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Abstract:

The present round of multilateral trade negotiations is still stalemated over agricultural trade. The European
Union is urged on by its trading partners to open its agricultural markets. Economic evaluations of trade
liberalisation scenarios unanimously conclude that a substantial opening of agricultural markets is required for a
successful (welfare improving) Doha round. In this paper we perform new evaluations to precisely identify the
contributions of the European farm policy and to examine the robustness of these evaluations to the
representation of this complex policy. Using the common approach our first simulations show that the EU has a
major responsibility in delivering developing countries significant gains. On the other hand, when we conduct
the same experiments with a more relevant calibration and modelling of the European farm policy instruments,
the gains that these developing countries may reap from the EU liberalisation are considerably reduced.

Accordingly the current charge against the EU is simply inopportune.
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Introduction

Even if agricultural negotiations started one year before the official launch of the Doha Round in 2001, the
current World Trade Organisation (WTO) talks are still stalemated over agricultural trade. Negotiations have
even been suspended in July 2006 by WTO Director Pascal Lamy considering that the positions on agriculture
were too distant for an agreement to emerge, independently of discussions on other subjects. In fact three key
issues remained unsettled at that period: the level of reduction of i) tariffs on industrial products, ii) tariffs on
agricultural products and finally iii) agricultural domestic subsidies. Pascal Lamy clarified further the current
negotiation difficulties by suggesting that this triangle of issues corresponds to a triangle of members: “The
European Union (EU) needs to do more on agricultural tariffs; the United States (US) needs to do more on
reducing agricultural subsidies and the G-20 group of countries needs to do more on industrial tariffs”. This
presentation thus puts huge responsibility on both the US and the EU for the failure to achieve up to now a
successful development round initially promised to developing countries, and especially least developed

countries.

Economic evaluations of the gains of a successful Doha round provide here valuable inputs to illuminate this
agricultural trade policy debate. With different data sources and economic models these evaluations unanimously
conclude that most of the gains will come from a reduction of tariffs on agricultural products (Diao et al., 2001;
Hoekman et al., 2004; Hertel and Keeney, 2006; Anderson et al., 2006). Most recent estimates suggest that the
potential contribution to global economic gains from removing agricultural domestic subsidies is less than one-
tenth of that from removing agricultural tariffs. A complete liberalisation of agricultural trade is obviously not a
realistic scenario discussed at the WTO but the relative importance of the market access still remains with a
scenario defined as a same proportional reduction of agricultural tariffs, domestic subsidies and export subsidies
(Tangerman, 2005 or OECD, 2006). This importance of the market access pillar can be explained by the fact that
export subsidies are quite modest in value terms and that domestic instruments are less trade distorting than

tariffs and other market access instruments.

There is also a significant consensus in the economic literature on the fact that agricultural tariffs and domestic
subsidy ceiling must be cut substantially before some genuine reductions of trade distortions do occur. This
reflects the present gaps between applied tariffs and subsidies and binding commitments. Moreover allowing a
small percent of tariff lines to be treated as sensitive and thus subject to lesser cuts will considerably shrink the

welfare gains of a successful Doha round (Jean et al., 2006).

Combining these economic assessments with the political context leads to mainly blame the EU which
conditionally offers to reduce its agricultural subsidies and tariffs if a significant number of tariff lines can be
designed as sensitive. Moreover these evaluations minimize the progress made by the EU with the recent CAP
reforms (2003-2006) which mainly try to reduce export subsidies and reshape domestic support (from blue to
green box). The European Commission (EC) obviously raises several arguments to justify its position on
agricultural trade. In particular it argues that these economic evaluations imperfectly capture the complex nature

of EU agricultural policy and its recent developments. Accordingly they incorrectly measure the relative



contributions of market access and domestic subsidies (EC, 2006)." More specifically she mentions an analysis
conducted by the US Department of Agriculture (Diao et al., 2001) showing much less importance of these
market access instruments (54% instead of 93% in the recent ones). However, as pointed out by Martin and
Anderson (2007), these figures correspond to the price impacts and not the welfare impacts ; the EC does not
compare like with like. This US study indeed concludes like others that market access opening is critical for
welfare gains to bear out. To the defence of the EC analysis it must be recognized that the relative ranking of

price and welfare effects of policy instruments is theoretically disturbing (see annex 1).

