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Abdgract

The paper reviews the models used in the past 10 years or S0 to andyze the expected effects of liberdizing

agriculturd trade. The main am of the paper it to provide the reader with an overview of modds which have
been usad to assess fird, during the Uruguay Round, the implications of dterndive hypotheticd trade

liberdization scenarios, then, the Agreement itsdf, and, more recently, the implications of further seps in

liberdizing agricultur d markets as a result of the on going WTO negotiations. The concluson reeched is that
the efforts to modd agriculturd trade and trade policies, taken as awhole, are not fully satisfactory. Although
severd modds offer accurate representations of internationd agriculturd markets and trade policies, many
others induding severd devdoped and usad by governments and rdevant multilateral inditutions, are
gructurdly incgpable of providing rdiable answers to some of the policy questions they are asked to address.
The find part of the paper identifies priorities for actions to be taken for improving modding of trade policies
and WTO commitments
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draft of the paper. Conclusions and remaining errors are, as usual, the author’s alone.
Research financially supported by the Italian National Institute of Agricultural Economics
(INEA). [E-mail: ganania@unical.it]



Modding Agricultural Trade Liberalization. A review.

The paper presents a selective review of the mode's which, since 1990, have been used to evauate the
effects of amultilaterd or aregiond agriculturd trade liberdization. The review of the literature is somewhet
biasad toward contributions which did not focus on a specific country, or, if they did, it was on the European
Union (EV). Comparative strengths and wesknesses of the different models' are assessed looking at them
from the point of view of their effectiveness in representing trade policies and the commitments dictated by the
1994 GATT “Agreament on Agriculture’. The paper is eventudly addressng questions like: among the modds
proposed to assess the effects on agriculture of the Uruguay Round, which best represent the commitments of
the “ Agreement on Agriculture’? Which are the best modes for smulating the effects of aregiond
liberdization? What are the implications of apecific modd’ s assumptions and modding choices for the results
it yidds?

The paper amsto provide a*“guided tour” through the large body of literature covering those
contributions which firdt, while the negotiations were dill in progress, tried to Smulate the dterndtive
hypotheses regarding possible outcomes of afind agreement; second, when the negotiations had been
concluded, tried to assess the expected consequences of its implementation; and third, today, Smulates the
effects of dternative hypothetica outcomes of the on-going WTO agricultural negotiations.

Most of the paper discusses the advantages and disadvantages of different mode s in representing the
most frequently used trade policy insruments and the commitments deriving from the “ Agresment on

Agriculture’ reeched a the end of the Uruguay Round. Thefind section gives around up of the main results

! An excellent introduction to the different types of most frequently used modelsisfound in Francois and Reinert. Reviews
of agricultural trade policy modeling effortsinclude Thompson (dated 1981 and still useful); Francois, McDonald and
Nordstrom (1996); Francois and Rombout; Meilke, McClatchy and de Gorter; Pohl Nielsen and Staehr; van Tongeren and van
Meijl; van Tongeren et al. (2000).



and offersadiscussion of priorities to be addressed for a better modding of WTO commitments and
agriculturd trade policies
Modeling the 1994 GATT Agreement commitments

The 9gning of the“ Agreament on Agriculture’ in 1994 at the end of the Uruguay Round of the GATT
entailed commitmentsin three digtinct areas. those relating to (a) the reduction of domestic support, (b)
increesing market access and (C) the reduction of subsidized exports.

Reduction in domestic support

The commitments to reduce domestic support have not so far crested any problems and none are
envisaged in the future; hardly any country, and not a Sngle one of the mogt important ones has been forced to
modify its polices asaresult of having to satisfy the commitments undertaken. Thisis because the definition of
the AM S (Aggregate Measurement of Support) adopted in the Agreement was quite generous (including the
exemption from reduction obligations of policiesinduded in the so cadled “blue box™) and dso because many
countries had dready reduced “coupled” support to farmersin the years between those used as the “ base
period” for calculating the vaue of the AM S subject to the reduction commitments, and 1995.

This notwithstanding, there are models —for example, Anderson, Erwidodo and Ingco and Harrison,
Rutherford and Tarr - which impose the 20% reduction commitment foreseen in the Agreement for the AMS
to the per unit support enjoyed by producers as aresult of domestic policy interventions® In thisway not only
isareduction of support assumed which will not materidize, but (8) exemptions provided for in the Agreement
areignored (those which fal ingde the “ green” and “blue’ boxes and thase for which the de minimis clause

can beinvoked);? (b) they overlook the fact that the AMS is ameasurement of overall support, not just

2 Robertset d. impose a 36% reductionin the “level” of domestic policy instruments used to support producers.

® |n most cases when this occursit is because of the structure of the model itself (or the information base used), which does
not alow to unravel the support deriving from the various domestic policy instruments which are “treated” differently inthe
GATT Agreement (thosefalling inthe “green”, “blue” and “amber” boxes).
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support deriving from domedtic palicies, and its vaue changes when ather GATT commitments are stisfied
(Anania, 1997); and (c) no account is taken of the fact that when a 20% reduction in per unit “coupled”
support isimposed, this determines dso areduction in the quantity of the good produced, and thiswill causea
reduction in the AMS which is greater than 20%. For dl these reasons, a smulation modd imposing a20%
reduction in the total support enjoyed by farmers will grosdy overestimate the liberdization impact of the
implementation of the domestic support commitments of the 1994 GATT Agreement.

Increasing market access

The GATT Agreement entalls a commitment to reduce tariffs by 36% on average over Sx years (each
tariff line hed to be reduced by a minimum 15%) and the introduction of Tariff Rate Quotas (TRQS).

When, as often hgppens, tariff reduction commitments are modeed by reducing the maximum alowed
in the base period (overlooking the fact that applied tariffs are often lower than the bound ones) the results
overestimate the impact of the GATT Agreement in terms of reduction in market protection;* thisis because a
country which was dready goplying atariff lower than the bound one a the time of implementation of the
Agresment, would obvioudy not be required to modify it. A digtortion in the same direction can aso occur
when the tariff reductionslaid down are gpplied in the modd to a“tariff equivdent” given by the per unit PSE
(ather thetotal PSE or its, “market price support” component) or by the observed difference between the
domedtic price and the cif border price; in fact, both “tariff equivdents’ dso reflect the distorting effects of
policies ather than tariffs, which are implicitly assumed to be subject to reduction commitments, when this, in

fact, is not the case.®

*Thisisthe case, for example, with SPEL-TRADE and the FAO' s WFM. Anania (2001); Bach, Frandsen and Jensen; Hertel et
al. (1999;); and Weyerbrock (1998a), among the others, avoid this problem by using the tariffs applied when these were lower
than the maximum indicated in the schedul esattached to the 1994 Agreement.

