporters.g§/ bUCh reversals in the
pattern of trade spec1a117at10n are, in a sense, a comblnatlon of a
deterioration and an improvement in the terms of trade.24/ Whether or

not this increases or reduces the gain from trade depends on which effect

'

domlnates.

AN
.

Aside from the direct effects of pollution control costs on
relative’ commodlty prlces, there may be 1nd1rect'effects due- to changes
in relative factor prvces in deve10ped countrles.. Where pollutlon control
requires substantial investments in cap1ta1 equipment, thls w111 raise ' ~N
the demand for capital in developed countries relative to the dethand " for
. labour, with the effect that capital becomes relatively more ‘expensive:
and all capital-intensive commodities become reldétively more costly to
‘produce. it is a reasohable gene:allzation;that developed” countries- tend
to export capitdl-intensive products and inport labour= or natural-
resource-intensive products. Thus, a relative increase in-the price of
capital in,deVelopeo countries may be eXpected to raise the prices of .
éeveloplng countries' imborts and to cause their terms of trade to"
deteriorate,. Such an indirect effect may strengthen, or partlally offset :

~the direct effects on the terms of. trade of pollutioén control costs. .
| .

/Let

>

» '

]
o

22/ For any glven deter1orat10n in the terms of trade, the welfare = '/
loss will be smaller the more resource¢ are induced to move away from N
export production to import substitution by the change in relative prlces.

' 23/ The reverse is also possible,. but extremely unllkely.

‘ 24/ That is, the terms of trade deteriorate as the price of the ' .
good rises to. the p01nt where it is no longér imported, Béyond that point, .
further price increases which stimulate export production represent an

- improvement in the terms of trade, . -

- 1

\ . N ‘ . t
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Let us now relax the assumption that all traded goods are final
products and, specifically,'consider the situation of developing cohntries
which are eiporters of raw materials. The trade of these countrles may be
affected by environmental control costs in either the productlon or  the
processing to final products of raw ‘materials, If, compared to control
costs generally, env1ronmenta1 control costs are relatlvely hlgh in
processing and relatlvely low Ln the production of raw mater als,
developing countries ‘'will tend to become less specialized in primary raw
materials production but more competltlve in che‘processing actiyity;

Clearly, the opposite will occur when.control cecsts are relatively high
t ,

" for raw materials production, but relatively low for processing.

Y

Further effects on developing country raw meterials producers may
arise from substitution between alternatlve raw materials in production
processes, from substltutLon of recycled products for primary raw materlals, or
from substltutlon in consumptlon between products using different raw
materials as 1nputs. ‘These substitution possibilities may arise because
different raw, materlals have different levels of environmental control
costs assoc1ated either with their product1on or with their proceSS1ng to '
final produéts. Recycling could be stimulated either by env1ronmenta1 _
control costs incurred in producing raw materials, or by Higher environmental

costs being incurred-in using primary raw materials than in using recycled

products.’

. The general effects of such substitutions would be that developlng
countrles exporting raw materials whose demand declined would, other things
being equal, suffer a deterioration in their 'terms of trade, while countries
exporting raw materials whose ‘demand increased would gain an improvement

in their terms of trade,

'Ode circumstance'which could arise might be that high pollution
control costs significantly increased the competitiveness in, processing
of a developlng country raw materlals producer, but also led to a sub-
stantial substitution away from the use of that raw mater1a1 (or, more
accuratelj, from products based on it) in developed countries., The
developing country might then find itself exporting a larger volume of
the Processed‘product, but producing a smalier quantity of the raw
materiai at a lower. price., While the increased competitiveness in pro-
cessing would represent an improvement in the terms of trade (unless the

developing country\was previously a net importer of the processed product), .
’ - © [the
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the fall in the raw material price clearly would represent a terms of
trade deterloratlon Thus, it is pos sxble that a developlng country mlght \
gain over-all from a situation in which the costs ass 0c1ated with lower
output and pr1ce of its raw materlals were offset by beneflts accru1ng

from increased processing of those raw materials - but thls is not by

t

any means 1nev1table.

As noted earller, the anelysis requires some QUalification: First,.
if developing countries havé:unemploved resources/and aré in balance of
payments deficit vis:é,vis developed countries before the implementation
of environmental‘policz; the relocation of industrial activity towards
developiné countries may be uni-directional; although stillnrelétively,
stronger for industries with higher pollution control costs. ~ Although t
the benefit, or loss, to developing countries d111 still depend on the
terms of trade impéct some degree of terms of trade deterioration mav be
an acceptable cost of ach1ev1n° higher cmployment and an improved external

payments position,—~ 25/ ’

The second quallflcation relates to the .assumption that the
adVerse sh1ﬁ\ in the balance of trado of developed dountries is. not
offset by capltal movements The concern, here would be that developed
country governments might reSpond to an emerging payments d1fic1t vis &
vis developing countries not by changlnn exchange rates but by restricting

ra H
overseas 1nvestment and aid flows, .

Tblrdly, the analysxs assumes that the impact of pollution control
costs in developed countrles is not offset, or partly offset, by pollcies

. designed to protect polluting activities agalnst ‘a loss Of coémpetitiveness,

I1f, for example, developed c0untr1es raised tariff barrlers to avoid .

"increased 1mport ‘competition from developlng country productlon, -any

favourﬂble ‘terms of trude effects thnt developing countrles might have

enjoyed would be reduced

-To the extent that policylapproaches of the sort described in the
+ last two paragraphs are adopted by developed countries, gains to developing"

countries from the effects of developed country environmental policy will
be diminished or greater losses incurred. ' ) ’ -
[N -

- /Pollution

2)/ of course, this’ is true onlj 1f full employnent and balance of
payments equilibrium could not otherwise. have been achleved by appropriate
macrceconomic and exchange rate polxcxes.
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. Pollution control policies in developed countries

In:following up the anal&sfs of the first part of this'section, it is
relevant to consider some aspects of the nature of env1ronmenta1 and-associated,
'pollc1es in developed countr1es. lnlS’brlef review is based on the~51tuat10ns
of the Unlted SLates, Japan and Australxa < the first two countries because of
their 1mportance in trade with ESCAP developlng countries and because ‘their

policies may be consxdered representatlve of future, if not curcent, trends in
1
developed countrlesw the third country because the different nature of its

-

economy allows the possibility of different emphases in env1ronmental pollcy

and because-of_its‘relative importarce in the reglonal context.
i

Although economists have consistently argued that environmental controls /

’

are most erficientlyvegerted_through the use of pollution taxes, uhere each polluter
is taxed according to the marginal social cost of tbe\damage creafed but is left
free to determine the amount\and method of pollution abatement, pollcy-makers

Ihave almost unlversally preferred to adopt d;rect regulatlons about quantitles

of . pollutants to be permxtted or about technologles Whlch may be employed. 26/
:Although it.is not possible to quantify the extent of the distortion, this will

: 'meén that a given amount of‘pollution aoatemcnt in an area (e'g. réduction of
sulphur d10x1de in the air) will be achleved at 1&gher cost than is necessary

!

and will lead to a misallocatxon of resources betWeen actlvitles.

E Whlle developlng countrles have no immediate concern W1th the efficiency,
or otherwise, of developea country env1ronmental policy, it is perhaps worth
noting that future adoption of more efficient’ pollcy approaches could 1ead to -

a reQuct1on in pollution control costs over-all and have possibly different

relative price effects between industries..

The mphasis‘placed on abatement of particular forms of pollution varies

- somewhat Betwaen countries, partly in response to different industriallstructures

and partly as a reoult of different geogzaphlcal COHdlthﬂS.',In Japan, one

estimate suggests thai costs of abating airv pollution would account for'69 pexr cent,

‘and_costs of abating water,pollution 22 per cent, of the.ovér«all-product price
SR ) . . _

/increases

. o .
26/ This policy approach is due largely to a view that a taxing strategy
‘is more administratively complex.  In fact, efficient environmental-.control by
direct regulation requlres substantially more information than the efficient use
of pollution taxes.
27/ This arises because direct controls usually allocate pollution Y
abatement equally between activities, relative to some indicator such as volume -
of waste gas emission, whereas there is no necessary economic rationale for this.

/ s
\
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28/

increases resultiﬂg from pollution control'cdste.—- In the United States,
expenditures on air and water pollution abatement are estimated to be roughly
equalgand; together, to account for about 85 per cent of total pollution control
egpenditure.gg/ Comparable data for Abst;alia are not presently available,
reflecting a later and less urgent concern over industrial pollution. Although
similar legislation relating to air and water pollution exists in some form in
all three countrles, levels of standards set and the extent of variations in
standards between locations differ between them The major air ‘pollution concern-’
"~ in Japan has been the emission of 'sulphur’ dioxide by industry, with the result{
that, although stringent-controls,on automobile emissions are enforced, these

are relatively much less importang; In thé United States and Australia,bon'the
other hand, control of automobile emissions is of as great, if not greatér,
importance than industrial air pollution. 1In Australia, particplarly, air
pollufion problems are eonfined to the few large cities and substantial possibi-
lities exist for induserial concerns with large waste gas emissiohs to avoid
severe controls Sy-locatingaaway from metropolitan areas. Although such- regional
variations in comtrol standards also exist in Japan, they are much less important

30/

compared to the over-all levels of control imposed.—

A fuither possible.afea of broad diéference between the countries lies
in the relative emphasis'placed on coqservétion of the natural environment, and
the impact thaf this has on natural resource based industries such as mining
-end\forestry. Tﬁis'has~been‘a‘prominent area. of policy discussion in Soth the
United States and Australia. Despite.sometimes severe restrictions in the
United States; the impact of environmental controls on natural resource industries
is not great compared to the impact on a number of areas of manufaeturiné
industry. 1In Australla, however, the rapid growth -of environmental controls
over mining, in particular, may mean that this sector is relative}y greatly
affected,-given the more moderate’ levels o§>control applying to’maqpfaqturing'

in Australia.

/A1l

28/ S. Shishido and A. Oshizaka, "Bewwometric dnalysis of the impacts
of pollution control in Japan', paper preaented to an International Conference
for Environmental Protection, Tokyo, Mey 1976.

29/ C. Pearsom, ‘op. cit., p. l4.

30/ For & comprehensive review of Japanese air pollution controls, see
M. Furuichi, "Sulphur reduction policy in-Japan', Technocrat, vol. 11, No. 9,
September 19783. .

-
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Allvthree‘of the‘countries broadly adopt the "polluter pays"” principle

of ‘pollution control whereby control costs. are borne by the activities !
generating environmental damage. However, in both Japan and the' Unlted States
there are mechanisms available for offsettina part of the costs borne hy
industry. 1In Japan, these include aovernment eypendlture on technologlcal
development of pollutlon control systems, e€ither clrectly or through subsidies ’
provided for R and D undertaken by prlvate companles, accelerated depreciation

* for company taxatlon purposes on- pollutlon control lnvestments, real estate
tax reduction or exemptlon, and concessional loans for the flnanc1ng of pollution
control rnvestments, Wh;le thls appears to be.a formidable.llst, the subsidy
equivalent is in total-probably‘not very, great, One study-has suggested that
accelerated depreciation and concessional loans might together have proviaed

a . subsidy equlvalent to 1.5 per cent of total pollution control 1nvestment in
31/ ' -
1975 R : e

: The range of possible subsidy instruments in the Uhited States is broadly
the :same as in'Japan, However, accelerated depreciation.is not very widely
available and the most important element is the promision for loans to be raised
throﬁch Industrial Revenue Bonds, interest on which is tax free. Although no

lestlmates are available of the subsidy equivalent of such concessional finance,
lt.la likely to be substantlally areater than the estlmates made for the Japanese
case.ng In Australia,;the larce pumber of bodles respon51ble for environmental .
. control makes. it difficult to assess‘the importance.of incentives of fered.
However, there are no general assistance scﬁemes and the main subsidy elements
nay be indirect, as in the case of subsidies aimed at promoting decentrallzatlon
.bhut which can also serve .to subsidize novement of - pollutlnq ;ndustrles away from

’ metropolltan areas.

¢

T " Even thouqh 1ndustry does bear most of the cost of env;ronmental controls,
dlfflculties ln doing so for- partlcular act1v1tles may influence the 1evels of

‘lcontrols set. To the extent that similar activities in developed countrles are

faced with similar control policies, the main dlfficulties in meeting pollutlon

control costs may arlse "throuch competltlon from developlng countrycproducers.

- Tnen, if such difficulties are allowed to constrain environmental policy the,effect

will be to limit areas of possible gain to developing country exporters.

o o ' ' ) I/In

‘ 31/ Environmental Policies in'Japan (Paris, OECD, 1977), pp. 74-75.:

32/ If the whole of the taxation advantage\were reflected 1n a lowver .
interest ‘rate to the borrower théen, with a tax rate of 30 per cent, market interest
rate of 10 per cent, -and a constant rate of amortization over.5, 10 or 15 years,
the subsidy equivalent of findnce through Industrial Revenue Bonds would be 7.5,
12.5, and 16.5 per cent,.respectlvely, of the sum invested. C. Pearson, op. cit.,
quotes estimates .sugaesting that up to 50 per cent of air and water pollutlon
control investments may ultimately be financed through Industrial Revenue Bonds.




‘costs borne by foreign suppllers.36/ ‘Although no action has yet been taken under
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In the case of the United States, Pearson suggests that oelayed
implementation of env1ronmenta1 standards is qulte likely where 51gn1f1cant
. s . . 33 .
adverse effects on‘part;cu}ar activities are ant101patea.——/ In the Australian

situation, such delays or revisions of standards required appear to be relatively

lcommon.éé/ To date, it is less likely that such effects have been felt in

Japan.since the environmental issue has been consideredﬁextremely urgent and
general standards have been applied across the board for the majorlpollutants.
However, now that the immediate pollution problem'has been substantially
redressed, further env1ronmenta1 measures may sometimes be constralned by

con51deratlon of such issues as 1mpacts on sectoral employnent.

Finally, as sugaested earller, it is important to consider whether
developed country trade policy nay be used to offset the impact of pollutlon
control costs on domestic industry. Althouqb there is.no evidence of this at
present 1n any of the countries examined, it is not always possible to judge
the extent to which arcuments for increased protectlon are, in fact, a response
to pollutlon control costs even thouah this reason is not given. 22/ In one area
of the United States environmental leqlslatlon specific provisions are -made for

the possible use of border tax adjustments to compensate for lower environmental"

these provxslons, it is dlsturblna that the United States p051tlon in the multl—'
lateral trade negotiations has included proposals for .countervailing duties to
offset international variations in pollution control costs. The main adverse .

impact of such trade restrictions would undoubtedly fall on developing countries.

t

R /Pollution
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33/ Ibid., ». 12.

