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1 ThisNote has been prepared in responseto the request by Members of the Committee on Trade
and Environment (CTE) for background documentation to assist the discussion of the second part of
Item 6, namely the "environmental benefits of removing trade restrictions and distortions". It builds
on the 1996 Report of the CTE to the Ministerial Conference WT/CTE/1, and previous Secretariat
documentation, including WT/CTE/W/1 and WT/CTE/W/25. In the 1996 Report of the CTE, Members
expressed an interest in undertaking further work to broaden the analysis of the potentia environmental
benefits of removing trade restrictions and distortions in specific sectors. It is considered that trade
liberalization in these sectors has the potentia to yield benefits for both the multilateral trading system
and the environment.

2. This Note is organized as follows. The introduction addresses some general considerations
concerning the relationship between removing trade restrictions and distortions and the ensuing
environmental benefits. This section of the Note builds on WT/CTE/W/1, which sets out the links
between trade liberalization and the environment. In order to bring some specificity to the discussion
a the sectora level, the remaining sections then address the relationship between removing trade
restrictions and distortions and environmenta benefits in the following sectors: agriculture, energy,
fisheries, forestry, non-ferrous metals, textilesand clothing, and leather. The discussion of each sector
isdivided into threeparts. First, thereisan overview of the main characteristics of the sector; second,
themost prevalent traderestrictionsand distortionsare discussed; andthird, theenvironmental benefits
associated with the elimination of these trade barriers are examined.

l. INTRODUCTION

3. I dentifying the economy-wide and sectoral effects of trade liberalization isin itself a complex
task. Establishing the relationship between these effects and the related environmental benefitsis even
more complex. The 1996 Report of the CTE recognizes that trade liberaization, including the
elimination of trade restrictions and distortions, can yield developmental and environmental benefits
by facilitating a more efficient allocation and use of resources (paragraph 197). Further, itisgenerally
accepted that in order for these benefits to be redlized, and for trade-induced growth to be sustainable,
appropriate environmental policies determined at the national level need to be put in place. 1t should
be kept in mind that trade liberaization is not the primary cause of environmental degradation, nor
aretradeinstrumentsthefirst-best policy for addressing environmental problems. The most significant
part of therelationship between tradeliberalization and theenvironment passesindirectly through effects
on levels and patterns of production and consumption. Therefore, the environmenta benefits of removing
trade restrictions and distortions are also likely to be indirect and not readily identifiable in general
terms. This is particularly the case for trade policies as they are but one of severa areas of
policy-making that have an effect on economic activity.
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4, The basic premise of this Noteis that in well-functioning market-based economies, prices register
therelativescarcity of resourcesand consumer preferences; their roleisto, inter alia, allocateresources
efficiently.> The welfare of society can be undermined, however, when market prices fail to capture
the effects of environmentally-damaging activities and therefore send misleading signas relating to
theoptimal useof environmental resources. Resource misall ocation under mineseffectiveenvironmental
management.? Distorted prices can obscure the abundance of under-utilized environmental resources,
contribute to the excessive depletion of exhaustible resources, generate new environmenta problems,
and contribute to the excessive use of environmentally-damaging inputs.

5. From an empirical perspective, many studies have demonstrated apositive correl ation between
liberal trade regimes, higher productivity and more efficient alocation of resources, and that open,
outward oriented economieshavegrownmorerapidly than closed, inward-looking ones.® Thistrans ates
into fewer resources being required for a given output and a higher level of income from which to
draw resourcesto protect theenvironment. Thus, tradeliberalization hasthe potential to haveatwofold
positive effect on the environment. Influencing factors will vary across countries, depending on the
stage of economic development of the country concerned, the nature of the policies pursued and the
prevailing market conditions. Inthisregard, paragraph 198 of the 1996 Report of the CTE notes that
further work on this Item in the CTE should take into account different country-specific natural and
socio-economic conditions and the specificity of the sectors involved.

6. For the purposes of the sectoral analysis which follows, the relationship between trade
liberalization and environmental benefits can be divided into two categories. First, there are genera
environmental benefits which flow from an increase in per capitaincome. There is wide agreement
concerning the close linkage between poverty and environmental degradation. The 1996 Report of
the CTE notesthat " [€]mphasis has been placed on the importance of cooperation in the essentia task
of adleviating and eradicating poverty in order to achieve sustainable development and the role that
increased trade and market access opportunities can makeinthisregard" (paragraph 196). Principle 5
of the Rio Declaration aso refers to the task of eradicating poverty as an indispensable requirement
for sustainable development. In addition, extensive reference is made in Chapter 2 of Agenda 21 to
the contribution trade can make to this objective by raising income levels.

7. The 1996 Report of the CTE acknowledges the contribution of the prompt and full implementation
of thecommitmentsmadein the Uruguay Round. Theincome-creating effectsof thetradeliberalization
as a result of the Uruguay Round have been estimated to be of an order of magnitude of up to

Mhereis rarely an unambiguous relationship between the removal of traderestrictions and relative price changes. Some priceincreases
may be absorbed by producers, while many other parameters (demand and supply elasticities, etc.) also need to be taken into account in
determining final price levels.

2The relati onship between price distortions and the environment has been analyzed extensively and forms the basis of environmental
economics. See, for example, D. PearceandK. Turner (1990), Economicsof Natural Resourcesand the Environment, Baltimore; M. Cropper
et. a. (1992), "Environmental Economics: A Survey", Journal of Economic Literature, Vol. XXX; T. Panayotou (1993), Green Markets,
San Francisco; R. Repetto (1994), Trade and Sustainable Development, UNEP Geneva; D. Bromley (1995), Handbook of Environmental
Economics, Oxford; S. Fauchex et. a. (1996), Models of Sustainable Development, Oxford.

3See, for example, M. Michadly (1977), "Exports and Growth: An Empirica Investigation”, Journal of Development Economics, Vol. (4).1;
A. Krueger (1978), Foreign Trade Regimes and Economic Development, Cambridge; IMF (1993), "Trade as an Engine of Growth", in
World Economic Outlook, Washington; J. Lee, International Trade Distortions and Long-Run Economic Growth, IMF Staff Papers, No. 40,
Washington: World Bank; G. Harrison et. a. (1995), "Quantifying the Uruguay Round", in W. Martin, ed., The Uruguay Round and
the Developing Economies, Discussion Paper No. 307, Washington: World Bank.
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US$510 billion per annum.* Thelevel of per capitaincome necessary to realize environmental benefits
varies depending on not only the sector and country concerned, but also theindicator of environmental
quality employed, the genera proposition remains that environmental benefits can be linked to income
growth.®

8. Second, there are environmental benefits associated with the remova of specific trade restrictions
and distortions and the more efficient allocation of environmental resources. These are set out in the
sectoral analysis that follows.® An underlying problem when making any generalizations about the
environmental benefitswhich may flow from theremoval of trade distortionsisthat, dueto the absence
of comprehensive environmental vauation techniques, it is difficult to make inferences about net
environmental benefits from an economy-wide perspective. Moreover, removing trade restrictions
and digtortions is rardly synonymous with an unambiguous improvement in environmenta qudity per se.
Asthe sectora discussions below suggest, while removing atrade restriction or distortion may be an
important pre-condition for improving environmenta quality, its removal is not in itself a guarantee
of improved environmental quality.

9. Three genera categories of environmenta benefitsare identified in what follows. First, there
can be absolute or relative improvements in environmental quality (See Annex). Examples include
areduction in the overdl level of pollution intensity, a reduction in the degree or per unit level of
effluent toxicity, a reduced rate of depletion of a scarce resource, an increased rate of resource
replenishment, or adeclineintherate of speciesextinction. Measuring different types of environmental
benefits is difficult, given the complexities involved in quantifying them. For example, few
environmental goods or services are exchanged in the marketplace; indeed the core assumption of
environmental externalitiesisthat environmental costsand benefitsoccur outsidethe market framework.
Approaches to integrating environmental values in pricing schemes include assigning values based on
measuring market behaviour and creating surrogate markets.” In order to improve the measure of

“The range of US$109 to US$510 billion per annum represents 0.31 to 0.86 per cent of global GDP. However, most studiesemphasize
that such estimates underestimate the expected gains from the Uruguay Round for three reasons: (a) a number of dynamic effects leading
to efficiency gains are not included; (b) failure of the Uruguay Round would have led to aworsening of international trade relations; and
(c) such estimates do not include gains in other areas of the Round, including the market access commitments of trade in services, and the
strengthening of the WTO rules. The GATT Secretariat estimates that the increase in the volume of world trade in goods ranges from 9
to 24 per cent once liberalization is fully implemented, representing gains in the range of US$244 to US$668 billion. See GATT (1994),
The Results of the Uruguay Round of Multilateral Trade Negotiations, Geneva.

SSeveral studies have addressed the environmental conseguences of income growth, and have suggested an inverse relationship (an
environmental Kuznet's curve) between growth in per capita income and the intensity of some polluting effluents. Three patterns of
income-pollution intensity coefficients have been identified by the World Bank: (&) some environmental problems - such as a scarcity of
potable water or inadeguate sanitation - decline as income rise; (b) some environmental problems - like particulate and sulphur dioxide
pollution emissions, deforestation or theloss of natural habitat - initially worsen, but then improve asincomerise beyond acertain per capita
income level; and (c) some environmental problems - including carbon dioxide and nitrogen oxide emissions - worsen asincome increases.
It should be noted that correlations are also determined by changes in composition of output (structural change), changes in technologies,
and changes in policies. See, for example, T. Panayotou (1993), Empirical Tests and Policy Analysis of Environmental Degradation at
Different Stages of Economic Development, ILO Working Paper; G. Grossman and A. Krueger (1994), Economic Growth and the Environment,
National Bureau of Economic Research, U.K.; D. Stern et. al. (1994), Economic Growth and Environmental Degradation: A Critique
of the Environmental Kuznets Curve, University of York; |. Goldin and A. Winters (1995), The Economics of Sustainable Development,
Cambridge; G. Grossman and A. Krueger (1995), Environmental Impacts of a North America Free Trade Agreement, London; K. Arrow
et. a. (1995), "Economic Growth, Carrying Capacity andtheEnvironment”, Science, Vol. 268, No. 5210; C. Runge(1995), "Trade, Pollution
and Environmental Protection”, in D. Bromley, The Handbook of Environmental Economics, Oxford.

5The use of the term subsidies in this Note does not necessarily correspond fully with the definition of the term "subsidy" set forth
in the WTO Agreement on Subsidies and Countervailing Measures.

7See, for example, D. Pearce and D. Moran (1994), "The Economic Value of Biodiversity", Earthscan; E. Barbier et. a. (1993),

"An Economic Vauation of Wetland Benefits' in G. Hollis et. a., The Hadejia-Nguru Wetlands: Environment, Economy and Sustainable
Development of a Sahelian Floodplain Wetland, IUCN; B. Halvorsen(1996), " Ordering Effectsin Contingent Valuation Surveys: Willingness
(continued...)
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environmental quality, various indicators are being developed both a the economy-wide and
sector-specific level.®

10. Second, environmental benefits may flow from improvementsin the institutional, regulatory,
monitoring or enforcement capacities of environmental agencies linked to trade policy reform. The
political economy of trade protectionis such that although trade restrictionsand distortions may impose
burdens on society as a whole, they are particularly difficult to remove due to the resistance from
domestic coalitions and specia interest groups.® Welfare gains from trade liberdization, including
improvements in the environment, exceed costs when viewed in an economy-wide perspective rather
than from the perspective of the adversely affected interest group. Institutional reform, permitting
trade policy to beviewed in an economy-wide perspective a ong with the net benefitsto society at large
- including environmenta benefits - would facilitate the task of removing trade restrictions and distortions.

11. Third, the removal of trade restrictions and distortions not only improves the functioning of
markets, it also increasesthe overall security and stability of international trade relations by decreasing
uncertainty surrounding markets. It isfrequently stated that uncertainty is a maor non-tariff barrier
to trade. One feature of a more open and liberal trading system is that it expands the opportunities
for the sde and dissemination of environmentally-sound goods, services and technologies. In this respect,
although no specific trade classification of environmental goods and services exists, recent estimates
suggest that annual trade in goods or services related to the environment exceeds US$250 billion
per annum, and includes a wide range of equipment, services, and technologies. Examplesinclude
energy-efficient machinery, waste water treatment equipment, air pollution scrubbers, and processes
to reduce or diminate chromein leather tanning. Tradein environmental goods and services continues
to grow rapidly in developed and developing economies.®® Further, it has been shown that as an economy
grows and accumulates capital, the rate of technological change quickens and, therefore, possibilities
to install environmentally-friendly technology are created. ™

“(...continued)
to Pay for Reduced Health Damage from Air Pollution”, in Environmental and Resource Economics, Vol. 8, No. 4; C. Perrings (1995),
"Economic Values of Biodiversity" in V. Heywood, ed., Global Biodiversity Assessment, UNEP; S. Faucheux et. al., ed. (1996), "Models
of Sustainable Development”, New Horizons in Environmental Economics; and T. Panayotou (1993), Green Markets: The Economics of
Sustainable Development, HIID.

8A. Hammond et. a. (1995), Environmental Indicators: a systematic approach to measuring and reporting on environmental policy
performance in the context of sustainable development, Washington: World Resources Institute; A. Adriaanse et. a. (1997), Resource
Flows: thematerialsbasisofindustrial economies, Washington: World Resources|nstitute; M. Munasinghe(1993), Environmental Economics
and Sustainable Development, World Bank Environment Paper No. 3, Washington. Also see, for example, amatrix of environmental indicators
which is being developed by UNEP and OECD illustrates the complexity of quantifying environmental benefits. The matrix is organized
accordingtofour categories: (i) anenvironmental index (e.g. poor urbanenvironmental quality, diminishing fishresources, soil degradation);
(i) a pressure index (e.g. air pollution emissions, fish catches, land use changes); (iii) a state index (e.g. concentration of specified air
pollutants, sustainable fish stocks, top soil loss); and (iv) aresponseindex (e.g. regulatory and urban transport policies, quotas on fishing,
land rehabilitation projects).

9See, for example, R. Putman (1988), " Diplomacy and Domestic Politics: Thelogic of two-level games", International Organizations
Vol. 42; and E. Helpman (1995), Politics and Trade Policy, Washington: National Bureau of Economic Research, Working Paper 53009.

OoEcD (1996), The Environment Industry, Paris. Also, arecent report which identifies trade opportunities for developing countries
in the environmental goods and services sector notes that case studies " show that the benefits of higher social and environmental performance
of exportsaremany and diverse, including economic gains (such as premium prices and increased sales), social benefits (such asjob creation),
and environmental improvements, as well as enhanced security through longer-term trading relations’. See also IIED (1997), Unlocking
Trade Opportunities, London.

Usuch changein not directly determined by economic changes per se. The choice of technology isusually endogenously determined,
with decisions taken at the firm level. See N. Stern (1991), "The Determinants of Growth", Economic Journal 101; and OECD (1992),
Trade Issues and the Transfer of Clean Technologies, Paris.
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12. Thegeneral conclusion that canbedrawnfrom the sectoral analysisthat followsisthatif adverse
production and consumption externalities are adequately integrated into decision-making processes,
trade and environmenta objectives are mutually supportive. In addition, poverty reduction in developing
countries reduces the economic pressure in many regions to exploit environmental resources in an
environmentally-unsustainable manner. Accordingly, the focus of this Note is the institutional and
economic conditions, domestically and internationally, conducive to "win-win" situations. In short,
the sectora studies point to the positive relationship between the removal of trade restrictions and
distortions and improvement of the environment manifests itsdf through, first, a more efficient factor-use
and consumption patterns through trade liberalization and enhanced competition; second, areduction
in poverty through trade expansion and encouragement of a sustainable rate of natural resource
exploitation; third, an increase in the availability of environment-related goods and services through
market liberalization; and fourth, better conditionsfor international cooperation through a continuing
process of multilateral negotiations.

Il. AGRICULTURE
A. Overview

13. Theagricultural sector isrepletewith examples of instanceswhereexternalitiesare not refl ected
in market prices. The ensuing market imperfectionsin many instances are considered to have widespread
effects on the environment; these include soil degradation, water depletion, deforestation, loss of wildlife
habitats and loss of biodiversity.*> The agricultural sector is also confronted with a large number of
measures that distort pricing signals and result in an inefficient alocation of resources. When output
prices areheld artificialy high and input pricesheld low, the effect is to encourage farmersto increase
production, which encourages the extension of production to more vulnerable soils and stream beds,
leading to various problems such as soil degradation, sediment damage, increased nutrient loadings
in waterways, etc. Conversely, when farm incomes are taxed by artificialy lowering food prices to
subsidize consumers, and input markets are distorted, deforestation and other land misuses are
encouraged.

14. In many devel oped countries, farmershave been subsidized to ensurefood security and maintain
incomelevels. However, itiswidely considered that the objective of self-sufficiency has been exceeded
and overproduction has taken place in some countries. To address the problem of domestic surpluses,
export subsidies have been introduced.** In addition, in order to maintain output prices above world
market prices, governments have imposed tariffs or other border measures (e.g. variable levies). It
has been reasoned that the trade measures that each country adopts are an adjunct of its domestic farm
policies. In most cases, a specific measure has been adopted, not for its particular direct benefits,
but because it is a device that will make it possible for a domestic policy to function.® As far as the
nature of trade distortions and restrictions are concerned, price supports, trade barriers, quantitative

ror instance, the contamination of groundwater aquifers which frequently takes place as aresult of the leakage of farm chemicals,
isaprocess which occursover large numbers of years. The environmental damage can occur far from the site in which the harmful activity
takes place (in this instance, where actual chemicals are employed), and the polluters can be difficult to identify. See F. Runge (1994),
"The Environmental Effects of Trade in the Agricultural Sector" in OECD The Environmental Effects of Trade, Paris:. OECD.

BseeF. Runge (1994), " The Environmental Effectsof Tradein the Agricultural Sector" in OECD, The Environmental Effects of Trade,
Paris: OECD.

Y506 J. Lankoski (1997), Environmental Effects of Agricultural Trade Liberalization and Domestic Agricultural Policy Reforms,
(UNCTAD/OSG/DP/126), Geneva: UNCTAD Discussion Paper.

155ee D. Johnson (1991), World Agriculture in Disarray, London: Macmillan.
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restrictionson output, subsidiesto inputsand direct budgetary payments, areall common in this sector.
Such messures affect the decisions that are taken regarding the types of crops to grow and their quantities.
These decisions often have significant environmental effects.

15. A process of agricultural reform has began in some countries.’® The objective has been to
movetowardspoliciesthat arelessproduction and trade distorting, and which increasethe compatibility
between agricultural activities and the environment, by progressively reducing agricultural support
and delinking support from production or to factors of production. Quantitative restrictions on output
can also play apart in reform when they are used to restrict the amount of production receiving support.
Other criteria, suchassocial and environmental concerns, may beimportant considerationsinreforming
the agricultural sector.

16. As can be seen from the Appendix Table, world trade in agricultural products in 1996 was
US$586 hillion. On aregiona basis, the largest trader was Western Europe with total exports of
US$246 hillion, of which US$186 billion was traded within the region. Total agricultural imports
into Western Europe were US$260 billion. Exports from North America were US$114 billion and
imports US$28 billion with the largest export market being Asia (US$44 billion). Thelargest market
for Latin American exportsof agricultural products(total exportsof US$62 billion) wasWestern Europe
(US$20 billion) followed by North America (US$16 billion). Asian exports of US$ 112 billion were
dominated by intra-Asian trade (US$71 billion).

17. Aggregate trade flows for both products and regions mask very different experiences for
individual countriesand products. Similarly, individual countries have had many different experiences
with respect to the production of different agricultura products. Thefollowing provides moredetailed
data regarding agricultural product categories.

18. For livestock production, in 1996 approximately 30 per cent of total world meat production
took place in China, followed by the United States (16 per cent), and the European Communities
(15 per cent). In the same year, the largest exporters were the United States (28 per cent),
Western European countries (19 per cent), and Australia (9 per cent). Maor milk and dairy producers
were the western European countries with 37 per cent of total world production, followed by the
United States (16 per cent) and India (14 per cent). The three largest exporters in the sector were
the European Communities (36 per cent), New Zealand (25 per cent), and Australia (13 per cent).®

19. For cereds, the mgor producers in 1996 were China, the European Communities, and the
United States; they accounted, respectively, for 21 per cent, 19 per cent and 17 per cent of the global
cereal output. North America and Europe were the largest exporters of cereals. World fruits and
vegetables production concentrated mainly in the European Communities (33 per cent), China
(47 per cent) and India (21 per cent). The biggest exporter was Western Europe.*

Bror example, in 1987 at the OECD Council of Ministers, at the meeting of Agriculture Ministersin 1992 and the High Level Meeting
of the Committee for Agriculture in 1994, the reform measures were further developed.

Iy isimportant to notethat agricultural policy reforminanumber of OECD countrieshasbeen accompanied by environmental measures,
such asagri-environmental regulation and sustainableforestry management schemes. Theagri-environmental regulation (Council Regulation
2078/92) requires EU Member states to develop programmes to promote agricultural production methods compatible with environmental
protection and with the maintenance of the countryside. See OECD (1997), The Environmental Effects of Reforming Agricultural Policies,
A Preliminary Report, Directorate for Food, Agriculture and Fisheries and Environment Directorate, Paris.

Brao (1997), Rapport sur les Marchés des Produits 1996-97, Rome.

Psee FAOSTAT (1997), Agriculture Satistics Database, Rome.
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20. Theproduction of beveragesisimportant for devel oping countries. Themajor coffeeproducers
in 1996 were Brazil, Colombia and Indonesia, which accounted respectively 21 per cent, 14 per cent
and 7 per cent of the world coffee production and 34 per cent of the total world coffee exportsin 1996
collectively. In the same year, Cote d'Ivoire, Ghana, and Indonesia were the most important cocoa
producers and exporters with respectively 38 per cent, 12 per cent and 13 per cent of total world cocoa
output , and, asawhole, 79 per cent of total exports. 1n 1996, the European Communities (14 per cent),
India (13 per cent), and Brazil (12 per cent) werethe largest sugar producerswith atota shareinworld
sugar production of 38.5 per cent. The main sugar exporters were the European Communities, Brazil
and Australia with respectively 23 per cent, 18 per cent and 4 per cent of total world sugar exports.?

21. Teaproduction wasmainly in India (29 per cent), China (23 per cent) and Kenya (10 per cent).
Overall, these countries accounted for the 62 per cent of total world tea production. Tea exports
originated mainly from Sri Lanka (22 per cent), Kenya (21 per cent) and China (16 per cent).

22. In 1996, for world primary fibre crops production, India, China and the Unite States ranked
as the top producers with respectively 20 per cent, 19 per cent and 16 per cent of total world output.
In the same year, the United States (15 per cent), Maaysia (11 per cent), and India (10 per cent) were
the major producers of primary oil crops.*

B. Trade Restrictions and Distortions

23. The Uruguay Round Agreement on Agriculture disciplines government support to the agricultura

sector. Under theWTO, agricultureissubject to atariffs-only regimewhich isbacked by aprohibition
on the use of border measures other than ordinary customs duties as specified in Article 4:2 of the
Agreement on Agriculture.? Both the tariffs resulting from the Uruguay Round tariffication process,

which represent about twenty per cent of al agricultura tariff lines, aswell as pre-existing agricultural

tariffs have been bound and are subject to reduction and other commitments as specified in Members

schedules. In the case of tariffied products, these commitments generally include minimum and/or
current access tariff quotas, as well as the right to have recourse to the special safeguard provisions
of Article 5 of the Agreement on Agriculture. For developed country Members, tariffs are being reduced
over six years by an unweighed average of 36 per cent, subject to a minimum reduction of 15 per cent
for each tariff line. For developing country Members, the corresponding reductions, where applicable,

are 24 per cent over 10 years with a minimum reduction of 10 per cent. Least-developed country
Members were not required to undertake reduction commitments.