> The most obvious example are the many non-tariff barriers which, for one reason or another, have not been subject to
“tariffication”.



When setting up amodd, the definition of the productsis inevitably more aggregated than thet used in
the schedul es to describe reduction commitments. In the mgority of cases the 36% average reduction
dipulated in the Agreement is modeled as a uniform reduction over dl tariffs Snce most countriesfulfilled thar
obligations for an overdl 36% average reduction by reducing the lower tariffs, those goplied on imports of the
less“sengtive’ products, by a higher percentage, and by reducing the higher tariffs, gpplied on imports of the
more “sengtive’ products, by alower percentage, thisway of modeing the commitment will lead to an
overesimation of the expected reduction in protection as aresult of the implementation of this component of
the GATT “Agreement on Agriculture’ (Bureau, Fulponi and Salvatici).

Usng MEGABARE, agenerd equilibrium moded developed a ABARE (Audtraian Bureau of
Agriculturd and Resources Economics), Ma et d. amulae the effects of the 1994 GATT Agreement.
However, they do not impose any reduction on the tariff equivaents used, judging the “tariffication” of non-
tariff barriers and tariff reductionslaid down in the Agreement totally ineffective from the point of view of their
cgpacity to bring about a reduction in border protection.

Joding and Rae smulae the possible outcomes of the current WTO negotiations as regards market
access, hypothesizing four scenarios: the universal abalition of tariffs on cereals and oilseeds (the “zero for
zero” gpproach); auniform 36% reduction of dl tariffs, atariff reduction based onthe” Swissformuld’, which
entalls amore marked reduction for higher tariffs; and areduction based on an goproach different from the
“Swiss formuld’, but dso involving more szegble reductions for the higher tariffs

An additiond problem isthat of modding amultilatera tariff reduction in the presence of preferentiad
trade policies The omission of trade preferences in the models leads to an overestimation of the effects of a
reduction of the tariffs applied on a“mog favored nation” bass Moreover, it dso leads to adigtorted

asesament of the effects of the trade liberdization in terms of the digtribution of its costs and benefits among



countries; in particular, there will be an overestimation of the benefits for countries which prior the Agreement
enjoyed preferentid trestment, and, Smilarly, an underestimation of the benefits for countrieswhich were
pendlized by the trade preferences (Anania, 1989). Even the modd developed few years ago by UNCTAD
(Brown and Richards; Brown) and the FAO's WFM (World Food Model)° (FAO, 1998), which both have
an “inditutiond” rolein evauating the implications of the Uruguay Round devoting specid attention to the
effects on developing countries, are not able to fully account for the existence of trade preferences because of
their sructure. The FAQ itsdf, moreover, reckons that the Uruguay Round could bring about a 34% drop in
benefits arigng from trade preferences in agriculture for developing countries (Y amazaki).

Modding preferentid tariffs - and, morein generd, discriminatory trade policies - involves the need to
take into congderation both the trade creation and trade diver sion effects of these policies. It is possbleto
do so only by using a“spatia” modd’. Most models, induding large scale partia equilibrium models are,
unfortunately, “non-spatid”. Surprising asthis may seem, thisis dso true for severd of the modeswhich, as
ESIM, have been condructed with the specific objective of evaluating atypica discriminatory trade policy

such as the EU enlargement to Central and Eastern European countries®

® Assessments of the * Agreement on Agriculture” using the WFM include FAO (1995); Greenfield, de Nigrisand
Konandreas; and Sharma, Konandreas and Greenfield (1996, 1997, 1999).

T Spatial” models can simulate the trade flows between each pair of countries and not merely the net trade position of each
country; for this reason they are a so able to mo del discriminatory policies. “Non spatial” models, on the other hand, are
unable to determine bilateral trade flows, or take into account discriminatory trade policies. They determine market equilibria
on the basis of aworld equilibrium price to which pri cesin every country are linked. In equilibrium, the sum of exports and
imports over all countries will be equal and the simulation will determine the net trade position for each country, without
however being ableto determinethe origin of theimports or the destination of the exports of the country.

& Munch and Munch and Banse, in an attempt to overcome the limitations of ESIM, utilized it in conjunction with general
equilibrium models of each of the Eastern and Central European member candidates considered. Both contributions assume
that goods are differentiated on the basis of their country of origin and by doing so the limitations caused by the fact that
ESIM isanon spatial model are, at least partly, avoided.



Using anon-spatid econometric modd, Devadoss and Kropf smulate the effects of trade liberdization
in sugar; the modd they useis dructurdly unable to take into account EU trade preference policies or the fact
that the EU, as aresult of these policies, imports and exports condderable volumes of sugar at different prices

GTAP (Global Trade Analysis Project ) (Hertd), on the other hand, is ableto modd different
taiffs (and subsidies) according to the origin (and degtination) of the traded goods, thanks to the assumption of
the imperfect subgtitutability of goods produced in different countries: the use of the Armington assumption is
expliatly judified in GTAP with the need to make the modd able to reproduce both intra-industry trade and
bilateral trade flows (Hertel, p. 41).° Unfortunately, the current version of the model and its data base do not
gppear cgpable of adequately modeling preferentia trade policies. If it istrue thet the modd congders different
tariffs (and export subsdies) depending on the country of origin (destination) of the imports (exports), but it is
a0 true that these differences do not reflect actud discriminatory trade policies but, rather, differencesin the
composgition of bilaterd trade flows. Indeed, GTAP cdculates the tariffs goplied by a country on imports from
eech of the other countries for each of the products considered in the modd (which, of course, are aggregates
of acertain number of products) weighting each tariff line in that Speaific product aggregate by the importance
of imports within thet line coming from that particular country (Gehihar et d.).”® In the case of ataiff whichis
50 high asto render imports from a given country unprofitable, this means that the tariff will beirrdevant in the
cdculation of the average tariff gpplied on imports of the aggregated product from that country. Moreover, and

thisis probably the mogt rdevant point, this meansthat in the case of GTAP discriminatory tariff policdes are

9 Many contributions analysing the effects of multilateral or regional trade liberalizations are based on GTAP and its data
base, including Anderson et a. (1997); Anderson, Erwidodo and Ingco; Bach et a. (2000); Bach, Frandsen and Jensen; Diao,
Somwaru and Raney; Elbehri et a.; Francois ; Francois, McDonad and Nordstrom (1995); Gehlhar; Harrison, Rutherford and
Tarr; Herok and Lotze; Hertel, Brockmeier and Swaminathan; Hertd et a. (1999); Josling and Rae; Liapsisand Tsigas, Mac
Laren; Raobertset al. (1999, chap. 2); and Swaminathan, Hertel and Brockmeier.