34/ It should be noted, however, that in the -setting of standards
pollcy—makers have to take account of the economic costs of those standards as
well as the beneflts. “The problem with this approach (compared to a pollution
tax strateqgy) is that environmental policy-makers may need to become invoilved
in assessing social costs implied by structural adjustment problems - see
Ben Smith, "“International trade and environmental policy”, Proceedings of a
Conference on Environmental Economics (Canberra, Department of Science and the
Environment, forthcoming). ‘ ‘ ‘

35/ Jan Tumlir, for example, suacests that many pollutlnn 1ndustr1es in
developed countriés are actlvely campalgnlna for orotectlon but "are conspicuously
not u51nq the pollution-control cost argument” believing 'it. to be "counter- -
productlve in increasingly environment-minded societies” - “Pollutlon control
and the theory of trade”, in I. Walter (ed.), op. cit., p. 14.

, 36/ Federal Water Pollutlon Control Act Amendments, 1972 (Public Law
92-500), Section €. '

l
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Pollution control costs and effects on comparative advantage

1

- v

* The pollutlon control costs examlned in thls sectlon are for the
Unlted States and Japan, the countries for which- the most comprehens1ve data
are avallable.‘ Since these countrles have more strlngent environmental control
"policies than developed couritries generally, the data may overestinate levels
:of pollutlon control costs for the developed world as a whole. HOWever, the
1mportance of these two countries in trade partlcularly for developing ESCAP
ountrles, and the fact that environmental controls in other developed countries
are likely to be more stringent in future, suggest that the degree of ever-~

estimation may not be very'important; -

\

‘Tables 2 and 3 present data on capital oosts due to pollutlon control
investments in the United States and Japan. It is ev1dent that, for 1ndustry '
.as a whole, pollution control has represented a 51gn1f1cantly greater progortlon
of total investment in Japan than in the Unrted States. However, the nost
recent data sugéests a degrée:of convergence, and it is likely that the high
Japanese‘values in 1974—1956 reflect a short-term Bunchinéiof investments
required to meet the sharply increased severity of'environmental legislation /‘
. enacted in,the late 1960s'and early 1970s. Neverthéless, it may 'be that '
‘pollution control investment in Japan will continue to be around one and a half

times as large a proportion'of total:investment as’in the United States.

With 5-6 per cent of Unlted States business lnvestment and 8-9 per cent
of Japanese bu51ness investment devoted to pollutlon control, the addltlonal
demand ﬁor cap1ta1 is not 1n51gn1f1cant.vilt 1s p0551b1e,that,thls may affect
;hé cost of capital generally, with effects of the sort outlined.in the previous

section, but this is not likely to be quantitatively important.

:ln the United States non-ferrous metals, paper and pulp, and iron and
steel have clearlv theihiqhest proportions of capital devoted to pollution‘ '
control, wvhile petroleum, chemlcals, stone, clay and glass, ané electric power
form a second’ group 51gn1f1cantlv ahead of other 1ndustr1es. The Japanese
‘ranklngs match those of the Unlt?d States with some notable exceptions.‘ First,
thermal power géneration has éaéily the largest proportionvof oapital devoted
to pollhtion control, while petroleum is second in the ranking ahead of paper
and iron agd steel Both of these are explained by the importance attached to
the reductlon of sulphur oxide emissions in Japanese env1ronmental pollcy, the
high ranklrg .of petroleum reflectlng the large scale installation of de-

- sulphurising equ1pment. The other notable difference between the Unlted States

/and




and Japanese data 1s 1n mlnlng, where pollutlon control capltal costs are quite

.1s _extremely small little empha51s need be p]aceo on- thls result.
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small in he United States but hloher than for paper or iroh and steel ln Japan, o
However, since Japan s outout of'tradeable mine Droducts (excluding coal whlch

has capital costs. for pollutlon control comparable ‘to. the Unlted States flgurns)

While tables 2 and 3 q1ve some rndrcatlon of the lndustrles worst

affectéd by pollutlon controls, a more accurate plcture is. 01ven by examination

of estlmates has been. prepared for the Unlted States, at dlfferent evels of

’ 37/

aggregat:on and u31ng data. for dlfferent perlods. In this study, éstimates

1

made by Ingo Walter have been employed, pr1nc1oally because the high degree of
dlsaqqreqatlon makes them nore useful for” matchlng with trade data.38/

>

of Dollutlon control cost as & proportion of total productlon costs. A number - |
Eelter'” estlmatesaregmesented in. tanle 4. The dlrect tost of

envrroumental controls 1s defined as costs 1ncurred in the productlon process,

1n which! the industry is engaced, while the total cost also lncludes lndlrect

costs passed on- from other- act1v1t1es in the prlces of purchased anut 'Both

alrect and total cOsts‘are expressed as. percentage ‘of valtexadded and as a .
percentage of final ‘sales price for each actJ.V:Lty° . i

- If all inputs into'each activity were“tradeable broducts, we'should

_really only ‘be 1nterested in the data presented 1n the flrst column. That 1s,

we could assure that 1nd1rect cost increases could be avoxded by substltutzon
cf imports for domestlcally produced 1nputs, and we ‘could assess the relative ‘ .J
effects on corpetiti veness Ly looking at the prcportlon of value added in, each s

activity requlred to” meet env1ronmental‘controls relatlng to that act1v1ty.

3

- 5 - . . o . -0 ’

In fact, however, various nondtradeable goods enter as 1mportant inputs
into- productlon processes and some of these = most notably electrlc power - -
carry 51an1f1cant env1ronmental control loadinas. The 1deal measure would 1nc1ude

indlrect costs -due to controls on non-tradeaole lnput productzon but not those

>

due to controls on tradeable 1nput prodtctlon, bhut the data do not allow thls.'

Fertunately, the rannlng of industries is. much the same for all of the measures

glven-ln table 7 : w-:‘ R D N ' »
. = ' ' ’ ot ’ '
L : . e -,,r‘,_/A.‘

P

-

37/ For a survey oF ‘the. ‘most lmportant of - these, see Pearson, Qp: cit.

38/ Unfortunately, the e estimates relate to the period 1968-1970 so
that they may no londer be representatlve ‘6f the United Stat ces position..’ on’ the
other hand,  given the relatively early implementation of env1ronmental controls
in the United States, these estimates may reflect broadly the current p051tlon
in’ developed countries as a whole.




_25 -

‘ " A. further problem of the data is that dlrect costs 1nclude costs
assoc1ated with the need to meet proouct standards and in the case of sc1ent1f1c

1nstruments, ‘the costs of produc1ng control equipment. Clearly, such costs

are not relevant to consmderatlon of the lmpact of pollutlon controls on

competitlveness with foreign producers of the same products. Thls dlfflculty

needs to be borne in mlnd in lnterpretlng the data.
4 : i

) From the first column of table 4 it can be seen that petroieum, chemicals.
(includlng paint and plastics), non—‘errous metals, stone and clay products,
and paper and paper products bear relatlvely high direct costs of pollution
. controls, and thls accords with the earlier data on-capital costs. Also in
the same category, hoWwever, are found.scieutific'ahd.controlling instruments, .
optical equipment, motor vehicles, and livestock. For the first three of these,
and possrbly also the fourth this is 1n51gn;f1cant measure due to the data
pronlem‘descrlbed in “the’ 1ast paragraph. The next most serlously affected
' 1ndustr1es appear to be 1ron and steel, coal mining, leather products, agri~ -
culture, and various machlnery produc1ng activities. Agaln, it seems 11kely
that the values for machinery, and possibly' agriculture, are swollen by costs

associated with the need to meet product standards.

When indirect costs are included (third column of table 4), almost

identical-results are found. The most notable dlfferences are that ordnance

* and accessories and household appllances move sharply up the ranking, to be as
adversely affected as paper and 1ron and steel. In both cases, but most clearly
for ordnnnce and aCCessorles, ‘it seems 11kely that the hlgh indirect costs are
associated with pollution control loadings on'tradeable inputs '‘and could be
avoided by substitution towards lmported inputs. Conséquently, it is not clear
that Walter' s conclus1on that ”the United States competltlve p051tlon may be
(adversely) affected in indystries such as ordnanCe and accessories ..." is

warranted. 3%/

) When direct and total costs are;considered as,proportions of‘final sales
prices, the relative impact on different industries remains as described above.
For. the most affectea 1ndustry petroleum refining, the-price increase is '
'3.73 per ‘cent due to dlrect costs and 4,58 per cent due to total costs. Inithe
case of the least affected'lndustry, wooden contalners, the comparable figures
are 0.05 per cent and 0.56 per cent, respectively. It is evident, thep, that
the United stateS'datavdo not'suggest very.substantial~absolute'or relative

‘price effects due to environmental controls.
N \ - .

/Table

39/ I. Walter, "The pollution content of American trade”, Western
Economic Journal, vol. XI, No. 1, 1973, p. 68.
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Table S'presents estimates of total (direct plus indirect) pollution
control costs as a éercentage of final sales prices for Japanese industry,
under tuo alternative'scenarios ~ a "softer” policy (A) and a possible "harsherf
policy '(B). Although these estimates relate only to capital costs_of poilution
control, it is noticeable'that'euen under the "softer"” éolicy impacts are
‘generally greater than'walter's estimates for the United States. Also, the
degree of dispersion around the nean lo con51derably greater in the Japanese
case, reflecting a more substantial 1mpact on relative prlces.‘ However, some
of the very low values are dlfflcult‘to account for, - espec1a11y those ahown
for mlnlnq under items 8 - 11 whlch seem 1nconsxstent with the hlgh pollutlon

control caoltal costs for mining repo*ted in table 3.

One significant factor in the Japanese results not reported in'the table
is the relatively high environmental'control cost loading for electric power:
6.2 per cent uader the "softer” policy and 11.8 per.cent under the "harsherP
policy. Clearly,‘industries requiring substantial use of;electricity in Japan.

will have relatively high indirect costs of environmental controls.

By and larqe, the most serlously affected industries in Japan are the
same as those observed from the United States data, although their ranklng 1s
somewhat different. Prlmary iron, leather prooucts, and pulp and paper head

. the list, ‘with petroleum products, ceramlcs, automobiles, rlsherles, chemicals °
and non-ferrous metals also being 31gn1f1cantly affected. The relatlvely-hlgh
value for automobiles presumably is 1nf1uenced by product standard requlrements,
and this may also explain the values shown for manufactured sea foods and meat

and dairy proaucts.

A;though there are problems in interpreting some of the data, relatively
high poilution—control costs are consistently evident for activities engaged ‘
in the processing of .raw materials. This,should not be surprisiné, sipcé these
are activities in which there is a substantial direct or indirect use of fuels,
with consequently large‘air pollution problems, .and where the difficulties of
disposing of residual wastes are often COnslderable. A first conclu51on, then,
would seem to be that, lower pollutlon control costs in developlng countrxev
w111 most favourably ‘affect’ their competltlve p051t10n as processors of prlmary -

raw materials. This issue 1s taken up more fully in part V of the study.

i

It is less easy to draw conclusions about the sorts of activities which
have relatively low pollution control loadings, and where the relative .

competitive position of developing countries may deteriorate as discussed in

/the
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the previous paraéraphs. There is some suggestion that primary prqduction/and'
labour-intensive, light manufacturing induséries are less affected than the
-more capital- and energy-intensive manufacfuring activities. If this were
generally true, fhe competitive position of deﬁéloping éouptries would be
adversely affectgd iﬁ‘areas where their comparative advantage was otherwise most
substantial, and this would tend to dampen expansion of traae‘specializatiog and
retard developing countxy arowth. However,_the data are ambiguoﬁs ;n two
'impoftant areas. The‘Japaneée estimates show.eﬁQironmental control cost loadings
for‘brimary productién_(product’catégories 1 -13 in Fable 5) whkich are very
much lower, relative to other activities, than is ﬁhe case in the United Sfates
(produc; categories:l - 10 in table 4), whereaé.the opposite is true for textiles
and apparel (producttcatego}ies 18 ~ 21 in table 5; and 16 - 19 in table 4). .
.Thus, judgements about the relative poéitibns of these activities,Aand about
the impact of developed country pollution cbntrols on the competitive positions
of developing coﬁnﬁrigs specializing in their production, depengd in,significant
measure on which estimates we‘pake.tq be represéntative of developed countries

generaliy.

in the case of mining, it seems rgasgnablé to place more emphasis on
thg United States data, since mining is relatively unimportant iq Japan and
becausg of -the apparent inconsistency in the Japanese data referreé to in the
abové paragraph. Moreo&eri it is unlikely that the United States estimates take
full account ofxenvironMéntal control costs associated with conservation of
the natural environment and‘ﬁhich impact strongly on the mining_induétry.ég/
Thus, the relative importance of environﬁental control costs for mining o

activities may be greater than is suggested by either set of estimates.

1t'éhould also be noted that considerable vari&tions in the impact of
pollution contrdl costs may be concealed b§ the aggregation of activities into
' industry sectors. 'This is likely to be of particulaf impoftanée in the "chemicals”
industry,. where ;here are substantial différences inléhe pollution problems, and
costs of abatement, between different products and processes. The averadging
'necessary to produce the estimates éhown~iﬁ tables 4 and 5 consequently under-
~ states the relative price effects of pollut?on congyols and, therefore, the

extent of changes in’'developing country comparative advantage in specific products.

/To.

40/ Concerns over conservation impact on mining both through costs
incurred in adopting techniques that would otherwise not be used and in
.rehabilitation of disturbed areas and through costs associated with delays and
uncertainties during the (sometimes guite long) periods when the environmental
implications of projects are being assessed.




" To conclude this discussion of the 1npact of developeu country
‘env1ronmental controls on the trade of‘developlng countrles generally, .
o brief reference~should be made to an empirical study conducted py Pearsoniél/
Using‘estimates of the effects of pollution control costs on prices in the~
United States, together Wlth estlmates of the Unlted States 1mport demand .
'elast1c1t1es Pearson sought to assess the likely 1ncrease in the Unlted '
States lmports under flxed exchanqe rates. The o"er-all 1ncrease 1n imports
for. the products 1nc1uded was Just over 2 per cent but, taklng account of

'the increased competitlveness of, developlnq countrles v15—3—v1s thlrd -

country suppliers (whose’ pollution control costs mlght be expected to be -
51m11ar to those experlenced 1n the Unlted States), Pearson sugdests that

the United States 1mports—from developlng countrles mlght be higher by as o
much as 4.6 per cent on average in the period 1973- -1977 and 4 1 per cént

‘on average from 1978 to: 1982. Above: average percentage increases were
indicated for lumber and wood prroducts, fabricated metal products, paper

‘and paper. nroducts, stone, clay and glass, non-‘errous metals, non- . .
electrical maclinery,-petroleum refining, rubber and mlscellaneous,plastics,
iron and steel, chemicals (1973-1977 only), and textile mill products )
(1978-1982 only) ——/ In the cases of -fabricated metal products and non—'
electrical machlnery the high percentaqe 1ncreases in 1mports were pr1nc1pally'
due to high assumed import demand elast1c1t1es. In. absolute terms, the
areatest increases 1n the. United . States imports from developing cbuntrles )
were in petroleum. reflnlng, non-Ferrous metals, lumber and wood products,-,
textile mlll products, electrlcal machinery, and food and ‘kindred- products,
reflectlng the current relatlvely large shares of developing countries in’

the Unlted States 1mports of these products.:

. . R
' « .