24, Under the Agreement on Agriculture, thereis a prohibition on the use of export subsidies on
any agricultural product which isnot specified in a Member's schedul e as being subject to areduction
commitment. Domestic agriculture subsidisation or support measures which are not maintained in
conformity with the various exemption criteriaprovided for inthe Agreement on Agriculture are either
subject to reduction commitments as specified in country schedules or to general rule-based deminimis
commitments. There are three exemption categories: (i) domestic support measures which are non
or minimaly trade distorting (the "Green Box"); (ii) direct payments under production-limiting
programmes (the "Blue Box"); and (iii) certain governmental assistance measures, whether direct or
indirect, to encourage agricultural and rural development as an integral element of development
programmes of devel oping countries(the" S& D Box"). TheGreen Box containstwo specificprovisions
for exceptions in respect of environmental measures. The first is under the category of general

B Ne) (1997), Rapport sur les Marchés des Produits 1996-97, Rome.
2LEAOSTAT (1997), Agriculture Statistics Database, Rome.

2There are a limited number of product-specific exceptions (mainly on rice) to this prohibition.
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government services provided to agriculture or the rurd community and relatesto "research in connection
with environmenta programmes.” The second is under the category of direct payments to producers
under environmental programmes.

25. In 1995, amost two-thirds of total assistance in developed countries took the form of
commodity-based market price support. Such support maintains higher market prices for certain
commodities, encouragingtheir productionrelativeto other non-subsidized commodities. Market price
support has often been accompanied by other policy measures, such as supply controls and land use
restrictions, to decrease the total quantities produced of the subsidized commodities. In addition, it
has been frequently accompanied by import tariffs on similar commodities to enable higher domestic
prices to be maintained, as well as by export subsidies to prevent the build up of surpluses.

26. Direct income payments to farmers are increasing, and are the second most prevalent form
of assistance in developed countries. Comparing the 1986-88 period with 1996, price support as a
share of total assistance to agriculture in industrial countries decreased from 79 to 60 per cent, while
the share of direct payments increased from 18 to 23 per cent.?® While direct payments may also
influence the alocation of resources, they are seen to distort production decisions less than market
price support and are more transparent.

27. Indevel oped countries, subsidiestoinputsinagriculturetakethefollowingforms: (a) subsidies
to capital (interest-free loans or loans at concessional rates); (b) investment grants; (c) subsidies to
irrigation water, fertilizers and pesticides; and (d) government financed services, such as livestock
insemination. Invirtualy al developed countries, governments finance a number of genera services
in the agricultura sector. These servicesinclude research, extension, training, inspection, and market
promotion of agricultura products.

28. To take cerea and dairy, for example, in developed countries four major policy instruments
are used to support cereal and dairy producers. (@) market price support; (b) deficiency payments;
(c) production quotas; and (d) direct income support. While market price support fixes the domestic
market price at alevel higher than the equivaent world market price, deficiency payments guarantee
producers a per unit payment for output equal to the difference between the market price and an
administrativetarget price. Using production quotas, governments set a support pricewhilerestricting
production to a level below that which would otherwise occur with the support price. The objective
isto prevent the build up of surpluses. Direct income support is the payment made by government
directly to farmers, which occurs independently of the level of current and future production.?*

29. Agricultureisasector inwhich technical regulations, and packaging and labelling requirements
are applied extensively in order to achieve various policy objectives. Because the sector impacts on
human, anima and plant life and health, various technical regulations and requirements are designed
to minimize potential negative impactsin the domestic market. Several notifications to the Agreement
on Agriculture list support to encourage the conservation of agricultural lands, to prevent soil erosion,
soil acidification, and to encourage the use of organic fertilizers, and referenceisaso madein several
notifications to specific assistance available concerning wheat, feed, grains, rice and upland cotton
programs provided they are in compliance with conservation requirements. A notification to the
Agreement on Subsidies and Countervailing Measures lists agricultura support policies for sheep and
milk production in which one objective included "integrating environmental issues with agricultural

Z0ECD (1997), The Environmental Effectsof Reforming Agricultural Policies, APreliminary Report, Directoratefor Food, Agriculture
and Fisheries and Environment Directorate, Paris.

%see J. Lankoski (1997), Environmental Effects of Agricultural Trade Liberalization and Domestic Agricultural Policy Reforms,
(UNCTAD/OSG/DP/126), Geneva: UNCTAD Discussion Paper.
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policy". Another onelinkssupport of privatization, restructuring and researchin agricultureto support
of "genetic potential,” preservation of the country-side and protection of water.

30. Under the Agreement on Sanitary and Phytosanitary Measures (SPS), atotal of 365 agriculture-
related notifications were received over the period 1995-97. These include notifications made by
Ministries of Agriculture, aswell asthose that address agricultural products and inputsto agriculture.
In SPS notifications, awide range of product categories are addressed, and include, biological control
agents, inorganic contaminants of agricultural products, inputs for livestock use, and food additives.
The notifications frequently set product standards, and/or mandate labelling and packaging requirements.
The abjective of the measures notified is usualy the protection of human, animal, plant life or health.

C. Environmental Benefits

31. Several proposalshave been madeinthe CTE regarding theenvironmental benefitsof removing
trade restrictions and distortions in the agricultural sector. Reference is made to these proposas in
the 1996 Report of the CTE.*

32. The agricultura sector is important from an environmental perspective because of its direct
reliance on land and water resources used for agricultura production, and the effects of agricultural
production on these resources aswell as air quality and biodiversity. While alarge body of literature
exists on the effects of agricultural production on the environment, there is little information on the
environmental effects of trade liberalisation in the agricultura sector. Most studies model the impact
of tradeliberalization on production, andtheninfer likely side-effectson theenvironment.? Thissection
highlights key findings of some of these studies.

33. Anderson and Tyers have constructed a model of world food markets, which has been used
by anumber of researchersasabasisfromwhich toinfer thelikely environmental impactsof production
changes.?” Inone scenario, the production effects of removing all agricultural support inindustrialized
countries in 1990 was estimated, with full adjustment occurring the same year. The model predicts
that world prices of agricultural products will rise on average, while estimated effects on world food
output isnegligible. With changesinrelative pricesand world prices, asmall relocation of agricultura
production takes place. For example, a contraction of 5to 6 per cent in grain and meat production
takes place in developed countries and 3 to 8 per cent higher in developing countries. The most
significant declinesin production are experienced in Japan and Western Europe, which are partly offset
by increases in North America and Australasia. While a quarter of the total increase takes place in
the latter two regions, developing countries provide the balance.?® In adifferent simulation (also using
thesamemode!), tradeisliberalized in both devel oped and devel oping countriesand agreater relocation
of production takes place. The decline in output in some industrialized countries is matched by an

ZReference to the followi ng submissions on Item 6 which address agriculture is contained in pages 23 to 28 of the 1996 Report of
the CTE (WT/CTE/1): TradeLiberalization, The Environment and Sustainable Development; Submission by Australia (WT/CTE/W/36);
CommunicationfromArgentinaon Item 6 of the Committee' sWork Programme (WT/CTE/W/26); TradeLiberalizationandthe Environment,
A Contribution by the United States (WT/CTE/W/35); Non-Paper by the European Union on Item 6 (23 July 1996); Non-Paper by India
onltem 6 (20 June 1996); Non-Paper by Japanon Item 6 (24 June 1996); and, Non-Paper by the Republic of Koreaon Item 6 (24 July 1996).

2Djtferent models tend to look at different liberalizi ng areas and commodities and are based on different assumptions relating to, for
example, import and export demand and supply elasticities.

2"See K. Anderson and R. Tyers (1992), Disarray in World Food Markets: A Quantitative Assessment, Cambridge: Cambridge University
Press.

256 K. Anderson and A. Strutt (1994), On Measuring the Environmental Impacts of Agricultural Trade Liberalization, Seminar
Paper 94-06, Centre for International Economic Studies, Adelaide: University of Adelaide.
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increase in output in others. Asaresult, thetotal quantity of world food output does not change, and
in the long-run, international prices stay the same on average.®

34, Under this scenario, it isargued that numerous environmenta benefits would ensuefrom trade
liberalization. Themode suggeststhat declining agricultural productionindensely populated countries
with rdatively high levels of protection will reduce environmental degradation by more than a comparable
increaseinenvironmental degradationinregionswith expanding production. For example, theincreased
use of agro-chemicalsin expanding areaswould begin from alow base, and isassumed to reach modest
levels compared to intensive use in densely populated areas prior to production contraction.*® Meat
production would also be expected to shift from densely populated countries, to the more sparsely
populated ones. The model assumes that decreases will occur in the extent to which the livestock is
fed grain and supplements rather than fed by grazing on pastures. It isreasoned that risks of disease
associated with range or pasture feeding are smaller compared to risks associated with the production
of livestock in enclosed conditions, so that the use of veterinary medicines and growth hormoneswould
shrink, together with health risks linked to chemical residues in food. The modd suggests that use
of less intensive livestock production methods (associated with range feeding) will result in less air,
soil and water contamination from the disposal of animal effluent, and insofar as relocation leads to
greater use of crop/leguminous pasture rotation methods, there will be a decline in the chemical
fertilizersused and, therefore, adeclineinwater pollution from nitratesand other agro-chemical run-off
problems (e.g. build-up of heavy metas or other toxic substances, destruction of fish habitats,
accumulation of silt, and increase in plant and algal growth). In areas of contracting agricultural
production, as price supports are reduced, output prices and land values are expected to fall, and the
absolute amount of farm chemicals, irrigation water, feed concentrates and other agricultural inputs
associated with environmental degradation will decrease as agriculture becomes less profitable.®

35. This argument has been supported by studies which find that chemical fertilizer applications
are strongly correlated with producer price incentives. It was found in the mid-1980s, that countries
with relatively low producer prices used less than one-twentieth the amount of chemica fertilizer
per hectare when compared to high-priced countries.® With afall in the price of agricultural products
in contracting regions, therefore, the use of chemical fertilizersislikely to decline. It has been argued
that in these regions, land might revert to recreational and other non-farm uses, with possible positive
environmental effects.®

B isimportant to note, however, that under both simulations, developed countries facelower domestic pricesfor agricultura products
(as aresult of reducing domestic price support), and developing countries face higher domestic prices (at leest in the short-run, when internationa
prices rise and stimulate production). See K. Anderson (1992), "Agriculturd Trade Liberdization and the Environment: A Globa Perspective”,
World Economy, Vol. 15, No. 1.

3ONote that it is often counterargued that price adjustments flowing from trade liberalization will not necessarily lead to lessintensive
agriculture. This counterargument rests on the notion that factors other than trade liberalization, such growth in world demand for food,
aso influence the development of agricultural markets. World demand for food will increase with demographic growth, particularly in
developing countries, and this may intensify agricultural production.

31K, AndersonandA. Strutt (1994), OnMeasuring theEnvironmental Impactsof Agricultural TradeLiberalization, Seminar Paper 94-06,
Centre for International Economic Studies, Adelaide: University of Adelaide.

%In addition, an econometric study conducted on 11 Asian countries (in which the domestic price of agricultural products has been
relatively high) hasfound that the elasticity of demand for chemical fertilizer with respect to the relative price of riceto fertilizer was between
0.4 and 0.7 in the short-run and higher still in the long-run. See K. Anderson and R. Blackhurst (1992), The Greening of World Trade
Issues, New York: Harvester Wheatsheaf.

3K. Andersonand . Strutt(1994), OnMeasuring theEnvironmental Impactsof Agricultural TradeLiberalization, Seminar Paper 94-06,
Centre for International Economic Studies, Adelaide: University of Adelaide.
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36. The argument that environmental benefits would ensue to areas of contracting agricultural
production is aso corroborated by studies which demonstrate that subsidies and price support have
sent the wrong price signals to farmers, farmers, when faced with a choice of growing a highly
subsidized crop, as opposed to agreater annual rotation with lesssubsidy, do what isrationa and grow
the subsidized crops year after year®, until land either becomes less productive or subsidies decline.®
Distortions at the farm level, affect farmers' decisions with respect to what crops to plant, how often
to plant them in relation to other crops, and how much water, fertilizer and pesticides to apply. They
have provided farmers with adisincentive to rotate crops (focusing only on the subsidized ones), and
to over apply fertilizers and pesticides.

37. It has also been suggested® that income growth effects of trade liberalization can be beneficial
for theenvironment. First, therate of population growth generally has been found to decline asincome
rises, and this could reduce an important source of pressure on both urban and rura environments.
Second, demand for pollution abatement policiesisincome elastic (at |east beyond a certain threshold),
and the cost of compliance falls as rising incomes and more open borders allow for the adoption of
more environmentally-sound production technology, consumer products and inputs.

38. Other gtudies arrive at similar conclusions by anaysing the extent to which changesin production
induce changes in the demand for factors of production.® In the short-run the strongest adjustment
takes place in variable inputs such as fertilizers and pesticides. Although the impact on production
isdifficult toforecast, inindustrialized countries, thereisadeclineintheuseof theseinputswith benefits
to the environment, such as the reduction in nitrate and pesticide levels in groundwater.

39. In response to the decline in the price of agricultural output, other, less variable inputs, such
asland, would aso adjust although at aslower rate. Inindustrialized countries, land under cultivation
is likely to decline and a gradua "idling" of margina lands can be expected to take place. Thisis
expected to reduce soil erosion in margina lands, as weeds and shrubs begin to stabilize the soil. In
addition, anidling of margina lands would permit some biodiversity toreturn or recover. Atthesame
time, while someof the ecological propertiesof land would berestored, irreversibledamage previously
doneto the environment would not bereversed. For instance, little could bedoneto restorethewetlands
that have been drained and cultivated and the species that have become extinct. Different initiatives
are under way at the national level to determine how long idling lands should remain unused, and to
what extent set-aside land programmes can be adjusted to accommodate, for example, various
environmental land-use proposals.

40. Although a number of environmental benefits are likely to ensue to developed countries as
aresult of liberalization, other, more ambiguous, environmental impacts are also likely to arise from
removing land from agriculture. For example, afforestation of abandoned land may result in positive
environmental effects in some areas, whereas in others theimpact may be negative, particularly where
it involves the planting of non-indigenous species or monospecies. Moreover, it is possible that
fluctuating priceswouldresult inincreased shiftingamong crops. Whilethiswouldreducespecialization
and increase diversification (which is positive for the environment) shifting into and out of crops could

34, Runge (1994), "The Environmental Effects of Tradein the Agricultural Sector”, in OECD, The Environmental Effects of Trade,
Paris: OECD.

Sasin the fisheries sector, declines in productivity may result in an increase in subsidy support, agro-chemical inputs or other input
support, thereby creating a circle of lowering yields, and higher rates of protection.

36K AndersonandA. Strutt (1994), OnMeasuring theEnvironmental Impactsof Agricultural TradeLiberalization, Seminar Paper 94-06,
Centre for International Economic Studies, Adelaide: University of Adelaide.

e Lutz (1992), " Agricultural TradeL iberalization, Price Changesand Environment Effects”, Environmental and Resource Economics,
Vol. 2.
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result in accelerated soil erosion. In addition, the abandonment of lands could reduce land values,
decrease green buffer zones, and lead to adecline in the scenic beauty of landscape.® In this respect,
it has been noted that a distinction should be made between land abandonment and land which lies
falow during crop rotation agricultural methods.

41. Studiesin thisareasuffer from anumber of weaknesses. First, they do not distinguish between
different groups of developing countries. In sub-Saharan Africa and other parts of the world where
the green revolution has not taken place to the same extent as in other regions, chemicals are only
minimaly employed in agricultura production.®* Based on the studies that argue that in
sub-Saharan Africa higher farm output prices are unlikely to cause a significant increase in the use
of chemical inputs, some studies show that increasesin their application areunlikely to cause significant
environmental harm. Itissuggested that because of intensiveland-use methods and soil nutrient balance
in some countries could actually be restored with the increased application of fertilizers.*® However,
this has not been empirically determined and considerable caution is needed when speculating on a
return to ecosystem balance based on an optimal agro-chemical input level.

42. Another result of liberalisation is that higher international prices for agricultural products in
developing countries could lead to a shift from food crops to exports crops. Such a shift could have
uncertain environmental consequences, which would depend on the type of crops in question.
Commercial crops (and export crops) are frequently grown in monoculture. Monoculture can have
negative effects on the soil: for example, pesticides used to combat insects or plagues that are often
used in monoculture aso kill organisms that help maintain organic soil structures. Moreover, monoculture
can result in a low vegetation cover, which can lead to soil erosion. The effects of agricultural
specialization, ecosystem conversion and biodiversity loss is an important factor in determining
environmental effects, and moreempirical dataisneeded inthisregard. Itispossiblethat theincreased
export production of certain crops could accelerate soil nutrient depletion and disrupt the natural cycle
of soil replenishment. In some countries, soil erosion is aready relatively high for certain crops such
as cotton and soybeans, and relatively low for others, such as wheat and rice. The extent to which
a shift in production takes place is a factor which must be given adequate consideration in examining
the impact of liberalization on the environment.**

43. Transport-related environmenta externaities, due to changes in freight traffic costs are an
important dimension of liberaization in agricultural trade and its environmental impact. While there
islittledoubt that freight trafficwill increase asaresult of tradeexpansion, themagnitude of theincrease
will depend on shifts in the patterns of trade, the volume of trade and the distances covered. The
composition of agricultural trade and shiftstowards higher-val ue added agricultural commodities could
also influence freight traffic. However, it has been found that changes in freight traffic associated

N ote that numerous positive environmental externalities are said to be associated with agriculture, such as: the value of agriculture
in preventing soil erosion and floods, adjusting micro-climates, preserving bio-diversity, providing recreational space, and so on. Other
positive externalities which are not necessarily environmental, include maintaining local cultures and communities.

391t has been estimated that world fertilizer use in 1996 increased to 128 million tonnes, an increase of 5 per cent from 1995. Much
of theincrease hastaken placein devel oping countries: for example, Chinaused an estimated 32 milliontonnes of fertilizersin 1995; marginal
increases were reported in India, Pakistan and Bangladesh, which together reported a 4 percent increase to 17.8 million tonnes; in Africa,
which usesonly 2.5 million tonnes for the entire continent, fertilizer use remains unchanged; whilein Latin Americaaggregate use declined
marginally, despitesignificantincreasesin Argentinain 1995. SeeK. Sohand K. Isherwood (1997), "TheAgricultural Situationand Fertilizer
Demand" cited in Vital Signs, Washington: Worldwatch Institute.

4see Heerink et. al. (1996), "Palicy Issuesin International Trade and the Environment with Special Reference to Agriculture”, in
M. Munasinghe, ed., Environmental Impacts of Macroeconomic and Sectoral Policies, Washington: World Bank.

i pid.
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with trade liberalization are likely to be small in relation to the changes that will result from economic
growth more generaly.* With greater trade flows and more open borders, ensuing environmental
costs could include increased air pollution, greater risk of the introduction of alien species, increased
risk of pests and animal diseases being transferred between countries may arise. Some of these issues
are not new problems for internationd trade, and have been addressed through sanitary and phytosanitary
measures. Bulky, unprocessed agricultural products are usually transported using relatively energy
intensive forms of transportation. In addition, the perishable nature of many agricultura products
requires that fast, energy intensive transport be employed. Increased transportation due to trade
liberalization could magnify existing negative environmental externalities.®

44, The relationship between price changes and soil degradation in developing countries is the subject
of a number of contradictory views. One view is that higher prices will affect soil conservation
positively. As the profitability of agricultural production increases, the value of farmland will rise.
As aresult, farmers will have a greater incentive to develop and conserve their farmland.* Another
view is that higher prices may have negative effects on soil conservation, whereby better farm prices
could encourage the over-expl oitation of land resources |eading to accelerated soil erosion and nutrient
depletion.* The neutral view is that price changes will not have much of an effect on conservation.*

45, In order to analyze carefully the effect of price changes on soil conservation, four inter-related
elements have been noted asrelevant. They include: (&) current versus future production decisions,
(b) farm practices; (c) productivity versus conservationinvestments; and (d) farmers' private discount
rates.” In making production decisions, farmers are confronted with two choices: either cultivate
moreland today and gainimmediately at the expenseof the soil and of reduced futurereturns, or produce
lesstoday and benefit morein the future at the expense of short-term output. The decision that farmers
makeis affected by a number of variables, such asinput and output prices, their private discount rates,
and land tenure arrangements.  Alternatively, certain farm practices could prevent agriculturd production
techniques from degrading the soil. The effects of liberalization and price rises on soil conservation
would in this respect, therefore, need careful empirica analysis.

46. With respect to productivity versus conservation investments, it has been argued that higher
incomes that result from rising prices allow farmers to undertake both productivity investments (such
asinirrigation), and investments in conservation (such asin terraces and windbreaks). Rising output
pricesraisethepriceof land, andthereturnsto farmersinthedevel opment and conservation of farmland.
Secure property rights are necessary to ensure that farmers will have an incentive to make long-term
investments in sustainable land use.*®

456 OECD (1997), The Environmental Effects of Reforming Agricultural Policies, A Preliminary Report, Directorate for Food, Agriculture
and Fisheries and Environment Directorate, Paris.

see Heerink et. d. (1996), "Policy Issues in International Trade and the Environment with Special Reference to Agriculture”, in
M. Munasinghe, ed., Environmental Impacts of Macroeconomic and Sectoral Policies, Washington: World Bank.

“R Repetto (1989), "Economic Incentives for Sustainable Production”, in G. Schramm and J. Warford, eds., Environmental Management
and Economic Development, Baltimore: Johns Hopkins University Press.

M. Lipton (1987), "Limits of Price Policy for Agriculture: Which Way for the World Bank?' Policy Development Review 5.
g, Barrett (1991), " Optimal Soil Conservation andtheReformof Agricultural Pricing Policies’, Journal of Development Economics 36.

4See Heerink et. d. (1996), "Policy Issuesin International Trade and the Environment with Special Reference to Agriculture”, in
M. Munasinghe, ed., Environmental Impacts of Macroeconomic and Sectoral Policies, Washington: World Bank.

| hid.
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47. Inproducing different scenariosof theenvironmental impactsof liberalization, input substitution
and technological innovation may aso affect the response of agricultura systems to changes in
production. Such innovations might enable agricultural systems to adapt to expansions or contractions
of agricultural activity, with minimal damage to the environment. One study suggests that shiftsin
productionareunlikely to either improve or degradethe environmentinthelong-run. Thisisconsidered
to be the case as only modest shifts in production are expected as a result of agricultura trade
liberalization.*® At this stage, a sufficient body of empirical evidence has yet to be accumulated.

48. Findly, various transboundary or globa environmenta problems are associated with agricultura
production, and include globa warming, ozone depletion, and the loss of biologica diversity. For
example, agricultural activity has been linked to the release of several greenhouse gases™® and ozone
depleting substances.® However, agricultural activity can act as an important carbon sink, and can
contribute to maintaining biodiversity habitats. Work isunder way invariousforato assesstheseglobal
environmental issues, including in the Intergovernmental Panel on Climate Change, the Framework
Convention on Climate Change, Scientific and Technical Committees of the Montreal Protocol, and
the Framework Convention on Biodiversity.

. ENERGY
A. Overview
49, Between 1986 and 1995, total world output of primary energy - petroleum, natura gas, coal
andelectricpower (hydro, nuclear, geothermal, photovoltai cand wind-powered), increased by anannual

rate of 1.6 per cent. In 1995, total world production was estimated at 361 exajoules.

50. Petroleum continues to be the world's primary energy source. In 1995, it accounted for
approximately 40 per cent of total production, or 142 quadrillion Btu. Between 1986 and 1995,

e OECD (1997), The Environmental Effects of Reforming Agricultural Policies, A Preliminary Report, Directorate for Food, Agriculture
and Fisheries and Environment Directorate, Paris.