1% n the case of agricultural products“equivalent tariffs’ are used instead of tariffs; these are drawn from the data bank
which forms the base on which PSEs are cal cul ated.



assumed even when they do not exigt, while where they do, indeed, exig, they areignored, as the tariffs utilized
to caculate that gpplied on a pecific bilaterd trade flow are those gpplied on a“most favored nation” basis.

For dl the moddswhich, like GTAP, dbeit “nonspatia” in nature, are used to represent
discriminatory trade policies based on the assumption of imperfect subgtitutability in consumption of goods
according to their country of origin, Ssmulations are based on an assumption which is not dways eesly
judtifidble. When, for example, the modd is used to smulate the enlargement of the EU (consdered asasingle
country) in the best of casesthis happens diminaing barriers to trade and export subsidies between the new
member countries and the EU, and bringing domestic and trade policies of the new membersinto line with the
polices of the EU. Thisimpliesthat the Smulation will assume that after the enlargement goods produced by
the origind EU member countries will remain imperfect subdtitutes of those produced in the new members; in
other words, pork produced in Portugd or in Denmark will be perfect subgtitutes for each other, but, in the
new enlarged market, Danish and Portuguese pork will be considered by the consumer a different product
from pork produced in Poland or Hungary. However, since these goods are now produced within the same
market and subject to the same rules and regulaions, this hypothessis hard to judtif y; moreover, it can induce
serious digortions in the smulation results. It would be probably more reasonable to assume perfect
ubdtitutability after the enlargement between goods produced by old and new member countries, or, & leed!,
to introduce a discernible change in this direction of the parameters of the modd.

Agriculturd products, especidly primary ones, tend to be rlatively homogeneous. This does not mean
to say that they should be considered identical; nevertheless, two glasses of milk or two sacks of corn with
the same quality characteristics arefrom the point of view of the consumer extremdy smilar. The same

may well not be the case for two cars, two perfumes or two pairs of trousers.



It should come as no surprise, therefore, that in the mgority of cases agriculturd products are
considered as homogeneous goods in the modds, that is, athough produced by different firmsin different
countries, they are assumed to gppear to the consumer (or to the user, in the case of intermediate goods) as
perfect subditutes. In generd, this assumption is mede in the larger partid equilibrium models such as FAPRI
(Devadoss et a., 1989, 1993) ™, SPEL - TRADE (Henrichsmeyer et d.), SWOPSIM (Roningen; Roningen,
Qullivan and Dixit)'?, WATSIM (vonLampe, 1998, 1999, 2001) or WFM of the FAO.

Although AGLINK (OECD, 1998b) isa“non-spatid” modd which assumes perfect subgtitutability
between goods produced in different countries, the equation that describes the domestic and internationd price
linkage contains a component which represents the effect on the “wedge’ between the two prices of quditative
differences between goods produced domesticaly and imported ones (OECD, 19984, p. 10). Thisimplicitly
means assuming imperfect subdtitutability between domestic goods and those produced e sewhere (which,
however, are assumed to be homogeneous). This gpproach, which isadso found in other modds, is
contradictory. Let us consder, for example, aworld with three countries A, B and C; in the equation which
links the price of A to the world price, the production of A is assumed to be dishomogeneous with thet of B
and C, while these two - inevitably, given the “non-gpatid” nature of the modd - are assumed to be
homogeneous, on the other hand, in the equation which links the price of B to the world price, the production
of B isassumed to be non homogeneous with that of A and C (thisisthefirg contradiction), which are

assumed to be homogeneous (the second contradiction).

! Contribution usi ng FAPRI to evaluate, first, the effects of alternative hypotheses regarding the outcome of the GATT
negotiations and, later, of the 1994 Agreement itsalf include CARD (1991g, 1991b, 1992); and Helmar, Smith and Meyers
(1994, 1995).

12 Applications of SWOPSIM include Ames, Gunter and Davis, Andrews et al. (1990); Andrews, Roberts and Hester;
Roningen and Dixit; Hartmann and Schmitz; Makki, Tweeten and Gleckler; and Vanzetti et al.. Peterson, Hertel and Stout offer
acritical review of SWOPSIM, which is seen as representative of reduced form static model s based on supply and demand
functions.



Following the gpproach introduced by Armington, generd equilibrium mode s frequently assume
imperfect subgtitution of goods produced in different countries. Amongst others, thisis the case of Fehr and
Wiegard; Francois, McDonad and Nordstrom (1995); Weyerbrock (1998a, 1998b); van der Mensorugghe
and Guerrero; and, as dready mentioned, GTAP. Imperfect subgtitution in consumption between domestic and
imported productsis dso assumed in Sadoulet and de Janvry. The same hypothesisis @ the basis of one of the
versons of SWOPSIM and the partia equilibrium mode s whose results are presented in Haniotis, and
Leatma, Krissoff and Hartmann.

When congructing amodd, the choice to treet products as perfectly homogeneous or dishomogeneous
according to their country of origin givesrise to various questions.

Fra of dl, to assume that goods produced in different countries are not perfect subgtitutes implicitly
introduces a certain dement of protection for domesticaly produced goods. Thisis not a problem per se: if
the substitutability between domestic and imported productsis truly not perfect, then the use of the Armington
goproach Smply means representing in the modd something which reflects redlity, i.e. the exiging implicit
protection of the domestic market. If, on the contrary, imperfect subgtitutability of domestic and imported
products does nat, in fact, occur in the outside world, then adigortion is being introduced, imposing, or
overestimating, the market protection which derives from differences in qudity between domestic and imported
products.