' <

. . BT o : - : . J/The

41/ C. Pearson, op. cit., pp. 22-24, . “ N ':

42/ Tt should be- noted that the" percentaqe ‘price chédnges due to
env1ronmental controls used in Pearson's study differ from those reported '
in table 4. Most notably, 1lumber and ,wood products has an environmental

.control cost loading almost twice as hlgb as any other activity, whereas in,
table 4 this act1v1ty has a relatlvely low envxronmental control cost loadlng

T
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The Pearson study is interesting in that it- suggests that the
impact of developed couﬁtry environmental’ pollcy on trade with developlng
'countrles may not be 1n51gn1f1cant 43/. However, it has only llmlted
value in 1nd1cat1nc the products likely to be most affected and therefore

the developing countrles most llkely to beneflé since it is assumed
that exchange rates rema}n fixed. If, for example, developing country
. currencies needed to bé*fevalued on ayerage by l.}lper cent over the
period 1978-1982 in order to cournter the balance of payments effeqts of
increased export demand, this would more than'offset their cOmpetitiGe
advantage due to the United States pollution control costs in nine of '
the fifteen product categories considered by Pearson.ﬁé/ inclhded in
this group would be chemicals, petroleum refining, iron and steel,
stone, elay and glass, and non-elecfrical machinery.. Clearly, with such
a‘chénge in exchange rates, imports of theee products from developing
cOuntries. would be expected to.fall rather than, as Pearson's study

-suggests, rising at average or above average percentage rates.
’ . N y 7
- >

-/Effects

43/ It should be noted that the study, and any geperallzatlon of
‘it to.embrace the simultaneous: 1mplementat10n of environmental controls”
~in all developed countries, only takes account of one side of the effects.
In -addition to the increased penetration of developed country markets by
developing countries there would ‘also be reduced penetration of ‘developing
country markets by developed countries. .

44/ Alternatively, exchange rates mdy remain fixed but increased

~ demand for developing country production may generate 1nf1at10nary
‘pressures which similarly erode competitiveness.

N N
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Effects on the Trade of ESCAP Developing Countries
Pearson s results have been used to estimate the effect of the
United States environmental controls on the Republic of Korea 8 exports,

45/

.employment end income .~ . The change in Korean exports was estimatéd _
assuming that the Republic of Korea's share of each United States import »
category remained constant at the 1973 value. Impacts on employment and ‘
income were found by feeding,the increased export .values through an input-
output table. ‘Even.without taking'account of any exchange rate changes'
needed to maintain the ﬁnited States balance of payments equilibrium, the .
estimated impacts were extremely small, Korean exports were found to
increase by 0.3 per cent per annum. in the period 1973-1977, With the
corresponding increases in employment and GDP being O. 02 per cent and

0.03 per cent, respectively.

~

An ‘alternative estimate!of the 1mpact of the United States environ-
mental controls has been made for- Thailand.‘-j In this case it was assumed
that the United States imports-‘of ‘the ten most pollution '{ntensive industries
would increase bi $US 100 million each, ahd that the balance of payments ‘

- impact would be offset by a similar increase in the United States exports
for the ‘ten least pollution intensive industries. Taking the effect on
Thailand s trade to be proportional to Thailand's actual share of the

United States imports of the relevant products in 1974, ‘it was found that
Thailand would suffer an over-all balance of payments deterioration and
significant adverse impacts on employment and income.  The essentially
arbitrary assumptions about the ,impact of the United States env1ronmental
policy on the United States trade render ‘these resulta highly suspect,™ &1/s
but they do demonstrate the 1mportance of the United States balance of

'payments ad;ustments in determining the over-all 1mpact on developing
country trade, - - /

BRI .\
N , / “ )

45/ Jong-Goo Park, "Impact of the United States environmental

control on the Korean economy" :

f

46/ Phisit Setthawong, "Impact of the United States &nvironmental
¢ontrol on .the Thai economy" . N : .

P 47/ 'Also the definition of pollution intensity usedrqelates to

y physical *‘quantities of pollution generated per dollar of final sales,
rather than to control costs, and these may not give, the same rankings.
i

-~
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It should be noted that the adverse lmpact of the Unired'States

env1ronmental controls estimated for Thailand essentlally reflects a

' deterioration in Thalland s terms of trade. That is, following the

arggment in‘ scction on "Analytlcal framework", part IV above, Thailandfsr:‘?
comparative. advantage in trade with the United States lies more strongly in

commodities for which pollution control'cosﬁs are relativelyllow than in

'commodltles for nhich pollution control costs are relatively high, The

. remainder of this section gives explicit consideration to the terms of

trade effects on eleven ESCAP developing countries of developed country

' ‘environmental controls. ;

In general it méy reasonablv be assumed-that price levels in

developed countrles deternune the pr1ces at which developlng countrles

. are able to trade. Thus, prlce increases due to developed country pollution

control|cosrs increase the prices of developing country imports and ‘exports

. of the products concerned The over-all impact on developing conntry terms

of - trade will depend or whether, on a weighted average basis, export prices.

“rise more or.less than import prices., 'The‘welghts used are- the export and

import values‘for the different product categoriés in 1974, and the over-all

" terms of trade effect 1s assessed- by inflating each value by. the appropriate

percentage price change and compar1ng the aggregate percentage increases

48/ .

in ewport and 1mport values.

Since pollution'control costs result in differing absolute and
relative price changes befween developéd countries, there is no unique set

of price effects Which can be used to analyze the'impact on developing

country terms of trade. However, the United States estimates given in: .

table ‘4, referring to a relatively early period in the development of the
United States" environmental pollcy, and the Japanese estimates. for the.

"harsher" environmental policy given in table 5 prov1de a range of possibi-

.11t1es within which the “"average" outcome .for developed countries may be

expected to lie, ansequently, the terms of trade effects on the eleven

"ESCAP countries are assessed on the alternative assnmptlons that, first,

. the United Statés estimates ‘and, sec¢ond, the "harsher' Japanese_estlmates

represent the price effects of pollurion control costs in developed

countries generally,

/The

. 48/ It should be noted that this procedure measures the terms of ‘
trade'change as defined earlier (footnote 6}, ‘rathe? .than. the income
terms of trade which reflects changes in quantities of’ imports and exports
as well as changes in their prices. : . .
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’ Ihe‘l974‘trade statistics for each of the developing countries
were arranged to natch the product categories used in the estimations of
price~effects‘for the'United~States‘and Japan. .Table 6 presents this
data, for the Japancse product clas51f1cation, in a form which allows

easy comparisons between the structures of trade for the eleven c0untr1es. '
\ s .
-£11 but four of the developing‘countries covered are net eXporters

of basic primary products and net‘lmporters of manufactures. In the case

of Papua New Guinea, three quarters of total trade is devoted to the exchange
of prlmary products for manufactures .while, for Indonesia and Fiji, this
proportlon is over'60 per. cent.ag/ At the other.extreme, almost one third

of the Republlc of Korea' s trade, and over 20 per cent of that of Hong Kong
-and Singapore, involves the export.of manufactures "in exchange for primary
product 1mports. -India 1s, marglnally, a net exporter of manufactures and

a net importer of primary products - pr1ncipa11y becauee of the relative

1mportance of 011 and grains in Indla s imports. -

Tables 7 and 8 report the results obta1ned by multiplylng export
and import -values in each product category by the percentage prlce increases
éstimated for the United States and Japan, Before discussing these results,

however, some problems of the data and methodology should be -cormented upon.,

The implicit assumption of the'procedure.adopted is'that the actual
export and import prices of the eleven developing countries in 1974 did not
1ncorporate any - effects of pollut1on control costs, If the reverseiWere
true, and pollution control. costs were fully incorporated into price levels,
the logical procedure would be to deflate the tradeuflgures by the relevant
‘ percentage price changes but.this.would'not noticeably affect-the results.
The difficulty would be if.pollution control costs were more fully reflected.
in the prlces of some products than of others and, in particular, if they '
were more fully reflected in export prices than import prices, or vice versa.
In the absence\of any means.of asse351ng ‘the extent of distortions arisrng'
from differential ekistgng lmpacts of pollution control costs, we merely
note the posgibility of some degree of bias,’ o

- h ) - - A . /A -

49/ The remainder of total trade is, of course, devoted to exchange
of primary products for primary products or of manufactures for manufactures.

-
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‘apply may obtain higher prices, no improvement in their terms of trade is
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A second problem arises from the fact that the éstinates of price-
increases are not restricted to the impact of production pollution controls,
but also include costs of achieving developed country product standards -
although the extent to which this is true of the Japanese estimates is

uncertain. While developing country exporters‘of products to which standards

tmpliedAsince additional resources are required to meet those standards.

In éeneral;‘however, price increases due to product standards are more
likely to present a problem in the evaluation of‘effécts‘on developing
country import prices. ‘Our.assumptidns that impbrt prices‘will rigse by the
full amount of the developed country price changes due to produbt standards,

and that this reflects a deterioration in developing gountty terms of trade,

.Will be valid.only to the extent that(developed country product standards

are imposed or developing countries. If, in fact, product standards incor-

o

‘porated in imports match the requirements of.the importing country, our

procedure overstates any adverse terms of trade effect.

'Finally, our procedure aSsumes_tﬁat developing éountryfexports are
competitive with dévelnééd country products in the category to which they
are assigned, so that any increase in éeveloped country product prices will
be reflected in increased prices, for developing country exports. However,
where a partlcular developing country is heavily dependent on exports of a
product whlch is not a close substitute for developed country prouucts,
thls agssumption may bias the results strongly towards showing a more
favourable terms of trade effect’than actually occurs. The most obvious
cagseg where this may arise are(in the exports of tea (Sri Lanka) and coffee:
(Papua New Guinga) and, to a probably smaller extent, rice (Thailand) and
sugar (Fiji and Pnilippines). In order to take acconnt\of possible biases
due to the non-competitiveness of these ptoducts with developed country
products, the reaulté shown in tables 7 and 8 have been computed with and
without their incluéion. Another possible case where ‘'bias may arise ié in
the treatment of exports of natural rubber (Malaysia and Sri Lanka), but
here tbe substitution with synthetics may be suff1c1ent1y close that the
problem is not 51gn1ficant.50/ Again, however, the calculations have been
nade with and without the inclusion of thin product.

/Turning

50/ However, this presents a further problem of determininn the
appropriate product category for natural rubber - see last paragraph of
page 15. .
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Turning now to the results, it can be seen that when the United
States estimates of price effects -are used (table 7) only Singapore enjoys
an unambiguous improvement in the terms of trade. This result is due to .

Singapore's high degree of specialization in petroleum refining and is

‘meaningful only to thé extent that Singapore does not itself have significant "

pollution control costs for this activity. If, in fact, pollution control
costs in Singapore were more than seventy per cent of the-United States

control costs, the apparent terms of trade. improvement would be reversed.

The most notable aspect of the results shown 1n table 7 is that,
although the terms of trade effects are generally negative, they are all
very emall and lie in the range + 1 per centn Moreover” there is no obvious .
pattern to the results, with the countries specializing in manufactures
being neither ‘more notr less edversely affected than the primary producing
countrieg, 0 " _

From' table 7lwe may conclude ‘that, if Walter's estimates of price
increases due to environmental controls in the United Statés. were represent-
ative of developed countries as a whole, the impact on trade and welfare for
the eleven ESCAP countries would be. generally negatlve but scarcely signi- :\‘

ficant.‘

This picture is altered radically‘when the iapanese estimates of
the price effects of pollution control costs are applied to“the trade .data-: _
(table 8). Compared to_the,results shown in tab1e07,‘the’terms of. trade |
impact isg substantially nore favourable for the most industrialized'country,

the Republic of Korea. and to d lesser extent aleo for Singapore and Hong

Kong. The positions of India and Sri Lanka deteriorate very slightly, but

,”ﬁhose of ‘the more substantiaf’netiexporters of primary products deteriora.tqY

’

quite sharply. ‘ .

. @

The relatively greater pollution control costs for textiles and
apparel in Japan have a significant impact on the results, accounting for
about one third of the 1mprovement in the position of the Republic of Koree.‘,
In the case of Hong Kong, the reletively high price ‘increase for apparel is
responsible for outweighing what would otherwise have been'a less favourable
; terms of trade impact (by about 1 per cent) than that calculated from the
United States price estimates.. For Indla, however, the higher price
increases for textiles and apparel are almost exactly offset by higher pricext
increases \for imports of heavy industrial goods., The p031tion of Hong Kong,

particularly, reflects our earlier comment that countries specializing in

¢ -

" /labour
{
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labour-intensive manufactures and ‘dependent. on imports of products such as

pulp and paper, chemicals, petroleum, iron and steel, and non~ferrous metals

" would be likely to be adversely affected by developed country env1ronmenta1

policy.

The significance of the favourable terms of trade effect shown for

- Singapore again depende on the level of nollution control costs for. petroleum

o

refining}in that country. If those .costs were ‘80 per cent of pollution

control costs in Japan, the additional résources needed for pollution control

would more than offset the apparent faVourable movement in the terms of trade,

The relatively strong improvement in the terms of trade for the
Republic of Korea results both from the greater relative price effects of
pollution control costs in Japan and from the signlficant concentration of
the Republic of Korea's exports on products for uhich.price increases due
to pollution contrel costs are relatively high. Although the Republic of
Korea is a net imnorter‘of pulp and paper, chemicals, non-ferrous metals and

automobiles, in aggregate it is a substantial net exporter of products for

'which price increases due to pollution controls .exceed 2 ber cent, with the

result that the over-all terms of trade effect is clearly favourable,

Sri Lanka's pbsition can be characterized broadly .as follows. The

large proportion of total trade devoted to the export of prlmary products

~ (excluding rubber) in exchange for other primary products (chiefly grains

and oil) regults in no terms of trade impact using thé Japanesge estimates
of price increases, since these are uniformly small for the products
inVolved. Using. the United States' estimates, the relatively hlgh price
increase for agriculture results in a favouraole terms of trade impact for
thlS exchange if tea is included An the calculatlon. However,‘lf tea is
excluded, the terms of trade impact is virtually eliminated. The~remainder
of Sri Lanka's trade,essentially-inv01VES-the'export of rubber in exchange
for a broad range of manufactures and, wﬁether'Jépanese'or bnited'States

egstimates are used, the terms of trade impact of price increases due to

pollution control costs is negligible for tbisfeichange.