0The main greenhouse gases emitted by the agricultural sector are the following: carbon dioxide, methane, and nitrous oxide. Agriculture
is the greatest emitter of methane and nitrous oxide globally, and contributes 50 and 70 per cent of world totals (it is the most significant
anthropogenic source of these two gases). After fuel combustion, agricultureisthe most significant emitter of carbon dioxide. Thisincludes
the carbon dioxide emissions that result from deforestation. With respect to carbon dioxide, agriculture is both a source and a sink of this
gas. Theagricultural sector contributesto carbon dioxide emissions mainly through the combustion of fuelsfor field cultivation. Theclearing
of forests and the conversion of prairies to cropland aso contribute to total carbon dioxide emissions. In addition, a nhumber of other
agriculture-related activities contribute to carbon emissions. For instance, the manufacture of inorganic fertilizers is energy intensive and
releases significant amounts of carbon dioxide. However, agriculturealso provides storagefor carbon dioxide. Grazing resultsin thefixation
of carbon in soils, and afforestation provides asink for carbon. Nitrous oxideisprimarily released from nitrogen fertilizer. The main source
of methane in agriculture is livestock. This gasis produced as part of the digestive process of ruminant animals and from the anaerobic
decay of livestock waste. Rice paddies also generate methane as a result of the anaerobic decomposition of organic materials in flooded
fields. Emissions per kilogram of harvested rice in different countries vary depending on water management and cultivation practices.

51 The main ozone depleting substance released by agriculture is methyl bromide. It isafumigant that is used for pest control in sils,
and in the storage of commodities. Ininternational trade, methyl bromideis frequently used to ensure that pests do not travel across borders
aongwith agricultural emissionsof methaneformruminantlivestock havedeclined with stock numbers. SeeWellington (1997), "New Zealand:
TheEnvironmental Effectsof Removing Agricultural Subsidies', intheOECD' sHelsinki Seminar on Environmental BenefitsfromAgriculture;
Country Case Sudies, Paris: OECD.

520ne exgjoule is the equivalent of approximately 163 million barrels of oil.



WT/CTE/W/67
Page 15

petroleum productionincreased by 7.5 million barrelsper day, or 12.5 per cent over theperiod. World
demand for oil was estimated at 70 million barrels per day in 1995.%

51. Cod is ranked as the second primary source of energy, accounting for approximately
25.3 per cent of world primary energy production in 1995. World coal production totalled 5.1 billion
short tonnes - or 91 quadrillion Btu - in 1995, representing an increase of approximately 1.4 per cent
since 1986. Coal production experienced the lowest annua rate of production growth of any primary
energy source between 1986 and 1995, increasing by less than 0.2 per cent over that period.> With
coal, solid fuels are estimated to account for 27 per cent of total commercia energy production. Other
examples of solid fuels are lignite, peat and wood. However, unlike petroleum sources, solid fuels
are generally consumed in the country in which they are extracted due to high costs of transportation.

52. Natural gasis ranked the third most prevaent primary energy source, in 1995 accounting for
approximately 21.4 per cent of world primary energy production. Production of natural gas was
78.3 trillion cubic feet, or 77 quadrillion Btu in 1995, representing an increase from 1986 of over
23 per cent, and an increase of approximately 70 per cent in the last two decades. Estimates suggest
that natura gas continues to undergo the steepest increase in production compared to other primary
energy sources, and in 1996 natural gas production increased by 4.5 per cent.>® The largest reserves
of natura gas are located in Russia which accounts for approximately 50,000 billion cubic meters of
gas reserves, or roughly one-third of total world reserves. Natural gas is widely regarded as being
apreferred source of energy from an environmenta perspective for which worldwide demand is expected
to increase.

53. Primary electricity accountsfor approximately 10 per cent of total world energy consumption.
Hydro-electric, nuclear and other sources (i.e. geothermal, solar and wind power) of power generation
were ranked fourth, fifth and sixth respectively as primary energy sources in 1995, accounting for
7.1, 6.5 and 0.4 per cent respectively of world primary energy production.®” Hydro-electric power
representsthelargest share of primary el ectric power generation, contributing 2.5trillionkilowatt hours
in 1995, representing an increase of 22.8 per cent since 1986. Between 1986 and 1995, nuclear power
production increased by approximately 45 per cent, generating 2.2 trillion kilowatt hours in 1995.
Between 1995 and 1996, nuclear power generation increased marginaly, by less than 1 per cent.
Renewabl e sources of energy supply - geothermal, solar and wind power generation - have increased
significantly since 1986, rising to 111 billion kilowatt hours, or a 225 per cent increase. Renewable
energy sources produce energy by converting natural phenomena (heat of the earth's core, solar and
wind power) into usable energy forms.*® Despite their small share of total world energy production,
solar and wind energy production have experienced relatively largeincreasesin recent yearsfor various
reasons (e.g. lower cost per kilowatt hour, increased emphasis in some countries on improved
demand-side management, greater reliance on renewable energy sources, and increased environmental
awareness).

SSInternational Energy Agency (1996), World Energy Outlook, Paris: |EA.
Sus Department Of Energy (DOE) (1996), International Energy Annual 1995, Washington.

SSwiorld Energy Council (WEC) and the International Institute for Advanced Systems Analysis (1995), Global Energy Perspectives
to 2050 and Beyond, London: WEC.

%6ys DoE (1996), Monthly Energy Review, Energy Information Administration, Annual Energy Review, Washington.
5'Us DOE (1996), International Energy Annual, Energy Information Administration, Washington.

8Wworld Resources Institute (1997), World Resources 1996-1997, Oxford: Oxford University Press.
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54, Theworld' sfiveleading producersof primary electricity in 1995, representing over 50 per cent
of total energy production, weretheUnited States, Russia, the People' sRepublic of China, Saudi Arabia
and Canada. The next five leading producers for the same year were the United Kingdom, Iran, Norway,
Indiaand Venezuela.® The five largest consumers of primary energy in 1995 were the United States,
China, Russia, Japan and Germany, followed by Canada, India, the United Kingdom, Franceand Italy,
which have a combined energy consumption of amost 65 per cent of total primary energy supplies.

55. Energy consumptionin countrieswith economiesin transition haveincreased significantly since
1973, despite a decline in consumption from 1989 to 1992: for example in the former Soviet Union
and in Central European countries energy consumption decreased by 17 per cent during that period.
Energy consumption in developing countries has continued to increase in recent years, athough for
many countriesthisincrease should be measured against arelatively small base. Although total energy
consumption has undergone a three-fold increase since 1973, developing countries as awhole account
for approximately one-third of total energy consumption. Within developing countries, the countries
of the Asia Pacific region consume approximately 60 per cent of total world energy demand among
all developing countries, accounting for the bulk of demand increase in recent years. Latin America
has doubled its energy consumption since 1973, and Africahastripled its energy consumption. Despite
these increases, Africa accounts for 11 per cent of total energy use of all developing countries, and
even less when viewed in terms of percentage of world consumption.

56. According to the Internationa Energy Agency, three major trends in world energy demand
can be identified: (a) world primary energy demand is expected to continue the sustained growth it
has undergone for the last two decades to the year 2010; (b) fossil fuels are expected to account for
90 per cent of world energy demand until theyear 2010; and (c) astructura shiftinenergy consumption
is likely to occur, whereby the total share of energy consumption by developed countries is expected
to decline from approximately 55 per cent in 1995 to less than 50 per cent by 2010, while the total
share of devel oping country consumption isexpected to increasefrom the current level of approximately
28 per cent to approximately 40 per cent by 2010.%

B. Trade Restrictions and Distortions

57. Unlike other sectors addressed in this Note, production in the energy sector is not an end in
itself; energy isan important input to almost al economic activities. Reforming energy policies will
impact on virtually al aspects of economic activity. Estimating the effect of changesin energy prices
on different economic activities is difficult, as energy input requirements vary are across and within
sectors, and between countries.

(3  Subsidies

58. Several types of subsidies are applied both directly and indirectly to energy production. As
inother sectors, different subsidieshavevarying economicand environmental effects. Giventhelinkage
between the energy sector and virtualy al forms of economic activity, identifying the existence and
nature of subsidies (e.g. whether direct, indirect or implicit) is complex.

us boE (1996), International Energy Annual, Washington.

50world Energy Council and the International Institute for Advanced Systems Analysis (1995), Global Energy Perspectives to 2051
and Beyond, London. See aso OECD (1996), Energy Statistics of OECD 1994-1995, Paris, Worldwatch (1997), Vital Sgns 1997-1998,
Washington; World Resources Institute (1996), World Resources 1996-1997, Oxford: Oxford University Press.

2 nternational Energy Agency (IEA) (1996), World Energy Outlook, Paris. 1EA.
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59. Examples of energy subsidies include: (@) direct subsidies; (b) tax concessions or tax
exemptions; (c) low-cost long-term land concessions for energy exploration or production activity;
(d) government absorption of different risks associated with exploration or production (such asliability
waivers); (€) energy-infrastructuresubsidies (such aslow-cost power transmissionlines, low-cost land
concession rights, and petroleum import or export facilities); (f) the provision of free accident insurance;
(g) theprovisionof loanguarantees; (h) grantsor tax incentivesto develop energy-rel ated technol ogies;
(i) transfers to upgrade either commercial or household energy sources; (j) grants or tax incentives
tolower operating costsin various energy-intensive commercial production activities; and (k) transfers
to lower household heating bills.

60. In certain instances, subsidies can also be used to provide incentives for the development and
use of renewable energy or more environmentally-friendly technology. Asset out in WT/CTE/W/46,
several WTO notifications in 1996 provided information related to enhancing energy-efficiency,
promoting energy conservation and/or savings or setting out product or performance-based regulations
for abroad rangeof products, including el ectrical appliances, heatersand boilers, energy-saving devices
for fishing vessels, alternativeenergy sourcessuch assolar power, or energy-related standards covering
automobile engine efficiency performance standards. Such measures have been primarily made under
the TBT Agreement and Agreement on Subsidies and Countervailing Measures (SCM). In addition,
a TRIMs notification lists aternative energy sources "like solar, wind, etc., and equipment thereof"”
including energy-efficient lamps, athough no reference is made to environmenta objectives. One
notification under the SCM Agreement lists support of agricultural processing, including assistance
in the " gpplication of modern packaging procedures as well as energy savings and environmenta ly-sound
technologies'. There are dso TBT noatifications on labelling and certification of electric motors for
energy efficiency objectives, labelling requirements for energy-efficiency standards covering air
conditioners. Other notifications included information on assistance in support of the research,
development and diffusion of cleaner technologies, including energy efficient technologies, waste
reduction technologies, the use of renewable energy as a means of reducing negative environmental
impacts linked to traditiona energy use.

61. One estimate of annual energy subsidies in developed countries is in the vicinity of US$70
to US$80 billion per year.® In Eastern and Central Europe electricity subsidies range between US$34
to US$39 hillion per year, although overall energy subsidies in this region have been decreasing.®
For developing countries, overall energy subsidies are estimated to be in excess of US$150 billion
per year, of which electricity consumption subsidies exceed US$100 hillion.®* An estimate of energy
subsidies based on a survey conducted in 60 developing countries shows that electricity rates are as
low as US$0.038 per kilowatt hour on average, or less than half of the electricity rates applied in
developed countries. Electricity rates for 80 per cent of the utilities surveyed do not cover long run
marginal cost.®

52A. de Moor (1997), Subsidizing Unsustainable Development, Amsterdam: Institute for Research and Public Expenditure.

838, Larsen and A. Shah (1992), "World Fossil Fuel Subsidies and Global Carbon Emissions’, in the World Development Report,
Washington: World Bank.

84see World Bank (1997), Expanding the Measure of Wealth: Indicators of Environmentally Sustainable Development, Washington:
World Bank. It should be noted that asignificant, although unquantified proportion of total devel oping country energy subsidiesweredirected
at low-income households to reduce kerosene prices (an important energy source in many low-income households in developing countries)
or to lower diesel fuel prices.

%world Bank (1997), Expanding the Measure of Wealth: Indicators of Environmentally Sustainable Development, Washington;
R. Saundersand S. Gandhi (1993), AWorld Bank Policy Paper: Energy Efficiency and Conservationin the Devel oping World; andWorld Bank
(1990), Review of Electricity Tariffs in Developing Countries During the 1980s, Energy Series, Paper No. 32, Washington: World Bank.
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62. It is considered that among the main energy sources which are subsidized, subsidies to coal
and renewable energy are the most prevalent. It should be emphasized that other sources of energy
production also receive subsidies and other indirect support (e.g. infrastructure support). However,
subsidies applied to different sources of primary energy production are difficult to quantify.® Asa
case study this section provides more detailed information on the cod sector. Almost al OECD countries
with indigenous coa production support their cod industry. The International Energy Agency (IEA)
has calculated tota public support to the coad industry in its member countries using the Producer Subsidy
Equivalent (PSE). PSE is calculated as the subsidy needed to make coal production competitive in
an unregulated market, and is based on the following two elements: (a) direct and financia aid to
current production, including investment grants, deficit grants, and support to miners pension funds,
and (b) price support.®” The following table provides an indication of the total PSE in some countries
for coal.®®

Producer Subsidy Equivalent for Coal

(in Million USS$)

COUNTRY 1993 1994
Germany 7776 8025
United Kingdom 1615 345
Japan 1082 n.a
Spain 586 962
Belgium 50 nil
France 165 na
Total PSE 9191

Source: ECON Senter for Okonomisk Analyse (1996), Energy Taxes; Trends and Structures in OECD and Selected non-OECD countries,
Report No. 44/96, Oslo.

63. Coa subsidies have contributed to maintaining inefficient domestic production, and reducing
imports of other fuels. Subsidies have aso encouraged the use of coal resources, and increased the
use of coa in electricity production. According to the ECON Centre for Economic Analysis, "more
coal fired power plants have been constructed in the past and maintained in operation than would have
been the case without the subsidization and the protection of domestic coa production”.® Asfar as
subsidies for renewable energy are concerned, amost no information exists on their magnitude.

(b) Taxes

64. Energy taxesarean important source of revenuefor governmentsand takeavariety of forms.
They incdlude: (a) motor fue taxes, (b) ectricity taxes, (c) severance taxes, (d) pipdine taxes, (€) naturd

88ECON Senter for Okonomisk Analyse (1996), Energy Taxes; Trends and Structures in OECD and Selected non-OECD countries,
Report No. 44/96, Oslo.

1pid.

Btis important to note is that in certain OECD countries, coa subsidies amount to ailmost four times the cost of imported coal (based
0n 1994 data). See ECON Senter for Okonomisk Analyse (1996), Energy Taxes, Trends and Structuresin OECD and Selected non-OECD
countries, Report No. 44/96, Oslo.

59ECON Senter for Okonomisk Analyse (1996), Energy Taxes; Trends and Structures in OECD and Selected non-OECD countries,
Report No. 44/96, Oslo.

70See, for example, OECD (1997), Evaluating Economic Instruments for Environmental Policy, Paris.
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gas taxes, and, more recently (f) carbon taxes. A number of rationales are advanced to support the
use of these taxes, such as compensating the public for land-use (this rationae is rooted in the belief
that sub-surface resources belong to the state, and that mining and oil companies must compensate
the state when these resources are appropriated for private use), using these taxes as a proxy for user
fees or toll charges on roads and highways, and paying for adverse environmenta or heath effects
associated with either the mining, transportation, storage or consumption of fossil fuels.”™

65. One survey hasfound that in OECD countries, oil istaxed more than other sources of energy
(e.g. natural gas or coal). Between 1980 and 1995, the average tax on oil doubled in the OECD.
For OECD countriesasawhole, the averagetax on natural gaswas US$1.3 per barrel of oil equivaent.
Theaverage OECD tax on cod isidentified aslow. The samesurvey identified certain trendsin energy
taxation 14 in non-OECD countries. Most of the countries surveyed have brought the prices of ail
products closer to international market prices. Ingeneral, their taxes on oil productstend to be lower
than those in the OECD, but follow the pattern of higher taxes on light petroleum products, and lower
taxes on heavy ones. While natura gas prices are controlled, they do not deviate significantly from
international prices. "

C. Environmental Benefits

66. It is generaly felt that the removal of subsidies and the restructuring of taxes to bring energy
prices in line with margina social costs could result in significant environmenta benefits. Clean
technol ogies, co-generation gasturbinecombined cycles, steam-injected gasturbines, increased reliance
on renewable energy sources, and demand-side management are among the menu of options which
will be important in improving the environmental profile of energy in addition to changes in relative
prices.”

67. In the past thirty years, environmental policy has addressed the adverse environmental
implications of energy production and use. An extensive body of literature exists identifying different
aspects and magnitudes of environmental problems in the sector, which is too broad and detailed to
summariseinthisNote. Itisworthnoting, however, that different typesof energy sourcesraisedifferent
environmental issues both at the production and consumption stages. Comprehensive domestic and
international environmental policies have emerged to address externalities linked to energy use, and
include command and control and economic-based measures to reduce emissions of sulphur dioxide,
suspended particulate matter, nitrous oxide, carbon monoxide, carbon dioxide, light hydrocarbons,
organic and inorganic aerosols, as well as toxins produced in certain combustion methods.

68. International cooperation to address air pollution includes the 1979 Geneva Convention on
L ong-Range Transboundary Air Pollution and subsequent protocols concerning sulphur dioxide, and
the 1992 Framework Convention on Climate Change. At the nineteenth Special Session of the UN
Genera Assembly (June 1997), an open-ended Intergovernmental Group of Experts on energy and
sustainable devel opment was established. In addition, the General Assembly noted the " need to encourage
the reduction and gradual elimination of subsidiesfor energy production and consumption that inhibit
sustai nable development. Such policies should take fully into account the specific needs and conditions
of developing countries, particularly least-devel oped countries, asreflectedinthespecia and differentia

Muller et. d. (1994), "Greening State Energy Taxes: Carbon Taxes for Revenue and the Environment”, in Pace Environmental
Law Review, Vol. 12, No. 1.

"2ECON Senter for Okonomisk Analyse (1996), Energy Taxes; Trends and Structures in OECD and Selected non-OECD countries,
Report No. 44/96, Oslo.

Bsee M. Munasinghe (1995), Sustainable Energy Development: Issues and Policy, Paper No. 16, Washington: World Bank.
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treatment accorded them in the Uruguay Round of Multilatera Trade Negotiations Agreement on
Subsidies and Countervailing Measures."

69. Environmental externdities have also been extensively analyzed with regards to energy
production. Toillustrate, environmental impact assessment procedures have for many yearsidentified
and helped to mitigate problems linked to the construction and operation of hydro-electric dams.
Assessmentsweigh longer-term environmental impacts of flooding and river diversion on eco-systems,
associated loss of fragile wildlife habitats including wetlands, marshes and old-growth forests, the loss
of biodiversity aswell as unforeseen changes in wildlife migration and feeding patterns, upstream changes
in watersheds and ground water aquifer levels, longer-term problems associated with siltation culmination,
aswell asenvironmental problemsrelated to the electricity transmission along corridors. Other energy
sub-sectors pose equally acute environmenta problems. Qil exploration, oil refining, petro-chemical
operations, and oil transport pose different problems, such asland degradation, toxic pollution or spills
from marinetransport accidents. Themining of coa presents problemssimilar to other typesof mining,
including changes in land-use, the degradation of adjacent rivers and lakes with various pollutants
including dudge, and air qudity problems associated with various air pollutants. Environmenta problems
associated with nuclear energy have been long recognised, and include operational risks as well as
acute waste treatment problems.

70. By distorting prices, energy subsidies exacerbate environmenta problems linked to energy
production and use. For example, some energy subsidies may encourage the inefficient use of energy
resources, discourage energy conservation or the expanded use of renewable sources. In addition,
subsidies may encourage obsolete and environmentally-inefficient technologies (e.g. older coa-fired
utilities which operate below peak thermal efficiency) to continue operation. However, caution is
required when drawing conclusions about the environmental impact of energy policy reform.” Two
factors which determine the impact of reforming energy subsidies on the environment include: (a) the
responsiveness of input use to changes in subsidies; and (b) the amount of damage caused by each
unit of input used. While it is usualy assumed that the remova of energy subsidies would result in
decreased energy consumption and an improved environmental situation, to reduce subsidization may
not substantially reduce energy consumption because: (@) as energy is an input to virtually al forms
of economic activity, subsidy removal islikely to have general equilibrium effects, making predictions
about the impact of reforms on the environment difficult to make; (b) where inter-fuel substitution
is possible, reduced subsidies may affect the composition rather than the quantity of fuel used
(environmental damage would in this case depend on the composition of the fuels that continue to be
used).

71. Different environmental effects have also been identified in the energy sector because of trade
liberalization. According to one study, the benefits that would follow from the remova of trade
distortions and restrictions facing primary fossil fuels over the period 1990-2000 have been estimated
to be significant.” Changes induced by the reform are compared to "Business as Usual" (BaU), a
situation in which no reform is undertaken. Inthe BaU scenario, depletion of crude oil reserves takes
place from the year 2030 onwards, and crude ail is progressively replaced with carbon-intensive synthetic
fuel. Carbon dioxide emissions in the OECD increase faster post 2030, reflecting the replacement
of conventiona oil products by synthetic fuel which emits more carbon dioxide per unit of energy into

74Theseargumems aredeveloped in World Bank (1997), Expanding the Measure of Wealth: Indicators of Environmentally Sustainable
Development, Washington: World Bank.

Ihid.
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the atmosphere.  Such a replacement does not occur in non-OECD countries, where significant oil
subsidies make synthetic fuel unprofitable.”

72. When existing traderestrictions and distortions areremoved, energy demand inthe non-OECD
countries falls by 28 per cent (compared to the BaU scenario) as aresult of removing subsidies, but
energy demand increases by 21 per cent in OECD countries due to the elimination of taxes. For the
world asawhole, however, primary energy demand declinesby 16 per cent. Moreover, when subsidies
are removed, the most polluting fuels (coa and carbon based synthetic fuels) are replaced by crude
oil. The impact of removing existing distortions on world emissions is thus significant. Based on
the model described here, whereas in the year 2050 19.3 billion tons of carbon would be released in
the BaU scenario, only 15.9 hillion tons would be released with total reform.

73. A number of developing countries rely heavily on coal as a source of energy.”” It has been
argued that for developing countries, phasing out fuel subsidies should be a principal target to reduce
environmental impacts. In these countries, such reforms would enable the first units of abatement
to be achieved at zero, or even negative (welfare enhancing) cost.” In addition, the study argues,
that where existing energy taxes are distortionary, they should also be reformed. Current fuel taxes
fal heavily on only onefossil fuel, namely oil. Theintroduction of carbon taxes(to addressthe problem
of globa warming) on existing distortionary taxes, would only increase welfare costs.

74. Inaddition, itispossiblethat theremoval of subsidiesonfossil fuelsin some casesmay increase
demand for wood fuel. This provides a caveat to some of the expected environmenta benefits from
subsidy reform. Increased wood fuel consumption could accelerate deforestation, and contribute to
both land degradation and the loss of habitats. However, it is expected that wood fuel would only
substitute for a narrow range of other fuels, and would only be employed for household consumption
(heating and cooking). In addition, the use of wood fuel by urban householdsislikely to be constrained
by space and transport cost considerations. Therefore, deforestation may not increase significantly
as aresult of reforming fossil fuel subsidies.” Reforms in other sectors may also affect energy use
and environmental impact. For example, anthropogenic emissions of nitrous oxides originate from
agriculture, and in particular chemical fertilizers: agriculture is the largest single source of N,O
emissions of the reporting Parties to the Framework Convention on Climate Change.? The FCCC
also notesthat subsidy reformwoul d be expected to decrease emi ssions of methane gasfrom coal mining
operations.

75. In discussing the effects of reforming energy taxes and subsidies, the income effects of trade
liberalization on the environment in the energy sector are aso potentially important. Several studies
suggest that eliminating energy subsidies will increase real income globally by three quarters of
one per cent (whichiscomparableto the order of magnitude of the contribution of the Uruguay Round
to increased global GDP).

lbid.
"China and India, which together account for approximately 14 per cent of global carbon dioxide emissions, rely heavily on coal.

e R, Clarke (1993), "Energy Taxes and Subsidies: Their Implications for CO2 Emissions and Abatement Costs', International
Journal of Environment and Pollution, Vol. 3, No. 1/3.

