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The Greening of the WTO Green Box:

A Quantitative Appraisal of Agri-environmental Policiesin OECD Countries

ABSTRACT

The WTO recognises the need for countries to protect their environment and to conserve natural
resources. In response to growing awareness of the effects of agriculture on the environment,
agri-environmental policy measures have assumed a more prominent role in agricultural policy in
OECD countries over the last two decades. OECD countries address environmental issues in
agriculture with a plethora of measures, encompassing economic instruments, direct regulation,
technical assistance, research and extension, often in the context of production linked production
support. Although agri-environmental policies can reduce environmental degradation and
conserve natural resources, they can also alter production and price levels, thereby influencing
trade patterns. Land retirement programmes or introduction of more environmentally benign
technologies through government cost-share programmes, for example, can drastically affect
production. At present a sound evaluation of the trade-offs is not a criterion for inclusion in the
“green box” .

How important are agri-environmental policies in OECD countries and how have they evolved
over the implementation period of the Uruguay Round Agreement on Agriculture? What are the
main types of agri-environmental payments used in OECD countries? To what extent are
agri-environmental policies production and trade neutral? Arethe“ green box” criteria sufficient
to ensure the economic neutrality of agri-environmental programmes?

This paper attempts to shed some light on these questions. It first provides an overview of the use
of agri-environmental measures included in the green box by OECD countries and of their
relative importance over the 1995-2000 URAA implementation period. Two econometric analyses
are conducted using meta-production function and bilateral-trade (gravity) models to assess the
production and trade impacts of agri-environmental policies in OECD countries implementation
period. The results suggest that environmental payments are a statistically significant deter minant
of agricultural production and trade. Finally, the potential problems in the “green box”
exemptions for environmental programmes are discussed.

l. I ntroduction

Since the establishment of the World Trade Organization (WTO) in 1994, trade and environment
has been a prominent issue for policy makers and researchers dike. Prior to that, the two issues
tended to be deat with separately. Trade agreements, such as the forerunner of the WTO, GATT,
dedt with trade issues, while environmenta policy was dedt with ether domesticdly, in the case
of locd polluion, or in separadte multilateral  environmental  agreements, in the case of
transboundary or globa pollution. The preamble to the Marrakech Agreement establishing the
WTO makes an explicit link between the two issues dating sudtanable deveopment,
environmenta protection and conservation of scarce resources to be explicit objectives and an



integrl part of the multilaterd trading sysem.? For agriculture, the domestic support provisions
of the Uruguay Round Agreement on Agriculture (URAA) recognize the legitimacy of pursuing
domegtic policy objectives, including the need to protect the environment and conserve naurd
resources. Environmenta payments are included in the “green box”, and thus are exempt from
reduction commitments. Environmental concerns also ganed more weght in regiond trade
agreements (e.g. NAFTA) and in the process of ongoing multilatera trade negotiations. The Doha
declaration, for the firg time in the WTO, incdudes a dgnificant programme of negotiations on
trade and environment covering the rdationships between WTO rules and multilatera
environmental agreements and the reduction or dimingtion of trade bariers to environmentd
goods and services (WTO, 2001).23 WTO's fundamenta philosophy is that trade liberdization and
environmental protection are complementary gods, if appropriate environmentd policies are In
place.

Despite the generd consensus within the WTO on these fundamentd principles, condderaole
controversy surrounds the issue of the linkages between agricultura trade and the environment.
Agriculture is integrdly connected with the environment, being a mgor user of naturd resources,
especidly land and water; a source of environmental harm, such as water pollution, soil eroson
and reduction of biodivergty, and of environmenta benefits, such as the provison of landscape
features, flood control, biodiversty and carbon sinks. Agriculturd production crestes positive and
negative environmenta “"externdities’ that are not aways reflected in market prices. It is widdy
recognized that when socid costs and benefits are not fully reflected in product prices, the market
adone cannot lead to an optima resource alocation. A key policy concern is to distinguish
between agri-environmentd measures that actudly address market falures by interndizing
environmentd externdities or ensuring the provison of public goods associated with agriculture,
from policies that appear to be merdy labded “green” and used as a means of disguised
protection. In OECD countries, environmental policies rey on a mix of indruments such as
cost-sharing, technica assstance, income safety nets, and conservation research and development
(OECD, 2003; Latacz-Lohmann and Hodge, 2003).

Defining whether a measure conditutes environmental protection or trade protection is a
contentious issue. By virtue of joint production of agriculturd and environmentad outputs,
agri-environmental  policies amed a interndizing domedic externdities may affect quantities
produced, trade flows and may impose burdens on a country’s trading partners. A number of
commentators have suggested that some countries could use agri-environmenta policies to further
a protectionist trade agenda or to manipulate the terms of trade in ther favour (Ervin, 1999,
Vasavada and Warmerdam, 1998). A sound evauation of the trade-offs $ould be undertaken to
determine digibility criteriafor induson in the “green box”.

2 For a detailed discussion on how trade and environment are being dealt with in the multilateral trading

system see Shaw and Schwartz (2002).

It is noteworthy that there are differences in opinions among economists against linking trade and
environmental issues. Some economists (Bhagwati and Srinivasan, 1997; Whalley and Zissimos, 2000)
argue against linking trade and environment (“trying to kill two birds with one stone is a recipe for missing
both birds’). Such critics advocate that environmental externalities should be tackled at their source,
usually at the point of production, occasionally at the point of consumption, and rarely at the point of
exchange. Other economists advocate the trade-environment linkages. Repetto (2000), for example, makes
the point that where the first-best solution of targeted multilateral environmental agreements is not
available, the second- best solution may not be to liberalise trade anyway.



Perhaps the three most crucia issues surrounding agricultural trade and the environment, in the
context of the WTO, are the following: (i) the impact of internationa trade and trade liberdization
on the environment; i) whether environmental regulaions influence trade patterns problems and
fam competitiveness in world markets, and (i) difficulties associated with the green box
exceptions for enviroomental programmes. The impact of agriculturd trade liberdisation on the
environment has been the subject of a growing body of literature in recent years (Tsigas, Gray and
Hertel, 2002, OECD 2000a; Antle, Lekakis and Zanias, eds. 1998, Vasavada and Nimon).
Severd dudies have dso addressed the effects of fam regulations on competitiveness (see
OECD, 2000b and Toma, 2002 for a brief survey of the avalable studies). However, there is less
empirica evidence of the production and trade effects of agri-environmenta progranmes.

The man focus of this paper is to shed some light on the extent to which agri-environmenta
payments in OECD countries included in the green box affect domestic agriculturd production
and international agriculturd trade. This issue is related to the debate on the impacts of
agri-environmental  sandards on fam competitiveness in world markets. The competitiveness
debate is primarily concerned with policy measures that am to reduce environmenta pollution
from farming activities, while the issue of payments centres on the payments to farmers for the
provison of agri-environmenta services. The paper is sructured as follows. Sectionll discusses
the environmenta provisons of the URAA and the rdaive importance of agri-environmenta
payments in the green box over the URAA implementation period. Sectionlll provides an
overview of the man types of agri-environmental payments used by OECD countries. SectionlV
outlines the econometric techniques, meta-production and bilateral-trade (gravity) modds, used to
edimate the production and trade impacts of agri-environmental policies and presents the results.
SectionV discusses whether the “green box” criteria with respect to agri-environmentd
progranmes are ufficient to ensure ther trade neutrdity. Fndly, SectionVI presents some
conclusons.