* The pOSSibllltY that rubber shOuld be excluded from the calculations
has been discussed earlier, and alternative r8sults are presented in tables
7 and 8 for the countries which might be 51gn1ficantly affected, .However,
it may plausibly be argued that rubber should not only be included but

"ghould be allocated to the product;categories plastic and synthetic materials

j(the United States)-or basic chemicals (Japan), since these include the

/synthetic .'
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synthetlc materlals with which rubber is most closely competitive. 1In
both cases, these alternative produc* categorles have greater price - ' -
increasesidue to pollution control costs than does. the categoxy rubber

Pproducts. Tf these adjustments are made in the calculatlons for Sr1

. Lanka (with tea excluded), a terms ‘of trade 1mprovement of just over-

0.6 per cent is obtained using either the United States or the Japanese

price estimates.

- -

When the same procedure is adopted for the,calculations of the-+’

‘terms of trade effects on Malaysia; the slight terms of trade deteriora-~
. ; f .

. tion shown in table 7 is converted to a small terms of trade improvement

¢

of 0.5 per cenf, and the terms of trade deterioration shown in table 8 is

reduced to 0 5 per cent. o . B 'A . . ‘ C

The dlfference between the results of table 7 and table 8 for
the remaining countries’ is due, in large measure to -the relatlyely Yow
estimated price increases for primary products in the Japanese'case. ‘As
noted in section on "Pollution-control costs and:effects.on,comparative
advantage", part IV, the\Japanése estimates of price increases due to
environmental controls in mlnlng are rather’ suspect and even the United
States estimates may not incorporate the full prlce effects. Since thlS
might be though to 1nfluence the terms of trade impacts for Indonesia and
Papua New Guinea in partlcular, these have been recalculated substltutlng
prlce increases for mining egual’ to one and a half tlmes the United States
esn:.rjates° The effect of this is to reduce the terms of trade deterloratlons
shovm in table 8 to- 2.1 per cent for Indonesla and 2.5 per cent -for Papua

New Guinea. - .

Summary and conclusions o - .

‘. The procedure used to assess the térms of trade 1mpacts of developed

. country envrronmental controls ntcessarlly has a number of shortcomings, so

" “%that the results cannot be. viéewed w1th complete confldence. Nevertheless,

.some clear pattérns emerge which are con51stent with our earlier reasonlng

and these are worth notinge.. - v e S -
. . i / >

Whether United States' or Japanese estlmates of the price effects .

of pollutlon controls are taken to be . representative, the five countrles

ost strongly specialized in the export of non-rubber prlmary products

(Fljl, Indonesxa, Papua New Gulnea, Phlllpplnes and Thalland) suffer a

clear deterloratlon in theixr terms of trade. U51ng the Unlted States data,

: thermagnltude of- thlS deterioration is around 1 per cent whlle, using the

Japanese data, it is between 2 and 3 per cent.
. t . .

:

/If
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If rubber is classified as a manufactured good, because of its
competitiveness w1th manufactured synthetics, three countrles (India,
Malaysia and SrlLankaycan be said to be neither specialized in prlmary
production nor in manufacturing. The terms of trade of these three
countries, are affected only to a small extent by deveeoped country - .
environnental'policy. .India suffers a slight terms of trade deterioration
and Sri Lanka enjoys a smell terms of trade 1mprovement under both sets
of calculations, whlle Malaysia' 8- terms of trade improves by half a per
cent uging the United States price cstlmates and deterxorates by the same

'

amount when Japanese estlmates are used. ‘ .

The p031tion of the three '%mnufacturers" rs less clear~cut, Under
both sets of calculations Slnfapore enjoys a signiflcant terms of trade
1mprovement. However, the results for Hong Kong and the- Republlc of ‘Korea
dlffer markedly between the two sets of calculatlons. When the Japanese '
price estlmates are used, Hong Kong ] p031t10n is the same as that of
India while the Republic. of Korea enJoys a srgn1f1cant terms of trade
improvement but, when,the United States price estimates are used, both

.auffer a terms'of trade deterioration of similar magnitude to those suffered

by the primary prcducing countries.

\. ”he 1nportant difference between the two setg of estimates of price
effects of - pollutlon control costs lies in the size, rather than the
dlrection, ‘of the relatlve price impacts estimated. -If the moderate - .
‘relative price effects reported for the Un1ted States were representative -
"of developed country env1ronmenta1 policy generally, our results suggest
that’ the terms of trade effects on developlng countries would also be .
emall and, in most casesg but particularly for primary producing countries,
negatlve. Oni the other hand, if the reiative price effects of developed
country environnental policy were more substantial, thls would lead both
‘to more marked terms of trade effects on developlng countrles and to more
clearly defined dlfferences between the impacts on dlfferent sorts of
countries. ' In particular, the poss1b111ty exists that countries w1th a
specialization in manufactured goods, but without a . heavy emph381s on

labour-intensive manufactures, might enjoy sxgnificant terms of trade

improvements,

It shopld'be'noted, however, that a country which has a relatively
stromg concenttation.of activities for which developéd country pollution’
t - » -
control costs are relatively high is liable itself to suffer environmental . .

problems. The extent to which an apparently favourable terms of trade

/impact
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impact is offset by pollution control c0sts in the developing country
' concerned will be 1mportant in determining the lelfare gain to that

51/

country, =

The terms of‘trade‘effects estimated above suggest the 1ike1y”

direction of the immediate impacts on developing countries of developed

country env1ronmenta1 policy, ‘but are. not a suff1C1ent 1ndicator of the
magnitude of those effects. That depends, also, on the nature of the

. resource. resllocations which take place, in response to the terms of

tfade changes. Indeed, where: activities which did net previously enter a

developing country s. trade become established in that -country, assessment

-~ of terms of trade effects, based onoriginal trade structures may not even

provide e reliable guide to the direction of the welfare effects.

N

) " Out ana1y81s of relative pollution control costs has suggested

that the greatest competitive advantage to developing countries is likely

to lie in the processing of basic raw materialSe However, . pollution

control costs are only one of 2’ number of factors which influence the

location of different activities., On the one hand, it may be ‘that other -

factors continue to favour location of processing activ1ties in develodped
countries despite the high pollution control costs 1ncurred in those
countries. On the other hand, changes in. relative competitiveness‘
resulting from other causes mAy swamp - the effects of pollution control

‘costs,. and thevdirection of industry relocation may berquite different

from that‘which would be suggested by environmental'considerations alone, .

In ‘the last Part of this study we examine the patternlof'reglonal‘

trade and investment in selected raw;materials-based activities'and the.

,fbrcesvleading to change in that pattern,,attempting to place the effects
of developed country\environmental,policv'in'perspective alongside other
factors.. . S I . ) S » 4 -
| | . AL

il), This point is discussed further on page 57, ' -

.'L
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V. TRADE AND INVESTMENT IN RAW-MATERIALS~-BASED INDUSTRIES
AND'THE EFFECTS OF ENVIRONMENTAL CONTROLS
The raw-materials-based industries discussed in this Part are minerals
and metals, with perticular reference to iron and steel and aluminium, and

pulp and ﬁeper "all lndustrleu for which pollutlon control cost estimates

~ . \

are relatlvely high.,

The pattern of trade end investment in these activities_in'the‘ESCAP : :
region is ddminated“by Japan's heavy requirements for raw-materials-based. .
productse' Characteristically, Japan has not imported érocessed products
but has established domestic processing facilities based on large-scale
imports of basic raw meterials. One erea of interest, then, is the possibi-~
llty that hlgh pollutlon control costs for professing in Japan might influence_
that structure of trade, leading to a larger proportion of processed products

being imported into Japan.

The majof preducer of many raw materials in the regioﬁ is also a
developed country, so that a oecond area of interest 1s the possibility
that environmental controls over raw.materials production in Australia
“might confer- some competltlve_advantage on developing country. producers,

“or potential producers, of these products, '

-Other things feing eéual, it might be expected that relocation of
processing facilities outside Japan would be directed towerds’areas where.
basic raw materials were‘producee, in order to take advantage of economies
.associated with fhe integration of raw materials productioqﬁand processing
and the minimization of transport and'tranéacfions costs, For many products,
these factors might favour the locatlon of new froceSSLng facilities in -
Australia, rather than in developing countries of the region., Thus, the.
extent of pollutlon control costs for processing in Australia might also
be important in influencing the pattern of trade and investmeht in raw-

materials-based products, -

e An’importanf factor tending to favour location of processing activities
in developed countries is the more ready avallablllty of capital and technical
expertise, However, d].sadvantages suffered by developlng count:rxes in
these areas can, to a large extent, be'overcome by direct foreign investment,
In the case of prpcessing facilities designed principally to subply the

Japanese market, ownership ties with Japanese purchaser companies or trading

/houses

-
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houses may be of crucial importance in gaining market access,™

32/ gor a
‘number of institutional reasons, and particularly because of the more ready
availability of concessional loan finance for Japanese companies inves ting
in developing countries, there is'likely to be a bias towards locating

"offzhore" processing facilities-in developing countries..
I ) ’
Trade and investment in iron and steel C SR .

The principal raw materials employed in steel production are iron
ore and coking coal, Within. the .region, Australisa 'China India and the
Democratic People's Republic of Korea provxde ‘97 per cent of iron ore produc~
tion and between them account for 25 per cent of total world production.
China's. iron ore production is all used domestically, while the Democratic
People's Republic of Korea exports about 1,5 mllliOn tons to :Ghina cach
year and uses the remaining proouction in its domestic iron and steel 1ndustry.
The only substantial exporters of iron ore are Austrelia (81 million tons

in 1977) and India (22 million tons in 1977)e Approximately 77 per cent
of Australia 5. iron ore exports and 81 per cent-of India‘s exports were
purchased by the Japanese steel industry, accounting for over 60 per cent of

Japan's total iron' ore supplylwith imports from Brazi{ accounting for a

4

further 20 per cent.

.
‘-

Although there are small iron ore dep051ts in other countries-in

the region, and iron sand io mined in a number of areas,éé/the bulk of the'
region's supplies of iron ore. Will continue to come from Australiz and India,
with Brazil the main outs1de competitor. The relative competitiveness of
these suppliers 1is unlikely to "be affected significantly by differential '

environmental control costs/in mining, since the bull: of Australia's iron ore
production comes from a relatively remote erea; Y d
' | 7Austrslia'

52/ While Japanese processors have historically relied heavily on long-

.term contracts with independent suppliers to provide security of supply of’
primary raw materials, direct overseas investment is much more likely to be
an important factor in the: trade in processed products, See. Ben Smith, 'The
Japanese connection" in P.-Hastings and A. Farran (eds), Australia's Resources
Future (Melbourne Thomas Nelson, 1978). . ‘ o

"~ 53/ Most notably in 'New: Zealand Iron sand mining in- the Philippines
has been . terminated as a result of envrronmentel difficulties, f

1
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TN Australia is the only significant exporter of coking coal in the
region, providing about 40 per cent of the coking coal input into the
Japanese steel industry and also exporting to most other steel producers

in the region, The main competition for Australjan coal comes from United
States' and Canadian suppllers. \Although environmental controls over the
‘mining and shipping of coking coal in Australia would be more important -
. than for iron ore, their impact would probably be similar to controls imposed
in North America and would not much affect the relative competitivaness of
the alternative suppliers, Equally, a rise. in coking coal prices, due to
enviroumental policies in the deVeloped countries supplying ESCAP region
steel producers, would not have much effect on the competitiveness of
regional steel production, since steel producers internationally are heavily
depéndent on developed country sources of coking coal, . It is possible that
.enwironmental controls in. developed countries, and particularly'in Australis,
might stimnlate more rapid exploitation of coking coal resources in India.
and China and a move towards greater self-sufficiency in coking coal supplies
for the expanding steel industries of those countries but, while the,extent
of such an effect is impossible to-quantify, it would certainly be relatively

minor,
r'

Steel production in the ESCAP‘region accounts for about 22 per cent
of world output and has declined in ‘line with world production during the
recession. However Japan' s steel production has declined more sharply
than that of the region as a whole, so that its share of regional output
fell from 72 per cent in 1974 to 68 per cent in 1977, This decline in
Japan' s share is matched almost exactly by the increase in the share of
the Republic of Korea, peither of wnich produced steel in 1974,

, It now seems clear that although the Japanese steél industry can
IexpeCt-to move closer to full capacity as the recession ebates future

growth in Japan's steel production will be extremely limiteds The reduceo
coﬁpetitiveness of the Japanese steel indnetry has a numper of ceuses,
includlng'a general shift in Japan's comparative advantage awey from
physical-capital -intensive, heavy industry towards technology-based activities,
) but high pollution control costs have been a significant contributory factor,

The _strong export orientation of the: Japanese industry, for which exports

T ' L ' /have
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have represented up to 40 per cent of total sales, has left it exposed
to the full impact on competltlveness of adverse cost movements.éé/ |

'
.

The decline in Japan's'competltlveness in steel production has
been matched by increased competitiveness in_a number of'developing '
countries in Asia and South America.“The most notable example is the

Republic of Korea which, although still only a small steel producer,‘has
successfully built up an industry'which exports over one third of .its

output, While high pollutlon control costs in Japan have and w111 increase
the competitiveness of developing country producers in international markets,
it should be stressed that these develoPmento are -more fundamentally the
result of broader changes in the pattern.of comparatlve advantage and would _
have occurred anywayi Thds, developed ¢ountry. pollution conttol costs can

be seen as an additional force which is complementary to the operation of more

powerful forces for change in the location of world steel productlon.

. The impact of pollutlon control costs on the Japanese steel’ 1ndustry
does not espec1a11y favour developing countries in the ESCAP region (by
comparison, for example, with.Br32119 since the regional orientation of
the steel trade is not particularly strong, - However, attempts hy the V'
Japanese steel industry to reduce its pollutlon control costs by relocatxng
productlon of 1ntermedxate products . offshore .are likely to have direct Co
) reglonal'implicat1ons since costs of trangportatlon of those products to
Japan will be an important factor. ' .