A second issueislinked to exactly what kind of dishomogeneity can be explained by the Armington
goproach. It istrue that agriculturd products are not perfectly interchangeable, but can we be sure thet this
dishomogeneity can be entirely explained on the basis of the country where the goods are produced? In other
words:. isit reasonable to assume, for example, that pork from Greece and Denmark are perfect subgtitutes -

the EU being conddered as asingle country - whereas the same product is not interchangeable with pork
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produced in Poland (which is perfectly homogeneous), which, inturn, is not a perfect subdtitute for pork
produced in Russa (dso perfectly homogeneous)? Which are likely to be more different, pork meet exported
from Poland and Russato the EU or mesat consumed and meset exported in ether of the two countries?
Moreover, even where differences are exdusvely connected with origin, whether modds represent this
accurately will depend on the redlism, in the literal sense, of the matrix of cross dadticities employed™.

Findly, the assumption thet there cannot be perfect subgtitutability between products from different
countries increases the possibility that countries may exercise market power to their own advantage, asaresult
of thefact that they face export supply or import demand functions which are not perfectly dastic, extending
mearket power dso to countries which can rightly be consdered “smdl”. Hardly any of the modeswhich
assume product differentiation on the bagis of the country of origin consder this possibility, nor do they discuss
the fact that countries are assumed not to take advantage of this opportunity.

To sum up, the introduction of the assumption of imperfect subgtitutability a [a Armington cartanly
serves to teke into account exigting product differentiation which can be explained by the country of origin, but
it should not be used indrumentally as ameans to find a solution to the need to make a* non-spatid” model
provide answersto policy questionsinvolving discriminatory trade policies, which should only be dedt with by
usng atruly “spatid” modd.

The TRQs (Tariff Reduced Quotas) dipulated in the Agreement are particularly rdevant for certain
sectors (meat and dairy, for example) and countries (the European Union is one of them). Despite this, there

have been contributions focusing on the implications of the Agreement which completely overlook them, even

B RUNS (Burniaux and van der Mensbrugghe), for example, adopts the hypothesis of imperfect substitutability for
manufactured goods, but not for agricultural products. Alston et a. reject Armstrong’ s hypothesis of imperfect
substitutability in the international markets for grain and cotton. The sensitivity of simulation results to the hypotheses
adopted regarding the values of the elasticity of substitution between domestic goods and those produced elsewhereis
discussed in Bach et al. (2000) and in Anderson et a. (1997). In the | atter these are assumed to be twice those given in the
GTAP sdatabase.
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when - asin the case of Mechemache and Réquillart (1999, 2000) - atention is focused on dairy products and
the EU. Any adequate moddling of these quotas musgt take into account the possibility of switching from one
tariff (lower) to another (higher), the former gpplied to imports within the quota, the latter applied to additiond
imports once the quota has been filled. Furthermore, if imports are in excess of the quota, the existence of the
latter becomes irrdlevant except for the rents associated to the imports within the quota. Moreover, the moddl
needs to account for the possihility thet each country which has access to a TRQ may import and export a the
sametime, even in the case where product homogenety is assumed; thisis essentid because very often, asin
the case of the EU, the country which has assumed the obligation to introduce atariff reduced quotais a net
exporter of the product in question (as aresult of its policies). The exisence of intra-indudtry trade, that isa
country importing and exporting a the same time a given good, in the case of homogeneous products can be
fully accounted for only in “spatid” modds. Unfortunatdy, most modds, indluding the large scde partid
equilibrium ones, are “non-spatid”. When the modd is only able to Smulate the net trade position of eech
country, it isnot possible to evauate the use of a TRQ by a country which isanet exporter. Thisisthe case
with SWOPSIM, SPEL-TRADE, WATSIM, FAPRI’smodd and with CAPMAT (European Commisson,
2000, chpt. 4; 1998, chpt. 5)*, to name but afew. The WFM, even hypathesizing that goods are perfectly
homogeneous, introduces exogenoudy the posshility that anet exporter can dso be an importer of the same
good by tying imports to domestic consumption.

Lariviére and Méellke use a“non-spatid” modd to study the effects of areduction of subsidized
exports and the introduction of TRQs. The procedure is based first on caculating the price, for each country,
which makesits net trade pogtion compatible with the GATT imposad redtriction on the volume of subsidized

exports and the TRQs (i.e. such that exports equa the maximum subsidized exports dlowed, minus the volume

14 CAPMAT was devel oped by the Centre for World Food Studies at the University of Amsterdam in collaboration with two
other Dutch ingtitutions, the Central Planning Bureau and the Agrarian-Economic Research Ingtitute (LEI-DLO).
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of the quota), then solving the modd again imposing a condraint on the prices. This procedure, however, does
not seem to be able to adequatdly reproduce ather of the two commitments consdered. In fact, actud imports
of the good within the quota depend on the domestic price and the in-quota tariff, while subsdized exports
depend on the domestic price and the per unit export subsdy. The modding procedure adopted impliesthet if
subsidized exports are equa to the maximum alowed, then imports must equd the quota; if, ingteed, these do
not reach the maximum, the quotamay not be used at dl, if it isnot profitable a the equilibrium price. Cox et
a.; Zu, Cox and Chavas, and Anania (2001) — dl usng a partia equilibrium “spaid” modd of the typefirg
introduced by Takayamaand Judge - propose explicit representations of TRQs trying to reproduce ther actud
implementation as dipulated in the Agreement.

In some cases the representation of TRQsin the modd is carried out by assuming thet net exporters
import aquantity equd to the tariff reduced quota. Among others, thisisthe case with AGLINK, FAPRI’s
models, the FAO's WFM and with Francois, McDonad and Nordstrom (1995, p. A5). Y et, thischoiceis
neither coherent with the text of the Agreement (which gtipul ates the undertaking to allow, if profitable at the
reduced tariff, imports up to volume of the TRQ, not to import a quantity equd to the quota), nor with whet
has actudly happened in the years since the implementation of the Agreement (for many TRQs imports have
remaned wel below the volume of the quota).