In this context the objectives of this paper are twofold: first to measure the real contributions of EU subsidies and
tariffs on global welfare gains expected from a full agricultural trade liberalisation, second to test the sensitivity
of these welfare effects to the modelling and data assumptions used to represent the complex EU Common

Agricultural Policy (CAP).

With respect to the first objective, recent economic evaluations overwhelmingly use the last Global Trade
Analysis Project (GTAP 6) database calibrated on the year 2001. They focus on the impacts of agricultural
liberalisation in developed countries on the welfare of developing countries (due to the development-focused
round). To our surprise we have not been able to find a recent study disentangling the impacts of the agricultural
policies of each major developed country.” Hence the relative importance of the market access pillar obtained in
available economic analysis can not be attributed to the EU only but may be the results of market protection of
other developed countries as well (like those of the G-10 group of net food importers with heavily protected
agricultural sectors). It is thus highly critical to figure out the contributions of main participants and not to stick
to the oversimplified presentation made by the WTO director Pascal Lamy. In this paper we will give a careful

look at the agricultural policy of three major developed players , namely the EU, the US and Japan.

Such distinction across countries has been done in previous studies using the former GTAP 5 database calibrated
on the year 1997 (Diao et al., 2001, Tokarick, 2005). Unfortunately comparisons of model results reveal that the
initial database critically influences outcomes (for instance, Bouét, 2006). As an example, Yu and Jensen (2006)
found using the GTAP 5 database that removing EU export subsidies decreases the world welfare by one billion
dollars while Hertel and Keeney (2006) found the opposite result of a very similar experiment (removing all
export subsidies) with the GTAP 6 database. Such large difference reflects the evolution of market conditions
and policies between 1997 and 2001 as well as a better representation of these agricultural policies in the
database. In particular there is wide recognition that the last GTAP 6 database substantially improves on the
measurement of market access instruments thanks to the MacMap database developed by the Centre d’Etudes
Prospectives et d’Informations Internationales (CEPII) and the International Trade Centre (ITC) (Bouét et al.,
2006). This last version now includes non-reciprocal trade preferences in protection data and thus allows a better
analysis of the issues of preference erosion. Given the trade preferences granted by the EU and greatly discussed

in trade talks, it is thus important to use this last database when assessing the effects of its agricultural policy.

' On the agricultural talks, the EU also points out that other countries uses market access instruments or indirect
export subsidies. The highly debated issue of trade preferences erosion is mentioned as well. More generally the
EU claims that a balanced agreement on agricultural and non agricultural trade policy instruments is needed.

? Winters (2005) analyses the impact of a complete dismantling of the CAP but only reports few results and does
not identify the contribution of the different negotiation pillars.



With respect to the second objective, the agricultural policies around the world are so complex that a global
modelling inevitably involves some simplifying modelling assumptions. Modellers then rely on sensitivity
analysis to check the robustness of their results. To date Valenzuela et al. (2006) show that the welfare gains of a
complete free trade scenario (including non agricultural products) simulated with the GTAP framework are only
sensitive to the so-called Armington trade elasticities and are nearly independent on macro-economic closures
and on functional specifications in agricultural markets. This is not really unexpected because welfare effects
critically depends on the size of initial distortions which in turn depend on the unitary level of policy instruments
and the price elasticities directly relevant to the associated economic flows (Gohin, 2006a). On the other hand
the modelling of the way agricultural policy instruments operate as well as the exact level of these policy
instruments have not been tested so far. In this paper we investigate the calibration and representation of EU

CAP instruments in the GTAP framework as they have already been challenged on many grounds.

From the policy arena, the EC (2006) argues that this global trade model does not adequately represent the
mechanics of EU domestic support prices which have been reduced during the last decade (and hence underscore
the domestic support pillar) and furthermore does not correctly measure trade protection by wrong definition of
products (and hence overvalues the need to substantially cut tariffs). On the academic front there are also many
published researches which question the way the CAP is represented in the GTAP framework. In particular Lips
and Rieder (2005) and Frandsen et al. (2003) demonstrate the substantial bearings of the EU milk and sugar
production quotas which are not identified in the standard version of the GTAP database and model. Van Meijl
and van Tongeren (2002) also modify the way EU support prices are modelled in this framework while Gohin
(2006b) calls into question the modelling of the direct payments which have been progressively increased to
compensate for price support decreases. In this paper we will progressively introduce these alternative
specifications in order to check the robustness of the impacts of EU agricultural policy instruments. In addition
we will pay particular attention to data involving EU agriculture. As recognized by data builders themselves, the
GTAP 6 dataset relies on assumptions which may significantly influence policy measurement. In particular
Bougét et al. (2006) acknowledge the difficulty to aggregate detailed trade policy instruments to the product level
definition of the GTAP dataset. We will explore here the consequences of some methodological choice (the
“reference-group” concept to compute ad valorem equivalents of all market access instruments) to build these

protection data.