" see World Bank (1997), Expanding the Measure of Wealth: Indicators of Environmentally Sustainable Development, Washington:
World Bank.

80Framework Convention on Climate Change (1997), National Communications, FCCC/SB1/1997/19, Bonn: Subsidiary Body for
Implementation.
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(@  Cod

76. Coa iswidely viewed as being among the more polluting sources of energy. Its mining and
consumption result in a multitude of local and globa environmental problems.

77. Differences between internationa and domestic prices of coal are maintained through anumber
of traderestrictions and distortions, some of whichinclude: (@) restricting importsto raisethe domestic
price of coal; (b) directly subsidizing coal; and (c) imposing minimum purchasing obligations on
electricity generating utilities, requiring them to buy certain volumes of coal from local mines at above
international prices.®* Coal subsidies are considered to be a major problem from an environmental
per spective and the environmental benefits of removing coa subsidies may be numerous. For example,
there are local and globa environmental problems associated with coal mining: the burning of coal
releases carbon and sulphur dioxides into the atmosphere which contributes to globa warming and
acid rain. Evidence supports the fact that reducing subsidies would decrease coal consumption.® In
fact, where subsidiesto producers have decreased world prices of coal, reversing thispolicy isexpected
to increase international prices and contribute to decreased demand for coal. This would reduce the
local and global environmental problems associated with the mining and use of this energy source.®

78. Thereis aso evidence to suggest that differences in energy prices across the world are due
to government measuresto either tax or subsidizeenergy. While OECD countriesimplicitly tax carbon
in oil products (with taxes exceeding US$200 per ton of carbon), non-OECD countries implicitly
subsidize carbon (with theimplicit subsidy averaging US$92 per ton of carbon).®* It has been argued,
for example, that reforming these taxesand subsidieswoul d contribute significantly to combating global
warming.®

(b)  Metds

79. As noted, reforming trade distorting policies in the energy sector will have an impact on all
economic activitiesthat use energy. Among the many sectors which will be affected by the remova
of energy subsidies and tariff reductions is the mining sector. As non-ferrous metals are addressed
separately in this note, special mention of the inter-linkages between mineras, energy and the
environment is made below.

80. Anythingwhichisextracted, recovered, or mined fromtheearth, and whichismostly inorganic,
can be considered a mineral. Mineras can be classified into four different categories®:

) mineralsthat arenot consumed after extractionand chemical processing. Theseinclude
most metal ores, such asiron, copper and bauxite, which are used for making steel,

8lgee K. Anderson (1995), "The Political Economy of Coal Subsidies in Europe", Energy Policy, Vol. 23, No. 6.
) pid.

Bitis important to note is the fact several countries in Western Europe have aready chosen to abandon coal subsidies, and a number
of others are also expected to do so in the near future, so that the process of removing trade restrictions and distortions facing this energy
source hasalready begun. See K. Anderson (1995), " The Political Economy of Coal Subsidiesin Europe”, Energy Policy, Vol. 23, No. 6.

845ee P. Hoeller and J. Coppel (1992), "Carbon Taxes and Current Energy Policiesin OECD Countries', OECD Economic Sudies,
in The Economic Costs of Reducing CO2 Emissions, No. 19, Paris:. OECD.

855ee OECD (1992), Environmental Impacts of Renewable Energy, The OECD Compass Project, Paris: OECD.

806 J. Tester et. a., ed., (1991), Energy and the Environment in the 21st Century, Cambridge: MIT Press.



(i1)

(iii)

(iv)

WT/CTE/W/67
Page 23

copper and aluminum respectively. These are the principal metals which form the
backbone of industria activity;

minerals that are consumed and not recycled. These are referred to as industrial
minerals. Some, such as potash and phosphate, are used to make fertilizers and are
lost after their use. Limestone, which aso fals in this category, is used to make
cement, and is rarely recycled;

energy minerals. The main mineral in this category is coa, which is consumed to
fulfil different energy requirements. Minerals containing uranium aso fal into this
category; and

minor minerals and ores that are required for various applications in the industria world.
Examples of these mineralsinclude: rare earthsthat are used in electronics, and gold.

81. A significant amount of energy isrequired to concentrate and treat mineralsin order to produce
intermediate products for further chemical processing, which also consumes energy. When mineras
attain a semi-usable form, such as copper, meta or steel, additional energy is required to turn these
metals (by thermo-mechanical means) into useful products. As set out in more detail in Section VI
on non-ferrous metals, the production of mineras, therefore, is energy intensive.

Energy Consumption Profile

INDUSTRY ENERGY REQUIREMENT
(10° Btu/ton)
Copper 80-100
Nickel (sulfide ore) 200
Zinc 60
Lead 30
Steel 27-30
Nickel (laterite ore) 600
Aluminum 280
Glass 7.4
Lime 6-8
Cement 7.6

Source: Jefferson Tester et. a. (1991), Energy and the Environment in the 21st Century, Cambridge: MIT Press.

82. Theremova of trade restrictions and distortions in the energy sector, accompanied by appropriate
environmental policies, will send correct signalstothe mineralsindustry. Energy subsidies encourage
the overuse of energy, and provide an implicit subsidy to all mineral production activities. It has been
suggested that reforming these subsidies could reduce energy consumption and promote more efficient
and environmentally sustainable minerals production.
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V. FISHERIES
A. Overview

83. Thefisheriessector iscomprised of two broad categories: (a) capturefisherieswhich encompass
the harvesting of wild fish stocks; and (b) aguaculture which refers to the production of aquatic
organisms. Aquacultureaccountsfor 18 per cent of total world fish production by weight. Theprincipa
focus of thissectioniscapturefisheries, whichthe FAO subdividesintoindustrial fisheriesand artisanal
fisheries.

84. TheFAO estimatesthat in 1995 thetotal global production of fishwas 112 million metric tonnes
(m.m.t.) per year, of which totd capture fisheries represented 91 m.m.t. and tota aguaculture represented
21 m.m.t.. Ten countriesaccounted for about 70 per cent of the volume of landing of capturefisheries
in 1995, with the contribution of total production in low-income food importing countries increasing
significantly. In 1995, these countries accounted for 35 per cent of total production, compared with
26 per centin1988. Fish suppliesfor human consumption and fishmeal production havereached record
levels. Of thetotal production of fishin 1995, approximately 81 m.m.t. isused for human consumption,
and 31 m.m.t. is consumed for other uses such as cattle and agquaculture feed.®’

85. Large scde industrid fisheries, which constitute three-quarters of world catch, are predominately
capital-intensive and use advanced technologies to locate migratory fish stocks and require complex
infrastructures to land and process fish.® Industrial fisheries are dominated by developed countries,
and involve the full spectrum of fish species, from those that are of high-value, such astuna, cod and
haddock, to those which are lower in value but greater in abundance fish species. The latter are used
primarily for fishmeal. Small scale, artisanal fisheries represent one-quarter of total annual catch,
and are the dominant fishing sector in many countries. Small-scalefisheriesare concentrated in coastal
and inland waters, and supply fish and fish products predominately for local consumption.®

86. Approximately one-third of global fish production entersinternational tradeand is concentrated
primarily on high-value fish and fish products.® It is estimated that the total value of trade in 1995
was US$ 51.7 billion, which represents asignificant increase from thetotal of US$ 17 billion in 1985.
It is estimated that this increase is due largely to an increase in trade in low-value fish products, such
as, for example, fishmeal. Trade patterns for high-value fish products are dominated by imports to
developed countries, of which approximately half originates in developing countries. An estimated
87 per cent of industrialized countries exports of fish and fish products, measured in terms of market
value, weredestined for other devel oped countries. Thetotal value of exportsfrom devel oping nations,
for whom fisheries represents a significant source of export revenue, increased from US$ 5.1 billion
in 1985 to US$ 20 billion in 1995.

8En0 (1996), The State of World Fisheries and Aquaculture, Rome.

88Large or industrial fishing vessels can catch as much as 400 tonnes of fishin large nets, and are capable of processing 50-80 tonnes
of fish per day. Although industrial vessels represent only one per cent of the world's total fishing fleet, they account for approximately
60 per cent of the total registered tonnage of fishing vessels. See G. Porter (1997), The Euro-African Fishing Agreements: Subsidizing
Overfishing in African Waters, UNEP-WWF Workshop on the Role of Trade Policies in the Fishing Sector, Geneva.

R, Grainger (1996), Recent Trends in Global Fishery Production, FAO, Rome; FAO (1996), The Sate of World Fisheries and
Aquaculture, Rome; and The Ministry of Foreign Affairsof the Netherlands (1995), Fisheriesin Developing Countries: Towardssustainable
use of living aquatic resources, Hague.

Db ata from FAO (1997), The Sate of Food and Agriculture, Rome.
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87. Scientific evidence has consistently shown a downward trend in the world's fish stocks.™
Fisheries have developed rapidly, with the result that there are now few under-exploited resources
and an increasing number of overexploited ones. On a worldwide basis, the FAO estimates that
60 per cent of the 200 major fish species arefully exploited, overfished or in the process of rebuilding
asaresult of depletion. Scientific estimates show a dramatic decline or collapse in several high-value
fish stocks. For example, one estimate suggests a decline between 1992 and peak-year yields for
Atlantic Codinthevicinity of 69 per cent, for Cape Hake by 82 per cent, for Haddock by 80 per cent,
for Silver Hake by 88 per cent, for Greater Yellow Croaker by 80 per cent, and for Atlantic Herring
by 63 per cent.® The FAO notes that the depletion of various fish stocks has occurred in virtually
all coastal states throughout the world.®

88. By all accounts, theworld' sfisheriesresources continue to undergo an alarming deterioration,
whereby the extent of annual harvesting worldwide is undermining the sustainability of fisheries
resources.® Factors which explain fish stock decline are many and varied and include overcapacity
and overfishing of fishing fleets, open access to fish resources as a result of the absence of property
rights for fisheries resources, inappropriate fisheries management practices, marine pollution, fish
by-catch mortality, and increased ultra-violet radiation on marinefood chains.®* Access to fish stocks,
particularly certain high-va uefish specieswhich arefound either outsidethe Exclusive EconomicZones
(EEZs) or which migrate between EEZs and the high seas, is an area of concern. Concern aso has
been raised about the adverse conservation impacts associated with large fishing operations and the
use of floating driftnet devices which increase mortality of non-commercia fish and marine mammal
by-catch®, and affect marine biodiversity and their habitats.®

B. Trade Restrictions and Distortions

Trade in fish and fish products is affected by tariff and non-tariff measures, including quotas,
embargoes, license requirements, and sanitary and phytosanitary and technical standards.

E~Ne) (1996), Chronicles of Marine Fishery Landings (1950-1994): Trend analysisand fisheries potential, Fisheries Technical Paper
No. 359, Rome.

92Fa0 (1996), The Sate of World Fisheries and Aquaculture, Rome. See also G. Porter (1997), Fishing Subsidies, Overfishing and
Trade, UNEP Environment and Trade SeriesNo. 15; and P. Weber (1994), Net Loss: Fish, Jobsand the Marine Environment, Washington:
Worldwatch Paper No. 120.

BEa0 (1997), Marine Fisheries and the Law of the Sea: A Decade of Change, Rome.

YFisheries management is one of the oldest areas of international law. For example, the International Council for the Exploration
of the Seawas established in 1902 to facilitate the exchange of scientific data on fisheries. The concept of maximum sustainableyield (MSY)
for harvesting fisheries resources was defined in 1958 and its development was a precursors to the concept of sustainable development which
cameout of UNCED. Theconcept of MSY dealswith the output per unit of effort, i.e. level of fish resourceswhich can be harvested annually
from a self-regenerating stock of fish species while maintaining a sustainable stock. See, for example, A. de Fontaibert, D. Downes and
T. Agardy (1996), Biodiversity in the Seas, IUCN Environmental Policy and Law paper No. 32; and P. Birnie and A. Boyle (1992),
International Law and the Environment, Oxford: Oxford University Press.

SUNEP (1997), The Role of Trade Policiesin the Fishing Sector: Summary Report, UNEP/WWF workshop on " The Role of Trade
Policies in the Fishing Sector”, Geneva; and R. McLeod (1996), Market Access Issues for the New Zealand Seafood Trade, New Zealand
Fishing Industry Board.

9BEAO estimated (1994) that onaverage 27 milliontonnes of fish landingsconsisted of by-catch, representing an averageof approximately
32 per cent of total reported annual production of marine capturefisheries; incidental catch of non-targeted, vulnerable speciesis associated
in particular with shrimp, prawn and tuna fisheries.

seen. deFontaibert, D. Downesand T. Agardy (1996), Biodiversity inthe Seas, [IUCN Environmental Policy and Law paper No. 32;
and P. Birnie and A. Boyle (1992), International Law and the Environment, Oxford: Oxford University Press.
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@ Tariffs

89. It has been estimated that approximately 80 to 85 per cent of total international trade in fish
and fish products are bound under MFN tariffs; the remaining 20 per cent fall under GSP and other
preferential trade arrangements.® In developed countries, pre-Uruguay Round tariffs averaged
6.1 per cent weighted by imports from all sources and 6.6 per cent when weighted by imports from
developing countries. The average trade weighted post-Uruguay Round tariff levels for three maor
markets in the fisheries sector are (on atrade weighted basis) 10.7 per cent for the European Union,
4.1 per cent for Japan, and 0.9 per cent for the United States. Post-Uruguay Round average rates
havebeenreducedto 4.5 per cent and 4.8 per cent respectively. Oneestimateforecaststhat theincrease
of fish and fish products exports due to trade liberalization will range from 12.9 to 13.5 per cent.®

0. Tariff reductionsasaresult of the Uruguay Round areslightly morepronounced for unprocessed
products compared to processed products. Accordingly, tariff escalation is gill perceived to be a problem
faced by many exporting countries. Higher tariff rates applied to semi-processed or processed fish
products induces alocative inefficiencies both in the country imposing the tariffs, and in the exporting
countries. From a global perspective, these inefficiencies have resulted in alarger absolute quantity
of unprocessed fish being exploited to produce the same volume of processed fish.

(b)  Subsidies

91. Subsidiesin thefisheries sector assume avariety of formsand are primarily provided to reduce
operating and capital costs of harvesting. Subsidies include those provided to reduce operating costs,
reduce fishing vesseal construction or maintenance costs, or those provided indirectly by way of income
support and as part of fisheries management schemes.’® Subsidies to reduce vessel fuel costs can
contribute to the loss of high-migration or straddling stocks by encouraging long-range harvesting,
while subsidiesto vessel constructionwill increasetotal fleet capacity. Therearedirect subsidiesbased
on total output and measured in terms of days at sea or as a percentage of total catch and subsidies
on afleet's idle capacity. In addition, under bilateral coastal access agreements, fishing licenses are
in many instances considerably undervalued compared to the commercia catch and can be considered
to constitute an indirect subsidy, particularly if a quota management system is not in place or not
adequately enforced.*™

92. Subsidies aso have the potential to contribute to sustainable fisheries management schemes.
Examplesinclude subsidiesto reducefleet capacity, retrain fisher people, enhancefish stocks, promote
vessal and fishing buy-backs to take vessels out of use, and encourage technological improvements.
Determining the impact of subsidies which are deemed to be environmentaly-beneficia will depend
on how these subsidies are administered and monitored. Recent literature suggests that in some cases,

98Approximalely 300 bilateral fishing-related agreements have been signed in the last two decades.

BeATT (1994), The Resultsof the Uruguay Round of Multilateral Trade Negotiations, Market Accessfor Goodsand Services. Overview
of the Results, Geneva.

100The FAO Committee on Fisherieshasidentified excessivefishi ng capacity and inappropriate fishing management asamajor problem

for al governments. See FAO (1997), Report of the 22nd Session of the FAO Committee on Fisheries, Rome.

lOlSee, for example, G. Porter (1997), The Euro-African Fishing Agreements: Subsidizing Overfishing in African Waters, UNEP-WWF
Workshop on the Role of Trade Policies in the Fishing Sector, Geneva: UNEP.
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for example, subsidies for vessel buy-backs may succeed in retiring old boats, but that these may be
replaced by new ones.'*

93. Although the precise identification and quantification of subsidies in the fisheries sector has
not yet been fully undertaken, consensus exists that fisheries subsidies are widespread, trade distorting
and undermine the sustainable use of fish resources. One often cited estimate suggests that the order
of magnitude of subsidiesto thefisheriessector world wideisinthevicinity of US$54 billion per annum,
representing 77 per cent of the total value of fish harvested by the world's fishing fleet.2®® Although
this estimate has been subject to criticism, it nonetheless remains a useful point of reference.

94, Work is currently underway in various fora to identify, classify and quantify different types
and effects of subsidies. For example, The UNGASS concluded that there was aneed for governments
toconsider thepositiveand negativeimpact of subsidieson theconservati on and management of fisheries
through national, regiona and appropriate international organizations and, based on these analyses,
to consider appropriate action.’® At its 79th Session in April 1997, the OECD Fisheries Committee
agreed to study government financial transfersthat affect the transition to responsible fisheries.’® The
Committee notedthat it isinappropriateto classify varioustransfersaseither " good" or "bad" subsidies,
but rather to anayze the relationship between such transfers, fishing capacity and fishing activities,
and fish stock status.'®

95. Several environment-related fisheries subsidies have been notified by Members: theseinclude
regiona structural adjustment programmesfor fisheriesinwhich conservation objectivesareidentified;
various fisheries support schemesin which environmenta conservation is cited; and support schemes
to promote environmentally-sound fish harvesting methods.**

(© Non-tariff measures

96. Trade in fish and fish products is subject to non-tariff measures including tariff quotas,
quantitative restrictions, import levies and sanitary and phytosanitary and technicd regulations. Non-tariff
measures have been notified by Members under different WTO Agreements, including the Agreements
on Sanitary and Phytosanitary Measures (SPS) and Technical Barriers to Trade (TBT). A number
of measures have been notified by Members under the SPS Agreement, including quarantine
requirements, standards related to fish additives, food safety standards (e.g. the use of preservatives
in various fish products), criteriarelated to fish health (e.g. certification for ornaments fish and fish
products), and notificationswhich refer to internationa standards and agreements(e.g. the Fish Disease
Commission and CITES).

102y Gates, D. Holland and E. Gudmundsson (1997), Theory and Practice of Fishing Policies and Vessel Buy-back Programmes, paper

submitted to the UNEP/WWF workshop on "The Role of Trade Policies in the Fishing Sector", Geneva: UNEP.

193p, Doulman (1996), An Overview of World Fisheries: Challenges and Prospects for Achieving Sustainable Resource Use.

%4yN (1997), Programmefor the Further Implementation of Agenda 21, (E/1997/MISC. 3) text adopted at the nineteenth Special Session
of the General Assembly, Geneva.

1%57he OECD expects to complete this study in 1999.

1%80ECD (1997), Impact on FisheriesResour ce Sustainability of Gover nment Financial Transfers, FisheriesCommitteeof theDirectorate

for Food, Agriculture and Fisheries, Peris.
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97. Varioustypesof quotarestrictionsand import licensing procedures have been notified by WTO
Membersunder the Agreement onImport Licensing Procedures, and includelicensing schemescovering
livefish, fresh fish, chilled or frozen fish; the control of imports of certain types of fish species (such
as flying fish or associated pelagics); import controls on fish products used for anima feed and
guantitative restrictions on theimport of smoked trout, cod, salmon, lobster, scallops. Under the TBT
Agreement, labelling requirements have been notified concerning, for example, canning methods for
fish products, or standards which do not allow canned products to contain juvenile species. There
have al so been notifications of marketing arrangements, packaging requirements, internal taxeson fish
products, technical regulations and standards covering minimum landing size of fish, and physicd criteria
(such as whether the fish is carrying eggs).*®

C. Environment Benefits

98. The fisheries sector is agood example of the benefits for both trade and environment of removing
trade distortions. To acertain extent, however, the contribution of eliminating trade restrictions and
distortions in the fisheries sector is difficult to isolate relative to the numerous other factors affecting
the sector. For the most part, it is fisheries management, and not trade, which plays the crucia role
in determining sustainable resource exploitation.

99. As set out in the submissions to the Committee on Trade and Environment by New Zealand
and the United States, an important cause of the declinein fish stocksis overfishing dueto overcapacity
in production and fleets.'® A recent UNEP workshop also noted that thefish crisisislargely aproblem
of overcapacity of fishing fleets on a globa scale where there exists too much fishing capacity for too
few fish stocks.™® Thissituation has arisen asaresult of the mismanagement of fish stocks to the point
where their economic productivity and environmental sustainability has been severely undermined.***
Over the past several decades, the FAO estimates the capacity of theworld' sfishing fleet hasincreased
threefold. Increases in the number of fishing vessels and significant changes in fishing boats and
harvesting methods have contributed to fishing beyond what are considered to be sustainable limits.
Fisheries management at the national and internationa levelsisviewed asbeing crucial in determining
the levels of sustainable resource exploitation.

100. The measurement and quantification of the effect of trade distortions, such as subsidies, is
complex. However, it is argued that removing subsidies would increase operating, capital or other
costs and contribute to less overfishing by reducing overcapeacity in the fishing sector. With the exception
of the potentially environmentally-enhancing subsidies noted above, the positive effects that would
follow from theelimination of subsidiesincludeanincreasein capital or operating costsfor new entrants
inthesector. A reductionin capital-related subsidieswould limit the adoption of advanced technol ogies
than would otherwise be adopted; some of these technologies dependent on economies of scale. A
reduction of capita-rdated subsidies would in some instances aso reduce the range of fleets. A reduction
of subsidies provided to idle vessals, for example, would reduce the ability of inefficient producers
to continue operating, and encourage the phasing out of obsolete and potentialy environmentally-
damaging equipment. In the absence of income support and with an increase in capital and operating

108 hig,

19906 the submissions by New Zedland (WT/CTE/W/51) and the United States (WT/CTE/W/52).

HoyneP (1997), The Role of Trade Policiesin the Fishing Sector: Summary Report, UNEP/WWF workshop on " The Role of Trade

Policies in the Fishing Sector", Geneva.

MThe fisheries sector underlines the close relationship between environmental science and economics. Viable fisheries production

depends on existing fish stocks or biomass. Sustainable fish yields are linked to the level of resource biomass in such a way that the level
of fisheries production should correspond to the level of the available biomass. Production will decline when the maximum sustainable
yield of fish stocks is surpassed.
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costs of fisheries harvesting operations, short-term profit margins would decrease as would returns
on investment, thereby also encouraging the accelerated retirement of inefficient operators, and an
overall reductionin fleet capacity.*? Considerably morework is needed in tracking and understanding
trendsinworld pricesfor high value species, for example, and therole which price distorting policies,
such as subsidies, play in fisheries trade.

101. Subsidiesremoval will not in itself ensure the sustainable use of fish resources; it represents
anecessary step towards removing the most preva ent economicinstrument hampering the achievement
of sustainable fisheries management. As in other sectors, the introduction of appropriate domestic
and internationa environmenta and conservation policies are needed, and theremovd of trade restrictions
and distortions is but one element in that regard. Nevertheless, the reduction or elimination of trade
restrictionsand distortions, such assubsidies, isanimportant prerequisite towards building sustainable
fisheries management, particularly given the extent to which such subsidies distort world prices and
impact negatively on sustainable resource use.*?