To introduce aminimum condraint on abilaterd trade flow (rather than impose an equdity condraint)
inagenerd equilibrium modd leadsto later computationad complications. A procedure for modding TRQsin
GTAP was proposed by Bach and Pearson. Elbehri et d. use amodified verson of verson 4 of GTAPto
amulate the effects of dternative hypotheses on trade liberdization which indude (8) atariff reduction on

importswithin the TRQs, (b) an increase in the volume of TRQs, and (¢) both things a the same time.
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Many TRQs indicate explicitly the exporting country or countries quotas are alocated to; in this case
too, the modding of thisimportant aspect of the GATT commitments can take place only if the modd is
“goatid” (or if it assumesimperfect substitutability between imports depending on their country of origin).
Reduction of subsidized exports

The undertakings on reducing subsdized exports are, possibly with the TRQs, the component of the
1994 “ Agreement on Agriculture’ that has had most effect; these stipul ate a 36% reduction in the export
subsidy expenditure and a 21% reduction in the volume of subsidized exports over aperiod of Sx years.

In many models such undertakings are represented by imposing a 36% reduction on the per unit export
subsdies In generd, however, this does not guarantee a minimum 21% reduction in the volume of subgdized
exports. What happened, in fact, in the firg few years of implementation suggests rather the opposite: much
more often it has been the commitment on the reduction of subsidized exports which was binding, and not thet
on the export subsdy expenditure; Smilar indications, moreover, emerge from smulationsin which both
restrictions relaed to subsdized exports are represented explicitly and independently. Anania (2001) and
Bach, Frandsen and Jensen find, respectively, that the EU undertakings on the volume of subsdized exports
for cered's and for two product aggregations out of four have been binding (as regards the other two
aggregationsiit is the commitment on the subsdy expenditure which has been binding). This meansthat to
mode the two undertakings as a 36% reduction of the per unit export subsdies can lead to an underestimation
of the expected reduction of subsidized exports asaresult of theimplementation of the Agreement. A 36%
reduction of the per unit export subsidiesis assumed, among others, by Anderson, Erwidodo and Ingco;
Hertel, Brockmeer and Swaminethan; and Swaninathan, Hertel and Brockmeier. Harrison, Rutherford and
Tarr goply reductions of 24 and 36%, those stipulated in the Agreement for export subsidy expenditure, toad

val orem per unit export subsdiesin developing and developed countries respectively.

14



Hertd et d. (1999) smulate the effects of ahypothetical outcome of the on-going WTO negotiation
with a40% reduction in the “wedge’ between border and domestic prices, assuming that such areduction,
operaing uniformly over al products and countries, may represent a possible outcome of the negatiation with
respect to liberdizing various indruments of border protection (tariff reductions, increasein TRQs, in-quota
tariff reductions, removal of non-tariff barriers sill in force, reductionsin subsidized exports, and so on)™®. This
choice, however, leaves usin the dark asto the pecific dements of a concrete agreement that would lead to
such auniform reduction of that amount of the “tariff equivaents’ (an agreement which, in principle, could even
not exis).

In an ABARE sudy (Robertset d.), which usesamodd based on GTAP, the implementation of the
Uruguay Round is represented by a 36% reduction not only of tariffs but dso of domestic support and export
subgdies (Roberts et d., p.37). The mative for this choice isto be adle to mode an evenly distributed support
reduction gpplied to dl support policy indruments. It hardly needsto be said thet thisis quite different from
what was laid down in the Agreement; it is dso highly unlikely that such a choice could adequatdly represent a
uniform reduction in support across the board: what it does represent is a 36% reduction in support policy
ingruments, which is not the same thing. In addition it assumes : (a) the impodition of areduction in domestic
support deriving from palicy instruments which are not subject to any regtrictionsinthe GATT Agreement, (b)
agreater reduction than the one stipulated (20%) for domestic support resulting from the use of policy
ingtruments which are subject to reduction commitments (assuming that the agreed undertakings become
binding, which, as said before, is highly unlikdly), (¢) an underestimation of the expected reduction of
subsidized exports, and (d) a probable overestimation of the reduction in border protection (even if the

modding ignores the exigence of TRQS).

5 A similar approach is taken by Nguyen, Perroni and Wigle to model the reduction in border protection laid down in the
Draft Final Act of the Uruguay Round; in this case, however, agricultural goods and food products are aggregated into a
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Although commitments on export subsidy reductions for dairy products have created most problems
for the EU, Fuller et d. study the implications of the 1999 CAP reform and the enlargement of the EU to the
Czech Republic, Poland and Hungary, ignoring their existence (along with the other commitments deriving from
the Agreement). This choiceisjudtified by the condderation that the actud EU member sates and the three
new members are “naturd exporters’ of dairy products (p. 121).

Other modds impose an explicit restriction on the volume of subsidized exports though frequently asa
restriction on exportstout court; by so doing they implicitly introduce the assumption thet there cannot be
unsubsidized exports once the commitment on the volume of subsdized exports becomes binding. Thisisthe
case, for example, with SPEL-TRADE; FAPRI-GOLD (European Commission, 2000, chpt. 3; Westhoff and
Young); WATSM; and Mai et d.. To dlow unsubgdized exports once the commitment on the volume of
subsdized exports becomes binding is particularly pertinent in the case of the EU, by far the largest user of
export subgdiesin agricultura trade, where in recent years there has been an increase in unsubsidized exports
of dairy products, poultry and fruit and vegetables once the limit for subsidized exports has been reeched.

An explict moddling of both condraints- that on the volume of subsidized exports and that on
gpending on export subsdies— isfound in Anania (2001); Bach, Frandsen and Jensen; Cox et d.; and Zhu,
Cox and Chavas.