Pollution control costs are particularlv high for:the operation of
coke ovens, blast furnaces .and sinter plants, so that relocat1on of these
activities outside Japan and a shift in the structure of the domestic
industry towards the final stages of steel making could 51gnificantly reduce
pollution control loadings. ‘- On the Sther hand, " the vefy precise blending
techniques which have contrlbuted to the ef£1c1ency of Japanese steel pro-
duction, and which rely heavily on co-ordinated large-scale purchases.of
raw materials from a range of sources, would be moxe difficult to maintain
if coke ovens ‘and blast fhrnaces were oispersed'geographically.,‘Nevertheless,

N Ia

- - . ¢

54/ In this sense the Japanese steel industry is more vulnerable than
those of other developed countries which protect their domestic industries
. from 'excessive" import penetration, As the major world exporter of steel,
Japan will bear the brunt of increased competitiveness of developing country

producers,
\
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a-lpngyte;mlpossibiltty is that the Japarese steel- industry may become a
substantial’importef of .pig iron supplied by iron and steel producers in
developing countries of the region. 4
To date, the major example of any wrelocation of intermediate pro-

duction has been the esteblishment of a éinter plant in the Philippines by

Kawasaki Stectb This plant uses Auotralian and Bra2111an fine iron ores

and coke breeze imported:from. Japann\ it seems clear that this overseas

- investment was_ the result of envxronmenta; Sressures, and that the pollution

.control.procedures adopted at the plant are substaniially less rigorous

55/

than those which would be required in Japan.22 v

While furrher relocatlon of ainte. plants would offer considerable
scope for reducing poliution controL costs this will be inhlblted for ’
some tirme to, come by the present overhcapacity of relat;vely new sinter
plant in Japan.. Also the alternatlve possibility is that the Japanese
steel industry will. substttute pe‘let1ch find ores for sintered ores.56/
Whereas oifshore,ulnter.plant nould Le expécted to be located in developing
countries close” to Japan, pel et121ng plants are established in conjunction
with iron ore mlnesn Although recent pellet plants desloneo to supply the l

Japanese steel industry have been located in Bra211 Chile and India, ‘rather

‘than in Australia, this reflects prlncipaxly the 1ow grade of the fine ores

from. these sources which carcnot econom1ca31y be used without pellet121ng,
and it is hnllkelv that pollution control -costs in Australlan production of
pelletized ores would have other than a marglnal effect on such location’

decisionsa

. . -
v R

In general ééve1oped countvy envxronmental control costs
relating to irom and steel minerals and ploducts appear unllkely to have
substantial effects on the trade of ESCAP developing countries.’ ' The only
areas ‘where pollution control costq may have a major influence on changes

in the pattern of trade and lpvestmcnt w111 be in the relocation of inter-

~mediate productlonnqutulde Japan, and_the probable benef;ciaties from this

r

are likely to'be the Pbilippiqes and Indon2sia, It may be, however that

J_the establlshment of such IuCl1lt‘eS will itself contr;bute to the possiblrity

of those countries develop;ng their own steel industries;’ The current

¢+
\

. - 1Y
’ : o o ' ' /consideration

-

55/ B.I. Ca“tleman ops cit., p. 255 | '
' 56/ To date, the Japanese,industry has been relatively slow to adopt

' the yse of iron ore pellets, by comparison with U,5, and European producers,

in part bacause sintering .provides a usé f£0r coke breeze which would, otherwise,.
be a waste product from coke productlonL A'though pelletlzlng is relatlvely
energy intensive, advantages in using pcllets allow them to conmand a premium,

t -
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considerat%on of an integrated gteelworks on Mindanao in the Philippines
is related to the existence of the Kawasaki sinter plant, since economies
may be effected in the shipping and handling of raw materials by joint
arrangementa between the steel mill and 31nter plant, - In that case, then,
Japan s high pollutlon control costs for steel making may directly con®
tribute to decisions about the location of steel-making facilities in
developing countfies. Otherwise, they provide a general encouragement to’
expanded productlon in developlng countries whose comparatlve advantage is

basically determined by other factors,

Trade and investmeéent in bauxite/hlumina/eluminium oL “

v

The production df aludinium involves” three distinct processes:
mining of bauxite, refining of alumina, and reduction of alumina to

aluminium by a highly energy intenéive smelting process,

Within the ESCAP reg1on India Indonesxa and Malaysxa produce
signiflcant quantities of bauxzte but Australian productlon accounts. for
90 per cent of the reglon s output (excludlng Chlna which has substantial

“production the exact ﬂlze of which is unknown) ano over one third of total
western world supplles. While India uses most of its bauxite productxon
domestically to produce aluminium? Indonesia and Malaysia have in,the past
expofted their’ production to japen.‘ Australia has'élserxported bauxite

to Japan and to Europe, but the bglk of Austreiia'é production is exported

as alumina to a number of countries and chiefly to the United States,

The ESCAP region .produced 14 per cent of world aluminium output .
in 1977, a one per cent inerease over its share in 1974, Almost 60 per
cent of the region's‘output was produced in Japan, with a further 19 per
cent belng produced in Australla and New Zealand. India and China each ,
produced about 9 per_cent of the region's output, and the Republic of Korea
around 1 per cent each, ‘While India is close ‘to self-sufficient in
aluminium production Japan and China Eoth imporf almost 50 per cent of
their requirements and the Repufllc of Korea are even mdre heav11y dependent
on meorts. Only Australia and New Zealand are net exporters of a1um1n1um
and supplies from these countries presently meet only z small part of the

region s total import requlrements.

The Japanese aluminiun industry obtains .about 7Q per cené of its
ravw material inputs as bauxite and 30 per cent as alunmine, All of the
alumihna imports and about: 60 pef cent .of the bauxite imports come from
Austfalia, wnile/imports of bauxite from Indonesia and Malaysia make up

/the
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the bulk of the remaining'sppplies.

'

Alumina refining has ‘quite substantial environmental problems
s ine Japan associated .with the need to dispose of large volumes of alkallne

57/

“nred gud", Also, this dctivity is relatlvely energy 1ntens1ve
requiring considerable amounts of fossil fuels for steam generation, and
Japanese energy'prices are hlgh For both of “these reasons there would
seem to be a strong lncentive to relocate alumln reflnlng outside Japan,
However, a more powerful force is the lack ‘of competitiveness of aluminium
smelting in Japan, which is,likely to lead to a relocation of the whole

industry. : g -

- B . .

While direct pollution control costs no doubt contrloute to the
problems faced by the alum1n1um smeltlng 1ndustry in Japan, the major
. factor is the high costs of electric power in that countryl This is due
- both to the reliance on 1mported fuels, and espec1ally oil, and to high
" pollution. control costs in thermal power generatlon.ssll Shlshldo and
Oshizaka estimate that the meact .of the oil price® rise‘on the cost of
electr1c1py may be only slightly greater tban that of pollutien contrql
costs, but - -this is alnost cefteinly-an underestimate.égl In any event,
power costs in 3apan were,higﬁ before pollution control costs and she
oil.price‘increases became important and aluminium smelting has never

been more than marginally economic.

‘ Relocatlon of alumlnlum smeltlng outside Japan will" depend
‘-chiefly on costs of electrxclty supply in alternative locations. An
) early example was the development ‘by Japanese arid Australran companies
. of Ehe Bluff smelter in New aealand This smelter uses hydro-electrlc
power to smelt Australian alumina, with the aluminium produced being,
.exported to Japan, More recently, Japanese alumlnlum companies have ~

become involved in prOJects based om\ hydro-power in Indonesxa and Brazil,

' . ‘ / Production

A

. 57/ The volume of "red mud" which needs to be ,disposed of is
approxxmately half the volume of bauxite processed, .

" 58/ The Japanese aluminium smelting industry.relies on oil-fired
power for almost two thirds of its electricity needs, compared to an
average of about 12,5 per cént for the western worlc as a whole and only
1 per cent for the United States., ’

59/ They have estimated the effect of the oil przce rise on
electr1c1ty prices in Japan as approximately 13 per cent, compared to
approximately 11 per cent for pollution control costs' Shishido and

. Osblzaka ;B° cit., p. 24.
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1 Production of alumlnium in the region out31de Japan will be
stimulated not ‘only by the reduded competitiveness of the Japanese
“industry but also by the 1ncreasxng requirements of the" ‘more rapidly

l‘grow1ng developing countries, -none of Whlch has the capacity to generate .

v t

electricity at low costs.6 This will benefit India, which has conSLderable

‘uritapped bauxite reserves ‘and plans to expand aluminium production sub~ -~

stantidlly, but it is doubtful whether Indian producers can compete with’

{

’ countries where hydro«electrlc power is available.‘ Moreover, Australla s

coal-fired power generation 1s relatively low cost, Because ‘Llocation of )

”power'stations on coalfields away from urban areas reduces both transport

N

_costs and pollution control costs, SO that developing countries will- face

R ‘A
strong competition from Australian suppliers of alum1n1um.6l/ ) ' .

- . F

While pollution control costs have obviously been 1mportant 1n

reducxnc the’ competitlveness of the Japanese aluminium 1ndustry,41t seems -

unllkely that those costs 1n Australia are suff1c1ent to offset the sub=
stantial energy costs advantage that ‘Australia has over most developlng

countries in the region. This applles, to ‘a- lesser extent, also to alumina

AC T WY
refining where the relative availdbility.of space allows “large '"'mud ponds/

to be set -aside in Australia for waste disposal.ég/ ot ., . "
- " \ - \ ' . . . .
it should be noted that, in contrast to the trade,in‘bauxite which °
. has had a strong regional'orientation,'transport costs are a relatively ‘
minor factor in the aluminium trade. Thus, not only will ESCAP developing

countries seeklng to develop aluminium smelting capac1ty, based either on

1

/indigenous

'

60/ Proposals for expansion of aluminium smelting capacity in the
Republic of Korea, for example, have so far failed to gain government -
approval because of high energy costs. . ’
’ 61/ Apart from the aluminium smelting plant to be developed in
Queensland by Cofialco in ass001ation with Japanes€e interests,’ there is a
number of plans for new smelters based on coal—fired power in New South
Wales. :

i ‘ oL

62/ This depends on- location, however, and difficulties in disposing -

,of wastes s have been cited as contributing to problems faced by Comalco in
establishing a second- alumina refinery in Queensland. At one stage it was
proposed to locate this refinery in the Philippines, but in the end, the

project was shelved. : S :

- T .
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indigenous'bauxite feserves or on alumina imported from Australia, need
‘to compete with Australian producers, but they will aloo face strong com-,
petltlon from countries with relatlvely cheap power supplies outside the

region.
- .

. ~ Over-all, it seems. likely that, as with iron and steel, pollution
eontrol,costs are a secondar& factor ‘influencing IOCationkdecisiohs in the
aluminium industty. Although Australia's costs due-to environmental controls
may be hlgher than those of other countrles in the region, they are not so
hlgh as.to offset other locational advantages that Australia has. Equally,
lalthough pollution contrxol costs in the Republic of Korea may be quite low,
this is more than offset by the lack of cheap power generation and it WOpld
‘not seem sensible for these countries to seek to develop large scale
aluminium _industries. Indonesia has the aévantage of substantial hydro-
e}ectric power potential, as well as relatively low envircnmental costs;
and these will lead to_the steady development of aluminium smelting and
alumina refining ffom Indonesia's domestic bauxite resources and, possibly,

63/

to smelting of additional alumina imported from other sources.—

Trade-and investment in paper and pulp

Ae table 9.showé, over 70 per cent of the production of paper

and board in the region takes place in the three-developed countries, while
China accounts for a further éO per cent. Four.developing countries account
for most of the remainiqg production. Only New Zealand exports a significant
proportion of its output, althoagh Japan's net exports are, in absolute
qgantity, twice as gteat as those of New Zealand. These exports go mainly

" to other countries- in the redgion, and the region as a whole depends on
imports from the rest of the world .for about 7 per cent of its total paper

consumption. .

The pattern_of regiohal production of pulp is eimilar to that of
"papef and boaro, with thé developed countries ano China accounting fo; over
90 per cent of output. ‘However, only New Zealand ie a net exportet of B
pulp, selling malnly to Australia and Japun, ‘and the other three countries

have a significant dependenge on imports. Of the remaining ESCAP countries

/

/only

63/ In the initial stages, developmept‘of alumina refining in
Indonesia will not be sufficiently advanced to meet the needs of the Asahan
’ smelter and it is expected that alumina will be purchased from Australian
sources in the meantime.
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only two, India and the Phlllpnlnes, are SLgnlflcant pulp producers and
4
only India approaches self—sufflﬁlencv.ém/ The region as a whole depends
on 1mports of pulp from the- rest of the world for about 11 per cent of

1ts supplies, with the bulk of these 1nports coming from Vorth Anerlca.

~With the exception of Japan,'all of tbe region's ?qu producers
rely on indigenous raw materlals. Table 10 indicates the sources of
supply.of pulpwood and woodchlps to the Japanese pulp 1ndustry in 1973,
when 35 per cent of requlrements we;e ;mpo;ted{ Thle figure had r;sen
to 43 per cent By 1977. It can be seen tﬁat the major souice-oﬁ imports'
is North America‘and that; within the region; Australia's share'of Japan's

imports is more than double that of the developing countries.

~ The strong dependence on North American supplies of pulp and
woodchlps is due-to the relatiwve absence of coniferous timber in theé
ESCAP countrles and the technological requirement to maintain a substant1a1
,proportlon of long=-fibred pulp, produced from softwoods, in paper maklng
processess This is reflected also in New Zealand}s export specialization
. in woodchips, pulp and paper, all of wbich ié based on con;ferous éorest ’

resourcese.

, Japaneee overséas.investments in activitiesiprovidihé materials
for the paper industry are divided between North and South America and
southeast Asia .and Ooeania. As at Apfil 197?, Japanese companies’ had
investments in three pulp making facilitiés in Canada, two in the United
States and one in Biazil, The large new Brazilian‘planf is.supplied with
pulpwood from a major forestry development in which there ;s‘also Japaneee
equity, and one of the éqlp mills in the United States'is:associateq with-
a Japanese’iﬁvestment in pulpwood production. ' ‘ ,

In contrast to the pattern for North and South America,’ Japanese
paper lndustry investments in A51a and Opeanla have been concentrated
heavily on production of prxmary wood raw materials, with the only exceptlon
to th;s belng one pulp mill in New Zealand,. Malaysxa has been the major
recipiéht of Japanese investment in pulpmooé/woodcblp production, with .
five separate faeilities, while Indoeesia has two facilities and Papua

New Guinea, Australia and New Zealand one eéach. _

>

. ' ' 4 ; . /The

64/ About 70 per cent of India's pulp productlon is based on non- 2
wood flbres, lncludlng bamboo, reeds,-and straw. .
. : \ -
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" The ‘main.direct competltlon for developlng country supplrers of
pulpwood and woodchips comes from Australia, sxnce Japanese imports of
wood ‘raw materlals from other developed countrles are predomlnantly
A coniferous. . Australla 8 export woodchip industry has been/the subject
of a number of environmental enqulrles, but the major concern 1n draw1ng

.ap regulatlons controlllng the industry has béen the maintenance of the

value of the basic forest resource rather than strlctly external :
65/ ... | -

envrronmental impacts.— ~ To the extent that these are purely economic
consrderatlons, which may be only poorly reflected in the actlons of
prlvate companles due to the hmethods of llcenSLng and contractlng-adopted,~

u-the&e is 11tt1e reason to suppose that controls lmposed in Australla are
«
more costly than those whlch it would be ratlonal for. developlng country

competltors to adopt. However,-the de51re to maintain forest resources
Aand;assocrated‘flora and fauna in Australia more .than reflects the future -

‘ecoﬁomic vaIue of thoge resources because of the value attached to the

,

prefervatlon of relatlvely scarce natural env1ronment for its own sakes

fThﬂs, coupled w1th envrronmental controls ‘on the operatlon of woodchlpplng
\ ‘

. mlhls,,may prov1de some competitive advantage to developlng country

Aexporters of woodchlps. Although there lS llttle ev1dence whxch can be

brought to bear on the question, it is probable that the competltlve |

advantage "to countries such as Malay51a or IndoneSLa der1v1ng from Aus~

|

trallan envrronmental polrcy relatlng tOtproductLon of WOOdChlpS is not

‘great.\

The: position of developlng country exporters of wood raw materlals
| maz also be affected by env1ronmental controls' in developed countrles

) revatlng to pulp and. paper makrng. First, it might be thought that pollutlon
co&trol costs could, through their effects on prlces, reduce demand for

pa%er and, consequently, for the raw materials used in -paper productlonw
However, this effect is not llkely to be at all large because paper has no

i

effectlve substitutes in .many uses and, in the packaglng area, the sub-
stltutes Whlch may be employed are-prlnc1pally plastlcs whose pollutlon

-

_control costs are also relatlvely hlgh.