102.  SinceUNCED, themultilateral framework for sustainableuseand conservation of living aquatic
resources in the oceans has been enhanced. Chapter 17 of Agenda 21 of UNCED addressed the
"Protection of the oceans, all kinds of seas, including enclosed and semi-enclosed seas, and coastal
areas and the protection, rational use and development of their living resources.” Multilatera
developments of relevance to fisheries, include the entering into force in 1996 of the UN Convention
on the Law of the Sea (UNCLOS), which establishes exclusive economic rights over 200-mile coastal
zones.™* Other examples of multilateral agreements related to fisheries are the 1992 UN Framework
Convention on Biological Diversity*'®; the 1993 Agreement to Promote Compliance with International
Conservation and Management Measures by Fishing Vessels on the High Seas; the 1995 Agreement
for the Implementation of the Provisions of the UNCL OSrel ating to the Conservation and M anagement
of Straddling Fish Stocks and Highly Migratory Fish Stocks, and the 1995 FAO Code of Conduct
for Responsible Fisheries and the UN Moratorium on Driftnet Fishing.*®

103. It hasbeen widely recognized that fishing subsidies are amajor contributor to the current state
of fleet overcapacity and to the mismanagement of fisheries resources. Although it also has been
recognized that sustai nabl efi sheri esmanagement goesbeyond removing subsidies, theUNEP workshop

125 sen (1994), "The Environmental Effects of Tradein the Fisheries Sector”, in C. Runge, ed., The Environmental Effects of Trade,

Paris. OECD.

g6 FAO (1996), The Sate of World Fisheries and Aquaculture, Rome; OECD (1996), The Economic Aspects of Management

of Living Marine Resources, Fisheries Committee; and the submissionsto the WTO Committee on Trade and Environment by New Zealand
(WT/CTE/W/51) and the United States (WT/CTE/W/52).

M4 The 1982 UNCLOS assignsto coastal statesthe exclusive right to manage and exploit marine resources, including living resources,
in their exclusive economic zone (EEZ: 200 nautical miles from the base line from which the breadth of the territorial sea is measured)
and apply regulatory measureswithin the framework of acomprehensive management system. Attached to theserightsare certain obligations
with respect to the conservation and utilization of the living resources. The coastal state determines the allowable catch based on the best
scientific evidence available. If acoastal state does not have the capacity to harvest the entire allowable catch, it shall give other states access
to the surplus of the total allowable catch in return for fishery-related economic benefits. However, as not all fish stocks are found within
EEZ, UNCLOS directs the coastal state and other states fishing in the region to cooperate directly or through appropriate international
organizationswith aview to ensuring conservation and promoting the objective of optimum utilization of such species throughout theregion,
both within and beyond the EEZ. See United Nations (1983), United Nations Convention on the Law of the Sea, New York.

50t particular relevance is the Jakarta mandate on Coastal and Marine Biodiversity adopted at the second session of the Conference

of the Parties of the Convention on Biological Diversity in November 1995.

H8yn (1997), The Report of the Secretary-General on the Protection of the oceans, all kinds of seas, including enclosed and semi-enclosed

seas, and coastal areas and the protection, rational use and development of their living resources, (E/CN.17/1996/3) text adopted at the
nineteenth Special Session of the General Assembly, Geneva.
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came to a genera agreement on the need to roll back subsidies to the fishing sector, for both
environmenta and economic reasons.**” The UNEP workshop recommended that avariety of ingtitutiona
options for disciplining counterproductive fishing subsidies, including action within the WTO, under
existing environmental agreements, or through negotiation of a new accord. The UNGASS agreed
onthe needfor: " Governmentsto prevent or eiminate overfishing and excess fishing capacity through
the adoption of management measures and mechanisms to ensure the sustainable management and
utilization of fishery resources and to undertake programmes of work to achieve the reduction and
elimination of wasteful fishing practices, wherever they may occur, especially inrelationto large-scale
industrialized fishing."®

104. Toalargeextent, theremoval of subsidieswhich are considered to contribute to over capacity
and overfishing would result in areduction of capital into the sector, areduction of fishing harvesting
levels, andwouldfacilitatetheadoption or i ncreasethe effectiveness of sustai nabl efisheries management
systems.

105.  Aquaculture is dso expected to play an increasingly important role in contributing to food supply,
andin easing pressureson wild fish stocks. Itisused for high-value stocks like salmon, rainbow trout,
ydllow tail, catfish and milkfish.*'® There are environmental concerns, however, which have been
raised in connection with aguaculture. Some of the potentially negative environmental effectsinclude
emissions of phosphorous and nitrogen nutrients, genetic degradation of indigenous fish stocks, and
destruction of coastd habitats.’®® Nevertheless, these problems present less of athreat to the environment
than the depletion of marine resources caused by overfishing.

V. FORESTRY
A. Overview

106. An estimated 40 per cent of the world' s total land cover (approximately 5.1 hillion hectares)
is classified as forests or other wooded land: this includes 3.4 hillion hectares of forests, and
1.7 billion hectares of other woody vegetation (open woodlands, scrubland and brushlands, as well
as areas under shifting cultivation). Temperate and boreal forests account for roughly one-half, and
tropical forests account for the other half.*

7 UNEP (1997), The Role of Trade Policiesin the Fishing Sector: Summary Report, UNEP/WWF workshop on " The Role of Trade

Policies in the Fishing Sector", Geneva.

H8yn (1997), Programmefor the Further Implementation of Agenda 21, (E/1997/MISC. 3) text adopted at the nineteenth Special Session

of the General Assembly, Geneva.

%0 (1996), The Sate of World Fisheries and Aquaculture, Rome.

1200 angroves, for example, are important marine habitats which provide food and coastal shelter for serval fish species. The loss
of mangroves asaresult of various factorsrelated to fisheries activities, such as aquaculture, continuesto accelerate world wide. SeelUCN
(1996), Biodiversity in the Sea, Gland: IUCN.

12l rheFAO classifiesforestsaslandwith aminimum treecrown cover of 20 per centindeveloped countriesand 10 per centindeveloping

countries, with continuous forest defined astrees usually growing to more than about 7 min height and able to produce wood. Thisincludes
both closed forest formationswheretreesof various storeysand undergrowth cover ahigh proportion of theground, and open forest formations
with a continuous grass layer in which tree cover at least 10 per cent of the ground; in the developing countries, aforest is an ecosystem
with aminimum of 10 per cent crown cover of trees and/or bamboos, generally associated with wild flora, faunaand natural soil conditions,
and not subject to agricultural practices. The term forest is further subdivided into two categories according to origin: natural forests are
asubset of forestscomposed of tree speciesknownto beindigenoustothearea; plantationforestsare: (a) established artificially by afforestation

(continued...)
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107.  The principa economic and environment problems facing the forestry sector worldwide are
deforestation and forest degradation.*® Deforestation leadsto local problems, such as a deterioration
in soil cover, as well as global problems, such as a reduction of carbon sinks for greenhouse gases
and aloss of biodiversity. Estimating the extent of deforestation is difficult; dataare often unreliable
and the methodol ogical approaches used to measure deforestation differ. Measuring the absolute rate
of logging, for example, isusually unhel pful inthisrespect.*** Furthermore, what constitutessustainable
forest management differs depending on the country and the type of forest under consideration, the
ecosystems within forests, environmenta factors, the stage of economic development of the country,
demographic trends in the country, the education and cultural traditions of indigenous peoples, land
tenureand other factors.*®* Withthesereservationsin mind, however, it hasbeen estimated that between
1990 and 1995, the net loss in standing forests worldwide was approximately 56.3 million hectares.*®

108. Interms of globa forestry production, coniferous (softwood) timber comprises 70 per cent
of globa demand for industrial uses, while broad-leaved (hardwood) timber accountsfor the remaining
one-third. The FAO identifies six categories of wood products. roundwood (industrial and fuel),
sawn-wood, wood-based panel's, wood pulp and paper products and fuel-wood.** There are al'so many
kinds of non-wood forest products, such asgums, resins, oils, rubber, commercial botanical products,
pharmaceutical products, fruits, and animals. In recent years, industrial roundwood production has
grown to approximately 1.2 billion m3, of which approximately 6-8 per cent istraded internationally.**’
In the case of wood pulp, sawn-wood, wood-based panels and paper and paperboard, 20-25 per cent
are traded internationally. While wood pulp as a proportion of world trade has remained relatively
constant since the 1960s, the share of sawn-wood and wood-based panels that is traded has doubled,
with sawn-wood having increased from 12 to 23 per cent and wood-based panels from 12 over
25 per cent. Paper isimportant in value-added terms: the proportion of paper productsthat is traded
has increased substantialy, from 17 per cent in the 1970s to 25 per cent in the 1990s.*® To date,

121 o
(...continued)
on lands which previously did not carry forest within living memory, and (b) established artificially by reforestation of land which carried
forest before, and involving the replacement of the indigenous species by new and essentially different species or genetic variety. See FAO
(1990), Forest Resources Assessment, Rome.

22kor adiscussion, see |PF (1996), Underlying causes of deforestation and forest degradation, (E/CN.17/1PF/1996/15). The FAO

defines deforestation as changes in forests by the depletion of tree crown cover to less than 10 per cent. Forest degradation is considered
to be changes within the classification of type of forest (e.g. from closed to open forests) which negatively affect aforest stand or site and
lower the production capacity.

123See, for example, World Bank (1995), Monitoring Environmental Progress, Washington; World Resources Institute (1996), World

Resources 1996-1997, Oxford: Oxford University Press, A. Hammond et. d. (1995), Environmental Indicators, Washington: World Resources
Ingtitute; E. Barbier (1994), "The Environmental Effects of Trade in the Forestry Sector”, in The Environmental Effects of Trade, Paris:
OECD; and A. Korotkov and T. Peck (1993), Forest Resources of the Industrialized Countries: an ECE/FAO assessment, Rome: FAO.

124\World Bank (1995), Monitoring Environmental Progress, Washington.

25ep0 (1997), The Sate of the World's Forests, Rome.
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2T qatisticsarefound in FAO (1997), Commodity Market Review, Rome; FAO (1997), State of the World' sForests, Rome; UNCTAD

(1996), Implications of the Uruguay Round for Tradein Wood and Wood Products, Geneva; and IPF (1996), Tradeand environment relating
to forest goods and services (E/CN.17/1PF/1996/22).

128 pp (1996), Trade and environment relating to forest goods and services, (E/CN.17/IPF/1996/22).
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severa countries have experienced at times significant wood shortages, including fuel-wood and other
wood supplies.*®

109.  Withrespecttointernational trade, theglobal market for forest productsinthe 1990swaslargely
dominated by developed countries, in terms of both exports and imports. Trade flows in developed
countriescomprise approximately 85 per cent of total importsand exportsacrossall categoriesof forest
products, with the exception of tropical industrial roundwood.**°

B. Trade Restrictions and Distortions

110. A number of measures affect trade in this sector, including tariffs and tariff escdation; subsidies;
certification of sustainable forest management; labelling of forest products; market transparency for
forest products; promotion of less-used forest species; and financing and technology to improve
sustainable forest management and increase value-added processing of wood and wood products. In
assessing the economic impact of various policy interventions in the forestry sector, it is important
to notethat government policiesplay acrucial rolein sustainableforest management given government's
extensive responsibilities in this sector, such as land use regulatory decisions, environmental and
biodiversity protection as well as managing and owning forest land. Government policies also affect
the rate of conversion of forests to other revenue sources, such as agricultural production or urban
and industria devel opment.

@ Tariffs

111.  While tariff peaks still remain, particularly for some products of export interest to devel oping
countries, average trade weighted tariffs on wood and wood products are low in relative terms. The
outcome of the Uruguay Round has had a number of important implications for tariffs on forest
products.®** The average trade weighted tariff applied by developed countries prior to the Uruguay
Round was 3.5 per cent for imports from al sources and 4.6 per cent for imports from devel oping
countries. Following the Uruguay Round, average trade weighted tariff rates for forest products imported
by developed countries (i.e., wood-based products including wood, cork, softwood, wood pulp, wood
panels, plywood and fibre board) have been reduced to 1.1 per cent for imports from all sources and
1.7 per cent for imports from developing countries.*® Tariff-free quotas which were applied to some
unprocessed or semi-processed products prior to the Uruguay Round have now been replaced by bound
tariff rates, thus promoting transparency and stability for trade in these products and providing a
guantifiable basis for future negotiations to eliminate tariffs. Developing countries have maintained
comparatively higher tariff rates following the Uruguay Round than their developed country counterparts.

2\orld Resources Initute (1996), World Resources: 1996-1997, Oxford: Oxford University Press, and World Bank (1995), Monitoring
Environmental Progress, Washington: World Bank.

10yncTAD (1996), Implications of the Uruguay Round for Trade in Wood and Wood Products, Geneva.

18 pE (1996), Trade and environment relating to forest goods and services, (E/CN.17/IPF/1996/22).

12yNcTAD (1996), Implications of the Uruguay Round for Trade in Wood and Wood Products, Geneva.

BeaTT (1994), The Resultsof the Uruguay Round of Multilateral TradeNegotiations, Market Accessfor Goodsand Services: Overview

of the Results, Geneva.
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112.  Estimates of the implications of the reduced tariffs differ considerably.*** For example, the
FAO has estimated that Uruguay Round tariff reductions will result in increased trade in the range
of US$340 million to US$472 million per annum for selected forest productsin key markets.** This
represents a percentage change in imports of world forest products resulting from tariff reductions
of approximately 0.4 per cent. A GATT Secretariat study estimated that exports of forestry products
in 2005 will be in the range of 3.7 to 5.6 per cent higher than the level that would have occurred in
the absence of the Uruguay Round results.*® It has been reasoned that these large differences in estimates
are attributable to the various models assigning differing degrees of importance to the economies of
scale that would be reaped from the increased production following the tariff liberalization, the
importanceof theerosion of tariff preferences, thestructureof the national and world market for forestry
products and the low easticity of demand for substitutable products.

113.  Inthe Committee on Trade and Environment, concern has been expressed with respect to tariff
escalation in the market for wood and wood products. Tariffs escalate when they are imposed at a
higher level on processed and semi-processed products (e.g. manufactured wood products, furniture,
paper) than on unprocessed products and raw materias (e.g. wood in the rough). For producersin
the importing country, thisimplies advantageously low rates of duty in imported inputsrelative to the
fina product. Their value-added (i.e. wages and returnsto capital) isthen rewarded to agreater extent
than would be the case if asingletariff rate were applied across-the-board on all imports, irrespective
of the stage of processing. That creates an incentive for resources in the importing country to move
into, and increase the size of, the protected industry. It aso creates a market access barrier which
tends to prevent foreign suppliers who are exporting unprocessed products and raw materias from
diversifying and moving into higher stages of processing, hence reducing their relative share of fina
value-added.

114. The GATT Secretariat has estimated that the tariff commitments undertaken as aresult of the
Uruguay Round represent a major step towards eliminating tariff escalation for wood and wood
products.® Reduction in tariff escalation in the case of plywood and wood panels, an area of export
importance to developing countries, could bring about environmenta benefits in the import market
by ending the protection of inefficient processing operations and benefit developing country exporters,
both directly by increasing exports of plywood and wood panels themselves, aswell as by improving
domestic welfare.

134T hisisinfluenced by the fact that not all tariffsare MFN. Developing countries, for example, benefit from special tariff preferences
as aresult of bilateral or multilateral schemes, notably the GSP, which provide for reduced tariffs or duty-free entry of imports of wood
and wood products. The GSPisasystem of voluntary concessions by importing countries who specify applicable quotasfor specific product
categories. It should be noted that tariff preferences offered by GSP over MFN rates for wood and wood products in developed country
markets will be reduced with the full implementation of the Uruguay Round commitments in 2005. Information available in the WTO Secretariet;
See UNCTAD (1996), Implications of the Uruguay Round for Trade in Wood and Wood Products, Geneva; and E. Barbier (1996), Impact
of the Uruguay Round on international trade in forest products, Rome: FAO.

135 Barbier (1995), Tradein Timber-based Forest Productsand thelmplications of the Uruguay Round, Rome: FAO; and E. Barbier

(1996), Impact of the Uruguay Round on International Trade in Forest Products, Rome: FAO.

16GATT (1994), The Resultsof the Uruguay Round of Multilateral Trade Negotiations. Market Accessfor Goodsand Services: overview
of the results, Geneva

BieatT (1994), TheResultsof the Uruguay Round of Multilateral Trade Negotiations. Market Accessfor Goodsand Services: overview

of the results, Geneva, p. 14 and Annex Il. Tariff escalation is measured by the change in the tariff wedge, that is by the change in the
absolute difference between tariffs at the higher and lower stages of processing.
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(b)  Subsidies

115.  Forests play a number of important roles apart from the revenue generation associated with
logging. They are important, for example, in soil fixing, carbon sequetion and economic and
non-economic considerations relating to biodiversity. Thus, the concerns relating to forestry management
on the part of governments are increasingly broadening to encompass integrated land-use issues. One
result isthat avariety of direct and indirect subsidies are now applied in the forestry sector which have
considerable direct and indirect implications for the management of forestry resources and eventually
trade. Coststo help achieve sustainableforestry, for example, can be borne through forgone revenues
caused by creating news parks and protected areas, and allocating forests for non-timber uses, such
as recreation and biodiversity values.

116. The net effect of subsidies on forestry management is complex. Concessions on taxes and
the terms of logging can constitute indirect or implicit subsidies resulting in domestic overcapacity
and overproduction, the operation of inefficient mills, and the unsustainable use of standing forests.
Determining stumpage isimportant as they frame the fee incentives structure for production and rates
of deforestation.

117.  Environment-related subsidies include the use of grants, tax concessions and other support
schemes to promote research and development as well as implementation of sustainable forest
management practices. Asset outin WT/CTE/W/46, severa notificationshave been madewhichrelate
to forestry products. These include, the notification of information supporting the integration of
environmental measures in the forestry sector, including an environmental forestry grant; measures
in support of "quality forests' which included the promotion of forest-related environmental values;
measures to enhance the conservation and sustainable use of forests; and more general measures to
encourage the "efficient and sustainable use ... of agriculture and natural resources, including lands,
water, fish and forest products*.**®

(© Non-tariff measures

118.  Other non-tariff measures affecting trade in wood and wood products include tax exemptions
or deferrals for producers, specia export or import facilities, duty relief for forest-related equipment
or subsidiesapplied to thedevel opment of sustainableforest production methods. While many non-tariff
measures directly affect trade in wood and wood products, such as quantitative import restrictions,
the effects of other measures areindirect, such astax creditsfor plantation forestry and R& D assistance
totheprocessingindustry. Giventhediversity of typesof forest speciesand val ue-added wood products,
identifying and measuring the degree of trade restrictiveness of many of these measures (i.e. by
establishing a tariff equivalent of the non-tariff measure) is particularly difficult.

119. Export controls, including export taxes, restrictions and bans on certain products
(e.g. unprocessed logs)**®, are dso applied in some exporting countries to encourage domestic processing
of tropical timber for export.*° Reasons cited for such export measuresinclude compensating exporters
of processed products for barriersin importing countries on imports of plywood and other processed

138506 WT/CTE/W/46.

139. Gillis(1988), "Indonesia: Public Palicies, Resources Management, and the Tropical Forest", in R. Repetto and M. Gillis, eds.,
Public Policies and the Misuse of Forest Resources, Cambridge: Cambridge University Press.

140M. othman (1995), "Forest conservation and its effects on peninsular Malaysian log supply", ASEAN Economic Bulletin, Vol.11,
No.3; and R. Broad (1995), "The political economy of natural resources: case studies of the Indonesian and Philippine forest sectors’,
Journal of Developing Areas, Vol. 29.
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wood products. In this case the reasoning used is that log export restrictions result in a higher price
of logs to processors in importing countries while reducing the cost disadvantage faced by domestic
processors in the exporting countries as a result of the import barriers. Another rationaeis that it
is important to create value-added in the domestic processing of forest products for domestic income
and employment. By gaining additiona incomethrough theval ue-added processing, pressureto harvest
forests would be reduced. With this objective in mind, some forest exporting countries have imposed
export duties levied according to the different processing stages as an incentive to build domestic
value-added wood processing capacities. Some export controls have been used to encourage the
conservation of various types of forests, such as old-growth forests. One suggestion of relevance in
this context isfor a"trade-off" to be negotiated whereby developed countries would agree to eliminate
the remaining tariffs on processed wood products and developing countries would agree to eliminate
log export restrictions.**

120. A number of trade-rdated environmental measures with potentiad implications for the sustainable
management of forests and trade in wood and wood products have been notified by WTO Members.
These include requirements relating directly to the recycled content of some paper products and
regulations specifying types of alowable packaging materias, as well as the percentage of packaging
acceptable in relation to product size or weight. Packaging reuse and recycling targets, or packaging
recovery or return schemes aso have been notified.

121.  Certification of sustainable forest management and labelling of forest products are considered
to be complementary to forest management policies; to datethey have concentrated primarily on forest
and forest-based products. There are an increasing array of approaches to forest certification. The
ISO approach is based on an audit of a management system applied by a company to its forest
management practices. The 1SO 14001 EMS requires an audit of the management system against the
specifications of the standard. Another approach, exemplified by the Forest Stewardship Council
(FSC)*2, whichisbased on an audit of forests against regional standards based upon certain principles,
inthis casethose approved by the FSC. No regional standards haveyet been completed but certification
and auditing by individual certifiersis proceeding. This approach tries to use chain of custody for
forest products and a product label.

122.  All approachesto certification and | abelling areintended to support marketing effortsin markets
where environmenta factors may influence purchasing decisions. Studies suggest the demand for certified
or labelled forest products is small and concentrated in a narrow segment of the market. Also, the
actua trade impact of certification and labelling has apparently been very small.*** The FAO notes
that of greater concern than the actua trade effects of these schemesis the uncertainty which may exist
for exporters concerning the role of such schemesin determining market access.* Initialy, labelling
and certification schemes concentrated on tropical forest products but have since been extended to include
temperate and boreal timber products. Concerns have been raised about additional costs which
certification and labelling impose, including increased auditing, assessing, identifying and monitoring
management of forestry production, as well as certifying the chain of custody.

1415, Porter (1996), An analysis and proposal for an IPF Recommendation, Environmental and Energy Study Institute, Washington,
presented to the second session of the IPF, Geneva.

MrheFscisa non-governmental organization created in 1993.

ka0 (1997), "Forest Products Certification”, Forestry Information Notes, Rome; 1PF (1996), Trade and environment relating
to forest goods and services, (E/CN.17/1PF/1996/22); and P. Varangis, C. Primo Braga and K. Takeuchi (1993), Tropical timber trade
policies: what impact will eco-labelling have?, Washington: World Bank.

“en0 (1997), "Forest Products Certification", Forestry Information Notes, rome.
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C. Environmental Benefits

123. To alarge extent, deforestation haslittle to do with international trade. It is primarily linked
to other factors such as changing production and consumption patterns, such as expanding demand
for food, land tenure patterns, expansion of subsistence agriculture and the demand for fuel-wood and
charcoal to meet basic energy needs.’* To the extent that deforestation is linked to low incomes per
capitaand poverty more generally, aclear case can be madethat additional economic benefitsto poorer
countries has environmental benefits.

124.  Whilethe area of temperate forest in the world has remained broadly stable, net deforestation
of the tropica rain forests has occurred at an accelerating pace.*® Concern about depletion and
degradation has focused very largdly on tropical timber producing countries. Felling timber for fud-wood
is considered to be an important cause of deforestation in tropical timber producing countries. Infact,
the production of charcoal and fuel wood constitutes 55 per cent of the total volume of roundwood
production in developing countries; less than 0.3 per cent of this production enters world trade.**’
The felling of trees for subsistence cropping and livestock grazing is aso a principa cause of
deforestation of tropical forests.**® Other measureswhich affect the forestry sector include agricultural
subsidies which provide incentives for forestry clearing or land conversion to agricultural production
and grazing.

125.  Whilebenefitsflow to the environment through the removal of trade distortionsand restrictions
inthe agricultural sector (see Section |1 on agriculture) there can be pressure for agricultura extension
into margina land. It could be argued that the environmental problems involved then extend beyond
deforestation into the damage associated with more intensive and extensive agricultural production on
converted forest land.**®

126.  These potentid problems should, however, be addressed through domestic resource management
policies to protect forest resources and raise the value of forest products, not by foregoing the benefits
of agricultura trade liberalization. Agroforestry can be one solution, whereby a mixture of trees and
agricultural crops or livestock are raised on the same piece of land and trees form an integra part of
thefarm.* In severa pilot projects and other case studies, agroforestry has proved to be an effective
tool for improving land use and increasing agricultural productivity. Many agroforestry extension

145 pE (1997), Report to the fifth session of the CSD, New York (E/CN.17/1997/12); |PF (1996), Report of the Secretary General
on the underlying causes of deforestation and forest degradation, New York (E/CN.17/IPF/1996/15).