With respect to our first objective and using an empirical framework very close to the GTAP-AGR model, our
simulations reveal that the EU agricultural policy has major impact on the welfare gains that developing
countries may reap from a successful Doha Round. Moreover a major cut of EU agricultural tariffs is needed for
these welfare gains to materialize while the removal of EU agricultural subsidies has more limited and negative
welfare impacts on these developing countries. Full removal of Japanese tariffs also has limited impacts on their
welfare. However this scenario generates the largest global welfare effects but they are mainly harvested by
Japan itself. This is in sharp contrast to the EU market access liberalisation which reduces EU welfare. This
difference is explained by the fact that the EU is a much larger player in agricultural markets than Japan and
hence can optimally impose import tariffs to benefit from terms of trade gains. On the other hand tariffs imposed
by Japan do not impose a burden on other exporters due to its small shares in world productions and demands (in
particular in the rice market). Finally the dismantling of US agricultural policy instruments decreases developing

countries welfare due to a deterioration of their terms of trade and is even world welfare decreasing. All these



results obtained with the standard GTAP framework thus confirm the predominant role the EU has in the current

Doha round.

However when conducted with a more relevant calibration and modelling of the CAP instruments, simulation
figures significantly change. Specifically when we introduce EU agricultural production control measures, model
alternatively the working of the support price regime and direct payments, correct the initial level of policy
instruments and the bias in trade elasticities, two main results emerge. Firstly the impact of the EU farm policy
on developing countries is considerably reduced. Secondly the relative contributions of export competition and
domestic support pillars greatly expand to the detriment of the EU market access pillar. These alternative results
then suggest that the EU conditional offer at the WTO and the recent CAP reforms are far from being
insignificant. They also imply that the EU must not be charged of the full responsibility of the current deadlock
of trade talks. On the other hand economic modellers bear a major responsibility in correctly fuelling the policy

debate by improving the representation of complex agricultural policies.

This paper is organised as follows. In a first section we briefly present the GTAP-AGR framework which is the
main economic toolkit for evaluating Doha round scenarios. In a second section we use this framework to assess
the impacts of successively removing export competition, domestic support and market access measures of three
main players, the EU, the US and Japan. This will allow tackling our first objective. In a third section we detail
the results obtained in case of EU liberalisation in order to understand them and reveal critical modelling
assumptions. In a fourth section we present our modifications to the database and model equations to better
represent the extent and working of the CAP. We then simulate the same experiments and contrast these new

results with the standard framework. Section five concludes.

1. The GTAP-AGR framework
a. The starting point: the GTAP framework

The GTAP framework consists of a detailed database representing the world economic flows (incomes,
productions, demands, imports and exports of many products in many regions) and a Computable General
Equilibrium (CGE) model which explains these flows and allows simulating policy scenarios. There are many
variants of the original GTAP model described in Hertel (1997) which basically converge on the same
conclusions regarding Doha simulations (Valenzuela et al., 2006).> Here we rely on (a copy of)* the GTAP-

AGR version explained in Keeney and Hertel (2005) because it includes the most detailed specification of

? This includes the “Carnegie” model, the Mirage model of the CEPII, the Linkage model of the World Bank, the
GTAPEM model of the OECD. These models diverge on some assumptions such as endogenous technical
changes, imperfect competition, specification of the labour markets in developing countries.

* In fact we start from the GTAPinGAMS version developed by Rutherford (1998) which differs from the
standard GTAP model on two main points. First is the macro-economic closure (balance of saving-investment
and public budget) but as Valenzuela et al. (2006) demonstrate, this has very few impacts on trade simulation
results. Second is the representation of household preferences with a Cobb Douglas function rather a Constant
Difference of Elasticities (CDE) demand system. This difference has much more consequences in terms of price
elasticities and accordingly we change this specification towards a Linear Expenditure System (LES) calibrated
with the CDE income elasticities. On this “LES GTAPinGAMS” version, we then introduce all changes
explained in Keeney and Hertel to get this copy of the GTAP-AGR version. Implementation of the alternative
modelling of CAP instruments is easier with the GAMS software.



agriculture. Below we briefly report the main characteristics of this model and the way agricultural policies are

represented.