. Environmental provisions of the Uruguay Round Agreement on Agriculture

The WTO recognises the need for countries to protect their environment and to conserve natura
resources. The URAA green box identifies domestic support meesures that are exempt from
reduction commitments and includes a vaiety of programmes related directly or indirectly to
environmenta protection. The green box comprises a wide range of measures such as generd
services (eg. research, ingpection, training and extenson), domestic food ad, decoupled income
support, naturd dissster reief, insurance and income safety net programmes, environmenta
programmes, dructural adjustment assstance programmes, and regional assgtance. As outlined in
Annex 2 of the URAA, to be digible for incluson in the green box exemption, policies must not
act as an effective price support, must “have no, or a most minimd, trade-distorting effects or
effects on production,” must be financed by the government and must meet other policy-Specific
criteriathat gpply to individua programmes.

In addition to these basic criteria for green box exemptions, there are two policy-pecific criteria
for agri-environmental payments (paragraph12 of Annex2 of the URAA): 1) The amount of
payment shdl be limited to the extra costs or loss of income involved in complying with a
government programme, while green box resource retirement programmes must not link
remaining land to prices or production and must retire land for a minimum of three years



2) Hlighility for agri-environmental payments must be determined as pat of a cearly-defined
government environmenta or conservation programme and be dependent on the fulfillment of
gpecific conditions under the programme, including conditions related to production methods or
inputs.

Green box exemptions are available to both developed and developing countries, adthough very
few developing countries make use of green box exemptions for environmenta policies* Among
OECD countries only Mexico, Poland and Turkey (which does not have domestic support
reduction commitments) have not notified any environmentd payments in ther green box
exemptions. Of the 19 nonrOECD developing countries (as classfied in WTO) that submitted
supporting tables reating to commitments on domestic support, only four (Argenting, Indig,
Sovenia and South Africa) clamed direct environmenta programmes, with those for soil
conservetion being the most frequently cited.

Green box payments conditute the main category of domestic support in many OECD countries,
but their share varies consderably across countries. The European Union, Japan, and the United
States are by far the largest providers of green box payments in absolute terms, accounting for
amost 80% of the base period totd AMS for OECD countries. In Australia, New Zealand, Poland
and the United States, greenbox measures accounted for more than 80% of tota domestic support
as measured iIn WTO over the 1995-98 period. While support from policies assumed to have the
grestest effects on production and trade has declined in many countries, support by OECD
countries from green box policies has increased in the implementation period as compared to the
1986-88 base period (green lox expenditures more than doubled in 1995 reative to the 1986-88
levd) (OECD, 2001a). Of the 14 OECD countries reporting green box spending both in the base
and in the implementation period, al notified an increase in green box expenditures. Mogt of this
increase was concentrated in three countries—the United States, the European Union, and Japan.
The 1996, 1997 and 1998 green box expenditure was greater than the totals reported for the AMS.

On average, over the 1995-98 period, most of the expenditures on green box policies by OECD
ocountries, were made for domestic food aid and general services. Domedtic food ad was the
sngle largest category of green support, most of which was spent by the United States
Expenditures on environmental programmes are not the dominant category in any OECD country.
However, it should be kept in mind that the level of environmenta payments in the green box
does not necessxily reflect the importance that governments accord to environmenta protection
and consarvation of naturd resources, as other agriculturd policies are related directly or
indirectly to the environment (eg. natural disaster, generd services, regiond assigtance, €tc.),
while the plethora of environmentd regulaions affecting agriculture is sgnificant in most OECD
countries.

As portrayed in Graph1, environmenta payments accounted for around 6% of OECD green box
expenditures over the 1995-98 period of the implementation of the URAA. Expenditures on such
programmes, however, have increased rapidly in most OECD countries snce the mid-1990s
(Graph2). For example, in Audrdia the share of environmenta programmes in tota green box

4 For most developing countries, it is not possible to determine whether they operate programmes that would

qualify under environmental green box exceptions as their notifications do not specify whether the
exemptions are based on the green box or on Special and Differential Treatment.



expenditure increased from 13% in 1995 to 30% in 2000, in the EU from 15% in 1995 to 26% in
1998 and for the OECD area as a whole from 4.5% in 1995 to over 7% in 1998. For the United
States the share of environmenta programmes in total green box expenditure remained condant
over the 1995-98 period at around a half percent.

Likewise, environmenta payments in the green box represent only a smdl proportion of the tota
amount spert on agriculturd support.  In 1998, totd monetary transfers to the agricultura sector
as a whole, the total support estimate (TSE), for OECD countries amounted to US$349 hillion and
the producer support estimate (PSE) amounted to US$262 billion. In comparison, totd
expenditure on policies notified by OECD countries for the WTO's “green box” amounted to
US$104 billion in 1998, of which aout 45% was due to environmenta programmes. In 1998,
environmental payments accounted for 5.8% of the PSE in Audrdia, 8.4% in the Czech Republic,
4.7% in the European Union, 1.9% in Japan, 0.4% in Canada, 0.7% in Korea, 6.6% in New
Zedland, 4.9% in Switzerland and 6.2% in the United States.

Graph 1. Share of environmental paymentsin the URAA green box, 1995-98

OECD

United States

Switzerland

Slovak Rep.

Norway

New Zeland

Korea

Japan

Iceland

Hungary

EU

Czech Rep.

Canada
Australia 7

TITTTI]

0 5 10 15 20 25 30 35 40

%



Graph 2. Evolution of environmental paymentsin the green box (mill. US$)
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. What arethe main types of agri-environmental paymentsused in OECD countries?

OECD countries address environmental concerns and promote the provison of environmentd
amenities with a plethora of measures, encompassng economic instruments, direct regulation,
technicd assstance and conservation, research and extenson Payments, induding impliat
transfers such as tax and interest concessons, to famers, on a voluntary bads, are offered by
many OECD countriess. However, many payments ae provided in the context of
production-linked support, which results in environmental effects. Regulatory requirements to
address the negative effects of agriculturd activities on the environment, ranging from outright
prohibitions, to input standards and resource-use requirements are imposed by al OECD countries
(OECD, 2003). Moreover, cross-compliance measures, tying minimum environmental standards
to agriculturd support ae dso wel esablished in the United States, Switzerland and a number of
EU Member states.

The diveraty of programmes across OECD countries and regions is vast. In practice,
agri-environmental  payments tend to be linked to onfam practices associated with certain
environmental outcomes, land the amount paid tends to be based on area covered or other factors
of production. Payments directly based to environmentd outputs - such as ‘improved landscape
or ‘more diversty’ - are rare. In particular, many European countries and the United States greetly
increased the use of these measures since 1990s. Some notable trends include the growing use of
payments to support the adoption of less-intensve farming practices, land retirement payments to
promote environmentd objectives, and trangtional payments to assst famers in implementing
dructurd changes intended to benefit the environment. By contrast, some countries, including
Audrdia, make avalable payments administered through community-based schemes invalving
locd governments and other community groups. These gpproaches tend to take advantage of
farmers own interest in environmental consarvation and make use of locd expertise in solving
environmenta problems.