’r
T

4

65/ See for example, Economic and Environmental Aspects of the Export
.Hardwood Woadchip Industry, Australlan Government Publlshlng Servrce,
Canberra, 1975,

l
i
1
0
[l
i
v




- 50 -

A more substantial possibility is that tﬂe relatively high’

pollution control costs in the manufacture‘of‘wood pulp could lead to
a substitution awdy from use of this intermediate input and to gfeater'
use of recycled waste paper. In Australla, wheré around 50 per .cent
of the*material input into the production of packaging papers is waste
paper, it has been estimated that replacing thig with additional inputs
of wood pulp would add 60-75 per cent to the pollutlon control cost
loadlng borne by the final product.66/ In Japan, waste papexr now provides
about 40 per cent of the’ total material 1nput 1nto paper production,
compared to about 25 per cent for the Australlan lndustry over-all and

¢ between 20«30 per cent for most major paper producing nations. while
there are evident environmmental advantages to the hiéh Japanesebuse)of
recycled waste paper, the extent to whlch this has been stlmulated by

. enylronmental considerations is not clear. Uncertalntles relatlng to the.

growing_dependence on imported wood raw materials, and fears of future )
scarcity of such.materials have also played a significant role. Neyerthelessg
it seems likely'that’pollution control costs have played some part'in/
decisions to facllitate incfeased fecycling of. waste paper and that -this
;would have impacted adversely on suppliers of primary wood raw materials
iu general; The extent to whlch any ‘further movement ' in thlS direction .'“
can take place is heav11y constralned by loglstlcal problems 1n obtalnlng
larger quantltles of ‘'waste paper as well as by technical factors in the

. manufacture of paper. Thus, further substitution éhay from pulp based on

primary wood raw materials is.perhaps unlikely.

On balance, the p051t10n of developing countries such as Indonesia,
Malaysia and Papua New Gulnea, Whlch export wood raw materlals for paper -
maklng to Japan, has probably not been affected significantly by developed
country environmental policy, with favourable and unfavourable effects

-~

tendlng to offset one anothert
N N ‘ .
As indicated earlier, pollutlon control costs are relatlvely high*
1n the production of wood pulp, so that one possxblllty is that there ,
might be some relocation of the pulp-making act1v1ty tcwards developlng
countries where control costs were lower. The substantlal economies

associated with integration of ‘intermediate production with e;ther

/production “

66/ Department of Environment, Housing and Community Development, - !
" pollution ; Abatement Costs in the Pulp and Paper Industry, Canberra, A.G.P.S.,
1977.




i

|
|
i
| - 51 -

production of .the raw material or production of the'final product
suggest that any relocation of pulp manufacture not integrated with

paper maklng is likely to be dlrected towards areas where primary wood

raw'materlals are produced. Within the ESCAP redlon, this is llkely

to mean further processrng of pulpwood prior to export "in Australla oY

in developlng countries such as Indone51a, Malaysra or Papua New Guinea.

i " Pollution control costs differ between ‘the alternative processes
forlmanufacturlng wood pulpe Between the two classes of chemlcal pulplng,
OEC6 estimates suggest that pollutlon control, costs for sulphlte pulp

are more than twice those for sulphate pulp.67/ ;n.Japan, pollutlon,control

cos%siln 1975 were estrmated to be 12.9 per cent of product price for

sulphite pulp and only 3.8 per cent for sulphate pulp. 4Tn recent. years

there has been a consxderable movement away from the use of sulphite pulp

and ‘this is expected to continue. For the other broad classes of pulps,

semi-chemical and cheml-mechanlcal, pollution control costs were estimated

by the OECD to average 9.6 per cent of product prlce 1n 1975, with the

flgure for Japan being slightly higher. However, the economles assoc1ated

3w1th the rntegratlon of seml—chemlcal pulp production and the manufacture

of corrugated board, coupled with the low unit value of these pulps, have

‘tended to mean that they are rarely traded 1nternat10na11y.

|

i

1 .The p0331b111t1es of substituting away from the use of pulps

Awrth Bigh poIIﬁtlon control costs, and ‘the resrstances to trade in some

forms of pulp, s1gn1f1cant1y reduce the incentive to relocate pulp
manufacture in countrles ‘where pollutlon control costs are lower. However,
it seems probable that~env1ronmenta1 pollcy in Japan will contribute

to mov1ng Japanese paper'producers towards a greater dependence on imported
pulps.

i
|
1

" . B

In evaluating the relative competitive positions of Australia

~and . developlng countrles 1n the region, a number of issues, most of which

are‘also 1mportant in relatlon to processlng of other raw materlals,

'.requlre consrderatlon. It appears that Australla S pollutlon control

l 68/

co:ts for pulp and paper are smaller than those of Japan.— Although .
developlng countries may have smaller pollutlon control costs than:
Australla, Australia's technolo 1ca1 advantage deriving from 1ts

$ "~‘ ) o o . o - /established

|
!

67/ Pollution by the Pulp and Paper Industry (OBECD, 1973).,
68/ The evidénce on this is not clear, but this would seem to be
rmplled by the llmlted data avallable. :

| . '

4
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established pulp and paper industry, and the.more(ready aﬁaiiebility

of capital for wﬁat is alrelatively capital intensive industty,'may

more than offset the advantage that pollﬁtion contrdl .costs alone confer

on the developieg countries. On the other hand, as we have noted earller,
overseas 1nvestment by Japaneoe companles may be capable of compensatlng

for these disadvantages of deyeloplng countries aqd such investment decisions

«

are likely to be biased in favour.of locating in developing countriesi

Ovér=all, any relocation of wood pulp'preductiog in the region,

- based on exports to the Japanese market, would probably involve develop-

mepte in Aus;ralia as. well as in countries sﬁch;aSvIndghesia, Malaysia
and Papua New Guineé, with the developihg eountriee possibly having a
larger shdre of pilp supply to.Japan tﬁan'they currehtly have of‘wood
raw materials;A However, such developments w1th1n the region must also
compete with possible developments elsewhere in.the worlde To date,

in fact, the on;y Japanese invespment in wood-pulp production in a
developing country'hes been in Brazil, where hardweod chips are converted

to pulp'befere export to Japan.

Although pollutlon control costs in the manufacture of paper ~
and board are absclutely smaller than those incurred in productlon of
wood pulp, as a proportion of value .added they are relatively substantial.
Where paper is manufactured wholly from pulp,'vaipe added is generally '
oniy’}o-zo per cent of the palue of output;'so that pol}ution bontrql
costs amounting to only 2 per cent of prdduct price ﬁay.represént as
much as 20 per eentxof value added.ég/ The‘significance of~;his is
that-what‘appear to be small differences in pollgtion control costs

betpeen countries may have a substantial impact on the prefitability

of investments in paper making.

" One poséible implicatiop of this is.that develop.ing'count:gies“w
where capital and technology are relatively available, But.where‘poflution
control costs are relatively low, may be capable of cbmpefiﬁg internationally
iﬁ,the productioﬁ of paper. Among theé ESCAP developing countries, the
most likély counfry to fulfill this role is the Requ;ic of korea,‘which
is a}ready a small net exporter of paper‘produceg largely from imported
pulp.‘ One constraint en such a development, Qowever, is the availaﬂilityf

.

/of

69/ value added is greater when waste paper is used.in the productioﬁ

process, since preparation of the waste paper is counted as part of the

paper-making activitye. . o . -
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| .
ofiwaste paper as an input which allows substantial economies to be

,re?ped in developed countries. : Given that the Republic of Korea's per
ggbita consumption of paper is orly about one eighth of that of Japan,

the possibilities of recycling waste paper to meet the needs of a large

t

soale paper export industry are likely to be severely limited.

| While it appears that some developing countries in the region
q uld benefit from developed country env1ronmenta1 pollCles relatlng to
the pulp and paper lndustry, as a result 'of increased proceSs1ng of

wood raw materials or due to the development of an export paper industry,

|

it does not seem likely that such developments will‘be'verv substantial’

.
or widespread. ° .. v

| ' The situation of aluminium, where the main force for relocation

is low energy costs; closely parallels that of other basic metals for which

e?ergy intensive smelting and reflnlng processes are employed. The recent
major nickel development based on hydro-electrlc power at Sulawesi in

Indone91a, in which there 1s Japanese equlty and which W111 provide nickel

.matte to Japanese reflnerles, is an lmportant examplef- However, for some

+

m%tal 1ndustr1es pollution control costs are substantlally greater than is
the case for either iron and steel or 'aluminium,..becausé of dangexrous
sgbstances associated with the ores being processed oxr becau e the metals

themselves are hazards to health.

,In the smeltlng of copper, hlgh levels of arsenic sometlmes have
to be recovered as by-productse. - Copper concentrates from the Phlllpplnes
have a hlgh arsenic content and énvironmental controls over arsenic
productlon in the United States are maklng it increasingly dlfflcult to
process concentrates from this source. Extens1on of such controls 1n
developed countries will reduce demand for copper raw materials from- the
Phlllpplnes, and will stlmulate that country ‘to extend 1ts own refining
70/ -

act1v1t1es. -

’

Some activities havé virtually prohibitive environmental controls
o

mposed in developed countries and these are strong candidates for

|

relocatlon in developlng countrles where controls are less severe. In
| . ‘

f/
/recent

| | |
I
! 70/ Env1ronmental problems ‘have been encountered in the Phlllpplnes
in relation to copper refining, and deldys have recently been imposed on
one new development while revised control procedures were drawn upe

i
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~ recent years Japanese companies have closed ‘down mercury and chromium:
operations and relocated them in Thailand and the Rep?blic of Korea; and .

it is probable that a number of srmllar examples existe

Whlle controls of pollutants which are harmful only in large
s ~
volume, such’as sulphur dlox1de, do provrde an incentive for relocatlon

[}

N

‘outside, Japan, control ‘costs in Australla are substantlally lower so

that there is no obv10hs presumptlon that developlng countrles in the

ESCAP region will be the major beneflclarles of any relocatlon. However,

+

for industries where the pollutants involved are’ harmful at duite low
concentratlons, Australian pollution control costs are much closer to

those of Japan and the incentive to relocate in. developing countries may /
be very large. T, . ‘ , \

The pr1n01pa1 relocatlon of proce381ng activities towards ESCAP

developlng countries re«ultlng from developed country environmental policy,
‘'seems less llkely to take the form of a: qeneral shift in comparatlve ’
advantage but, rather, to be concentrated on a few activities whose potent1a1
for creatlng env1ronmenta1 damage is very great. Thls ralses 1mportant
policy lssues for the developlng countries concerned, and these are N

. commented upon further in the concludlng part of the studye.
VI éONCLUSIONS AND POLICY IMPLICATIONS . ! /

" This study has rev1eWed the nature of the possrble effects of |
developed country env1ronmental policy on developlng country trade, :
examining general resource allocation and macroeconomlc elfects, effects
of developed country product standards, and effects of pellution controls
on productlon processes.' The main conclusions are presented below in

summary form.
.. \ - ‘
The available evidence suggests that the general resource allocation

and macroeconomic effects of developed country environmental policy are

!
\

-not so large as to have any significant impact on developing countries.
.\ Broadly, "economic growth".in the developéd world will not -be retarded-to
an extent which. adversely affects the growth of markets for developlng

Py

country products.

The 1mp051t10n of product standards by developed countrles 1s[

llkely to‘have adverse effects on all developing countrles, but part1cularly

. /on
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on those which depend strongly on agricultural/foodstuff exports and which

rely on imports of manufactures. - These countries are most likely to face

,dlfflcultles in meetlng developed country product standards for their’

exports and to suffer from the-' 1mpos1tlon of lnapproprlate product
standards 1ncorporafed 1n thelr 1mports.

|
|
t
!
1n obtalnlng 1nformatlon about developed country product standards and in

N

the lack of harmonization between developed countries in the standards ‘sets

a

.

Part of the problem for developlng countries lies in dlfflcultles

However, .although it would clearly ke in the interest -of developing countries
to-press for more satisfactory advance notification. of standards, it is not
certain that greater harmonization of developed country policies .would be

advantageous, since this could lead to more Strlngent standards being set

on average. Neither is it obv1ous that harmonlzatlon of standards and

procedures for policing 'them would reduce the extent to which they were used

as covert trade restrlctlons by developed countries. -

! In general it appears that the costs of pollutlon controls relating

|

y

to productlon processes 1n developed countrles are- borne by the 1ndustr1es

,concerned, SO that _they are llkely to be fairly fully reflected ln price .

' changes. While this would be expected to increase developlng country com-

petltiveness in productlon of goods whose pollutlon control costs were

Arelatlvely high in develaped, countries, when account is taken of the exchange

rate/lnflatlonary adjustments needed to offset the balance of payments impact

. developlng country competltlveness would be expected to. decline for act1v1t1es

where developed country pollution control costs were relatively 1ow.

‘A, first estimate of the welfare effects on developing countries of

the relative price changes,due.to developed country environmental controls.can

‘be obtained by examining effects on the terms of trade. Using United States

and Japanese estimates of price effects of pollution controls, the terms of

trade {impact on eleven ESCAP developing countrles was estlmated. it was .

!

spec1a11zed in prlmary productlon, Fiji, Indonesia, Papua New Guinea, Thailand

found ‘that the terms of trade deterlorate for those countries most heav1ly

and the Phlllpplnes, though the extent of that deterloratlon is relatively

small‘when United States price estimates- are employed. For two other
primary producing countries,,Malaysia'and Sri Lanka, the ) ‘

¢ !
i
|
' -
: - /terms

l
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terms of trade is 11tt1e affected if rubber exports are treated as closely
substitutable for synthetxcs. Hong Kong and Indla suffer small terms of
trade‘deteriorations, and only the Republic of Korea and Singapore appear
to benefit from significantjterms of trade improvements., 'In the case of
the Republic of Korea, this-resuit only arises when the greater relative
'price effects'estimated for Japan are used. .Using the United States price

estimated, the Republic of Korea suffers a_terms of trade deterioration,

The welfare loss from a terms of trade deterioration will\be
smaller the greater is the extent to whlch resources are- encouraged to
move between act1v1t1es by. the relative price changes.‘ Havrng observed
that pollutlon control costs for raw materlals proce351ng activities
are relatlvely great, we conSLdered the llkely lnfluence -of such costs'
on the pattern of trade and 1nvestment-an selected raw materlals processzng
industries. Whlle there is some indication that pollution control costs
may‘contribute to a_relocation of-processing activities in deveioping
coﬁntries of the regiony this‘influence is, in generai, either limiteds ox.
overshadowed by'other factors. 1t appears unllkely that the impact on
economic welfare of adverse terﬂs of trade movements due to the prlce
effects of: pollution control costs w111 be reduced substantlally by a

major movement of process1ng acti v1t1es 1nto prlmary produ01ng developing.