The GTAP-AGR CGE model adopts most of the simple assumptions of the standard GTAP model: perfect
competition, constant returns to scale technologies, static behaviour with no risk consideration, focus on real
sphere of economies (no money). Functional forms to represent production technologies, household preferences
over goods and sources (domestic/imports as well as over different exporting regions) and factor mobility across
production sectors (land, labour and capital) are mostly of the Constant Elasticity of Substitution (CES) /
Transformation (CET) type with elasticities ranging from 0 to infinity. In particular imports are modelled
according to the highly disputed CES-based Armington specification which assumes that goods are differentiated

by sources.
b. Specificities of the GTAP-AGR version

Most differences between the standard GTAP and the GTAP-AGR model lie in the values of some
transformation elasticities (agricultural primary factors are less mobile) and in the nesting of CES for the
description of agricultural production technologies (substitution possibilities between inputs are higher and more
differentiated across couples of inputs). In a very general way these changes allow a better calibration of the

price elasticities of agricultural supplies and thus representation of the “farm problem” (Gardner, 1992).

If the standard GTAP model can be run for any commodity aggregation ranging from 1 to 57 and any number of
regions up to 85 using the version 6 GTAP database, the GTAP-AGR version has been defined so far on 29
aggregate commodities and 23 aggregate regions due to available information on the aforementioned elasticities.
In the present paper we even reduce the number of aggregate countries to 10 because we are not interested in the
impacts on each developing country: we only distinguish “major” developing players in agricultural markets
(China, India and the couple Argentina/Brazil). As is well known, the aggregation level matters for the
simulation of trade reform because the more aggregated the model is, the more tariff peaks are diluted in the
aggregation process. However our 10 region version is sufficient enough to reach our objectives because we get

very similar global effects as with the 23 version (see below).
c. Agricultural policy modelling

In terms of agricultural policy instruments discussed at the WTO, the GTAP-AGR framework explicitly models
some instruments pertaining to the three pillars of the negotiations. As far as the export competition pillar is
concerned, direct export subsidies are simply introduced as a wedge between domestic and fab export prices.
Their levels are calibrated with the export subsidies notified at the WTO for the 2001 base period. As far as the
domestic support pillar is concerned, direct subsidies paid by the taxpayers of the amber, blue and green box are
also introduced as price wedges in the output supply, intermediate input demand and primary factor demand
functions. Their levels are calibrated using the OECD’s Producer Support Estimates (PSE) and transparent
classification criteria. As far as the market access pillar is concerned, all measures pertaining to one given trade
flow are represented into a single ad valorem tariff which is included as a difference between the cif import and
the domestic market prices. The levels of import tariffs are sourced from the MacMap database maintained by

the CEPII with many additional assumptions required to i) deal with non tariff barriers, ii) convert specific tariffs



into ad valorem ones and finally iii) aggregate HS 6 digit tariff lines to the product level definition of GTAP-
AGR.

If far from perfect, one should begin to acknowledge the formidable task in compiling all these information with
input-output tables into a CGE consistent format (balanced Social Accounting Matrix). Above all the
transparency in the database building and model implementation gives one the opportunity to test that
framework. But before running simulations with this standard framework, some first comments on agricultural

policy modelling are already noticeable.

Firstly it is a well known fact that the EU is the main user of direct export subsidies while other developed
countries may use more indirect measures to promote their exports (export credits, state trading, foreign aid,
rules of origin, etc.). The sole inclusion of direct export subsidies thus biases the evaluation against both the EU
and the relative importance of the export competition pillar. On the other hand the modelling of other export

instruments is far from simple and will not be done in this paper focusing on the EU farm policy.

Secondly this standard framework does not recognize the different supply control measures European farmers
face (set aside obligations on arable crops, production quotas on sugar and milk, beef premiums quotas) as well
as attached environmental conditions to direct payments. If the latter are quite difficult to represent in global
models, the former have already been studied and may have significant impacts on results. This will be

considered latter in the paper.

Thirdly the modelling of market access instruments is finally kept to a minimum with only one ad valorem tariff
equivalent of all measures. Even if this is perfectly calibrated at the initial point, this misses the intricate working
of the tariff rate quotas which play a significant role in agricultural market access and trade talks. Again this

may have significant impacts on trade reform results and will be considered latter in the paper.