In mogt casesit isnot completdy dear how amodd determines the market equilibrium when
commitments become binding. From this point of view the modding of government market withdrawas
(“intervention”, in the CAP jargon) and both private and public stock changes, become crucid. In most
models, the net trade position of each country is given by the difference between domestic production and
consumption (both modeed expliatly) at equilibrium prices, completey ignoring stock reactionsto price

variaions In some moddsthis gpproach is judtified by invoking the fact thet the aim isto produce medium

single product, which reduces the distorting implications of the (implicit) assumptions needed to justify the choice made.
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term smulaions, atempora horizon which renders ock variations inggnificant (because over timethear vaue,
on average, must be equd to zero). If the omisson to mode stocks may well leed to difficulties, it becomes
particularly problematic in the case of modeling EU policies, because of the increased importance in recent
years of the “intervention” (and conssgquent ock management) in markets where GATT commitments were
binding, induding meet and dairy products.® There are some exceptions to this rule among the larger models;
for instance ECAM, which assumes that a certain percentage of goods acquired through “intervention” ends
up in community stocks and thet the remaining part is sold aoroad using export subsidies AGLINK
endogenoudy determines the volume of EU “intervention” stocks in products such as grain and beef, while
stocks of other products, for example dairy products, are treated exogenoudy; and FAPRI. Stock changes are
a0 deter mined endogenoudy in the models presented in Anania (2001); Anderson and Tyers (1991, 1992);
Cox et d.; Tyersand Anderson; Tyers, and Zhu, Cox and Chavas.

Thefalureto carry out an endogenous determination of the quantity of products withdrawn from the
market excludes the possibility thet, as has been seen in the EU in recent years with coarse grains and dairy
products, when one of the export subsidy commitments becomes binding the excess supply puts downward
pressure on the domestic price leading to asgnificant increase of government withdrawas (where they exist
and the minimum guaranteed price is high enough to come into play).

The gpplication of CAPMAT to Smulae the effects of the CAP reform decisonstaken in Berlinin
1999 (European Commission, 2000, chpt. 4)), assumes that socks do not change and places no congraint on
the volume of subsidized exports or on the export subsidy expenditure, which, therefore, can exceed the

maximum alowed under the Agreement. However, the gpplication of the same modd to study the effects of

18 The existence of “intervention” withdrawalsin the EU is ignored in the work of Bach, Frandsen and Jensen aswell, which
proposesitself asan accurate modeling of the CAP. Moreover, it ishard to justify the choice of representing the Agenda
2000 CAP reform proposal by the Commission with regard to areduction in “intervention” prices through areduction in the
“margin” between the domestic and world market prices.
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the reform proposasin 1997 by the Commission (European Commission, 1998, Chpt. 5) presents more useful
and interesting Smulaions. In this goplication, in fact, two extreme scenarios are consdered when GATT
redtrictions on subgdized exports are violated in the equilibrium obtained by searching for an uncongtrained
solution: in the firgt scenario the excess supply that cannot be exported with subsidies is withdrawvn from the
market; in the second, an increase in the compulsory set asde rate ensures a reduction in supply bringing
production into line with the maximum subsidized exports dlowed.

In SPEL- TRADE if the redtriction on the volume of subsidized exportsis not satisfied in the Smulation,
domedtic production is reduced (but not the price, which is exogenous) so asto bring subsidized exportsinto
line with the maximum dlowed (Henrichameyer et d., p. 80). In thisway, an impliat assumption is made thet
the only adjusment instruments used to guarantee compatibility between the CAP and the GATT Agreement
commitments are those which directly control output, such as the set aside rate and production quotas.

AGLINK modds market eguilibrium and GATT commitments on subsdized cered exports by usng a
determinigtic procedure, which involves “intervention” and the possible occurrence of unsubsidized exports;
this procedure is based on the comparison of the domestic price with the “intervention” price and with the
international market price.

The FAPRI moddsdlow for the existence of exports exceeding the GATT redtrictions only when the
domedtic price equastheinternationd price, that is (because of the way export subgdies are endogenoudy
determined) when dl exports are unsubsidized.

The gpproach utilized in the WFM (Sharma, Konandreas and Greenfield, 1996), indtead, isto
intervene exogenoudy for the countries which subsidize their exports, modifying the parameters of the model
(yidds, land dlocations, eic.) to ensure that exports do not exceed the GATT commitment. In the case of

countrieswhere it is assumed that some unsubsidized exports can teke place, on the other hand, exports are
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free to exceed the maximum alowed under the GATT Agreement, but their competitivenessis reduc ed by
exogenoudy modifying the “factor” which represents the effect of the existence of export subsdiesin the
equation which describes the “linkage” between the domestic and world market price. No redtriction,
however, isimposed on the export subsidy expenditure.

Findly, adifferent goproach to the same problem isto use amodd to determine which policy changes
would be needed in order to make a country stisfy the commitments undertaken with the GATT Agreement.
Poonyth et d. make use of an econometric partid equilibrium modd to smulate the variationsin production
quotas and/or “intervention” prices needed to enable the EU to stidy its commitmentsin the area of
subsidized sugar exports. A smilar gpproach is used by Weyerbrock (1998a).

Conclusons

This paper hastried to provide an overview of the efforts to modd agriculturd internationd markets
and domestic and trade policiesin order to come to a better understanding of the internationa dimensionin
agriculturd policy meking and of the implications of the commitmentsintroduced by the 1994 GATT
Agreement. Thefind picture thet has emerged leaves much to be desired. Despite dl the efforts over recent
years, dongside modds which give us accurate representations of markets and policies, there are many others,
induding some of those used by indtitutions playing an important role in policy decisonmaking, which are
clearly not up to the tasks they have been given.

It is by no means easy (and, probably, meaningless) to try to draw adividing line between the “ good”
modds and the unsatisfactory ones: if certain mode's gppear to do agood job in providing answersto the
questions they are posed, there are others which are utilized to produce answers both to questions for which
they are dructuraly well equipped, and to questions which they should never had been asked to answer. One

of the main reasons why so many modes are less than satifactory is thet they were built a number of years ago

19



for agpecific purpose - often to forecast medium term market trends- and were then adapted for another
without any modification of ther basic sructure. The problem, then, isthat many modds are “apriori”
gructurdly unfit to address the kind of agriculturd policy issues they are asked to ded with.