188 arbier (1994), "The Environmental Effects of Trade in the Forestry Section”, in C. Runge, ed., The Environmental Effects of
Trade, Paris: OECD.

Wgee T. Amelung (1991), Tropical Deforestation and an International Economic Problems, paper presented at the

Egon-Sohmen-Foundation Conference on Economic Evolution and Environmental Concerns, Austria; S. Narendraet. a. notethat although
regional variationsare substantial, subsistence farmersin devel oping countries account for morethan 60 per cent of thelossof tropical forests
annually. See S. Narendra, ed., (1992), Managing the World Forests, Kendall/Hunt.

1480ne estimate iis that the percentage share of agriculture in deforestation as over 80 per cent for tropical forests. E. Barbier et. al.
(1993), The Economic Linkages Between the Trade in Tropical Timber and the Sustainable Management of Tropical Forests, Final Report,
Yokohama: ITTO Activity.

149an UNCTAD study identifies one of the main problems related to trade in wood and wood products of developing countries as

being thedepletion of forest resourcescaused in part by production destined for exportsaswell asfor numerousother reasonssuch asconversion
of forest landsto agricultural or urban uses. See UNCTAD (1996), Implications of the Uruguay Round for Tradein Wood and Wood Products,
Geneva.

10k0r a discussion of agroforestry, see OECD (1995), Forestry, Agriculture and the Environment, Paris.
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projects have successfully increased crop production by 25 to 100 per cent by using multipurpose trees
to arrest soil erosion, enhance soil fertility, and provide a favourable microclimate for crops and
livestock.*® Agroforestry, like plantations, has certain limitations asregards providing suitable habitat
for conservation of biological diversity.

127.  Other governmental measures relevant to forest products include standards and regulations
for sanitary and phytosanitary reasons, the protection of flora and fauna, or the protection of human
health. Border controls are imposed to control, for example, the import of certain harmful pests or
plant or tree species diseases. Measures include quarantine or import prohibitions of certain types
of wood and wood products. One example is the restriction in some countries on the import of wood
panels which have been produced with formaldehyde glue, because of the risk to human hedth.
Regulations have a so been introduced banning certain processes and material s such as chlorine, which
producestoxic by-products. Determiningthepotentia traderestrictivenessof suchmeasuresisdifficult,
and itshas been suggested that with asufficient level of transparency such measuresmay not necessarily
have negative effects on market access.**> An SPSnotification on plant protection regul ationsto protect
the agricultural and forestry sectors included as its objective "protection of the environment".*>

128.  In gpite of the relatively minor share of trade in total world production of forestry products,
the contribution which theremoval of traderestrictions and distortions can make to world deforestation
and forest degradation is still important. The link between trade and the loss and degradation of global
forests is an issue which has been discussed in various internationa fora, including the ITTO, the
UNCED and the IPF.*** In this context, theresults of the Uruguay Round in improving market access
for forest products by significantly reducing tariffs have been noted as a positive contribution to enhancing
sustainable forest management.**®

129. Theremova of certain types of agricultural subsidies, in particular land-clearing subsidies,
may alleviate pressures to clear forest for agricultural purposes. Similarly, potential environmental
benefits may flow from removing quantitativerestrictions or similar measureslimiting exports. Export
taxes and restrictions on unprocessed timber are used by sometimber-exporting countriesto encourage
forest-basedindustrialization. Thesearereinforcedin certain casesby other measuresgivingpreferential
treatment to domestic processing industries, such as supplying raw materialsto local producersat lower
than world market prices. In certain cases they may be viewed as a means of compensating domestic
processors for tariff escalation and other barriers faced in export markets. Some results of using trade
restrictions, such as export bans on logs, as a tool for encouraging higher value-added exports and
conserving scarce forestry resources have been discouraging.*™ However, in situations where sustainable
forest management policies include improved land use objectives to achieve awider range of benefits
from forestry, measures to increase the value-added processing from timber can decrease pressure to
harvest larger volumes.

lgee cIDA (1997), Tropical Forestry and the Environment, Ottawa: Canadian International Development Agency.

1921pr (1996), Trade and environment relating to forest goods and services, (E/CN.17/IPF/1996/22).

153506 WT/CTE/W/46.

154At the UNCED Governments adopted a chapter on forestsin Agenda 21, and a set of "Forest Principles’ which, inter alia, deals

with the relationship between trade and sustainable forest management.

155 pF (1996), Trade and environment relating to forest goods and services, (E/CN.17/IPF/1996/22).

16ynCcTAD (1995), Trade, environment and development lessons from empirical studies: the case of the Philippines, Geneva.
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130. The loss and degradation of the world's forests is the subject of ongoing discussions at the
national level and in various international fora Work of relevance to the CTE's discussion under this
Itemwasinitiated in the context of the UNCED, whereagreement wasreached on"Non-legally binding
authoritative statement of principles for a globa consensus on the management, conservation and
sustainable development of al types of forests' (the "forest principles'). (Principles 13 and 14 are
particularly noteworthy).” Aswell, severa Chapters of Agenda 21 on deforestation, land-use and
biodiversity are relevant to issues raised by sustainable forest management. To follow-up on the
UNCED, an Ad Hoc Intergovernmenta Panel on Forests was established by the UN Commission on
Sustainable Development (CSD) to "examine relevant factors affecting trade in forest products and
other forest and tradeissuesin anintegrated and holistic approach that promotesasupportivere ationship
between trade and environment”. Extensive work is underway in other fora (e.g. FAO, ITTO, and
the Climate Change and Biological Diversity Conventions) of relevance to forest-related issues and
with respect to providing positive incentives for sustainable forest management and conservation.**®
The UNGASS, in June 1997, adopted the IPF's numerous recommendations on the conservation and
use of forest resources. Severa proposals for action trade and environment were made, including "to
examinethe possibility of further initiatives on trade liberalization within the auspices of the WTO" . **°
The UNGASS established, an Ad Hoc, open-ended Intergovernmental Forum on Forests to work towards
multilateral consensus on the sustainable development of all types of forests, including the option of
aforest convention.*® The Forum will report on its work to the CSD in 1999.

VI. NON-FERROUS METALS
A. Overview

131.  The non-ferrous metals sector is comprised of severa primary metals, the most important of
which are aluminium, copper, nickel, zinc, lead, tin, and precious metals (gold, silver and platinum).
The principal economic activities in the sector include mining, processing and production of
semi-fabricated metal products, such as metal sheets, rods and bars. Semi-fabricated metal products
areprocessed from primary and secondary (recycled) metalsand used in the manufacturing of industria
and consumer products.

B bringi ple 13 of the Forest Principles: (a) Tradein forest products should be based on non-discrimination and multilaterally agreed
rules and procedures consistent with international trade law and practices. In thiscontext, open and freeinternational tradein forest products
should be facilitated; (b) Reduction or removal of tariff barriers and impediments to the provision of better market access and better prices
for higher value-added forest products and their local processing should be encouraged to enable producer countriesto better conserve and
manage their renewable forest resources; (c) Incorporation of environmental costs and benefits into market forces and mechanisms, in order
toachieveforest conservationandsustainabledevel opment, shouldbeencouragedbothdomestically andinternationally; (d) Forestconservation
and sustainable devel opment policies should be integrated with economic, trade and other relevant policies; and (e) Fiscal, trade, industrial,
transportation and other policiesand practicesthat may lead to forest degradation should beavoided. Adeguatepolicies, aimed at management,
conservation and sustainable development of forests, including where appropriate, incentives, should be encouraged; and Principle 14: Unilatera
measures, incompatiblewith international obligationsor agreement, torestrict and/or ban international tradein timber or other forest products
should be removed or avoided, in order to attain long-term sustainable forest management.

158 pg (1996), Trade and environment relating to forest goods and services, (E/CN.17/1PF/1996/22).

15966 the recommendations for action in the Report of the Secretary General (1997), Chapter on Trade and environment relating to

forest goodsand services, adopted at UNGASS; and WT/CTE/W/48 which provides an update of the activities of the | PF, including excerpts
of relevant decisions reached at its session in February 1997.

1801 he Ad Hoc, open-ended Intergovernmental Forum on Forest was established under the aegis of the UN Commission on Sustainable

Development by the UNGASS with athree-fold mandate to: (i) promote and facilitate the implementation of the |PFs proposals for action;
(ii) review, monitor, and report on progress in the management, conservation and sustainable development of all types of forests, and
(iii) consider matters left pending on the programme elements of the IPF, in particular trade and environment in relation to forest products
and services, transfer of technology and the need for financial resources. The Forum should also identify the possible elements of and work
towards consensus for international arrangements and mechanisms, for example a legally binding instrument.
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132. World production and consumption of primary non-ferrous metals has grown continuously
over the course of the past several decades.'® Rising waste disposa costs, in particular in OECD
countries, and thegrowing importance of devel oping countriesinglobal non-ferrousmetal consumption
have gradually encouraged recovery and recycling of non-ferrous metals, which now meets about 40
to 50 per cent of global demand for most metals. Developing countries account for the bulk of world
exports of many non-ferrous metals, including bauxite (four-fifths) and copper (one half) and their
share of thetota production of primary metals has been increasing. The share of devel oping countries
in mining severa non-ferrous metals has been steadily increasing. Thistrend is expected to continue
asmost new minesand unexplored regionswhich arepotentially richin metalsarelocated in devel oping
countries. Tradeflowsin primary metals and finished products show that, despite the recent increase
in their share, developing countries account for a small share of total world consumption. However,
it is projected that the mgjority of the increase in consumption over the next decade will come from
developing countries. %

133. World trade in non-ferrous metals in 1995 was US$100 billion (see Appendix Table 1). On
aregiona basis, the largest exporters were Western Europe (US$ 38 hillion), Asia (US$17 billion)
and North America(US$15 hillion). Intra-trade in Europewas significant (US$29 billion) and imports
into the Asian region were US$29 billion and those into North America were US$17 billion.

134. Given the diverse characteristics of the various metals within the non-ferrous metal's sector,
aluminium and copper, as the key non-ferrous metals, are discussed below.

B. Trade Restrictions and Distortions

135. Tariffsapplied by devel oped countrieson metal oresand concentrates, and unrefined andrefined
metals were aready low prior to the Uruguay Round and have been further reduced. Uruguay Round
tariff commitmentsfor bauxite and aluminium were generally minimal and are estimated to be unlikely
in themselves to lead to major changes in trade patterns. Post-Uruguay Round tariff rates for copper
from the mining to semi-fabricated stage have remained either unchanged at low levels or have been
reduced marginaly. In the case of tin, tariff concessions were significant; tin is now the only fully
liberalized base metal in the world's three largest import markets (EC, Japan and US). Although the
experience differs between metas, thereisstill evidence of higher average tariffs on finished products
(4.1 per cent) thanraw materials(0. 1 per cent) for non-ferrous metal simported into devel oped countries.
In fact, tariff escalation for lead and zinc is estimated to have increased in certain major devel oped
country markets. '3

136. It should be noted that factors other than tariffs play a predominant role in shaping market
accessinthenon-ferrous metals sector. Theseincludetheavailability of high-grade deposits and access
to the financia resources needed to develop projects, economies of scale, energy prices, access to

161pata in this section has been collected from World Metal Statistics 1997, World Bureau of Metal Statistics;, UNCTAD (1996),

The Uruguay Round and the World Copper Market, (UNCTAD/COM/78); UNCTAD (1996), Bauxite, Alumina and Aluminium and the
Uruguay Round, (UNCTAD/COM/79); UNCTAD Commodity Yearbook; and the Annual Non-Ferrous Metals 1996, American Bureau
of Metals Statistics.

182yNCTAD (1995), Analysis of the evolution of prices and trade of commodities to be expected in the light of the results of the
Uruguay Round, with particular emphasisin their implications for developing countries, including their diversification prospects, Geneva.
B3eaTT (1994), The Results of the Uruguay Round; and UNCTAD (1995), Analysis of theevolution of pricesand trade of commodities

tobeexpected inthelight of theresults of the Uruguay Round, with particular emphasisintheir implicationsfor developing countries, including
their diversification prospects, Geneva.
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technology, proximity to the market for semi-fabricates, land technological change and developments
relating to new materials, substitution re-use and recycling.®*

137.  Subsidies in the non-ferrous metals sector are generaly applied to inputs in the production
processof ametal. Production-related subsidiesprimarily include subsidies on energy inputs. Energy
costs represent the largest single cost in smelting and refining operations for auminium and copper.
The effect of energy subsidies is to decrease the price of energy inputs, which contributes to higher
energy usage and energy-inefficient production methods. Other examples of indirect production subsidies
aresubsidized freshwater inputsfor certainmining and refining processeswhich requirelargefreshwater
inputs; mining rights on government as compared to private owned lands; and transport subsidies.

138. Theeimination of pricedistorting subsidiescanlead in genera to amoreefficient useof energy
and act asan incentive to adopt more energy-efficient smelting and processing technologies. However,
asin other sectors, adifficult policy balance exists between removing economically inefficient energy
subsidies, while maintaining or increasing incentives to promote the adoption of environmenta ly-efficient
technologies or methods which enhance environmental performance.

@ Aluminium

139.  The auminium sector is the second most important sector in international metal trade after
ferrous (steel) metals.’®™ There are three stages in the production of primary auminium: mining of
bauxite; processing of bauxiteinto alumina, and processing of aluminainto primary auminium. The
aluminium smelting industry is engaged in the production of primary duminium by the eectrolysis
of molten alumina, which is extracted by refining bauxite ore (approximately 4.5 tonnes of bauxite
yield 2 tonnes of alumina, which in turn provide 1 tonne of aluminium). Theindustry is also engaged
in the production of secondary aluminium from recycled industrial and consumer aluminium products.
The aluminium is then processed into billets and ingots of various sizes to be used in the manufacture
of extruded or laminated products or remelted for casting into other forms by the semi-fabricated metal
product industry.

140.  Semi-fabricated productsarethen produced from unwrought aluminium (primary or secondary
metal) through rolling, extruding or other processes (e.g. bars, rods, wire, sheets, strips, tubes, pipes
and fittings).*®® Given the fact that production of primary aluminum is an energy intensive process,
one of the key factors in its production is access to energy.

141.  Primary duminium and semi-fabricated duminium industry do not have the same characterigtics.
The primary aluminium industry operates world scale plants; the primary locational factor is access
to competitively priced energy. The semi-fabricated auminium industry tends to operate plants close
to a major market, since the primary locational factor is shipping costs.

1456 UNCTAD (1995), Analysis of the evolution of prices and trade of commodities to be expected in the light of the results of the
Uruguay Round, with particular emphasis in their implications for developing countries, including their diversification prospects, Geneva.

165D ata from UNCTAD (1996), Bauxite, Alumina and aluminium and the Uruguay Round, UNCTAD/COM/79.

168566 UNCTAD (1995), Analysis of the evolution of prices and trade of commodities to be expected in the light of the results of the

Uruguay Round, with particular emphasis in their implications for developing countries, including their diversification prospects, Geneva.
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142.  Approximately 30 per cent of world bauxite production is traded.*®” Bauxite has increasingly
beenrefined to aluminabeforeexport, sincetransportation constitutesamajor part of thecost of bauxite.
Developing countries' share of world bauxite exports increased from 72.1 per cent in 1972-74 to
81.8 per cent in 1992-1994.

143.  Approximately one-half of world alumina production enters internationa trade. The share
of developed countries' trade has risen from 53 to 64 per cent, mainly because of increased exports
from Australia (which accountsfor 44 per cent of total trade). The share of imports continues to grow
in several countries, including Brazil, Egypt and Indonesia.

144.  Primary duminium is produced through an energy-intensive smelting process. As with dumina,
approximately 50 per cent of world primary aluminium productionistraded. The share of devel oping
countries increased significantly from 10 to 27 per cent from the period 1972-74 to 1992-94.

145.  Semi-fabricated products are produced from unwrought auminium (primary or recycled scrap
metal). About aquarter of world production of semi-fabricated productsistraded and this proportion
isincreasing rapidly. Developed countriesaccount for the bulk of international tradein semi-fabricated
auminium (accounting for 72 per cent of world imports and 87 per cent of world exportsin 1992-1994).
Developing countries' imports of semi-fabricated products areincreasing (25.4 percent of imports and
10 per cent of exports in 1992-94).

146.  Tariff commitmentsfor bauxite, aluminaand auminium in the Uruguay Round weregenerally
small and an UNCTAD assessment concludes that they are unlikely in themselves to lead to major
changes in trade patters. Of the countries with significant trade in the products concerned, a number
made offers with higher rates than they already applied. Tariff escalation has diminished marginally.
Erosion of preferencesis rdatively unimportant, given the smal concessions, but this could be significant
for severecountriesif aprincipal importer wereto eliminateits6 per cent tariff on primary aluminium. %

(b)  Copper

147.  Copper is the third most important sector in international metal trade.’® Copper production
follows severa stages from mining of ores and processing to concentrates, to unrefined copper, to
refined copper, to the production of semi-fabricated copper and copper aloy products. Refined copper
is basically consumed by semi-fabricating mills that transform unwrought refined copper into
semi-fabricated products such as wire, plates, sheets, tubes, bars, rods, tubes and pipefittings. These
products are made either of pure copper or of aloys of copper and other metals, like zinc, tin, and
nickel. Thus, the bulk of refined copper consumption consists of the input to such semi-fabricating
mills.

148.  World copper consumption has steadily increased in recent decades, from 9.5 million tonnes
in 1982 to approximately 13 million tonnes of refined copper in 1995. This trend in worldwide
consumption is expected to continue, with developing countries expected to account for the bulk of
the increase as demand for infrastructure works, such as power generation and transmission,
communication, transportation and building materias, continues to increase.

167 he main bauxite producers are Australia, Guinea, Jamaica, Brazil, China, Venezuelaand India. The principal bauxite exporters

are Guinea, Brazil, Australia and Jamaica.

1885 ata from UNCTAD (1996), Bauxite, Alumina and Aluminium and the Uruguay Round, UNCTAD/COM/79.

163UNCTAD (1996), The Uruguay Round and the World Copper Market, UNCTAD/COM/78.
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149.  World mined copper production grew from 8 million tonnesin 1982 to over 10 million tonnes
in 1995. The difference between consumption and production is supplied by secondary or recycled
copper. Inindustrialized countriesin particular, market share of recycled copper currently exceeds
40 per cent. Copper losesnone of its physical or chemical characteristics through repeated recycling;
recycled copper requires only 5 per cent of the energy of the copper ore to be converted to refined
COppeI’.l7O

150. Thereareno tariffsimposed by the main copper importers on copper concentrates and quotas
or non-tariff measures are applied to copper concentrates in any major market. Several countries
(e.g. Brazil and Korea) apply very low tariff rates of approximately 1 per cent. Import duties on
unrefined copper will generally be reduced as a result of the commitments undertaken during the
Uruguay Round.

151.  Thebulk (62 per cent) of international tradein unwrought copper iscarried out in refined metal
form. The share of world refined production that enterstradeis 50 per cent. Tariffson refined copper
differ from market to market. For example, the EU imposes a uniform zero tariff with no other
restrictions and the US imposes atariff rate of 1 per cent.’* Some importers maintain relatively high
bound tariffs, including for example Thailand (20 per cent), and Koreaand Brazil (10 per cent each).

152.  Production of semi-fabricated productsis highly concentrated in devel oped countries, although
production has rapidly expanded in some Asia Pecific countries in the last two decades. The ratio
of semi-fabricated products traded is much lower than either copper concentrates or refined copper.
A few countries with major mining and smelting operations have extensive production facilities (US,
Canada, and China). A notable feature of this sector is that no major copper producers are among
the major exporters of semi-fabricates, athough Chile and Australia have achieved some success in
the last decade and currently account for 3 per cent of the world market share. As noted for the
semi-fabricated aluminium industry, the semi-fabricated copper industry tends to operate close to a
major market to minimize shipping costs.

153.  UNCTAD studies on the extent and patterns of international tradein metal scrap and residues
have illustrated that the bulk of OECD shipments of such materials to developing countries, and the
overwhelming part of trade among devel oping countries, centred on afew countriesin East, Southeast
and South Asia. Thesetrade patterns are the result of economic expansion in these countries combined
with a material intensive growth pattern. Industria and infrastructra development are fuelling the
demand for non-ferrous secondary metals.*’

C. Environmental benefits

154. From an environmenta perspective, the effects of extraction of metals (mining) and their
processing (smelting) are of particular concern. Mining activities have potential impacts on the local
and global environment.*” For example, open-pit mining can result inland degradation, and contribute
to desertification and deforestation, if not properly reclaimed and rehabilitated. Mining wastes account

170\ Henstock (1996), The recycling of Non-Ferrous Metals, Ottawa: International Council on Metals and the Environment.

IYNCTAD (1996), The Uruguay Round and the World Copper Market, (UNCTAD/COM/78).

1723, Hoffman (1997), Socio-economic aspects of recycling, particularly in the fast-growing developing countries of Asia, Mimeo,
Trade, Environment and Development Section, UNCTAD.

173Mining activitiesarecategorized aseither surfaceor underground. Surfaceminingincludesopen pit, opencast, quarry, strip, dredging
and hydraulic methods. Underground mining methods include pillar-and-stope, shrinkage stope, block caving and longwall mining.
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for the bulk of globally generated solid waste. The process of smelting is highly energy intensive,
and ofteninvolveshigh levels of sulphur dioxide emissions, which areconsidered to contributeto global
warming.

155.  The degree and extent of the environmental impacts depend on loca conditions and extend
from exploration, extraction and processing of the ores (cleaning, screening and crushing) through
to post-closure problems with abandoned mines.*™ Environmental impacts aso vary depending on
the metals and processes involved. One of the elements discussed a recent International Council on
Metals and Environment (ICME) workshop to ensure sustainable use of non-ferrous metals was the
importance of risk assessment and management related to non-ferrous metals in their extraction,
production, use, recycling and disposal. The preservation of eco-systems, including the protection
of forest resources, agriculturd land, habitat and marine life, is also an important consideration in
an assessment of the environmental effects of mining.’™ As is illustrated by case studies on
environmental policiesand management inthenon-ferrousmetal ssector, theextent of theenvironmental
effects of the mining and production of metals needs to be considered in the context of domestic
environmental management. '

156. Therefore, the environmenta effects of removing trade-related distorting policies need to be
assessed on a case-by-case basis. Environmental benefits associated with trade policy reform in the
primary metals sectors will accrue both to the primary mining sector itself, and to industries using
metals asinputs. Benefitsresulting from the following areas can beidentified: (@) subsidiesremoval;
(b) tariff elimination and reduction of tariff escalation; and (c) development of tradein recycled metals.
In addition, significant environmental benefits will result from the adoption of more
environmentally-sound process and production technologies.

157.  Production subsidiesin general, and energy and freshwater subsidies in particular, contribute
to numerous environmenta problems which result from mining and smelting non-ferrous metals.
However, energy requirementsand sourcesvary widely among different categoriesof metalsproduction
and between countries. In the case of energy subsidies (discussed in Section 111 of this Note), studies
have demonstrated that energy underpricing which results from subsidization of energy inputs contributes
to environmental problems. Theseinclude adeteriorationin air quality whichislinked to air pollution
emissions such as sulphur dioxide, nitrogen oxides, particulate matter, and greenhouse gases. Certain
typesof air pollution have also beenlinked to soil and other typesof acidification (which can for example
create significant economic impacts in other sectors, such as forestry and agriculture). The impact
of subsidiesmay beto sustain the use of inefficient and environmental ly-unfriendly mining and smelting
facilities.