2. The contributions of developed countries with the standard GTAP-AGR framework
a. Definition of experiments

The structure of the GTAP-AGR framework is such that it is possible to successively simulate the effects of
removing instruments of each pillar. Two initial remarks are in order here. Firstly that possibility does not mean
that there are no interactions between all instruments. Unfortunately authors usually ignore these interactions
when reporting their results because they simply sum the impacts obtained with the removal of each instrument.
If this is simpler for the headlines, policy makers are puzzled by the absence of cumulative effects (EC, 2006). In
the results below, we report the impacts of each pillar as well as the impacts of all pillars considered
simultaneously. Secondly that possibility suggests that one country may grant export subsidies without the need
to protect its own market from re-exportation of these quantities. Again this may puzzled (EU) policy makers
who deliver export subsidies to tariff protected goods only. In fact the Armington trade specification technically
allows this possibility because imported goods are supposed to be different from exported goods. But this may
not correspond to the working of EU support price regimes (EC, 2006). This will be discussed lengthier in

section four.



For this section we run 22 experiments which combine four agricultural policy changes (removal of export
competition measures, domestic support measures, market access measures and all instruments) and five
countries or group of countries (all developed countries, the EU, the US, Japan and these three developed
countries). The two last experiments assume full removal of the EU (respectively Japanese) agricultural policy
and allows two GTAP products as sensitive where tariff reduction is assumed to be null (beef and sugar in the
EU, rice and sugar in Japan). These experiments illustrate the issue of sensitive products which are often blamed

for emptying the Doha round.
b. Global effects

Welfare effects measured with the equivalent variation are provided in table 1. The first row reports the results
obtained by Hertel and Keeney and the results of our comparable scenario are in the second row. Focusing on the
global impacts on the world, developed and developing groups, it appears that we are able to reproduce previous
results. The distribution of effects across developing countries is however slightly different because we do not
have the same regional aggregation and above all because we do not implement their pre-reform scenario
(textiles and apparel trade liberalisation, newly acceding WTO members, including China). More significant are
the differences on the relative contribution of each pillar. At the world level, Hertel and Keeney find that the
share of the export competition pillar in welfare gains amounts to 2.2%, the domestic support pillar to 5.9% and
the market access pillar to 91.9%. Our respective numbers are 1%, 11.3% and 86%. Possible explanations are the
different regional aggregation, the specification of final demand preferences and the way contributions are
computed. In our results the sum of contributions does not equal one due to interactions between the different
instruments. If our results tend to put a slightly greater emphasis on the domestic support pillar, this is still less
than the GTAPEM model where a contribution of 21.5% is computed (OECD, 2006). But the general message

that the market access pillar is critical remains in all cases.

If the ‘contrasting fortunes’ of developing countries in the present Doha round have been extensively analysed in
the economic literature, there are much less discussion on the differentiated impacts on developed countries. Our
results show that Japan (as a net food importer) will loose from an agreement restricted to export and domestic
subsidies. More surprising is the absence of effects on the EU welfare of a liberalisation of market access
instruments in all developed countries. As will become apparent later, the EU is a large country on the world
market and may benefit from an optimal tariff. Equally surprising is the distribution of welfare gains across
developed countries. The economic literature has already stressed that developed countries will reap most of the
welfare gains of the liberalisation of their own agricultural policies and this result does not lessen the urgent need
to proceed to this liberalisation (for instance, Tangerman, 2005). Our results additionally show that this is indeed

Japan who will reap most these gains (50% of world welfare gains and 62% of developed countries’ gains).

From this first group of experiments only, it might be tempting to conclude that the EU position on agricultural
talks is internally legitimate: she it mainly gains from the removal of export and domestic subsidies and does not
have much to expect from the market access pillar. Accordingly the EU conditional offer to partially open its
market access does not cost her in terms of missing welfare gains while satisfying its farm sector. The debate on
the market access pillar may be viewed mainly in the interest of Japan and developing countries. However this
domestic justification must ignore the negative effects on developing countries of these subsidies, which is

unlikely to hold given the development focused round and EU rhetoric positions. Moreover this first group of



experiments does not reveal the potential EU offensive interest in the market access liberalisation of other
different developed countries in comparison to its own liberalisation. Let’s thus turn to the identification of the