The European Union co-finances with EU member states a wide range of payment programmes
based on farming practices under a policy first established in 1992 under Agri-environment
Regulation 2078/1992, and later more broadly encompassed under the Rural Development
Regulation 1257/1999. These programmes are often edtablished at different adminidtrative levels
(netional, sub-national, and regiond). Switzerland's Federal Agricultural Law (AP 2002), which
provides the basc legidative framework governing agriculturad policy for the period 2000-03,
offers a range of payments based on different sandards of agricultural practices. tier one is for
specific biotypes, such as extensve grasdands high stem fruit trees, and hedges, tier two supports
integrated production with reduced inputs; while tier three is support for organic farming.

Prominent among measures based on farming practices are payments to support farmers adopting
low-intengty farming sysems, including organic production sysems and other less input-
intengve forms of production. Two types of payments can be diginguished to promote for organic
faming: trangtiond per hectare payment talored to any income loss as a result of converting to
organic production, and continuing payments based on area and headage to Simulate organic



faming after this trangtion period. Such payments are paticularly important in the European
Union, Norway and Switzerland.

In the United States the Environmental Quality Incentives Program (EQIP) was established by the
1996 Farm Act to provide financid and technica assistance to farmers to promote the adoption of
environmentaly sengtive practices in environmentaly sendtive aress. EQIP provides assistance
to farmers of up to 75% of the invesment cost of ingdling or implement sructurd changes to
promote environmental objectives, with a particular emphass on addressng environmentdl
problems associsted with the livestock sector. Over US$200 million is spent under EQIP
annudly, with contracts running for 5 to 10 years. In addition, the Conservation Security
Programme (CSP), introduced by the 2002 FSRI Act, is to provide severd tiers of payments to
farmers based on different levels of conservation practices, and is expected to go consderably
beyond established programmes such as EQIP - it is esimated that around US$2 billion will be
goent on this programme over the next ten years. The EQIP, by facilitating the adoption of more
environmentally benign techniques can affect rdlative costs and production levels.®

Land retirement programmes to promote environmental objectives are mainly pursued in the
European Union, Jgpan and the United States. These measures are intended to improve the
environmenta  performance of agriculture. They can subdantidly vary in the way they influence
land use and farming practices (i.e. the length of the set-aside period, the type of land to be taken
out of production, the rules governing the treetment of idled land, and the posshilities for
dternative land use). The payment rates of severd of these land diverson schemes are intended to
compensate farmers for the cost increases and/or revenue losses associated with abandoning
conventional production on pat of ther land. In practice, however, there is often little or no
differentiation in payment rates by type of fam, agri-environmental measure, or region. Totd
budgetary expenditures on land diverson schemes currently account for only a vey smdl
percentage of agricultura support to famers as measured by the OECD Producer Support
Edimate (PSE), but in some countries they are among the fastest growing types of direct
payments to farmers.

In the European Union, two long-term land diversion schemes were introduced as part of the
“accompanying measures’ of the CAP reforms’ These two schemes are specificaly aimed at
achieving environmental objectives, but aso help to reduce sructura commodity surpluses. The
fird scheme is amed a protecting land taken out of production and the second is amed at

° Payments in relation to organic farming are included in the OECD PSEs for several countries, either under

the heading Payments based on unlimited area or headage, or under Payments based on constraints on a
set of inputs.

In the OECD methodology of measuring support, the share of expenditure for technical assistance is
included under the PSE category Payments based on use of on-farm services, while the share for cost-share
paymentsisincluded under the category Payments based on constraints on a set of inputs.

These are in addition to the compulsory set-aside which was introduced by the 1992 CAP reform as a
condition for producers receiving area-based compensatory payments for cereals, oilseeds, protein plants
and linseed. Further, the proposals for reform of the CAP presented by the European Commission to the
Council and the European Parliament in July 2002, in the context of the Mid-Term Review of
Agenda 2000, entail, inter alia, introduction of compulsory long-term set-aside (10 years) on arable land,
as part of the cross-compliance requirements to receive direct payments, equivalent to the amount of
land-set-aside under current arrangements.
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supporting the development of farm forestry (Reg. 2078/92 and 1257/1999). Under the former
regulation, ceredl famers can recdve payments for diveting land from production for
environmental purposes for a period of at least 20 years. Payments are made on a per hectare bass
of the of land set-aside to cered producers, based on their historical base acreage. The arable land
set-asde may ether be used for nonfood purposes, left fdlow, with the posshility of rotation,
afforested or used for nonagriculturd purposes (e.g. converson of arable land to grasdand, the
introduction of grassand buffer strips around watercourses, etc)).2

Japan has implemented programmes to divert land from rice production since 1971. The totd area
diverted has varied condderably over time, ranging from around a quarter of a million hectares in
1975 to dmost a million hectares in the late 1990s. Having primarily been conceived as supply
control measures, the programmes have increasingly been regarded as supporting environmentd
objectives as wdl — bascdly, precluding any potentidly negetive environmentd effects of
withdrawing paddy fidds from production. Gradudly environmenta provisons have been
incorporated Into successve programmes aming a avoiding degradation by paying farmers to
manage diverted paddy fidds in environmentdly sound ways through appropriate cropping
dternatives and/or maintenance of idle paddy fidds. Rice diverson measures have been classfied
a an enironmental measure within the URAA, and are thus not subject to support reduction
commitments. According to the notification of domestic support to WTO, payments for
converson from rice production increased from JPY81 (US$0.8) billion in 1995 to JPY133
(US$1.2) billion in 1999.°

Land diverson programmes have dominated agricultural conservation expenditures in the United
Saes snce the mid-1980s. The mgor land retirement programme is the Conservation Reserve
Program (CRP). The US CRP was established with the Food Security Act of 1985 as a voluntary
long-term cropland retirement programme. Farmers who participate in the CRP commit
themsaves to retire highly erodible or environmentally sengtive cropland from production for 10
to 15 years and to keep it under a permanent cover, such as grass or trees. In exchange, they
receive annud rentad payments and hdf the cost of edablishing the vegetative land cover. The
primary stated god of the CRP is to reduce soil eroson on highly erodible cropland, adthough
other environmentd and non-environmenta objectives are dso pursued. The 1996 FAIR ACT
limits enrolment to 364 million acres & any time, while the 2002 Farm Act incressed the
enrolment limit to 39.2 million acres. In 2000, 8.8% of cropland in the US was idled under the
CRP (Vasavada, Warmerdam and Nimon). Although the CRP ams to retire environmentdly
margind cropland, it may dso generate dgnificant output effects if land that is environmentdly
margind is not margind from the economic viewpoint. Since 1996, CRP rentd payments have
averaged more than US$1.5 billion a year, or around 96% of the total spent on land retirement by
the USDA..*°

Payments for these types of set-aside programmes are currently included in the OECD PSE under
Payments based on fixed input constraints.

In the OECD PSE classification, rice diversion payments are classified as Payments based on fixed input
constraints.