N . i’ \ a .
countriess . ° ‘ i o , .

¢
1

Whlle the above suggests that the influence of developed country !
environmental p01101e° on developlng countries in the reglon is likely to
be adverse,-partlcularly for thosexcountrles most heavmly specialized in
primary products, it should be stressed that the size of those effects is
relatlvely small. By comparlson w1th the major shifts in comparatlve )
' advantage occurrlng in the reglon, whlch result malnly from rapldly 1ncreas1ng
labour and enexrgy costs in Japan and from a take-off into. sustained growth
. by some of the developlng countrles, the general influence of envxronmental

controls on patterns of trade and 1nvestment is not very 1mportant..
. ! i N . . :

However, our generally aggregatlve approach and the absence of
'adequate date at the - 1ndustry subs ector level do not allow accurate Judge- ‘
ments to be made about the extent of relocatlon of processes whlth are :
of relatlvely minor economic value 1nd1v1dually but whose pollutlon control

costs .are extremely high.. While it would be. 1nappropr1ate to suggest that -

P

/developing

v
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developing countries should adopt the same standards as developed countries

for these hazardous actlvrtles, there. is a substant1a1 danger that lack of
1nformatlon on the part of developlng country administrations may,lead

them to accept levels of control whlch do not reflect the costs of the
l
danage generated. The prov151on of information on risks assoc1ated with

the more hazardous production processes, and on the costs and eéffectiveness

ofivarioﬁs alternative control proceduree, would be of substantial assistance
toldeveloping country governments in establishing policiesiappropriate to
[}

s Y i K3 .. 5 - . K] . 3
their own particular circumstances towards such activities. This should,

'perhaﬁs be'a priority for technical and economic research at the international

v
W

level.

l _More generally it,will rarely be the case that costs of env1ron—
mental damage from pollutlng activities are, as we have earlier assumed
fo% analytlcal convenience, zero in ESCAP developlng countrles. This
means that our ‘assessment of the terms of trade effects on developlng
countrles of. developed country environmental pollcy tends to overstate the
ga}ns, since we nave assumed that developed country exporters can obtain

pr%ce'increases equivalent to thHose for competing developed country products

Iwithout‘needing to devote resources to pollution abatement‘in their own

production processes. .

| As the concentration of‘pollutiné activities in ESCAP developing

bo?ntries increaées, whether those industries were initially: attracted

there by low pollutlon control costs or by other factors, so will the’
social &osts of envrronmental damage' 1ncrease. Thus, the pursuit of
relatively low levels of environmental‘controls will become progressiveLy
leés desirable if community well=being is to be maxlmlzed. Essentially,

-

1ndustr1a1 development 1nvolv1ng increasing pollutlon will reduce the

javallablllty of envlronmentalramenlty relative to material goods and increase

- thé relative value of environmental protection. Over time, then, it will

bejnecessary for'develgping country governments to adopt more and more .
stringent environmental cdontrols, and theée will steadily erode any
competitive advantagé that they may presently obtain from relatively low

.o .

po}lution control costse.
i .

|

! ' . )
ll . . . . ‘ /While
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‘ While'recoédizing the limits outlined in the preceding paragiaph

and the need for developing country governmenta -to ensure that they have
’ adequate 1nformatlon on the envxronmental effects of dlfferent activities,

it should be stressed-that 1n many -areas it remains sensible for developlng
countries to set standards which are less étfingent than those: imposed
in developed countriee. 'Tﬁe important‘policy issue'fer develpping countries
is to set -levels of environmental control (and-this'may'be defined to include
such things as workplace regulatloﬁs and labour market restrictlons, as well
as pollutlon controls"wnlch are approprlate to the;r own clrcumutances,
and to resist pressures for them to adopt levels of control whlch are o

A

approprlate to countries at a substantially hlgher level Qf material wellT

t

' being.

. A_ . , ._[Tablle 1.

~}
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Tablé 1, Total expehditureS'allacé;ed to.
pollution control as a proportion

of GNP
’ | {
i . - _Peidentage of GNP

S Tg71-1975  ~  1976-1980
Federal Re@ubliq of Germany . 0.8 - . RS Y
Italy o L s - " L3
Japan®’ E v | ., o '3',0 = 5.5 . ma,
Netherlands . 4-'- ‘ ;' .p .; 0.4 . - " 1.3
SWedengl | . ; . - -2 - .O.S - 6.9 L Y n.a.
Unicéd States - ' o , | 0.8 S | 1.7,

e , . i
Source:\ Organizatlon for Economic Co-operatlon and Developmenc

MMWML_L_LC_AL_M ) rol, February 1574,

Note-' a/ "Higher figure aIIOW1ng for operatxng costs on the basis ‘of
the relationshlp between investment and operating costs in other .countries,

-

o

T/Table 2.
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1973~ 1977

.United States

Pollution control “investment as'a proportion
of total investment, by 1ndustry.
of. Amerlca

‘Pollution.control as percentage of total
investment inplant and equipment

1973

~197%

1975

1976

1977 a/

All industr§

Manufacturing

Iron and steel
Non-ferrous metals .
-Electrical machinery
Other machlnery
Motor vehlcles
Aircraft -

Stone, clay, glass
Other durables

Food and beverages
Textiles

Paper |

Chemicals
Petroleun N
Rubber .
Other non-durables

Mining
Transportation
Utilities.

" Electric

Other

Commercial etc,
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Source: Council on Env1ronnenta1 Quallty, nlghth Annual Report
(Washington, D.C., United °tates uovernment Printing Office, 1977).

Note: a/ Planned expenditures. -, .
) 4 ¢
.,
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- Table 3. Pollutlon control investment as a‘ proportlon -of

total 1nvestment by 1ndustry Japan, 1972-1978 : *

“

Pollutien. control as percentage of total

investment in plant and equipment

0,

'~ 1972 1973 1974 . 1975 1976 .19772/ 1978~
All industry. . 3.3 9.8, 13.4 17:1 15.3 8.9 6.3
. Iron and steel’ 10.1 14.9 16.1 17.9. 23.4 15.2 13.5
~ Petrdleum . l6.8  16.5  25.6  34.4  39.4 - 21.0 7.4
Thermal power stations 26.0 . 30.6 47.7 4734 45.0 35.6 25.9
Paper and pulp 5.9 . 22,4 <24.2 , 2.6 21,7 ° 10.2 - 8.2
Hon-ferrous metals’ 2.0 8.6 ., 11.1  15.1  12.3. 17.7 . 1l4.1
Chemicals (excl petro- . L : Co
‘ chemicals) - 9.2 14.7 27.5 32.6 ° 21.3 12.8 7.2
Machinery 3.7 4.2 5.0 5.0 4.1 2.9 2.7
Petrochemicals 9.0 11.9 8.7 22.3 18.4 10.2 8.5
Mining (excl. coal) 18.4  21.2 30.9 .36.2 38.3 33.1 23,0
Textiles, yars 5.6 8.6 12.5 18.1 9.2 4.2 3.0 .
Cement 12.7 10.4 - 15.5 5.1 15.3 9.6 14.0
City gas 2.1 2.2 3.2 4:1 - 1.5 0 1.1 1.2
. Coal 3.3 4.1 2.6 8.6 3.4 2.1 2.1
Lumber 6.9 5.8 4.7 9.3 6.3 5.4 3.4
Electrie power (excl. - ) ' ) o )
thertal power stat1ons) 0.8 1.2 1.0 1.0 0.9 0.8 0.7
Foods = ’ - - - - =\ - -
Mlscellaneous [N 2.4 7.6 5.9 9.1 4.9 3.7 3.2

~

Japan.

4

Notes: a/ Preliminary estimates.

b/ Planned expendltures

Source° ' Data supplied by Ministry of International Trade and Industry,

/Table &,
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Table 4., Pollution control cogts as a proportion of vaiue added _
‘ and price, by industry: United States of America

B

.- ) . Direct costs 28 . «~  Total costs as.
] : ' © nercentage percentage ' npercentage percentage
Industry group - of value - of price of value of price -
added a/ . - added
| DN . ) , i ) L
' 1. Livestock .and products - 4,0 . 1.28 6.0 1.98
2. Other agricultural ' = - , : o ‘ ‘
~ products o 3.0 0 192 0 . 4.0 . 2.46
3. Torestry and fishery ’ ' ' : o :
_ produects | 1.0. . 0.64 2.0 - 1.05
5. JIron and ferroe-alloy : . '
ores mining 1.0 =« 0.82- 2.0 1.16
6, Non-ferrous metal . R
ores mining' - 1.0 0.82 2.0 .1.29
7. Coal mining ) 3.0 "~ 1.76 4.0 © 2421
" 8. Crude petroleum and . : '
natural gas ) 1.0 0.4 . 1.0 T 0.64
9. Stone and clay nmining . ) . .
and quarrying ) 1.0 0.41 " 2.0. 0.95
10. Chemical and fertilizer - < :

_ mining' 1.0 0.82 2.0 1,31
13. Ordnance and accessories - 1,0 0,53 5.0 2.36
14, Food and kindred products 1.0 0.3¢ 3.0 1.01 .
15. Tobacco manufactures 0 0.18 1.0 0.51
16. Broad-and narrowv . .
. fabrics, yarn, thread-~ - 1.0 0.38 . 3.0 .. 1.02
17. Misc. textile goods ~ " ; - .
‘ and floor covering ! 1.0 0.38 S 4.0 1.10
18. Apparel : -0 S 019 1.0 0.50
19, Misc. fabricated T : ‘

. textile products 1.0 - 0.19 - 230 .0.55
206, Lumber and wood ’ .
products, except containers 0 : 6.10 1.0 0.45
- 21. Wooden containers 0o - 0.05 1.0 © 0.56
22-23. Furniture and fixtures 0 0,05 1.0 0.59
24. Paper and allied - e '
: products, except * L
* containers . 4.0 1.63 5.0 1 2.33
25, Paperboard . \ :

) containers and. boxes 4.0 1.63 6.0 2.50
26. Printing and publishing. o 0.08 1.0 0.56
27. Chemieals and selected \ ' o )

chemical products 5.0  2.19 8.0 . 3.25
28. Plastics and . ‘ C . . .
synthetic materialsg - 6,0 2.19 9.0 - 3.34
29. Drugs, cleaning, S , ‘
toilet preparations 2.0 1.10 4.0 1.78
30. " Paints and allied products 9.0 - = 3,29 12.9 4.27
31. Petroleum refining and ‘ ' ' ‘
related products 13.0 - .3.,73 . 16.0 - 4,58
32. Rubber and misc, L e o
plastic products ' 1.0 0.63 3.0 1,38

33. Leather tanning and ’

, industrial leather 3.0 0,95 4.0 1.38"

34. Footwear and other ' ) C . S

leather products 1.0 - 0.32 ., 1.0 . 0.57

/Table 4 (continued)
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Table & (continued)

" Direct costs as Total ocost C
PETTENTHRE —pertentage p@r%entgﬁﬁg‘ﬁércentage

Industry grovp A of value of price of value  of price
added a/ added

'35, Glass and glass products * 2.0 3.0 1.55
36, Stone and clay products 4.0 .. 5.0 2.40
37. Primatry iron and steel 3.0 1.47 5.0 - 2.16
38. Primary non~ferrous metals 6.0 - 8.0 3.09
39. Métal containers 2.0 4.0 1.35
'40. . Heating, plumbing,

) structural metal’ 1.0 0,53 . 3.0 ) 1.35
41, Stamping, screw . ‘ ] : ‘ .

‘ machine products 1.0 0.53 . 2.0 1.28
42. ‘Other fabricated metal o
' _ .products 1.0 0.53 - 3.0 1:21
43.. Engines and turbines . 2.0 1.03 4,0 1.66
44, Farm machinery and b ‘ -
. equipment - 2,0 1.03 4.0 1.66

45. Construction, mining, . . . :

" o0il field equipment T 3.0 - 1,03 © 6.0 1.94
46, Metals handling - ) , :

. machinery.and equipment 3.0 . 1.03 ’ 5.0 . 1.75
47. Metal-working machinery o .

K and equipment ) 2.0 1,03 ’ 3.0 .1.53
48, Special industrial ) ) ‘

" machinery and equipment 3,0 1.03 4.0 1,61
49, General industrial’ : .

' * machinery and equipment 2.0 1,03 4.0 1.63
50. Machine -shop products’ . 2.0 1,03 3.0 1.58
"51. Office corputing-and \ - ,

accounting machines 1.0 " 0.49 2.0 0.85

52, Service industry machines. 3.0 1.03 5.0 1.63
53.. Electric industry .

K equipment . 1.0 - 0.49 . 2.0 1.07
54. Household appliances 2.0 0.49 " 5.0 1.22
55. Electric lighting and _ - . .

wiring equipment 1.0 - 0.49 3,0 1.14
56. Radio, TV communications : a ) '
’ equipment 1.0 0.49 2.0 0.84
57. Electronic components;  ° ’ A -
and accessories , 1.0 C.49 ' 3.0 1.04
58, Misc. electrical : ' - :
"' machinery ard supplies - 1.0. 0.49 2.0  1.11
59, Motor vehicles and ' : e )
‘ equipment’ : : 4.0 1.19. 7.0 2.04
60. Aircraft and parts 1.0 0.57 2.0 1,06
" 61, Other transportation . o L0
' equipment 2.0 0.72 3.0 +1.31
62. Scieptific and ) o .
. controlling instruments = 7.0 - 3.37 9.0 . 4,03
63, Optical, opthalmic and : . . .
photographic equipment 5.0 3.37 . 6.0 3.96
64.. Misc. manufacturing - 3,0 1,17 4.0 1.67.