impacts of each farm policy.
c. Effects of different agricultural policies

Without surprise dismantling the EU, US and Japanese agricultural policies generates most of the global welfare
gains (97.5%) because other developed countries have limited subsidies/tariffs and/or are much smaller countries
on the agricultural world markets. Among these three major players, it appears that the elimination of the
Japanese agricultural policy contributes to 63% of total welfare gains, followed by the EU CAP (32%) while
global welfare slightly decrease with the elimination of the (2001) US farm bill. Most important is the result that
developing countries as a group enjoy most of their welfare gains when the EU removes the CAP (81%) and to a
much lesser extent when the Japan removes its agricultural policy (23%). This group loses from the US farm bill
elimination including all domestic subsidies (one leg of the “Lamy triangle of issues”). As expected these
developing countries’ gains mainly materialize when EU import protections are removed while they suffer from
the suppression of EU export subsidies. According to these new simulation results with the standard GTAP-AGR
framework, the EU has thus great responsibility in delivering developing countries welfare gains from the
agricultural trade talks. If agricultural market access opening is not relevant for the EU welfare, it is highly

critical for developing countries’ ones.

The responsibility of the EU appears even greater in the current WTO impasse when we introduce sensitive
products which are explicit in the conditional EU offer. Even if our scenario is rather crude (aet no tariff
reductions on EU beef and sugar products), it clearly illustrates that there is the danger for the developing
countries that they will not benefit at all from the round.” Allowing the EU to select two sensitive GTAP
products decreases developing countries welfare gains by 67%. Allowing Japan to equally define two GTAP
products as sensitive also considerably decreases the welfare gains of developing countries (by 80%) but in

absolute terms this is less dramatic (less than 2 billion US dollars instead of 5.5 billion US dollars).

On the basis of the results discussed so far, the political message would be that the EU bears major responsibility
in current impasse of agricultural trade talks because it does not want to fully open its agricultural markets. The
reduction of EU domestic subsidy is certainly meaningful (33% of world welfare gain of a complete CAP
dismantling) but for the EU mainly. Japan has a much more limited responsibility in the sense that its import
tariffs mainly penalize its consumers and to a fewer extent developing countries. Finally these countries have no
gains to expect from a US liberalisation of domestic subsidies and thus the US can not be charge of the current
deadlock. The worst scenario for developing countries would even be that the Doha round concludes with a

removal of direct export subsidies only, which is to date the only concrete (but conditional) achievement !

> There is presently great confusion on the treatment of sensitive products (number, level of tariff reductions,
level of quota expansion). By keeping initial tariffs, one may think that we overstate the true impacts of these
sensitive products because some tariff reductions will occur as well as tariff quotas expansion. But we only
define two GTAP products and moreover the difference between bound and applied tariffs may lead to small
reduction of applied tariffs. Our purpose with this experiment is mainly illustrative to show the potential
substantial impacts of these sensitive products as this has already been demonstrated (Jean et al., 2006). Our
main contribution here is to illustrate the impacts on developing countries welfare gains of sensitive product
selection by different developed countries.



d. First qualifications

Given the strong political incidences of these figures, a more careful analysis is recommended. The focus here is
on the impacts of US and Japan agricultural policies because the EU case will be analysis in length later. As
already acknowledged, these results show that the small global benefits of tighter export disciplines almost
exclusively come from the EU side because other export promotion measures are not introduced in the modelling
framework. Equally disputable is the welfare decreasing effect of removing US export subsidies. The welfare
decomposition reveals that this has nothing to do with (curious/Armington based) terms of trade effects on non
agricultural products as those discussed in Tangermann (2005). In fact US export subsidies are initially
concentrated on dairy products and their elimination decreases US dairy exports. They are then partly substituted
by increased EU exports which benefit from fixed unitary subsidy in the standard GTAP-AGR framework. Thus
the “US distortion” is replaced by an “EU distortion” which explains part of the EU and global welfare decrease
of this scenario. Even if these figures are of small magnitude, they reveal an incorrect modelling of EU support
price regime which would have reduced unitary export subsidy in the present case. There is a second reason for
this negative global welfare effect which also questions another assumption in the modelling of agricultural
policy instruments. The elimination of US dairy export subsidy leads to a slight rise of world prices registered at
all borders. The fixed ad valorem tariff equivalents of all market access measures then apply to this increased
world prices. Accordingly the unitary protection level on dairy products increases and given their already high
initial level, they finally create more distortion effects. These results again demonstrate that the standard GTAP-
AGR framework does not recognize the true nature of agricultural protection with a majority of specific tariffs.
Basically these mechanisms apply everywhere and we discuss them here because they are the main explanations
of these figures. Obviously this discussion is not sufficient to alter the previous political message. On the other
hand it suggests that it may be worth to test the framework with other agricultural policy modelling when we

simulate the removal of CAP instruments.