10 In the OECD PSE classification, CRP payments, both the annual rental payments and associated cost-share

assistance payments, are classified as Payments based on fixed input constraints, whereas within the
URAA they are claimed in the green box.
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In addition to these programmes, the European Union, Norway and Switzerland support the
continuation of farming in aeas that ae conddered to be economicaly marginad because of
difficult growing conditions or in danger of becoming depopulated. Although such programmes
have often been established with rurd development objectives in mind, they are nowadays seen as
adso contributing to presarving landscape vaues and preventing the abandonment of extensve
faming sysems. In the EU, following the Agenda2000 CAP reform, payments are provided for
environmentaly sendtive aress. Norway grants annud payments to famers who graze dairy
cettle in mountainous regions; under another programme it pays famers who fam on steep
slopesll Moreover, acreage payments for grass fodder production in mountainous areas are
granted, based on the distance between the famstead and the fidds, Intending to compensate for
the higher labour and transportation costs in cases where the fidds are removed from the
permanent fam residence’® Norway has aso provided area-based payments with environmenta
objectives. The Acreage and Cultural Landscape Scheme for example, provides a payment to
farmers who fulfil minimum requirements for production of coarse fodder, grains potatoes, or
fruits and vegetables, and proscribes a range of activities that would disturb landscepe fesatures
such as sreams, hummocks and traditiona traffic arteries. The payments are divided into two
parts. an “acreage’ part (differentiated into four fiedd-gze classes and four regionad zones) and a
smaler, “culturd landscape’ part (differentiated into two regiond zones); an extra area-based
payment is gjiven per hectare of root crops.™

V. Towhat extent areagri-environmental payments production and trade neutral?

This section endeavours to provide an empiricd multi-country andyss of the impact of
agri-environmentd  payments on domedtic production and foreign trade. Two empiricd
approaches are used: an aggregate production function modd and a gravity modd for andysng
bilaterd agriculturd trade flows.

Production model

The gpproach chosen is based on the meta-production function defined as an envelope of the most
efficent points of production for any given industry among countries in the world (Hayami and
Ruttan, 1970). Since its introduction by Hayami and Ruttan, many dudies have utilised this
concept Kawagoe, Hayami and Ruttan, 1985; Mundlak and Hellinghausen, 1982; Binswvanger, et
a., 1987, Lau and Yotopoulos, 1989; Diakosavvas, 1990; Frisvold and Lomax, 1991; Boskin and
Lawrence, 1992). This gpproach represents the input-output relationship of a given sector (i.e.
agriculture) for dl countries and is based on the smple assumption that al countries have access
to the same technology but that each may operae on a different portion of the function due to
gpecific country Stuations. The andysis is based on pooling of cross-section and time-series data
for the period 1995-2000 for dl OECD countries. The use of inter-country data has the advantage
of both capturing a wide variaion in observed production and increasng the tota number of
observations.

H Both payments are included in the OECD PSE under the category Payments based on use of fixed inputs.

12 These payments are included in the OECD PSE under the category Payments based on use of variable

inputs.

13 All these area payments are included in the OECD PSE under Payments based on area and headage

category.



The independent variables incdude four conventiond inputs (labour, land, fertiliser and
machinery) and one policy <hifter, representing environmentd payments. The agriculturd
employment varidble (LABOUR) was measured by the economicdly active population in
agriculture in thousand units and the agriculturd land variable (LAND) by hectares of
agriculturd land in thousand units™®  Fertiliser (FERT) is the sum of nitrogen (N), phosphorus
(P,Os) and potash (K,0) of dl fertilisers used, measured in metric tons of plant nutrients.
Machinery is measured by the total number of tractors measured in thousand units. These two
inputs are conddered proxies for the whole range of modern mechanicd and biologica
technology inputs® Variables capturing the education levd of agricultural labour force were not
included because data for the educationd attanment of farmers across OECD countries are very
sketchy and not comparable across countries. Such data are available across countries for the
entire  population and they involve large observationa errors when interpreted as measures of the
genera education level of the agricultural |abour forcel®

The environmenta varigble (ENV) was measured by the environmenta payments notified by
countries in ther WTO green box. Unfortunately, some domestic support notifications to WTO
are overdue and there are OECD countries which have yet to notify WTO for 1999 and 2000. In
these cases, data from the OECD PSE database were used to fill the gaps. Further, as the EU
green box reports environmentd @yments for the EU as a whole, the shares of each EU member
in agri-environmenta payments published by the European Commission were used to partition the
EU environmental payments reported in the green box.

The inter-country production function employed is of the Cobb-Douglastype, i.e

In( output),, = irt ercept +aln(land),, + bIn( fert) , +gln(tract),, +dIn(labour),, +eln( ENV),, +u,
The sochadtic disturbance term  Efu, ] =Opis assumed to have mean zero and congtant

vaiance E[u’] =s? anda+b+g+d+e£1l

The Cobb-Douglas form was used as a framework for gauging the datistica sgnificance of the
environmental payments rather than as a means to obtain precise estimates of input dadticities. In
contrast to other production functions which ae more flexible, such as the transcendentd
function, the Cobb-Douglas approach requires less parameters to be estimated and interpretation
of the resultsis sraightforward.

The Cobb-Douglas production function was estimated both in its smple form (as above) as well
as in its “intersve’ form. That is to say, the conventiona inputs were expressed in terms of
labour. The advantage of the “intensive’ form of Cobb-Douglas is that it reduces the problems of
multicollinearity and heteroscedadticity. The gpecification based on the “intensiveé’ form is

14 Also trialswith arable land were attempted. The results were not very different.

5 In addition to these proxies for conventional inputs, a number of other variables were tried in the test runs,

but failed to yield statistically significant coefficients. The ratio of irrigated land to total land area and the
ratio of cropland to pastureland were experimented to adjust for differences in the quality of land input. A
possible factor in our lack of success in capturing the effects of irrigation may be the high complementarity
between irrigation and intensity of fertiliser use.

16 The data on production and conventional inputs are from FAO, FAOSTAT.
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reported here since its statistical fit was found to be dightly better.!”*® Further, the assumption of
constant intercept and dopes was tested with Ftest comprising restricted and unrestricted residudl
sum of squares. It was found that the fixed cross-section effects and fixed time-series effects for
the congant term were datidicdly ggnificat a 1% dgnificance levd. Thus the find modd
estimated is based on intercept that varies over time and over countries and constant slopes:”

K
Iy, =B +m+l1, +é b Xy +u, Wwithintercept by, = b, + m+1,
k=2
i =1,%0000¢N refers to cross-section unit (countries); t = 1,x00xT refersto agiven time period. The

K
b,,, ae unknown parameters or response coefficients, § b, £1

k=2
y, = the vaue of the dependent variable (OUTPUT/LABOUR) for country ia timet and X, is
the vdue of the kth non-stochastic explanatory varigble for country ia timet. In our
specification k= LAND/LABOUR, FERT/LABOUR, TRACT/LABOUR and ENV.

Trade flow mode

For the purpose of this paper the trade flow equation or gravity mode is adopted, as developed by
Tinbergen (1962) and Linnemann (1966), augmented by agri-environmenta payment varigbles
both in the exporter and the importer countries. Such a modd is considered appropriate for our
purposes because it takes into account bilateral trade flows and therefore is a useful approach to
examine how agri-environmental policies between countries influence foreign agriculturd trade
flows. Such an approach has been used by Van Beers and Van den Bergh (1997) (VBVB) and
more recently by Harriss, Konya and Méyas (2002) (HKM) to edimate the impact of
environmental  regulations on trade flows in OECD countries. VBVB andysed the impact of
environmentd regulations on bilatera trade flows for a cross-section of 21 OECD countries in
1992. VBVB found a datidicdly dgnificant rdationship between dringent environmenta
regulation and trade flows. HKM extended the model used by VBVB by incorporaing importing
country, exporting country and time-specific effects This more generd mode  pecification,
which incorporates the VBVB modd as a specia case, was edtimated for a pand of 24
OECD countries over a sample period of 1990-96. HKM deected ggnificant dHatidtica
relationship between environmenta regulation and bilaterd trade flows in modd specifications
which do not dlow country specific effects However, when such effects were incorporated into
the models no sgnificant reaionship was found.