Notes a/ Calculated by the authors’ from relation hips between values
of the e other columns. -

Sources: I. Walter, "The Pollution Content of Amerlcan Trade",
Western Economic Jourpal, Vol. XI, No. 1, 1973, . =
' I. Walter, "Pollutlon and Protection: U.S. Envirommental
Controls as Competitive Dlstortlons , Weltwietschaftliches Archiv., 1974.
/Table 5.
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Tablé 5 Pollution control ‘costs as a proportlon of price,

by ‘industry: Japan

\ t

Industry group , 4 _ "

price

Total costs as percentage of

General crop '

AL

IR E

r

1. " 0.2 0.3
2, Industrial crop < .1 0.1
3." - Livestoek for textiles S0 0
4. leestock ' 6.7 7 1.0
5. Forestry - C.1 \0.1
6. Fisheries ,.3.2 6.1
‘7. Coal mining " 0. [V
8. Iron ores 0 . o -
9. Non-ferrous metallic ores - 0.3 0.6 .
10. Crude petroleum and natural gas 0 0 -
11. Other tining ' 0 0
12, Meat and dairy products 4.4 5.7
13. Grain products -0.4 -0.5
Y4, Hanufactured sea foods ' 6.4 9.0,
15, Other food ' ' : 2.9. 3.8
16. Beverages R § .3.1. A
17. Tobacco - 0.3 . 0.6
- 18. Natural textiles. ’ .0.8 1.3
19. Chemical textiles 2.1 - 3.9.
20. Other textiles 2.1 3.7
. 21, -Wearing apparel 3.2 4.8
22. Wood products 2.3 ~3.5.
23, Furniture 1.6 2.6
24. _Pulp and paper 7.7 11.6
25. Printing and publishing ° 0.4 0.6
26.  Leather produycts ’ 11.8 13.5
-27. Rubber products. 1.4 2.7,
.28. Basic chemicals C 2.1 . 5.4
29. Other chemicals 0.4 . 0.8
30. Petroleum products 6.6 + 8.5
31. Coal products 0.7 1.5
32. Ceramics v 3.4 7.4
33. Primary iron 1.6 14.5
34+ Steel products . .. 2.5 4.7
35. Primary non-ferrous:metals 1.4 ~ 5.3
36. Fabricated metals 1.1 2.1
37. Machinery 0.8 - 1.5
38. Electrical machinery 0.4 0.8 .
39, Automobiles 5,9 6.6
40, Other transport equipment’ 0:5 0.9
41. Instruments and related products- ‘1.1 - 2.1
42. Hiscellaneous manufacturing 0.3 « 0.6

' A B . .
Source: S..Shishido ang A. Oshizaka, Econometric analysis of. the impacts.
of pollution control in Japan, paper presentad to the International Conference
for Environmental Protection, Tokyo May 1976’

/Tabie 6."
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| . ‘ T§ble 6. Net exports by product category as a proportlon of ‘total trade°—/ '
eleven ESCAP countries and areas, 1974

-Repub-

- - ] _Papua . T =
- N . .. Hong - Indo- Malay- Philip- | Singa- Sri Thai-
Industry group . Fiji India .. . % . New lic of
g K?ng Anes1a_ sia " Guinea pines Korea pore Lanka land
1/2 Generallindusérial crop 72,97 -2.06 28;07 2,82 8.80 25,96 51.98 -7.82 0:.62 55,13 - 21.34 -
3/4 - Livestock -0.04 -15,49 -0,01 0,24 .-0,11, .0,07 -0,06 4,89 6,08 0.08 .39 -
5. Forestry 0.48 -0.55 0.31 - 9.8% 15,40 2,70 9.07 -4.74 0.66 ‘1,20  1.18 o
6. Fisheries . . - -2.82° -1.44 2.43  1,02:; 0.89 . 0.93 =0.48 3.86 0,15 -0.31. 2,87 . .
7. Coal mining ' 0,11 - 0.5 -0,14 -0,13 - -0,10 -0.53 -0.,01 -0,09 -0.12 b
8. Iron ores - , - . 0,52 .3.88 =0.14 '0.02 ‘0,03 0,27 -3.22 -0,03 -0.03" -1,50
9. ‘Non-ferrous metallic ores 0.13 0.1 0,77% -0.05 -2,11 58,59 15,57 -0.24 -0.30 0,28 1.42
10, Crude petxdteum :and-natural . . ' P o - - ‘ ' . ’
‘ gas i ~0.,14  <0.21 -24.94 62,43 0.65 --0,10 -21,18 -15,03 -19,71 -19.93 -14,82
. . ‘ o ] .
. 11, Other mining -0.21 -0.15 -0.67 =~0.50 ~-0.59 -0,07, -C.61 0.68 -0,08 3.65 0.9G o
. ’ . - . : W
12, Meat and dairy products ~ -3,15 -1,50 -0.,52 -1,01 -1,88 -6,65 ~2,78 0.41 -0,93 ~1.63 -0,81 .
13. Grain products -4,74  -4,41 -13,37 -14.36 -7.63 -7,10 - -6.18 -9.48 -1,39 -39.64 34,27 ‘
. 15,. Other food . -0.43 -0.20 0,08 -0.10 -0.09 -1,19 -0,19  0.26  0.16  0.59 0.03
16. Beverages . "0- 84 -O. 91 -O"- 02 -Oo 13 -0033 -0‘ 83 "OQ 01 0. 01 “00 11 "0. 05 “0' O 5
17. Tobacc9 I -0,07 -0.51 0.06. -0,06 =0,16 0.09 - ce - 4=0,09 - ‘- \
18/19 Natural/chemical textiles -4.26 -2,21 16,43 -4,55 -2,49 =1,35  -1,94 5,57 -1.79 . =3,03 -0.84
20, Other textiles " " - ~1,38 -0,60 5,38- -0.86 -0,48 -1,79 0.18 1.91 -0,71 - 1,16°
21.. Wearing apparel - -2,07 35,86 4,38 =~0,14 -..0,18 -3.05 0. 84 22,68 1.57 . 0,17 1,81
22. Wood products . 0.53° -0.34 0,283 -0,04- 2,40 0.99° 2.39 4,71, 1,10 =0.32 0,96
23, .Furniture -0.40 ©~ 0,34 0,06 -0,17"°' -0,02 -0,50 0.20 0,26 0,03° .- -0.02.
24, Pulp and paper . -1.92  -2,41 -1,23 -2,11 -2,69 -2,24 -2.95 -1,54 -0,88 -1,83 -2.57
25. Printing and pub11sh1ng -0,47 0.67 -0,10 -0,15 -0,41 -0,64  -0,34 . -0,05 . 0,15 -0,16 0,81
26, Leather products . - -0.77 0.30 5.96 =0,04 0.12 -0.54 0.10 3.99  0.01 0.29 0,11
27. Rubber products -1,80 2,33 0,23 5,29 28,33  -1,93 -1.,26 ° 1.09 8.87 22,88 16.21
28, Basic chémicals -2.27 -6.06 -4.26 ~9,47 -4,95. -3,10 -7.15 -6,61 0.31 -3,83 -8.53
29, Other chemicals ., .-l.76 -3.24 0,76 -2,68 -1;80 -2,78  -2,73 -1.,26 - 0.Cl.  -1.05 *-3.97
30. Petroleum products ‘ -13,55 -6.82 -5.21 2,16 -2.55 -11.53 1.85. 1.55 27,80 ~1.10 -5.57

/Table 6 (éogtinued)




Table 6;(continued) -

Repub-

- - o " C= ‘Papua . . T .
: - . e s Hong .- Indo- Malay~- Phil1p- X . .Singa~ Sri.: Thai~
Industry group " - Fiji . . India . . New . lic of .

. - o e Kong~. = nesia . sia Guinea pines Korea ' p??e Lanka »lagd
32, Ceramics . 1508 -0,71 0,05 0,60 0,67 <-0,52_ . =0.26 0,07 .-0,59 =0.05 =-0.46
33, Primary iron : $ 2,96 -2,83 -7,48 -11,26 -6.92 -3,20 -+ -8.49 3,43 . -4,92 -2,65 -7.16
35, Primary non-ferrous metals --0,37.  =1.63 -2,42 ’»0.95" 14,00 0,43 gQ.ZO\\ -1.,42 -G.62 -0.55 "4.12
36, Fabricated.metal C . #3.58 1,35 1746 _-4,02 -2.54 -4,93 -2,18 2,01 -1,13 .55 -2,01
‘37, Machinery - : -4,81 -1,69 -8,36--10,34 -10,50  -19,03 -12,86 -5,09 -5,20 ,-2.,73 -14.48
38, Electrical machinery -1,22 — 0,17 -1,93 -5,23 -2.93 -2,76 = -2,81 " "1.23 '-0.97__ ~0e8% =3.77
39. Automobiles. - C T =2.65 -1,25 " -0,39 -9,56 - -9,58 6,06 -6.24 -1,23 -~0,99. -1,41 -7.,67

40, Other transport equipment ~0.49

741, Instrument and ‘related

-0.35 -1,07 . -2,75 -1,25. " -1,95 -3.92 -5.49 -1,22. -0,61 =~2,46

- _products Ce1,98  20.30 -0.31 =0,74  -2,29° <0.74  =0.51 .. 0.07- =0,32 =0,12 =0,49
42, - Mlscellaneous manufacturlnb -11. 71 16,21 1,64 <4,58 -4,22 =5,25° = 6,17 5.3¢  -1,84 . -0,80. -2.81
~ 70

A

0 6o o6 T o .. OB . T . -0

Sources: Unlted Natlons, Commodlgy Trade Statlstlcs 1§74; Papua New Guinea Bureau Qf Statistics, - -
‘International Trade StatlSthS 1974/75. T '

.

Notes: a/ Calculated as export value of product as percentage of total ‘country-or area, exports minus 1mport

vaIue of product as percentage of total country imports. ‘Negative value indicates net lmports.

-

o L . /Table 7. .
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,Table 7.: Impact on the terms of trade of relative price movements
o ' suggested by United States pollutlon control costs~
eleven ESCAP countrles and areas, 1974

i

[y

Country Export value - - Import value ‘Terms of trade
i percentage change percentage change . percentage change
Fiji - 2.42 .82 40,59
~ . R 2% 73 VA 1.82 - -1.35 a/
Horig Kong' . 100 . 2,00  =0.98
India T 174 ‘ 11,93 " . =0,19
f . . - i N J
Indonesia | ) le23 0 2.31 . =1.06 °
Malaysia ! . . l.88 ~ 2.00 . =0, 12
: a 7 . ‘l.48 b/ © 2,00 b/ . =0.51b/.
-Papua New Guinea - " 1l.66 ' } ©2.10 ' -0.43
philippines . BN 1.99 . 2,02 , ~0.03 -
: © . 1le31 a/ ~ 2.02 a/ T =0.70 a/
Republic of Korea - 1.08 . : 1.71 ¢ =062
' Singapore : 2.57 . 1.68 : +0.88
_sri Lanka . 2.09 ' , 0.79 ) +1.98
Thailand S 2.i§ .7 1.93 40,17
T 125 ¢/ - 1l.93 e/ . -0.67 e/

<~ -

Sources: As for tables 4 and 6,
. Notes: a/ Excluding sugar. T o o . I
. .+ *b/ Excluding ‘rubber. " ' . . oo
¢/ Excluding coffee.
d/ Excluding tea. .
g/ Excluding ricee ‘ ) ‘o

N

/Table B.
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Table 8. Impact on the terms of trade of ielative price'mOVements
suggested by Japanese pollution control costs: eleven
ESCAP countries and areas, 1974 ‘
~>Export value ]- ' Import value ~ Terms of trade
Country e -
’ percentage change percentage change percentage change
Fiji 0.31 ‘ 3.44 : -3.03
,Oo 15 E/ 3. 44 :a_/ “‘30 18 2/ ‘
Hong Kong 2,95 . 3.1 «0.23 )
India 2,70 , 2.99 ) -0.28 -

- . J ‘ : s ’ .
Indonesia 1. 07 3.88 o =2471
Malaysia“ 2,50 3.80 .. =l.25°

' 1. 71 2/ . 30 80 IE/' 3 ) "2. 01 _h./
bapua'New Guinea Q.70 . 4.06 ' N T =3.22 .
- 0.66 ¢/ . 4.06 ¢/ -3.77 ¢/
Philippines 0.77 ~ 3.53- -2.67
; : 0.71 _a-/_ ) ' ' 3. 53 g/ . ’ ' -2.72 ?_./
Republic of Korea . 476 2033 . +2.37
Singapore - 4.42 2.55 . _+l.82'
sri Lanka 1. 10 - 1.00 - . ' 40,09
L0l g/ - 1.00 a/ +0.01 d/
0.38 b/ 4/ , 1.00 b/ &/ . =0.61 b/ 4/
Thailand z " 1436 ) 3.60. -2.16

1.28 e/ 4 3.60 ¢/ '-2.24 ¢/

Sources: As

Notes:

Excluding sugare. . ‘
Excluding rubber. N . .

for tables 5 and 6.

Excluding tea.’

a/
b/
¢/ Excluding coffee.
a/
e/

Excluding rice.

.' - ' ’ . ) /Table 9. \
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Table 9. Paper and pulp pmoductlon and trade- 1n the ESCAP region

: a ‘ . , _(percenteges)
o o ‘_é;per and board - ‘ ] A?ulb'w
‘ - . Share of ESCAP Import . Share of ESCAP Import
. . production dependence a/ produetiop depeqdenge a/
Australia ) P -3@-.-@1 ) " L uBe8 - -. &é;o:
China . l C19.7 ¢ -0.3 " | 2',‘2.51‘ 6.0
India 33 20 . s | 5.0
\ . . . M , . \
Japan v 64.4 ©-1l.0 6.3 . 10.0
New Zealand - e 170 i 4.8 -19.0
Philippines o © 1.4 \:" o - 1.2 23.0
mmmhcofmnm.‘ - 2.5 - dLé’ ‘ 0.5 = 76,0
y , , .
Thailand - 0.6 380 ., o2 . 75,0
- . Total . (. 98.6 . -, . 03.8 |

LY

] . Source: Calculated from data provided 1ﬁ Food -and 'Agriculture Organlsetloﬁ of
~the United Nations, Development -and Forest Resources in the Asia and Far East Region,
1976, .

) L]
Note- a/ Proportlon of domestic consumption met by .net lmports - negatlve
.values S show net exports as proportlon of domestic production.
. N
! . . \

’

. o . , /Table 10.
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- Table 10. Sources of pulp and pulpwood for the Japanese
. - paper 1ndustry, 1973 , g

i ' . i

~ Wood . pulp (percentage Pulpwood/chips (percentage
share of total supply) share of total supply) ’
: '
Domestic ‘ . 90. 00 IO 65.30
Developed ESCAP: : - : - | )
Australia S - . 6.94
New Zealand . 0639 . 2 0. 69
Developing ESCAP: )
© Indonesia i - . . 0.35
. Malaysia ) S - - , 2.36
Philippines : : 0.0l ) 0. 07
Republic of Korea : - gy 0.10
Other regions: - ‘,
North America o : . 8a23 . + 20,06
USSR ‘ . , * ) . Oo 28 ’ ' 3. 96
Western Europe _ : 0.93 : ; -
., Total 99.84 .. ®9.83

Source: Calculated from data provided in Food and Agriculture Organisation
of the United Natlons, Development and Forest t Resources in the Asia and Far. East
a Region, 1976. :

. . - , -~