The US are pressed in the current trade talks to decrease their domestic subsidies. However the simulations with
the GTAP-AGR framework show that the EU agricultural domestic subsidies have much more global impacts
than the US ones. In fact that the removal of US agricultural domestic subsidies is world welfare decreasing is
again surprising. The two previous explanations still prevail and even are supplemented by another one of the
same nature. Specifically the removal of US agricultural domestic subsidies leads to US production and export
decreases which are partially compensated by production increases in other countries. In the case of the EU, this
means that coupled agricultural domestic subsidies (on output and inputs) are larger and hence more
distortionary. This does not recognize that since 1992 total direct payments to EU arable crops farmers for
instance are independent of market conditions. Even if the focus of the paper is on the EU CAP, we mention that
the same modelling of the US farm internal instruments with fixed unitary output/input subsidies does not
recognize their true “countercyclical” natures as well. On this domestic support pillar, it is funny to note that it is
not in the interest of the EU total welfare that the US stops the farm bill. This is so because the US domestically
subsidizes the arable crop sectors and the EU is a net importer of these products (imports of
oilseeds/oilmeals/cotton outweigh exports of cereals). In such a case the charge by the EU on the US internal

support is a manifestation of the EU farm sector interests.
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Regarding the market access pillar, it is worth noting that the limited impacts of the Japanese farm policy on
developing countries was not expected due to the very huge Japanese import tariff ad valorem equivalents (more
than 600% on some products). In fact rice protection explains 90% of total Japanese farm policy effects.
Japanese rice production represents a small share of world production while Japanese rice demand is price (and
income) inelastic. Accordingly the burden imposed on exporting countries by the high import tariff is finally
quite limited (a result consistent with Lee and Sumner, 2006). Still China is the main winner of a Japanese trade
liberalisation and this country must even push more for a Japanese trade opening than an EU one. This is even
more evident with the simulation where Japan is allowed to select rice as a sensitive product. In that case
Chinese welfare gains decrease by 92.5% (this result is consistent with those suggesting a capping on import

tariffs like Jean et al., 20006).

Also initially unexpected is the fact that suppressing US import tariffs have limited effects even on the sugar and
milk sectors. A quick look at the initial database suffices to understand this result. US initial import tariffs on
sugar and milk products are quite low (25% and 18% respectively on the average), at least compared to the EU
ones (38% and 110% respectively). These levels are nevertheless in contradiction with the ones from the OECD
PSE database. According to this latter, the consumer Nominal Protection Coefficients (NPC) amount to 2.4 for
the EU sugar sector and 2.9 for the US one.’ In the case of the milk sector, the figures are 1.4 for the EU and 1.8
for the US. Later in this paper we check whether the EU market protection is overestimated in the initial GTAP 6

database. Whether the US protection data are underestimated or not is left for another research.

3. Impacts of and on the European Union agricultural sectors

So far the analysis has been conducted at the aggregate farm level without considering the different agricultural
sectors and markets. In this section we go deeper in the analysis of CAP effects by simulating the effects of
policy instruments of main agricultural sectors (arable crops, sugar, dairy and beef) and analysing the effects on
EU corresponding markets. This section has two main purposes. One is to better understand previous EU
results.” The second is to go deeper in the analysis on the way the modelling of CAP instruments affects the

results.
a. The contributions of the different Common Market Organisations

We first analyse the welfare consequences of each pillar on 6 major sectors. Results are reported in table 2. Full
liberalisation of the EU arable crops increases world welfare by 1.3 billion dollars and developing countries one
by 0.3 billion dollars only. As expected the removal of the corresponding export subsidies has limited effects due
to their small amounts. The removal of arable crops direct payments is more world welfare improving (0.9
billion dollars). However this welfare gain is very limited with respect to the shock because EU arable crops
farmers initially receive 17 billion euros of direct payments. This result is absolutely not original. The OECD

analysis (2006) also reveals a very huge transfer efficiency of these payments using the GTAPEM model. In

® The consumer NPC measures the ratio between the domestic price paid by consumers and the border price. It is
thus an indicator of the protection given by the market access instruments. Figures above pertain to the year 2001
and are roughly similar when we take the average over the 1999-2003 years to account for world market price
volatility (as well exchange rates).