The specific mode employed in this paper extends the traditiond gravity modes used by VBVB
(1997) in o far as it dlows for both importing and exporting countries, as was done by HKM
(2002). It is nonetheess based on a cross-sectional data set (1997) and thus, any unobserved
heterogeneity over time, common to dl countries, namdy the busness cycle effects on bilaterd

1 The main difference between the two models is that in the simple form the intercept is statistically

insignificant.
18 As is well known the “intensive” form of Cobb-Douglas production function requires constant returns to
scale. This assumption was tested by a standard Ftest and accepted at the 1% level of statistical

significance.
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trade flows, are blurred. However, incluson of the time effects is likey to cause problems of
multicollinearity as some the independent variables vary across countries, but not over time. *°

The traditiond trade flow equation modd has the following form:
y; = bY Y NP N s L (ENV)” (ENV) ® (EU);? (NAFTA) (ADJ), "
with
y,, =Total agricultural exports of country i to country  j in million of US$™;
Y. = Gross Domestic Product of country i in 1000s of USS;
Y; = Gross Domestic Product of country j in 1000s of USS;
N, = Population of country i in 1000s;
N, = Population of country j in 1000s
L, = Agricultura arableland of country i in 1000 hectares,
L, =Agricultura arableland of country j in 1000 hectares;
EU, = A dummy variable, equa to 1 if countries i and countries j are both members of the

European Union and zero otherwise,
NAFTA, = A dummy varisble, equal to 1 if countries i and countries j are both members of

NAFTA and zero otherwise;
ADJ. = A dummy varidble, equal to 1 if countries i and countries j are adjacent (i.e. share a

common border) and zero otherwise,
ENV, = Environmenta payments of country i in million USS;
Environmenta payments of country j in millionUSS;
u,; = white noise disturbanceterm; and i =1,..,N, j =1,...,i - Li +1..N

rn

=z

<
I

In matrix form the specification of the model used in this paper can be expressed as.
y, =Dya+D,g+Zb+u,

where:

y, isthe vector of observations of the dependent varible,

y:[yll’ y12""'7y1j’y21"'7yN1’ """ yNj];

Zis the marix of obsavations of the explanaiory varidbles, including the congant term,
organisedinasmila way to y;a =[a,,a,,...,a,]¢ 9=[9,9,,.-..9,1¢ b=[b,,b,,...,b ]¢

are parameter or disturbance vectors, The a permits average propendties to export to differ
across countries, while the vector g permits average propendties to import to differ across

19 Harris, Kénya and Métyéas (2002) for example dropped the LAND variable as it was perfectly collinear
with the & parameters.
2 Bilateral agricultural export data are from GTAP data, Dimaranan, Betina V. and Robert A. McDougall

(2002). Global Trade, Assistance, and Production: The GTAP 5 Data Base, Center for Global Trade
Analysis, Purdue University. Popul ation datafrom FAO and GDP data from OECD.

15



countries®® kis the number of explanatory varigbles and e, is the vector of disturbances. D,
and D,ae dummy variable matrices defined as D, =1 Al where | is a vector of ones. The

structure of the D; =(N ?xN) matrix is somewhat more complex such that:

& W o
D, =¢ i +where
gr(mi
g
19 =(0 1) and [® =10 A|
o =2 g and [ =1@ &
& 0 1up “
|(N):6éN-1 0 9
g

Thea, and g, specific effects can be treated either as random varigbles (an error component

approach) a fixed parameters (a fixed effects gpproach). The issue whether to treat them fixed or
random, is essentiadly one of the expected correations between these specific effects and the
included explanatory varigbles, and dso on the objective of the modd. Since in our case such

correlation is quite likely a fixed effects approach is chosen. To avoid sngulaity five D,
dummies were dropped (D, D,¢ D,; D,s D,,)-

Estimation results

The results of the meta-production function are summarised in Table 1. Conddering the aggregate
nature of the andyss, the leve of datidicd dgnificance of the regresson coefficients gppears
vay satisfactory. The environmenta varigble, like the other variables are dgnificant a the 1%
levd. As expected, the dadicity for the environmenta vaidble is smdler than that for the
conventional inputs. These results support the hypothesis that agri-environmenta payments are
datigicaly important determinants of agricultura productionin OECD countries.

Table 2 contains the findings for the bilateral trade flows modd. In the table, Modd A is the sets
of results from without specific effects while Modd B provides the results based on the
specification which alows for exporting and importing specific effects. In modd A, al dope
coefficients but two ae ddidicdly dgnificant in the expected direction. In particular, both
exporting and importing GDPs, POPs, EU membership, environmentd payments seem to be
postively related to totd agricultural bilatera export flows. On the other hand, adjacency exerts
an unexpected negdive effect, while the land Sze in exporting country seems not to be an
influentid factor. The environmentd varigble in the exporting country and importing country

2 Factors that might determine the propensity to export and import might include historical factors,

composition of domestically produced output, or superior/inferior quality of domestically produced output
(HKM, 2002).
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Table 1. Estimates of the M eta-production function in OECD countries, 1995-2000

Edimate t-vaue
[ ntercept -9.245 1386 ***
IN(LANDLAB) 0.596 4,65 ***
IN(FERTLAB) 0.194 379 ***
IN(TRACLAB) 0.153 3.03 ***
IN(ENV) 0.043 441 ***
R? 0.99 ***
Testforii =& =0
F-test 3990 ***
*** = Indicates Sgnificance at
1%.
LANDLAB = ratio of agricultural land to agricultura
labour;
FERTLAB = ratio of fertiliser useto agriculturd
labour;

TRACTLAB = ratio of tractorsto agricultura labour;
ENV = Environmenta payments.

have dgnificant podtive effects on tota agriculturd export flows. Although, for the importing
county, one would a priori expect a negaive relationship, a podtive effect is dso plausble. In
many cases agri-ewvironmentd policies are implemented in connection with particular condraints
on faming practices that mitigate, offset, or reverse the production incentives provided through
the agri-environmenta policy. In fact compliance with redrictions on farming practices might
often result in reductions of agriculturd output. Moreover, when agri-environmentd payments
am a correcting market falures (i.e. the provison of countrysde services) they may ether tend
to reduce or to increese agriculturad output and thus trade, depending on the technicd
relationships between the two categories of output (Hodge, 2000).
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Table 2: OL S Estimation Resultsfor Agricultural Bilateral Exports

Vaiable Model A Model B
Constant -14.437 2141
(9.27 *x* (0149
INLANDiIt 0.032 3391
(0.30) (4.87) ***
INLANDjt -0.27 0.228
(253)  ** (0.96)
InGDPit 0.186 -2.187
4.12) *** (143
InGDRjt 0.096 0.063
(2120 ** (0.63)
INPOPIt 0.428 -0.596
(315) *** (0.53)
INPORjt 1.009 -0.275
(743) *** (0.92)
NAFTAIjt -1.067 1053
(1.20) (261) ***
EUijt 1554 0.603
(5.93) *x* (3.66) ***
ADJij -3.143 1.865
(9.38) *** (1122) ***
ENVit 0.001 0.027
(247) ** (271) ***
ENVijt 0.001 -0.0006
(308 *** (0.61)
1, 2, 10,
11, 12,
Di 13, 14,
17, 18,
23,24
Dj All
DF 840 840
Adj.R? 0.279 0.88
Model B vs Model
F'teSt (43,776) A 181 ***