For example, there are modds, even among the large scale ones, that treet countries of the 9ze (in
trade) of the EU assuming they are“smdl”, that isto say they smulate the effects of changesin the CAP on the
assumption that they do nat influence prices on the world market. This happens even for some of the modes
used by the Directorate Generd for Agriculture of the European Commission, for example with SPEL/EU-
MFESS (Weber), CAPMAT (European Commission, 2000 chapter 4; 1998, chapter 5) and ECAM (Folmer
et d.). Thesameistruefor CEASIM (Central European Agricultural Simulation Model) (Frohberg
et d.) which is usad to andyze the enlargement of the EU to Centra and Eastern European countries.
CEASIM modds eight CEECs separately, but congders dl other countries— induding EU member countries -
asasngle country, and assumes that the equilibrium price in this aggregate country is exogenous. The use of
such moddsto smulate changesin agriculturd policies - not just tradepalicies - ssems difficult to judify,
unless the models in question are used in conjunction, and in an integrated manner, with otherswhich are eble
to determine varidionsin the “international context”, which is consdered exogenousin them.

Most modds, rather than representing policy instruments explicitly, one by one, “reproducing” the
mechaniams of thar actud functioning, Implify the modding by utilizing “synthetic” representations. Thisis
done by exogenoudy introducing a“wedge’ - often given by the PSE - between the domedtic price and the
internationd price in order to represent, jointly, the effects of dl the palicies, trade and others, which determine
adifference between the two prices. The result is a representation of current policies which makes the modd
incgpable of smulaing changesin sngle policy indruments or the introduction of anew one. This gpproach,

moreover, makes it impossible to separate the effects of domestic and trade policies, with the result that their
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ability to Smulate dternative scenarios emerging from the current multilatera negatiaionsis very limited. Unless
one wants to limit the invedtigation to scenarioswhich envisage acomplete liberdization, it is difficult to
imagine how amodd which usesa*“synthetic’ representations of the main policy instruments, both those
governing domestic and trade palicy, can redly provide an adeguate Smulation of the effects of policy changes
induding those induced by the restrictions deriving from multilaterd agreements.

Not being “spatid”, most modeds are sructuraly incapable of amulating the effects of “discriminatory”
trade policies, such as preferentia trade policies, the creation of acustoms union or the enlargement of an
exiging one. That said, “non-spatid” models are used to predict the effects of discriminatory trade policies by
udng the escamotage of assuming imperfect subgtitution according to the country of origin of the product. In
al cases where discriminatory trade policies cannot be ignored - ether because they are themsdves the focus
of the amulation, or because they are rdevant for the markets congdered - the modd ought to be agenuindy
“goatid” modd, i.e. its structure ought to be able to make it reproduce trade flows between each pair of
countries without having to resort to additiond, often dubious, hypotheses.

In the case of amulations aming to assess the implications of the creation of acustoms union, or the
enlargement of an exiging one, conddering the multi-sectoral neture of the policy change and likely Sze of the
shock which will result, the use of generd equilibrium mode's seems the mogt gppropriate.

The agriculturd negotiationsin the Uruguay Round gave hirth to aflurry of udies devoted to assessing
itslikely effects; some of these took greet care in modding the commitments, while others are less satifactory.
Despite the widespread consensus that the stipulated commitments on domestic support will betotaly
ineffective, there are dill afew modds which impose a 20% reduction in support to producers; in thisway,
they grosdy overesimate the short term liberaizing impact of the Agreement. In many cases taiff reduction is

represented without taking on board the fact in 1995 many countries were dready gpplying tariffs which were
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much lower than the bound ones at the end of the implementation period of the GATT Agreament; once again
the conseguence of thisisto inflate the trade liberdizing effect of the Agreement. Many modeds are sructuraly
unable to Imulate the existence of intra-indudtry trade; as a result they cannot modd the existence of TRQsfor
net exporting countries. These quotas are in some cases Imply ignored or, more often, represented by
assuming, impliatly or expliatly, thet they are fully utilized, which is very far from what we observe. Redtrictions
on subsidized exports and export subsidy expenditure are often represented through a reduction in per unit
export subgdies or by imposing aredriction on exportstout court. In the firg ingance, whet are being
represented are not the commitments stipulated with the Agreement, but something ese; in the second, only
one condraint is being represented, excluding, in addition, the possbility of unsubsdized exports occurring
once the quota has been filled, which is quite a variance with what has actualy happened. Many of the models
are not able to Smulate what takes place when commitments on exports subsdies become binding and how
market equilibrium is reached: will there be unsubsidized exportsif it is economicaly vigble? as regards the
excess supply which cannot be exported with subsidies and which remains in the domestic market, how much
will it drive down the domedtic price and what effect will this have on market withdrawals by the public sector?
Besides the modds which are reliable both on account of their sructure and for the qudity of the data
they use, there are others, for one reason or another, with alarge question mark over thar ability to supply
adequate answers on the effects of the changes in domestic and trade agriculturd policies. The overdl picture
which emerges of the quality and rdigbility of the modes used in recent years to smulate the effects of
domestic and trade agriculturd policy changes as aresult of the Uruguay Round remains somewhat bleek;
caution is needed, even with Smulations which are the result of consderable investment, both in terms of

financid and human resources, by organizations and academic inditutions of greet prestige.
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Yet it would be wrong to extend this negative assessment to the “ sate of the art” in modding
agriculturd trade policies and GATT commitments and conclude that mogt efforts are doomed to yield poor
and unrdiable ansvers. For every one of the problems underlined an effective solution dreedy exids The
problem, rather, is“smply” to put to good use what is dready available; it goes without saying thet thereis
room for improvementt.

Asregards what would be opportune to do to have a supply of more effective smulation modds for
the disposd of policy makersin need of reliable assessments of trade policy changes and the outcome of
internationd agreements, there are five conclusons which can be drawn.

Thefirst gemsfrom the consderation that one cannot expect that amodd constructed for a specific
purpose can be dightly modified and then used to provide adequate answers to whatever policy quedtion: it is
necessary, therefore, to devote much greeter atention than has hitherto been the case to the coherence
between the structure and the specific features of the modd and the questions to be addressed. To put it
another way: a“non-gpatia” mode cannot (and should never be) usad to evauate the effects of the creation of
afreetrade area of the Americas or the enlargement of the EU to Eastern and Central European countries. If,
for example, the question at issue isto Smulate the effects of areform of the trade components of the CAP or
the hypothetica outcomes of the cur rent WTO negotiations, a multi- product, multicountry partid equilibrium
modd may very likdy be suitable. In fact, even if it is not adle to capture the effects of palicy changes on the
economic system asawholg, it is, neverthdess, generdly true that it dlows usamuch better leve of detall inits
description of policies and behaviors of market agents than is possible with other types of modds. The modd,
however, ought to describe the most important policy instruments used explicitly, one by one, in order to dlow
researchers to Smulate variationsin the use of each of the indruments or of one of the GATT commitments (a

change in abound tariff, a TRQ, acongraint on subsidized exports, and so on). If, on the other hand, the god
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of the smulation isto sudy the effects of the creation of alarge cusoms union, it must be reiterated thet this
should be carried out with agenuindy “spatiad” generd equilibrium modd, which is cgpable of covering both
the direct market effects on countries which join the customs union and on those which remains outside, and
the indirect macroeconomic feed back from these effects on agriculturd marketsin terms of variaionsin the
demand for agricultura products and the alocation of resources.