158. Energy usein processing auminium and copper, as well as other non-ferrous metals, is an
important factor which needs to be considered when ng the environmental effects in the sector.
The variable costs of aluminium and copper smelters are a function not only of the technology used,

456 the case sudies on various agpects of environmental problems associated with mining in the proceedings of an UNCTAD symposium

(1994), The impact of mining on the environment: problems and solutions, Rotterdam: Balkema.

175ee International Council on Metals and the Environment (ICME) (1997), "Reforesting mine sites in Brazil", ICME Newsletter,

Voal. 5, No.1.

8UNEP and ICME (1996), Case studiesillustrating environmental practices in mining and metallurgical processes. Also see, for

example, G. Volpi (1997), Managing trade policies for sustainable development: towards a framework for assessing the environmental
impact of tradeliberalisation: the case study of the mining sector in Chile, forthcoming UNEP publication; UNCTAD (1994), Environmental
aspects of bauxite and aluminium production in Indonesia; UNCTAD (1995), Environmental aspects of bauxite, alumina and aluminium
production in Brazil; UNCTAD (1995), Natural resources management and sustainable development: the case of the gold sector in Ghana;
UNCTAD (1994), Environmental legislation for the mining and metals industries in Asia.
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but also variables such as the price of the main inputs, including energy and alumina or copper. Ore
processing requires the physical separation of minerals from waste and the chemical separation of the
metal from associated elements, such as sulphur and oxygen. These processes are energy-intensive.
Secondary metals are already in their metallic form and generally require a much lower energy input
to betransformed into semi-fabricated products. For example, primary copper whichtypically requires
about 140 giggjoules per tonne for mining and refining processes, while secondary copper may use
as little as 5 gigajoules per tonne to collect and remelt.*”” One source, for example, has calculated
thefigureswith respect to thevolume of energy requiredto convert primary ascompared with secondary
(scrap) duminium.'® The electrical energy equivalent of mining, smelting and refining bauixite,
processing bauxiteinto aluminaand processing aluminainto primary aluminium is50.7 kilowatt hours
per kilogram of primary aluminium.*”® Of this amount, the consumption of energy required to process
alumina into primary aluminium is about 18.6 kilowatt hours per kilogram. Although the recycling
of secondary metals provides an opportunity to take advantage of a significant energy saving, scrap
metal isnot necessarily pureand therefore cannot be used in the production of all semi-fabricated metal
products.

159. In addition, there are environmental effects associated with metal transport and use as well
as waste management and disposal.*® Some of the chemical's used in ore processing (such as cyanide,
mercury and strong acids) are considered to be hazardous and their handling, use, storage and disposal
may have important environmenta effects. Most non-ferrous metal scrap is not hazardous. To the
extent it is considered hazardous, and istraded, however, it would be covered by the Basel Convention
on the Transboundary Movement of Hazardous Waste.

160. Awarenessof the need to better manage non-renewable resources and limit wastein the metals
sector has encouraged the development of and trade in recycled/secondary metals. The proportion
of secondary refined metals has been increasing rapidly in response to the potential environmental and
economic benefits of collecting and reusing discarded metal materials.’® This is an important
development as the globa demand for semi-fabricated and fabricated industria metd products is expected
to continueexpanding. Recycling hasthepotential to bean environmentally preferable, energy efficient
manner in which to use non-renewable metal resources.'® It needs to be borne in mind, however,
that some primary material will aways be required as some metal gets lost in dissipative uses.

161. Anincreasein semi-finished or finished output production should in theory imply that short-term
environmental costs associated with increased production will be outweighed by environmental benefits
associated with higher value added. Thiswould depend on many factors outside the scope of this Note,
including choice of technologies, market proximity and transport-related pollution, as well as the
individual ecologica conditions in the location of the expanding processing.

. Campbell (1996), Non-ferrous metals recycling: a complement to primary metals production, Ottawa: ICME.

178, ndustry Canada (1997).

B ectrical energy equivalent includes the volume of energy of whatever form (fossil fuel, electricity) used in the mining, smelting,

processing, transportation, etc., converted into electricity equivalent.

180566 World Bank (1997), Environmental Assessment of Mining Projects, Washington: World Bank.

Bl example, the amount of recycled lead and copper in the final consumption has risen to 50 per cent in the United States.

256 M. Campbell (1996), Non-ferrous metals recycling: a complement to primary metals production, Ottawa: ICME; and M. Henstock

(1996), The recycling of non-ferrous metals, Ottawa: ICME
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162.  Severa sources cite the importance of the expanding use of environmentally-sound and
economically efficient process technologies in the non-ferrous metals sector. For example, the use
of oxygen flash technology is considered to be amore energy efficient and environmentally-sound method
of smelting copper.?® The rapidity of the adoption of environmentally-efficient technol ogies depends
on severa factors, including in some instances privatization of mines, or the incentive, in place for
mining industries to invest in more efficient and environmentally-sound technologies.

VII. TEXTILES AND CLOTHING
A. Overview'®

163.  Thetextilesand clothing sector can bedivided into four stagesof production: (&) theproduction
of natura and synthetic fibres: natural fibres include cotton and wool and various vegetable fibres,
and synthetic or man-madefibresincludenylon, polyester, polypropyleneand acrylic; (b) yarnmaking
or spinning; (c) fabric making, including weaving, knitting and non-woven processing; and (d) the
production of end products, comprising household and industrial textile products and clothing. The
variousstagesof production, along with differencesin production processes and technol ogy used within
stages create a variety of environmental externalities of varying magnitude.

World Trade in Textiles and Clothing

(USS$ billion)
1985 1988 1990 1993 1996
Textiles 56 85 105 113 150
% change + 52 +24 +8 +33
Clothing 49 86 108 129 163
% change + 76 + 26 +19 + 26

Source: WTO (1996), Annual Report, Vol. Il, and forthcoming WTO (1997) Annual Report.

164.  Seven of the top ten textile exporters and seven of the top ten textile importers are industrial
countries. Thesituation is basically similar in clothing exports where five of the top ten areindustria
countries; however, in clothing imports, all of the top ten are industria countries.

165. World trade flows in textiles and clothing for 1996 are presented on a regional basis in the
Appendix Table. It can be seen that ailmost one third of textiles and clothing trade is intra-Western
Europe trade. In textiles, the second largest regional flow is the rapidly growing intra-Asia trade;
exports from Asia accounted for 43 per cent of world textiles and clothing trade. In clothing trade,
almost 40 per cent of the 1996 value of Asian exports was accounted for by exportsto North America.

166. Whileworldtradein textilesand clothing has kept pace with world merchandisetrade generally
(8 per cent per annum 1990-95), in 1996 textile trade growth was zero. This, however, is considered
to be acyclical rather than a structura shift. The rates of growth for textiles and apparel exports and

183 hefirst smelter based on flash smelti ng technology wasconstructedin Finlandin 1949. SeelCME (1997), " Outokumpu' sHarjavalta

Smelter”, ICME Newsdletter, Vol.5, No.2.

184D ata based on R. Verret (1996), "Competitiveness: The International Challenge”, in The Challenge of Globalization: Textiles

in a New Trading Environment, International Textile Manufacturing, Vol. 16, Zirich: International Textile Manufacturers Federation.



WT/CTE/W/67
Page 46

world merchandiseexportsaresubstantially greater than world merchandiseproductionwhichregistered
just 1 per cent average annual growth from 1990-1995. Between 1985 and 1995, textilestradegrew by
167 per cent, while clothing trade advanced 232 per cent. There has also been ashiftinworld trading
patterns, particularly favouring anumber of Asian countries. Intra-Asian tradeincreased rapidly over
the period from 1990-95; 15 per cent per annum on average in the case of textiles and 18 per cent
in the case of clothing. By contrast, intraWestern Europe trade during the same period increased
on average by only 2 percent per annum for textiles and clothing.’®® In addition, exports from
Eastern Europe (primarily to Western Europe) and L atin America(primarily to the United States) have
undergone rapid increases in recent years.’® For several developing countries, the share of textile
and clothing production in total domestic manufacturing output has reached as high as 50 per cent.

167. Changing trade patterns reflect the fact that the textiles and clothing sector has undergone
significant structural changes since the 1960s. Many industrialized countries have experienced a
substantial contraction in clothing production and major restructuration and adjustment in textiles
production. In some areas, such as capita and technology-intensive primary textile production (for
example synthetic filament-based fibre and yarn production) as well as certain product niches (for
example, high quality end of niche markets), production has continued to grow.

168.  Since the production of textiles and clothing has traditionally been one of the first stagesin
the process of industrialization, almost al countries have some form of domestic production capacity.
One way or another, these countries are affected by intensified international competition, which has
been characterised by changes in capital and labour intensity in the production process and, in some
instances, rapid technological innovation. Thishasbeen particularly pronounced in textiles production
(such astheintegration of spinning and weaving, rotor spinning and shuttlelessloomsin synthetic fibre
production, the use of computer-aided design in textile patterns, production automation), the introduction
of apre-assembly phase in garments production, underlying changesin product composition, transport
costs and marketing. It has been noted that competitive advantage increasingly is based on factors
such as quality, flexibility in production processes, and the ability to respond to changes in consumer
tastes.

169.  Although market structures differ among and within countries, aswell asaccording to the size
of individual enterprises, some underlying patterns can be identified. One of the principal recent
developments in textile production has been the automation of many production processes, energy
conservation, recycling of chemicals and waste water, and a reduction in the length of the production
cycle.® The possibility to introduce new environmentaly-friendly techniques is an important
consideration in what follows. Many devel oping country textile producersare small and medium-sized
enterprises (SMEs), and some studies suggest that in general, SMEs may face difficultiesin complying
with environmenta standards and regulations in their export markets because of insufficient access
to inputs, information, technology, finance, and lack of infrastructure.®

185Commonwealth of Australia (1997), Patterns of Textile, Clothing and Footwear Trade within APEC, 1990-1994, Melbourne.

186Howe'ver, levels in Eastern Europe and Latin America remain low compared to Asia

1875 R. Pepper and H. Bhattacharya (1994), "Changing Trends in Global Textile Technology”, in Managing Restructuring in the

Textiles and Garments Subsector: An Overview, Washington: World Bank.

188yNCTAD (1995), Environment, International Competitivenessand Development: LessonsfromEmpirical Studies, TD/B/WG.6/10.
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B. Trade Restrictions and Distortions

170.  Thetextiles and clothing sector hasfor many years been heavily influenced by numeroustrade
restrictions and distortions. These include export restraint measures under the former Multi Fibre
Arrangement (MFA) which have been carried over into the Agreement on Textilesand Clothing (ATC)
and which are to phased out over 10 years (1995-2005). There are also high tariffs, import licensing
requirements, import prohibitions, and indirect subsidies on some production inputs. An extensive
body of literature exists on the economic effects of these distortions; the cost of protection has been
estimated on numerous occasions to be particularly high.*

€) Multifibre Arrangement

171.  The Multifibre Arrangement (MFA) entered into force in 1974 and extended the coverage of
the restrictions on textiles and clothing from cotton products to include wool and man-made fibre products
(and from 1986, certain vegetable fibre products and silk blends). Operationaly, the MFA provided
rulesfor export restraint arrangements, either through bilateral agreements or unilateral actions, when
surges of imports caused market disruption or the threat thereof in importing countries.

172. It isnot possibleto give a definite answer as to the extent to which MFA restrictions limited
trade, or what tradelevels (or the structure of production worldwide) would have been in its absence.'*
An important part of world trade in these products was not restricted at all - such as trade between
developed countries. Furthermore, wheretradewasrestricted, far from al textile and clothing products
being traded were covered by each MFA bilateral agreement; someMFA quotaswerenot fully utilized;
and anumber of restrictionsininternational tradeinthissector existed outsideof theMFA. Thepossible
effect of relatively high tariffs (see below), for example, would also have to be taken into account.
Neverthel ess, someof the side-effectsof the MFA regimeareevident and arerelevant for any discussion
of the environment.

173. TheMFA has, for example, affected thestructure of world trade and production and therelative
intensity of the use of both capital and labour.* A pattern of the shifting of production facilities has
occurred from the more-restricted countries to the less-restricted or unrestricted ones; the continued
expansion of new exporting areas has served to expand globa production capacity. While sustaining
the performance of the original, predominant suppliers, this shifting production and export pattern
has stimul ated the growth of industriesin countries which, had it not been for the MFA quota system,
would not have entered the international market as exporterswhen they did. Because of the protection
afforded by the MFA, heavy investments by developed countries in automated equipment has been
undertaken, particularly in the textiles sector. Asaresult, textile industries in the developed nations
have become one of the most capital intensive areas within the manufacturing sector. Similarly
devel oping countries subject to quantitativerestrictions have progressively upgraded the quality of their

189 R. Pepper and H. Bhattacharya (1994), "Changing Trends in Global Textile Technology”, in Managing Restructuring in the

Textiles and Garments Subsector: An Overview, Washington: World Bank.

190Navaretti, GiorgioBarbaet. al. (1995), Overviewin Beyond the Multifibre Arrangement: Third World Competition and Restructuring

Europe's Textile Industry, OECD, Paris; United States (1995) Annua Report - Monitoring and Enforcement Activities,
http://www. ustr.gov/reports/tpa/1996; Oxfam Policy Briefing, http://www.oneworld.org/oxfam/policy/papers.

191According to Raffaelli, the effects of the MFA on exporting countriesinclude: the limitation of competitive exports; the disruption

of individual linesof production; transferenceof resourcesto lessefficient linesof production; discouragementand/or distortion of investment;
switch to less sophisticated products to different, more sophisticated products;, improvement in products; transference of production to
third countries; fight for guaranteed share of the market; quota ownership and attendant problems; costs and quota management; and
political costs. See Marcelo Reffagli (1994), " Some Considerations on the Multi-Fibre Arrangement: Past, Present and Future”, in Meyanathan,
Managing Restructuring in the Textile and Garment Subsector, Washington: World Bank.
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textile and clothing exports in order to maximize their economic gains. In short, the thesis outlined
in the introductory section of this Note where aworld market free of trade restrictions and distortions
would allocate resources to their most efficient uses and in accordance with consumer preferencesis
the antithesis of the past experience of world trade in clothing and textiles.

174.  Therehavebeenvariousresponsesby devel oping countriestoquotarestrictionsunder theMFA.
Although difficult to generaize, these include the diversification of markets and products, so as to
increasethe quality and technology intensity and maximize the return on investment per unit of textiles
or clothing outputs traded. While many developing country producers have responded efficiently to
guotarestrictions, it has been noted that some producers are constrained by various domestic structura
weaknesses, such as obsol ete equipment and inadequate access to marketing information. What isclear
is that the phase-out of the MFA is expected to result in an increase in export revenues, in particular
for developing countries.'%

(b) The Agreement on Textiles and Clothing

175. A decadeof transitionfor theglobal textilesand apparel tradeindustry beganon 1 January 1995
withtheentry intoforceof the Agreement on Textilesand Clothing. Over aten-year periodtheextensive
network of bilateral quotas built up over more than three decades of special, discriminatory rulesin
this sector, and under which alarge portion of textile and apparel exports from developing countries
has been subject to restriction in the main industria countries, will be progressively dismantled. Products
which remain under quota during the transitional process are being progressively liberalized through
increases in the annual growth rates at the outset and at each subsequent stage.'** Concurrent with
the removal of bilatera quotas, tariffs are also being reduced through tariff reduction commitments
undertaken by WTO Members; other forms of non-tariff barriers to trade not permitted under WTO
rules are aso to be removed.

176. Theimproved access to markets globally will bring the greatest benefits to the most dynamic
traders. But it will also pose challenges for companies attempting to respond to the changing global
structure, requiring them to redefine their competitive strategies vis-a-vis old and new competitors,
and to formulate appropriate investment, product and marketing strategies. Changesin cost structure,
technology, innovation, marketing techniques, customers' and suppliers strategies including those
directed to adopting environmentally-friendly policies, may aso be decisive factors.

(© Tariffs

177.  Post-Uruguay Round tariffs on clothing and textile trade are high world-wide, and for many
countries the highest among all major industrial products.*® Average tariffs on imported textiles and
clothing products in developed countries will be 12.1 per cent with the introduction of the Uruguay
Round commitments. The averagefor all industrial productsis 3.8 per cent. In the Uruguay Round,
these average tariffs were reduced by 22 per cent (from 15.5 per cent) while the industrial average

192506 for example C. Hamilton (1990), Textiles Trade and the Developing Countries: Eliminating the Multi-Fibre Arrangement in

the 1990s, Washington: World Bank; N. Kirmani et. al. (1984), Effects of Increased Market Access on Exports of Developing Countries,
IMF Staff Papers, Washington: IMF; UNCTAD (1986), Protectionism and Structural Adjustment, Geneva;, and I. Trelaand K. Whalley
(1990), "Unravellingthe Threadsof theMFA", inC. Hamilton, ed., Textiles Tradeand the Developing Countries: Eliminating theMulti-Fibre
Arrangement in the 1990s, Washington: World Bank.

1935 special transitional safeguard mechanism, which permitsnew quotasunder strict conditions, isavailableto protect Membersagainst
damaging surges in imports of products not yet integrated into WTO rules. The safeguard mechanism was applied on 23 occasions in the
first half of 1995 athough in the past 22 months it has been invoked much less frequently.

194D ata from UNCTAD (1996), Trade Analysis and Information System (TRAINS), Geneva.
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wasreduced by 40 per cent. Inaddition, only 4 per cent of tariff lines of imported textile and clothing
imports were duty free in developed countries, 27 per cent were in the range of 15 to 35 per cent.
Thecorresponding figuresfor al manufactured productswere49 per cent and oneper cent respectively.
Tariffs on imported textiles and clothing remain high in many developing countries.

(d)  Subsidies

178.  Subsidies are not usually associated with textiles and clothing production. However, there
areindirect subsidiesto inputsinto the production processes. For example, in many countries, cotton
cultivation relies on a complex mix of price and income support schemes, including grants, loans and
other subsidies. As noted in the earlier section of this Note on agriculture, subsidies applied to
agricultura productioningenera havebeenviewed ascontributing totheover-useof chemical fertilizers
and pesticides, while in some instances imposing a heavy financial burden on government authorities
which could be better employed to implement appropriate domestic environmental policies. Another
form of indirect subsidy is the under-pricing of freshwater inputs used in cotton cultivation. An estimated
60 per cent of the world's cotton is produced using irrigation methods, and the general underpricing
of freshwater inputsisfrequently viewed as contributing to environmental problems, including creating
a disincentive for the conservation of increasingly scarce freshwater resources.

C. Environmental Benefits

179.  The most prominent development leading to the removal of trade restrictions and distortions
in the coming years - and therefore any ensuing environmental benefits - is the phase out of the MFA.

180. In exploring the relationship between trade liberalization and environmental benefits in the
textile and clothing sectors, potential benefits can be broadly divided into two groups: first, general
welfare benefits which are expected to accrue to developing countries because of the MFA removal
and further tariff reduction; and second, environmenta benefits which may arise because of changes
in the structure of production.

181.  With respect to the former, it has been estimated that - as noted earlier - world income from
the liberalization of all trade in goods will increase by up to $510 billion annually by the year 2005.
Thelargest increases are projected to occur in apparel (60 per cent), due primarily to the two-pronged
liberalization to be achieved through the removal of quotas and the concurrent reduction in tariffs.
While the removal of trade restrictions and distortions would have important income effects in many
developing countries, the distribution of revenue gains will depend on a number of economy-wide as
well as sector-specific considerations.'*

182. Asinother sectors, itisdifficult to quantify changesin environmenta outcomesdueto changes
in the structure of production that result from trade liberalization. Environmenta problemsthat relate
to the structure of production are, however, associated with the production of cotton and the finishing
of textiles. Asin some other agricultural sectors, subsidies applied directly to cotton production have
led to the extensive use of agro-chemicals. Cotton is a chemica intensive crop; thereis frequently

195Kym Anderson (1993), " Textilesand Clothing in Global Economic Development: East Asia sDynamic Role", World Competition.
Anderson makes the following observation based on data concerning production intensity: " () that the shares of primary products in total
exports and of textiles and clothing in manufactured exports will be higher in developing economies than in advanced industrial economies;
(b) that these shares will tend to decline over timein all economies; (c) that the declineswill be faster in economiesthat are growing relatively
rapidly; and (d) that within each of these two groups, relatively densely populated economies will tend to have lower shares of exports,
due to primary products, and higher shares, due to textiles and clothing.”
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ahigh pesticide, herbicide and fertilizer input intensity applied during thecultivation of cotton'®, which
has eroded the soil and polluted water resources.®” Changesin cotton demand havein part been driven
by technological changes in textile production: for example, developments in machine capacity and
automation have resulted in increased demand for improved cotton quality, in terms of fibre strength
and uniformity. This, inturn, has led to changesin cotton breeding in response to increased demand
for high-quality cotton varieties, the cultivation of which relies heavily on pesticides.'*

183.  Therestraint arrangementsunder theMFA haveled many exporting countriesto produce higher
quality garments with higher per unit value added and better quality yarn inputs, the latter relying on
cotton cultivated with an input of pesticides.**® With the phase out of the MFA, exporterswill produce
accordingtotheir comparativeadvantagerather thanrespondtoincentivesdistorted by traderestrictions.

184.  Fertilizersareasousedintensively for landirrigation purposesin cotton production, and several
case studies have shown extensive use (in some cases 150 times the recommended quantity per hectare)
of fertilizers, leading to nitrogen-related environmenta problems.?® Asnoted in the Section |1 of this
Note dealing with agriculture, the removal of subsidies would be expected to lead to a price increase
for fertilizers and pesticides, a reduction in input intensity and a corresponding reduction in the
environmental damage associated with agro-chemical use.?®* Similar price reformsto increase the cost
of water and energy inputs may aso have environmental benefits.

185.  Withrespect totextilesproduction, thetwo principal environmental problemsare thedischarge
of different polluting effluents at different stages of processing, and the high consumption of water
and energy inputs. Liquid wastes arise from textile washing operations and may contain substantial
guantities of organic and suspended pollution loads such as fibres, grease and various toxic chemical
effluents.?® For example, the production of synthetic fibres is linked to the release of monomersin
the air and water, together with volatile organic compounds. Polymer and other synthetic fibre
production is also energy-intensive, and removing energy subsidies would also restrain energy use

196Cotton remains the leading textile fibre. An estimated 19 million metric tonnes of cotton is cultivated each year (1994/1995), of

which textile fibre input comprises more than 50 percent of total production. See UNCTAD (1995), Guidelines for Facilitating Access to
Risk Management Markets Through the Stimulation of Local and Regional Exchanges: The Case of Cotton in the Near East/ClS/Pakistan,
(UNCTAD/COM/65), Geneva.

1975ee V. Bharucha (1997), "The Impact of Environmental Standards and Regulations Set in Foreign Markets on India's Exports’,

in V. Jha, G. Hewison and M. Underhill, eds., Trade, Environment and Sustainable Development: A South Asian Perspective, London:
Macmillan.

%8 M. Eisaet. al. (1994), Cotton Production Prospects for the Decade to 2005, Washington: World Bank.

19 0neeti matesuggeststhat approximately 25 per cent of world pesticide useisapplied to cotton cultivation, involving over 30 different
pesticidevarieties, including persistent organo-halogensor arsenic-based pesticideswhich generate particularly adverse environmental effects
such as surface and drainage water contamination, and lake eutrophication. Cotton production costs have increased significantly because
of the increased use of both fertilizers and pesticides required to achieve higher yields and specified quality targets. It has been noted that
in many cases, increased agro-chemical use has created additional problems related to insect control because natural enemies are eliminated
by chemical use, whileresistanceto major cotton pestshascontinued toincrease. SeeM. Lehtonen(1997), Criteriain Environmental Labelling:
A Comparative Analysis of Environmental Criteriain Selected Labelling Schemes, UNEP Environment and Trade Series, No. 13, Geneva:
UNEP.

2005 Danigl and B. van Elzakker (1997), "Cotton and Organic Cotton Cultivation and Processing in Indid', Geneva: UNCTAD;

C. Aruoba (1996), "Case Study of Organic Cotton and Textiles in Turkey", Geneva: UNCTAD.

201Sudies, including contamination of groundwater, have identified various environmental effects of pesticides, and long-term effects

of banned pesticides (e.g. 1,2-DCP, DBCP and EDB).