*** and ** indicate significance at the 1% or 5% level, respectively

Di and Dj denote the sets of significance at the 5% level exporter country

and importer country dummy variables. The countries are number as:
Australia= 1; New Zealand = 2; Japan = 3; Korea= 4; Canada=5; USA = 6;
Mexico = 7; Austria = 8; Belgium/Luxembourg = 9; Denmark = 10;

Finland = 11; France = 12; Germany = 13; UK = 14; Greece = 15; Ireland = 16;
Italy = 17; Netherlands = 18; Portugal = 19; Spain = 20; Sweden = 21;
Switzerland = 22; Iceland = 23; Norway = 24; Hungary = 25;

Slovak Rep. = 26; Poland = 27; Czech Rep. = 28; Turkey = 29.
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According to the generd F-ted, it is clear that both the exporting dummy variables and the
importing dummy varidbles ae jointly ggnificant, suggesting that Modd A is  incorrectly
specified. These results support the arguments and the results presented by HKM (2002).%% In
Mode A, the intercept and some other explanatory variables, most notably, POP, GDP or even
ENV, absorb the influence of the missing effects, making them gppear Sgnificant.

Conddering the two modd gpecifications, Sx notable important differences in the results are
goparent. Firdly, judging the quality of both modes by the adjusted coefficient of determination,
Model B’'s explanatory power is reasonably satisfactory. Secondly, as both the exporting and
importing country effects are taken into congderation, the intercept, the exporting and importing
populations and GDPs, and the importing country land varidble lose their ggnificance. This is not
aurprisng given the cross-section nature of the andyss. Thirdly, the NAFTA dummy becomes
gonificant and with the expected sgn. Fourthly, adjacency remains highly sgnificant but now its
ggn is changed in the expected direction. Ffthly, the datisicd dgnificance of the importing
country dummy variables are dronger than that for the exporting country dummy variables. This
implies that, as regards individuad effects totd bilatera agriculturd exports are influenced
primarily by importing country effects Sxthly, the environmentd vaiadle in the exporting
country turns out to have a drong podtive effect on total agriculturd exports, while the
environmenta variable in the importing country becomes negative but indgnificant.  Taken
together, the results from both the production function estimates and the bilateral trade flows
modd tend to suggest that agri-environmentd payments in the green box for OECD countries
exet adaidicdly influentid effect on production and trade.

V. Are “green box” criteria sufficient to ensure production and trade neutrality of
agri-environmental programmes?

There are saverd unresolved questions related to the URAA criteria for green box exemption in
generd, and environmenta payments in paticula. The fundamenta criterion for green box
exemptions is that they have “no, or & mog, minimd” effects on trade and dso “shdl not have
the effect of providing price support to producers” However, neither the term “trade digtortion”
nor what condtitutes price support is precisdy defined. Mogt of the environmenta payments in the
green box are linked to area planted, livestock numbers, or input use, and categorised in the PSE
classfication as such (Table 3). Whether such policies do or do not represent commodity-specific
support with similar production incentives as price support needs to be further clarified.

The question of whether agri-environmenta payments reported in the green box have no
sgnificant production and trade effects warrants closer scrutiny. The totd amount of the payment
as well as the detailed design of a programme are critical factors for determining the impact of
agri-environmenta policies on production and trade. The production and trade response depend
largdy on the extent to which agriculturd and environmentd outputs ae joint products
(OECD, 2001c; Latacz-Lohman, 2000). Joint production of agricultura and environmentd
outputs means that even an optimaly desgned and targeted agri-environmenta policy amed at
interndising domestic externdities may affect trade flows and may impose burdens on a country’s

2 It should be noted that our results are not strictly speaking comparable with those reported by either HKM
(2002) or VBVB (1997) as the objective of these studiesis to test the effects of environmental regulations,
whilein our caseit isto test the effects of agri-environmental payments on bilateral trade flows.
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trading partners. Moreover, like many other policies, agri-environmentd payments can indirectly
influence production and trade through weslth, liquidity, or income risk effects® Thus the issue is
to wha extent and under which conditions environmentd payments should be alowed in the
green box and how they can be evduated with a view to limiting negative effects on both trade
and the environment.

Work at the OECD has identified some of the characteristics that support measures should have in
order to keep their production and trade distorted effects to a minimum (1994, 1998, 2001). This
work suggests that, in order to avoid cregting production incentives, direct payments should either
be fixed, or if variable, should be related to a production parameter which is outsde the farmer's
control. Idedly, this means tha payments should not be determined by current or future leves of
production or levels of input use. In generd, the more carefully a given measure is targeted to an
environmental outcome, the greater is the posshility that it will achieve its objective a least
overdl cost. Effective policies will need clear objectives, should be implemented in targeted ways
and should specify the associsted cods, benefits and bendficiaries. If there are multiple policy
objectives at stake, an equa number of policy instruments may be needed to ded efficiently with

Table 3: Classfication of agri-environmental payments by OECD

1995 1998 2000
Mill.  Share Mill.  Share Mill.  Share
Uss ) Uss ) Uss )
Area/headage 363 8 502 7 465 8
Input use 1172 27 1743 26 1755 29
[nput
consiraint 2707 62 4314 63 3665 60
Historical 41 1 89 1 87 1
Generd
Sarvices 74 2 186 3 168 3
Total 4357 100 6835 100 6140 100
Tota Support
Edimate 368587 334440 310820
(TSE)
Shae In TSE
%) 1.2 2.0 2.0

TSE = Monetary Transfers to the sector as a whole arising from agricultural
support palicies. Turkey is excluded from the TSE estimates.

Sour ce: Author's calculations based on OECD TSE data and country
notifications on domestic support to WTO.

z For adetailed discussion of the trade impacts of agro-environmental programmes, see OECD (2000b).
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the issues. Trade policy measures ae rardly efficient tools to address agri-environmentd
concerns, not least because they influence not only the incentive structure of producers, but aso
that of consumers. Any agri-environmental payments or charges should be tailored to famers
compliance costs and dlow for flexibility with respect to the diveraty of agriculturd Stuations.
Moreover, farmers compliance should be closely monitored and the effects on farming practices
and the environment should be continuoudy assessed againgt the stated goals.