The second congderation follows from thefirgt, and is related to the need to integrate the utilization of
different kinds of modes. Instead of trying to adapt amodd to get it to do thingsit is not designed for, it would
be far more useful to utilize different modelsin an integrated way, getting each one to reproduce part of the
mechanism which will yidd the find result, by exploiting its goecific Srengths. Let uslook a aconcrete
example in the case in which the god were to amulate the effects of alarge cusoms union, if it were not
possbleto usea“goatid” generd equilibrium modd, joint use could be made of a“patid” multi-country,
multi-product partia equilibrium modd and a number of Sngle country generd equilibrium modds. The firg
could represent (usudly better than agenerd equilibrium mode) markets and sector pecific policies; the
others could use the results from the first to Smulate the effects of the policy changes on the most important
meacro-economic variables of the countries concerned, relaying these back to the first modd to refine the
origind amulation, in a (hopefully, convergent) recursve procedure. The find outcome, therefore, would be the
result of an interactive process of combining the workings of different kinds of models.

It should be pointed out thet recent efforts have been made in this direction: van Tongeren, van Mijl
and Veenendad (2000) used two different kinds of generd equilibrium mode s jointly; Munch and Munch and
Banse made combined use of a partid equilibrium modd and anumber of Sngle country generd equilibrium
modds. Two interesting integrations between different types of modes were recently carried out within the

framework of the CAPRI and EUROTOOL S European projects. the CAPRI Project (Heckeley and Britz)
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produced amodd in which roughly 200 methematica programming regiond models, which smulate aggregate
decisons a theleve of individud farms, were employed using prices generated by aspatid equilibrium modd
(derived from WATSM), which, basad on the results from the first models, caculated the equilibrium pricein
each country; aroughly smilar gpoproach was adopted by the EUROTOOLS Project where University of
Reading’s Land Use Allocation Modd (LUAM) was extended to the European Union and expanded in order
to endogenoudy determine consumption, prices and the net trade position of each country. Findly, Serréo
verticaly integrated an econometric modd (evauating the effects of the CAP reform on different sectors) and
an input-output model, using the results obtained relating to land dlocations and input usesto caculae
indicators of the environmenta impact of the CAP reform.

Thethird issue concerns the need to carry on research into how to make the modds smulate market
and trade policy mechaniams more effectively. To this end there seem to be three main research prioritiesto be
pursued: (i) make partid equilibrium models (different from those based on the Takayamaand Judge
gpoproach) and generd equilibrium modeds genuindy “spatid”; (i) improve the redlism and detall of the
representation of the different policy insruments, explicitly modding each of them individualy; and (iii) improve
the redlism of the modd representation of the commitmentsintroduced with the 1994 GATT Agreement, with
reference, above dl dse, to TRQs and redtrictions on subsidized exports.

Thefourth point isthe need for a more effective coordination and greater cooperation between
modding efforts, through joint projects and the sharing of information on models and data bases. The only way
forward isfor different organizationsin different countries to come together and cooperate, each one with their
own spedific respongibility - building or “maintaining” a pecific componert (such us a country module, or the
design of the representation of agiven policy insrument) of alarge scde modd — under a strong centrd

coordination. Over the lagt few years the mogt interesting examples of cooperation in the area of agricultura
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policy modedling are those connected with AGLINK and GTAP. However, AGLINK’slimitations dueto its
inditutiona role are wel known: the non transferability of models to anybody but the member countries; the
fragmentation of modd documentation and the difficulties to access it; the “validation” processitsresults are
subject to, through an assessment by each of the member countries. GTAP is an example of a successtul
project of the kind one would wish to see copied for other types of models. The key to its success appearsto
be, gpart from the talent and dedication over the years of the researchers a Purdue, the continuous
improvements to the mode and its data base, and the effective efforts to transfer project results to potentia
users - interms of dart-up aswell catch-up training initigtives, easy access to the modd, to itsfull
documentation, and to the deta base.

Thefifth need isadrategic one, that for clear improvementsin accessibility to reliable data bases,
which supply information needed to modd both market agents behaviors and policies. No matter how well
designed the modd may be, the quality of the results will dways depend on the qudity of the data; with
reference to this, there is gill much to be done both as regards availability of rdiable deta on behaviord
parameters (typicaly dadicties) and on the availability of the information needed to modd policies accuratdly.
From this point of view, the Agricultural Market Access Datebase (AMAD)*" and GTAP s data base are two
good examplesto follow for the way they provide rdatively easy access to extensve data bases, indluding a
very much needed full documentation.

Thereis no shortage of work I€ft to do, but anyone who, having read this paper, concludes thet the
gtuation of the " gate of the art” in modeling agriculturd trade and trade policiesis quite far awvay from what

one would need to be able to comfortably look &t the results of the Smuldionsis quite mistaken. On the

" AMAD (http://www.amad.org) is the result of a joint effort by Agriculture and Agrifood Canada, the EU Commission,
OECD, UNCTAD, FAO and USDA to make freely available a data base containing tariffs on agricultural products, both those
bound under the GATT Agreement and those actually applied, information on tariff reduced import quotasintroduced by the
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contrary, agreat many of the possible sol utionsto the outstanding problems are dready avalable it is“merdy”
aquestion of usng them. Besdes, recent years have seen severd devel opments aong the lines which have just
been indicated. Thus, in conduson, asfar asthe future of modding internationa agriculturd markets and trade

policiesis concerned, we can look forward with reasonable, dbet cautious, optimism.
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