202yNEP (1993), The Textile Industry and the Environment, Technical Report No. 16, Paris: UNEP.
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in this segment of production. Production-related environmental externalities include liquid waste
emi ssions contai ning organic and suspended | oadsincluding fibresand greaseremoved from raw natura
fibres during processing, aswell as water pollution containing chemical residues which may be toxic.
To the extent that the removal of trade distortions and restrictions|leads to a continuation of the process
of industria restructuring, new investment will provide the possibility to introduce more
environmentally-friendly production processes and machinery.

186. Inanumber of countries, standards have been developed stipul ating specific requirements for
textiles in terms of their use of caustic soda and dermatologically-safe materials in synthetics. These
standards extend to dyes containing carcinogenic components or ingredients. Another dimension of
the sector isthe continued growth in environmentally-friendly products. For example, the International
Federation of Organic Agriculture Movements anticipates a rapid increase in the world share of
organicaly-grown cotton®®, with higher than average growth in the export performance of some
developing country cotton textile producers. Exports from countries which have relied on
environmental ly-friendly dyestuffs is expected to continue.?*

VIlIl. LEATHER
A. Overview

187.  In the 1990s South-East Asia emerged as the most important supplier of a large number of
leather products to the international market. The principal exporters of leather goods in Asiaimport
most of their raw materials (hides and skins). Industrialized countries have become net exporters of
raw materia in the leather sector, and net importers of value-added leather products.

188.  Theleather sector can be divided into four broad categories on aregiond basis: (a) industridized
countriesin North Americaand the European Union (except Italy, Portugal and Spain); (b) Australia,
Japan, and New Zealand; (c) countries of East, South-East and South Asia (China, India, Indonesia,
Pakistan, Republic of Korea, Thailand, and Viet Nam), South America(Brazil, Mexico), and Portugal
and Turkey in Europe; and (d) countries in Africa and smaller countries of South America and
South/South-East Asia.

189.  Lesather products can be divided into Six main categories: footwear, garments, upholstery, gloves,
leather goods (defined as, brief-cases, trunks, suit-cases, handbags, wallets, etc.), and heavy |leather.?®
Footwear accountsfor approximately 60 per cent of al leather productstraded globally, leather garments
about 15 per cent, leather accessories and miscellaneous goods another 20 per cent, while saddlery
and upholstery account for theremaining 5 per cent.?*® Thepattern of leather consumption hasfollowed
the pattern of production of leather products. Thefootwear industry absorbs approximately 60 per cent
of the world's leather; garments consume 10-15 per cent, and gloves 1-2 per cent. In response to

203¢ited in UNEP (1997), Criteria in Environmental Labelling, No. 13, Geneva: UNEP. Also see ITC (1996), Eco-labelling and

Other Environmental Quality Requirements in Textiles and Clothing: Implications for Developing Countries, Geneva.

204 ep (1997), Unlocking Trade Opportunities, London: Il1ED.

M5ge ITC (1993), Leather Goods, A Practical Guide for Exporters in Developing Countries, Geneva.

20656 Economic and Social Commission for Asia and the Pacific (ESCAP) (1994), Development of Leather and Leather Products

Inthe Devel oping Countriesof theAsian and Pacific Region Through Export Marketing and Regional Cooperation, New Y ork: United Nations.
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growth in production of upholstery and leather goods in the 1980s, their share in leather consumption
has increased greatly, and is at approximately 6 per cent of world leather.?*’

190.  All types of leather are used to produce these goods. The bulk, however, is produced from
the skin/hide of calves, cattle and buffalo, sheep, goats, reptiles and, to a lesser extent, from pigs,
horses, donkeys and camels, deer and elk, and many species of exotic animals. Leaving the reptile
and other exotic hides and skins aside, the best and most expensive qualities are usualy full-grain
aniline-finished calfskin leathers.?%®

191. World trade in leather and leather products has grown steadily since the 1970s. from
US$4 hillion in 1972, US$16 billion in 1985 and US$42 hillion in 1992 to a projected US$60 billion
in the year 2000.2%

B. Trade Restrictions and Distortions

192.  Average tariffs on world trade in leather and leather products remain relatively high, even
after the implementation of the commitments undertaken in the Uruguay Round. Post-Uruguay Round
average tariffs on imported leather and leather products into the developed countries is estimated to
be 7.3 per cent. Thisis amost double the average for all industria products of 3.8 per cent.?'°

193. Tariff escaation is observable for most countriesinvolved in trading leather and lesther products,
both developed and developing. However, while few industrialized countries levy import tariffs on
raw hides, import tariffs rise with the level of processing; from hides to leather, and from leather
to manufactured leather goods, such as shoes.?* In Canada, the European Union, Japan and the
United States, for example, tariffs escalate from raw materials, semi-manufacturesto finished products
in each of the countries, even after the implementation of the Uruguay Round tariff valuations. The
average across these four countries for the stages of production referred to are O per cent, 4.8 per cent
and 12.1 per cent respectively.?'

194. A number of countries which export raw materias levy export taxes to protect their domestic
processing industry. Higher stages of processing are protected by progressively lower rates of export
taxes, i.e., rates" de-escalate” asprocessing advances. Export subsidies on manufactured leather goods
are aso employed to encourage higher levels of processing. While export restrictions in developed
countries at any processing level arerare, developing countries commonly restrict the export of hides
and leather and, in certain instances, impose export bans.

195. Examplesof non-tariff measures affecting leather and leather product importsinclude: sanitary
requirements, import deposits, compulsory national transportation and quotas. Examples of non-tariff

Dgee ITC (1993), Leather Goods, A Practical Guide for Exporters in Developing Countries, Geneva.

208 g,

209506 ESCAP (1994), Development of Leather and Leather Products In the Developing Countries of the Asian and Pacific Region

Through Export Marketing and Regional Cooperation, New York: United Nations.

g0 GATT (1994), The Results of the Uruguay Round, Geneva.

2MseeFAO (1994), TradeinHides, Skinsand their Derived Products, Rome: Committee on Commodity Problems, Intergovernmental

Group on Meat, Sub-Group on Hides and Skins, FAO.

g6 GATT (1994), The Results of the Uruguay Round, Geneva.
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measures affecting leather and leather product exports include: sanitary requirements, prohibitions,
quality controlsandlicensing. Theoverall impact of these non-tariff measures on exports of devel oping
countries is difficult to estimate, but could be significant, particularly when considered aong with stricter
environmental standards in developed countries.

C. Environmental Benefits

196. The production of leather and leather products has a considerable impact on the environment,
beginning with the production of hides and extending through the entire leather production chain.
The process of converting hides to leather end-products includes the following stages: (&) production
of hides; (b) chemica processing: liming/deliming, pickling, tanning, dyeing, and finishing;
(c) mechanical processing: cutting, grading, making-up, sewing; and (d) packaging.?*®

197.  The production of leather results in a number of loca environmental problems. (a) water
pollution: the discharge of untreated effluents to surrounding waterbodies, and the resultant pollution
of groundwater; (b) soil contamination: the discharge of untreated effluents to surrounding fields,
as well as the disposal of toxic and hazardous waste in these fields; and (c) solid waste generation:
the generation of waste, including toxic and hazardous waste, in the absence of adequate waste disposal
systems. 4

198. Few studiesexist ontheimpact of tradeliberalization on theenvironment in theleather industry,
and it is difficult to speculate on the outcome of liberalization in this regard. However, it is argued
that theincome growth effect of tradeliberalization could result in environmenta improvements. Trade
liberalization increases national income, contributing to poverty alleviation. In developing countries,
employment typicaly increases in export-oriented labour intensive activities, such as production of
leather goods. Increased incomeleadstoincreased demand for improved sanitation facilitiesand creates
alarger tax base from which to fund public projects. Improved infrastructure, in the form of better
sewerage systems and more waste water treatment plants, could aleviate many of the environmental
problems associated with leather production. In addition, trade liberalization could lower the cost of
importing pollution control technol ogiesand moreeco-friendly inputs, thereby affectingtheenvironment
positively.?'

199. A recent study has concluded that although the recent focus on environmental considerations
has placed new requirements on the leather industry in some developing countries, there have been
some positive effects. Natura products such as biocides, oils and fats, vegetable dyes and protein
binders have become more popular. Vegetable-tanned leather is likely to be in greater demand by
green consumers. Inshort, while difficulties were found to exist in having domestic tanneries respond
to the environmental regulations of their trading partners (in one particular case, with cost of using
PCP substitutes being 10 time higher than that of using PCP), it was found that tanneries were able

23506 FAO (1994), Environmental Aspects of Processing and Trade in Hides, Skins and Leather, Rome: Committee on Commodity

Problems, Intergovernmental Group on Meat, Sub-Group on Hides and Skins, FAO.

Y hig,

215 eather tanning has been ranked as one of the most polluting activities compared to other manufacturing sectors with a high level
of toxicintensity per unit of output (Brandon and Romankitty, 1993). Some studieshave revealed that countrieswhich adopt open and outward
oriented devel opment strategies have reduced the pollution intensity of production astheir income per capita hasincreased. These countries
have adopted more readily environmentally sound technologies compared to countries with closed economies (Birdsall and Wheeler, 1992;
Lucas, Wheeler and Hettige, 1992). Theseresultshave, however, been questioned and an alternative view has been expressed (Rock, 1966).
These conclusionswere drawn from acase study on trade, environment and devel opment, conducted in the Philippines, sese UNCTAD (1995),
Trade, Environment and Development: Lessons from Empirical Studies; The Case of the Philippines, Geneva.
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to adapt to new market segments (green consumers) by using more environmentally-friendly inputs
in the production process.?

200.  Small and medium sized enter prises (SM Es) characterizetheleather industry in both devel oping
and developed countries. Despite the success of the leather industry in many countries, SMEs suffer
from, limited production capacity, limited product devel opment capacity, and lack of quality assurance.
SMESs do not have always access to timely information on environmental regulations; especially since
they typically do not have direct contact with importing firms, and do not have the resources to easily
adapt their production process.?’ These problems encountered by SMEs are particularly acute in
developing countries.

201.  Tradeliberaizationcanleadtothestructural transformation of theleather industry indevel oping
countries. One case study has found that the focus has shifted from the export of raw hides and skins
to the export of higher value-added goods, such as shoes.?® Trade liberalization has the potentia to
induce diversification of exports. With a shift towards higher value-added goods, production may be
less pollution intensive, and environmental benefits may ensue. There is also evidence that trade
liberalization may spur the establishment of morejoint ventures, contributing to the adoption of cleaner
technology. Bangladesh, Italy, Germany, former Czechoslovakia and the United Kingdom are the
leading suppliers of modern leather production machinery and equipment, athough some localy produced
machinery (such as paddles, wooden drums, and toggledriers) arestill used. A number of joint venture
projectshave been establishedin Bangl adesh using technol ogy fromfirmslocated overseas.?° However,
appropriate domestic environmenta regulationsintheleather sector would a so be needed to encourage
the adoption of such technology.?®°

218qee v, Jha (1997), " Protection of the Environment, Trade and India' s Leather Exports', in V. Jhaet. a., ed., Trade, Environment

and Sustainable Development, A South Asian Perspective, London: Macmillan.

Vs, Das(1996), The Differential Impact of Environmental Policieson Small and Large Enterprisesin India with Special Reference
to the Textile and Clothing and Leather and Footwear Sectors.

e, Jha (1997), "Protection of the environment, Trade and India' s Leather Exports', in V. Jhaet. a., ed., Trade, Environment
and Sustainable Development, A South Asian Perspective, London: Macmillan.

219geeF. Mahtab (1997), " The Sustainable Development of L eather Industriesin Bangladesh”, inV. Jhaet. al., ed., Trade, Environment

and Sustainable Development, a South Asian Perspective, London: Macmillan.

220556 UNIDO (1993), The World's Leather and Leather Products Industry, Vienna: UNIDO.
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ANNEX
METHODOLOGIES
1 M easuring the net effects of trade liberdization on the environment is complex. The implications

of theremoval of thetraderestrictionsand distortionswill depend on not only the nature of the measure
in question but al so the state of the environment at thetimeof liberalization. For example, inaninstance
of over-consumption of a scarce resource linked to underpricing, a price increase associated with a
subsidy removal would be expected to decrease therate of resource use and waste, thereby contributing
to anenvironmental improvement. However, areductionintariffsfor the same environmental problem
may have the opposite effect, by increasing the rate of consumption of the scarce resource.

2. Idedly, any analysis of the link between trade measures and the environment should be based
on empirical data which quantifies the proportion of environmenta externalities which stem from
distortionary policiesprior toliberaization. Thisisdifficult at best, given thescarcity of datameasuring
the ecological effects of distortionary economic policies.*

3. Environmenta benefits may well be viewed in net terms; there may be a net improvement
inthe environment rel ative to what would have occurred in theface of continued distortionary policies.?
Thus, optima environmental policy does not imply production or consumption activity devoid of
environmental costs, but rather a balance between costs and benefits. This balance differs by sectors,
countries and ecosystems.

4, Environmental sciences can provide precise data on various aspects of environmental quality;
for example, levels of different pollutants, changesin chlorinated compounds, declinesin forest cover
and increases in carbon emissions. While many aspects of environmental changes and trends in
environmental quality can be measured objectively, the measurement of environmental benefits is
vaue-laden, asit reflects different societal goals.® It iswidely assumed that realizing environmental
benefits dependsnot only on removing distortionary tradepolicies, but also establishing complementary
policies, including removal of non-trade economic distortions and the use of appropriate environmental
policies. Thesethreefacetsof policy reform areillustrated in the diagram bel ow showing aone-country
scenario in which multilatera trade liberalization has expanded production in forestry.*

Tone approach may beto comparethe environment for given sectors between closed and open economies; another could be to measure
changes in environmental data prior to and following trade liberalization.

2A number of studies related to structural adjustment assume that environmental costsin closed economies are more pronounced than
those in open economies. See UNEP (1995), Economic Policy Reforms and the Environment: African Experiences, UNEP Environment
and Trade No. 11, Geneva.

31t has been suggested that a "vector" of indicators showing trends towards a more general environmental situation would be useful.
See Arthur L. Dahl (1996), "Measuring the Unmeasurable”, Our Planet, UNEP, Vol. 8, No. 1.

“Based on M. Munasinghe (1996), "An Overview of the Environmental Impacts of Macroeconomic and Sectoral Policies' in
M. Munasinghe, ed., Environmental Impacts of Macroeconomic and Sectoral Policies, World Bank: Washington.
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Increasing Environmental Benefits via income, price and policy change

5. Let the initial rate of deforestation be Qo. The sustainable rate of forestry management is
assumed to be QL. That is, the level of logging prior to trade policy reform is below the sustainable
level. Theremoval of traderestrictions and distortions is assumed to move the demand curve outward
to D1, representing the additiona demand from the world market. This increases demand to Qs at
the pre-reform price of Ps. Since the rate of logging has moved beyond the sustainable forestry rate,
corrective domestic policies are needed to ensure that 1ogging does not exceed QL. One way would
be to raise or introduce stumpage fees to an appropriate level, coupled with the introduction of
well-defined privateproperty rights (whichinmost casesintroduceincentivesnot to overtax theresource
base). The introduction of these measures would more accurately capture the opportunity costs of
theforestry activities, which would bereflected in apriceincrease from PSto PE. Rather than relying
on quantitative restrictions to constrain supply, the price increase would decrease the deforestation
level from QSto QE. Under this scenario, the environmental benefit would be the relative decline
in deforestation from QSto QE. However, thisisstill asub-optimal result since deforestation exceeds
QL. Theroleof environmenta policy isto movethedeforestation ratefrom QEto QL. Variousoptions
can be used to further increase price. A tax could be used to increase the price from PE to PL, with
thetax rate calculated by val uing various external environmental costslinked to excessivedeforestation,
such as the loss of wetlands, biodiversity or carbon sinks.

6. An additiona consideration to bear in mind is that the remova of trade restrictions and distortions
and the related changesin relative prices have economy-wide and multi-sectoral effects. It isdifficult
to isolate environmental benefitsin one sector without taking into account changes occurring in other
sectors. For example, a number of case studies suggest that trade liberalization aters the pollution
intensity within the manufacturing sector. An increase in production intensity in one sector can have
intersectord effects which influence environmenta quaity on other sectors manufacturing activity because
tradeliberalization can affect pollutionintensitiesand inturn affect, for example, changesinagricultural
productivity becauseof air and water pollution. Inadditionchangesinrelativepriceswill inducechanges
in the economy-wide alocation of resources; the use of capital and labour will changein other sectors.
By way of example, the following matrix illustrates the range of secondary effects which may arise
from trade liberalization in the agricultural sector:



WT/CTE/W/67

Page 60
Countries with expanding Countries with contracting Trans-border and
agriculture agriculture global effects
Agricultural Increased value of farm land, Retirement of some agricultural Overall effects depend on
production leading to increased incentives for lands; disused land may be left possible changes in global
conservation. idle, planted with forests or ecosystem functions: for
agroforestry projects, used as example, possible changes in
Increased land conversion from migratory corridors, or left as carbon sinks because of an
forests, wetlands and/or marginal wetlands. increase or decrease in
lands to agriculture production. forests, increase or decrease
Mixed outcome including in biodiversity-rich areas
Mixed outcomes including aesthetic | aesthetic changes in the landscape because of land conversion or
changes in the landscape with benefits | with benefits depending on public retirement, changes in
depending on public preference. preference. watersheds, etc..
Total use of Possible increase in the use of Possible reduction in the use of Effects depend on relative
pesticides, agrochemicals. agrochemicals. change in the per unit
fertilizers, intensity of agrochemicals
herbicides, and effects of run-off on
other inputs. transboundary rivers, oceans,
and effects on biodiversity,
etc.
Indirect Depends on economy-wide changes in resource allocation. Environmental issues associated with different
effects sectors, and whether other sectors expand or contract as a result of agricultural expansion or contraction.
Income World income increases as tariffs are reduced, as economies specialize according to comparative advantage.
effects Higher income may have indirect effects on production technologies, domestic regulations, private property
rights, consumer choice, public policy choice, etc.
7. Another methodol ogical considerationwhichisimportantin measuring therel ationship between

the removal of trade restrictions and environmental quality is the link between the economic growth
engendered by the trade liberalization and the pollution levels in the country in question. One view
isthat during manufacturing expansion and growth in per capitaincome, the absolute level of pollution
per unit of wealth increases up to apoint and then decreases. This is known as an inverted U-shaped
curve or an environmental Kuznet's curve®, although various important qualifications have emerged
with respect to its use. Recent literature suggests that the income effects vary greatly depending on
environmental implications being considered (e.g. per unit output of sulphur dioxide emissions versus
greenhouse gas emissions or biodiversity preservation) and that conclusions about the income
growth-environmenta outcome correation isambiguous at best. Some have argued that pollution per unit

SThetoxic chemical intensity of GDP usedin Lucas, Wheeler and Hettige (1992) and Wheeler, Martin and Stengren (1992) extrapolated
values for each of three pollution intensity variables from a 1987 USEPA Toxic Release Inventory study of 320 toxic chemical pollutants
released into the air, water and land from 15,000 factories. Toxic chemicals on the TRI list include organics, acids, metals, haloorganics,
nonmetallic inorganics and mixtures. Classified in toxicity as carcinogens, ozone depletersor chloro-organics. Convention pollutants such
as suspended particulates, carbon dioxides, sulphur dioxides, were not included in the original matrix based on the TRI. See N. Birdsall
and D. Wheder (1992), "Trade Policy and Indugtrid Pollution in Latin America: Where are the Pollution Harens?' in P. Low, ed., International
Trade and the Environment, World Bank: Washington; R. Lucas, D. Whedler and H. Hettige (1992), "Economic Development, Environmental
Regulation and the International Migration of Toxic Industrial Pollution: 1960-1988" in Low, Ibid. This Note includes data on leather
tanning, textiles and clothing and non-ferrous metals, each of which exhibitsvery high toxic pollution levelsrelative to other manufacturing
sectors. According to oneindustry ranking of per unit chemical toxicity, out of 36 industries surveyed, tanneries and leather isranked third,
textilesisranked seventh and non-ferrousmetalsisranked ninth. Itisunclear whether non-manufacturing sectors - including resource-based
sectors like fisheries and forestry - are relevant from the perspective of the Kuznet's curve. See G. Grossman and A. Krueger (1992),
"Environmental Impacts of aNorth American Tree Trade Agreement”, London: CEPR Discussion Paper 644; G. Grossmanand A. Krueger
(1995), "Economic Growth and the Environment”, Quarterly Journal of Economics, 3(110).
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of output in manufacturing (or pollution intensive sectors) continually increases with income.® Some
studies have aso suggested that the ratio of per unit output of toxic pollution per unit of income may
declinenot because of theintroduction of cleaner production methods, but rather because of an absolute
shrinkage in the manufacturing sector relative to the services sector.” It adso is unclear to what extent
the curve effect functions outside of manufacturing activities, asin the past, income-pollution intensity
links have concentrated on manufacturing.®

8. Because of the intersectora implications of changes in the environment, models have been
used extensively in showing, for example, the effects of changesin air quality, economic consequences
of reducing carbon emissions, stratospheric ozone or (in recent years) in synthesizing hundreds of
thousands of data concerning climate. Models have also been used to measure different environmental
effects of economy-wide policies, in particular macroeconomic reforms, and include non-pricing or
institutiona variables such as the role of private property rights in forestry management.® Among
the findings of the genera equilibrium modelling is that given the degree of intersectora linkages,
including indirect environmental side-effects of changes in both economic and non-economic variables
which affect the environment, optima environmental policies should pay particular attention to the
sequencing of liberdization.'® The models dso point to the importance of the specificity of the conditions
towhichthey pertain. Inparticular, most modelsarebased on country or region-specific environmental
effects which cannot be replicated in examining environmental outcomesin other countriesor regions.

8s. van Hijnberger (1992) "Discussants Comments to M. Lopez - The Environment as a Factor of Production” in P. Low, op. cit.;
M. Rock (1996), "Poallution Intensity of GDP and Trade Policy: Can the World Bank be Wrong", World Development, Vol. 24, No. 3.

4] Beghin and M. Potier (1997), "Effects of Trade Liberalization on the Environment in the Manufacturing Sector”, in The World
Economy, Vol. 20, No. 4.

8C. Brandon and R. Ramankutty (1993), Toward an Environmental Srategy for Asa, World Bank Discussion Paper No. 224, World Bank.

OInthis regard, arecent World Bank report noted that " Currently, the economic analysis of environmental issuesreliesmainly on project
level studies, using cost-benefit analysisand environmental assessments. However, economy-widepolicies(both macroeconomicand sectoral)
frequently have much more powerful economic effects than mere project level investments. Some progress has been made in identifying
the environmental consequences of sectoral policiesinvolving, for example, energy, water or agricultural pricing. Nevertheless, theimpacts
of broad macroeconomic reforms (such as exchange rate devaluation, trade liberalization, privatization, and other fisca and monetary stabilization
policies) on natural resources and pollution management are far more difficult to trace." Various models, generally CGE models, have
been developed to capture different sectoral linkages. For example, one model includes data on economic activities affecting deforestation
in Costa Rica, which simulates the effects of introducing property rights on forestry management, as well as markets for logs and cleared
land. A. Persson and M. Munasinghe (1997), "Natural Resource Management and Economy-wide Policiesin Costa Rica: A Computable
General Equilibrium Modelling Approach,” in W. Cruz et. a., ed., The Greening of Economic Policy Reform, Washington: World Bank.

g dso K. Mder and M. Munasinghe (1996), "Macroeconomic Policies, Second-Best Theory, and the Environment” in M. Munasinghe,
ed., op. cit.; and L. Unemo (1996), "Environmental Impact of Governmental Policies and External Shocks in Botswana: CGE Modelling
Approach”, in M. Munasinghe, op. cit.