As pointed out in the preceding section, there is very wide vaiation in the extent to which
agri-environmental  payments in the green box reflect the characteristics and recommendations
summarised above. Some measures remain closdy linked to production or factors of production
while in others a dgnificant degree of production neutrdity appears to have been achieved.
Indeed, some of the agri-environmental messures incduded in the green box, dthough in
conformity with the specific-policy criteria set for these programmes, may provide a sgnificant
incentive to produce. The trade impact of any particular agri-environmenta measure depends
largely on the extent to which agriculturd and environmental output are joint products, i.e. on the
degree of jointness of production. If there is only a wesk link between agriculturd output and the
level of environmentd improvement sought then the trade effect will be smdler than otherwise
would be the case. Agri-environmentd payments for the planting and maintenance of hedgerows
and other landscepe features or the rebuilding of stonewalls as means of enhancing the aesthetic
vdue of the culturd landscape ae examples of a wesk link between agiculturd and
environmentd outputs. In contrast, land set-asde programmes or support to organic farm
production involve a more direct link between environmental objectives and agriculturd output.
Land set-aside programmes appear to have the largest effects on production and trade as they
remove land from production, thereby directly affecting output. Organic converson payments are
aso trade-digorting because they have direct impacts on the quantities supplied in a particular
market, i.e. the organic market, which is paticularly sendtive to supply shocks. A sdient fegture
of Table3 and Annex Tablel is that severd agri-environmentad policies in the green box ae
classfied in the OECD PSE cdculaions which are economicdly distorting. In OECD countries,
on average, only 3% of totd agri-environmenta payments reported in the green box are provided
to the sector collectively (i.e. not to individua producers).

There ae ds0 severd contentious implementation issues that have aisen in the green box
exemptions for environmenta programmes. The fird relates to the term "environmentd” which is
not defined in the URAA. For ingtance, an environmental payment that helps prevent soil erosion
by retiring fragile land from production could be consdered as a valid exception. However, it is
uncler whether the environmenta exceptions in the green box ae aso meantt to include
payments which am at preserving the amenity vaue of a“traditiond” agricultura landscape.

In the case of agri-environmental programmes, the existence of condraints on production methods
and payment-limits based on compliance cods are the two policy specific conditions required.
Eligibility for payments depends on “the fulfilment of specific conditions..., including conditions
related to production methods or inputs’ (paragraph12 of Annex 2). Different agri-environmentd
policy measures leading to smilar environmenta outcomes, have differing impacts on production
and trade. The attanment of a specfic environmenta objective can be efficently achieved
through a wide range of policy insruments providing ether incentives or disncentives, but the
effects on production, trade and financid transfers depend on how the insruments are designed
and implemented. In generd, the production and trade effects of voluntary agri-environmentd
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payment-cum-farming-restriction programmes can be more pronounced than those of mandatory
ones, because of indirect liquidity and income effects.

The WTO condition which postulates that compensation payments should be limited to
compliance costs or income losses, literaly, would mean that only mandatory agri-environmentd
programmes could be in the “green box”. If a programme, for example to maintain low-intengty
faming in dissdvantaged aress, were indeed voluntary while the financid incentive for farmers
were equal or below ther compliance costs, no farmer would enrol in the programme. But as
there are a number of voluntary environmental programmes in the “green box”, this condition
seems to have been handled somewhat flexibly in practice®*

In the “green box” dighility citeaia is impliatly assumed that dl trade effects of
agri-environmenta  programmes  are trade-digtorting. But environmental policies are often used to
correct for pre-exiging market falures In these cases, environmentd policies will ater rdative
prices, production patterns and internationd trade flows. However, as they have the Eotentid to
incresse globd wdfare, they are characterised as trade-correcting (OECD, 2000b).> An open
question is whether incluson of such policiesin the green box will be permitted.

The evduation of trade-offs and “synergies’ between trade and environmental considerations is
difficult. The “least trade-affecting” criterion, that is, having the same environmenta outcome but
with a smdler trade effect, is based on a minimisation of trade impacts. But this principle does
not mean that trade objectives would be given preference over environmenta consderations, as
the minimisstion of trade effects would be subject to fulfilling the environmenta outcome
requirements. A firg condderation for evaluating whether an agri-environmentd policy might be
trade-digtorting is to test for potentid jointness of commodity and environmenta outputs, and on
internationd  spill-overs from domestic policy measures. The jointness of many commodity and
environmentd outputs from agriculturd activities is centrd to the issue of trade effects and
distortions associated with agri-environmenta policies.

Production effects from agri-environmental policies, incdluding those that involve compensation of
famers for compliance cods or remuneration for the provison of agri-environmenta services,
can be mitigated, if these policies are implemented in connection with binding condraints on
production practices and compensation payments are sufficiently differentiated according to
prevaling production conditions. In order to talor the magnitude of potentid compensation
payments to famers individud cods of supplying agri-environmentd outputs, some andyds
have recommended that governments organise regiond auctions, in which farmers would bid for
paticipation in agri-environmentad progranmes and thereby implicitly reved information about

24 In some cases, farmers might participate in voluntary agri-environmental programmes, even if they are not
fully compensated for their compliance costs. This could, in particular, occur if farmers are also
beneficiaries of local externalities or public goods, such as avalued landscape.

% The sign of the overall welfare effects depends on the type and magnitude of the externality, and the

implied elasticities of demand and supply. Using a partia-equilibrium trade analysis, Latacz-L.ohmann
(2000) attests that only when internalising a negative externality in an exporting country
agri-environmental intervention yields an unambiguously gain in global welfare, despite the fact the
importing countries will lose due to increased world prices.
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ther compliance costs (Latacz-Lohmann and van der Hamsvoort, 1998 and 1997). High
adminigrative and transaction cogts might, however, thwart the implementation of such schemes.

A number of criteria have been proposed in the literature for designing agri-environmenta
programmes (OECD, 2001b; Latacz-Lohman, 2001, 2000; Ervin, 1997, 1999; Runge, 1999). They
can be summarised asfollows:

1. Assessing evidence of genuine concern
Notifying countries should provide concrete evidence that the environmenta problem
concerned is in fact an issue of genuine concern. Indicators such as rates of soil eroson
or pesticide and nitrate concentrations in ground water may be useful yardsticks.

2. Assessing the “ technology” of policies

In addition to the two policy criteria relaing to agri-environmentd policies in the URAA

green box, the following criteria may be added:
Agri-environmenta  programmes must be transparent, have clearly defined and, as far as
possible, quantifiable objectives;
The type of policy insrument used (eg. tax, subsdy, charge) should take account of
exiging property rights dlocations and conform with internationaly agreed principles such
as the Polluter Pays Principle or the Beneficiary Pays Principle;
Environmental  progranmes  should account for the gpatid dimensgon  of
agri-environmental problems;
Agri-environmental contracts should be offered on a competitive basis,
Natifying countries should demondrate that they have in place an appropriate
adminigrative framework for implementing, monitoring and evauaing programmes,

3. Probing for less trade-distorting alter natives
There should be no dtenaive policy which is equdly effective and yet less
trade-digorting. This amounts to ensuring that only “technicdly efficient” policies ae
goproved, that is policies which represent a movement dong the production possbility
frontier rather than a step from the frontier to the inside of the production possibility st.

4. Assessing the distribution of benefits and costs

The proposed policy should result in a potentid Pareto improvement. As it is intringcaly
difficult to goply the Paeto potentid criterion in a quantitaive manner, a more
quaitative assessment of the dze and didribution of the codts and benefits of
agri-environmental measures may reduce the potertid for conflict. If, for example, an
environmenta measure redricts trade, but imposes a greater burden on foreign
competitors than domegtic producers, and dternatives exist which would dlow the
burden to be more equdly shared, one may argue in favour of adopting the dternative.
Likewise, when environmenta policies offer widespread benefits and their cods are
borne by few affected parties, domestic policy measures are less likely to become the
subject of criticism in the WTO as it is eader to target the affected parties for direct
compensation.
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Adherence to these guiddines of policy desgn will ensure that agri-environmentad policies do not
unduly digtort internationa trade and could aso reduce the likelihood of dispute in the WTO.
However, how these guidelines can be operationdised and implemerted in the WTO context is
less obvious. In many ingdances decisons would most likely have to be made on a case-by-case
bass, and it might be difficult in practice to find a generic and practical framework.

VI. Conclusions

In response to increesng public awareness and concerns as of the environmental impacts of
faming, agri-environmenta messures ae assuming a more prominent role in agricultura policy
desgn in most OECD countries. Environmenta programmes may ether tend to reduce or to
increase agricultura production, depending on the nature of the programmes and the technicd
rdaionships between agricultura and environmental outputs. The empiricad evidence presented
in this paper suggedts thet, athough environmenta payments are not the dominant category in the
WTO green box in any OECD country, they have a datidicaly sSgnificant postive effect on
domestic production and internationd agricultural trade. There are a number of open questions
regarding the trade-offs and synergies between environmenta protection and trade effects and the
legitimacy of domedtic policies currently classfied in the “green box”. A key conclusion is that
green box criteria with respect to environmentad measures are insufficient to ensure the production
and trade neutrdity of these programmes. The compdibility of some environmental programmes
with WTO provisons could be questioned.

Sevead refinements of the exiding digibility criteria for environmental policies might have to be
addressed in the current Doha Found of multilateral tade negotiations. For example, the notion of
“non- or minimaly trade-digtorting policies’ could be operaiondised by required thet notifying
countries have to prove that the proposed policy is the least trade-distorting one among the
dternatives that dlow them to achieve a certain environmental outcome; the extent to which
support linked to production congtitutes price support; how voluntary environmenta programmes
can be integrated in the green box and how trade-correcting policies can be dlowed for.
Moreover, the didinction between “trade-correcting” and “trade-digorting” environmenta
policies warrants more careful scrutiny. Correcting for domestic externdities does not aways
reult in net gains in globa wefare and the gainglosses are unequaly distributed among trading
patners. Only trade-correcting environmenta policies which are environmentdly efficient, cost
effective and leadt-trade didtorting should be dlowed to continue to enjoy green box exempt
satus. Disaggregated sectora empirica case dudies could be useful in identifying such policies
and andysng the trade effects of achieving environmentd targets with different types of policy
messures, such as quantitative redrictions on inputs, payments or cross-compliance programmes.
Internationdl  organisations such as the OECD could play a pivotd role in developing and
implementing practical guidelines of good agricultura and environmenta policy practices.

Annex Table 1. Classification of themain environmental policiesin the Green Box and OECD PSE/GSE

Country Name and description of Year Amount Classification in Classification in
measur es (mil. US$) OECD PSE OECD GSSE
Australia 2000
Nationa Landcare 47.9 Infrastructure
Bushcare 52.9 Infrastructure
National Rivercare Programme 13.6 Infrastructure
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Canada

Czech
Republic

European
Union

Hungary

|celand

Murray-Darling Basin Initiative
Environmental services for
agricultural industries (Western
Austraia)

Prime Vert; Farm
Environmental Stewarship
Programm (New Brunswick)

1999

Support for bee keeping

Support for Ecologica
Agriculture

Maintenance of agricultura
land

Support for cattle, sheep, goat
and horse farming on
permanent grasslands
Protection of environment and 1999
preservation of the countryside,
control of soil erosion,
extengification, aid for
environmentally sensitive
areas; support and protection
of organic production by
creating conditions of fair
competition; aid for forestry
measures in agriculture;
conservation of genetic
resources in agriculture.
Assistance to the protection of 1998
arable land

Assistance to the
establishement of
environmentaly friendly crop
structure

Environmenta programmes, 1999
afforestation

25

83.1
14.0

18.9

21

2.3

86.5

15.2

5819.5

7.0

2.1

29

Infrastructure
Infrastructure

Payments on
congtraints on fixed
inputs

Payments on
unlimited area
Payments on
constraints on
variable inputs

Payments on limited
area

Payments based on
area’headage (7%);
payments based on
input use (25%);
payments based on
input constraints
(68%)

Payments on fixed
inputs (50%)
Payments on
constraints on a set
of inputs

Research (50%)

Payments on
constraints on fixed
inputs



Annex Table 1. Classification of themain environmental policiesin the Green Box and OECD PSE/GSE

(cont’d)
Country

Japn

Korea

New
Zealand

Norway

Name and description of Y ear
measur es
Payments for conversion from
rice production: payments for
maintaining paddy fieldsin
environmentally good condition
through growing any plants
other than rice or other
appropriate management.
Support programmes for
reduction of environmental
burden due to dairy farming:
paymentsto dairy farmers who
practice appropriate
management to tackle
environmenta problems

1999

Payments for the prevention of 1999
s0il erosion, soil acidification
(soil conservation)

Management of livestock 1999
wastes(purification of livestock
excretions for prevention of

water pollution)

Direct payments for 1999
environmentaly friendly

farming practices

Soil conservation 2000

Subsidy to Ecologica
Production. Subsidy to research
on, and to farmers changing to,
ecologica production methods
Subsidy to producers who
refrain from field work on areas
exposed to erosion in autumn.
Subsidy to Summer Dairy
Operations in Mountainous
Regions

Subsidy to Production on Steep
Areas

Fixed Area Support to
Ecological Production

26

Amount
(mil. US3)
1024.6

58.8

0.07

0.1

0.03

4.3

4.8

17.0

24

4.0

1.8

Classification in
OECD PSE
Payments on
congtraints on fixed
inputs

Payments on fixed
inputs

Payments on
variable inputs

Payments on
congtraints on fixed
inputs

Payments based on
area or headage

Payments on
congtraints on fixed
inputs (50%)

Payments on
congtraints on a set
of inputs

Payments on
constraints on fixed
inputs

Payments on fixed
inputs

Payments on
congtraints on a set
of inputs

Classification in

OECD GSSE

Inspection (25%);
Infrastructure
(25%)

Research



Annex Tablel. Classification of themain environmental policiesin the Green Box and OECD PSE/GSE

(cont’d)
Country Name and description of Year Amount Classificationin Classification
measur es (mill. US$) OECD PSE in OECD
GSSE
Switzerland Paymentsfor specia ecologicd 1998 517.2 Paymentson
services congtraints on a set of
inputs
Payments for summer pasturing 46.1 Paymentson
unlimited area
Payments for set aside pasture 12,9 Paymentson limited
land and renewable raw area
materias
Payments for extensive cereal 29.8 Paymentson
production unlimited area
United Agricultural Conservation 1998 23.0
States Program
Emergency Conservation 26.0 Paymentson fixed
Program inputs
Wetland Reserve Program (also 121.0 Paymentson
see NRCS part) constraints on fixed
inputs
Wildlife Habitat Incentives 5.0 Paymentsonfarm
Program services
Conservation Programme 41.0 Paymentsonfarm
Technical Assistance services
Environnementa Quality 61.0 Paymentsonfarm

Incentives Programme

services; payments on
congtraints on a set of
inputs

PSE is the Producer Support Estimate. It measures monetary transfers to farmers arising from agricultural support
policies. GSSE refers to General Service Support Estimate. It measures monetary transfers to general services
(research, marketing and promotion, infrastructure) provided to agricultural sector collectively.
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