" We fully agree with Tangermann here that “it is desirable that the results of analysis based on CGE models are
presented and explained in more detail”.

11



very general terms, the main reason is that these direct payments are rather uniform across farm sectors and
above all total land is fixed. Accordingly they work as a subsidy to a fixed factor and thus do not alter input
allocations and market equilibriums. These results suggest that the decoupling introduced in the 2003 CAP
reform does not greatly reduce CAP distortions as intended by EU authorities. However Gohin (2006b)
challenges this approach which implicitly assumes that these payments are already capitalized in land values.
This implicit assumption is contradicted by observed statistics on land values and rental rates. Assuming another
working of these subsidies (as a mix of labour, capital and land subsidies), the author is then able to show that
their removal has significant impacts on land allocations and product market equilibriums. In the fourth section
we will explore the consequences of this alternative. Finally the import protection on arable crops markets has
again a limited welfare effect. As expected the elimination of rice (coarse grains) import tariffs benefits to China

(the US and Brazil/Argentina respectively).

The impacts of EU sugar policy instruments are even more troubling. Firstly their export subsidies have nearly
no effects. Secondly current EU sugar import tariffs marginally penalize Brazil and Argentina while significantly
hurting the welfare of our other developing countries group (which includes preference receiving ACP
countries). A quick look at the initial database allows understanding these two results. EU sugar export subsidies
are low in the database (172 millions dollars) while EC statistics report that they amount to 1 billion euros in
2001 (averaging 1.2 billions euros over 2000-2002). Such large difference comes from i) the very bad statistics
on sugar trade that needed to be reconciled (Gehlhar, 2006) and ii) the very intricate EU sugar policy. On this
last point the EU reports much lower export subsidies to the WTO because one significant part of them is paid

for the re-exportation of ACP sugar.

Now why doesn’t Brazil reap most of the gains of EU market access opening? A combination of two factors
explains this troubling result. According to the GTAP 6 database, Brazil sugar is heavily taxed by the EU
(175%) but ACP sugar too (117%). If the first figure is not unexpected, the latter is. Where does it come from?
Bouét et al. (2006) explains the conversion of all market access instruments into one ad valorem tariff
equivalent. When doing this process, they notably use a reference group concept to convert specific tariffs into
ad valorem ones with an “unbiased” world price. Basically they consider that bilateral unit values should not be
used during this conversion process because they are endogenous and/or badly measured. They propose to use
different, more robust and exogenous, world prices defined on reference groups. As these authors recognize
themselves, this methodology is not perfect and in the EU sugar case is quite misleading. To explain it, let’s
simplify for a while by ignoring the additional issue of binding/no-binding tariff rate quotas. ACP sugar exports
to the EU are subject to lower (in the average) specific tariffs and these countries are able to capture quota rents.
The corresponding bilateral trade values are much higher than the unit values of sugar traded among other
countries. But these ACP specific tariffs are divided by a reference group price which is much lower than the
“rent-included” bilateral value. Accordingly this conversion overestimates the ad valorem equivalent of the
specific tariff for these countries. That overestimated tariff is then applied to the true bilateral values in the
GTAP 6 database. This implies that ACP sugar is sold on the EU market at a price much higher than the
intervention EU sugar price. To summarise up to this point, the ad valorem tariff equivalent of the specific tariff

is computed with one given price and is introduced in the database with another price.
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In fact the import protection measure is even more complex due to the tariff rate quotas. This policy instrument
introduces a discontinuity in the marginal tariff which is not acknowledged with one ad valorem tariff
equivalent. So far this issue is resolved by maximizing the tariff in the sense that out of quotas tariffs are
assumed when imports approach the quota level. This assumption is correct in a simulation which will lead to an
increase of these imports. But when we remove that instrument, the marginal tariff is not the out of quota tariff
but the (often significantly) smaller in quota tariff. This is the second reason which explains why EU tariffs on
ACP sugar are so high. More generally this problem of measuring the true protection level of multiple trade
instruments applies not only to the EU sugar case but to other products as well. In the section four below, we will

propose one way to tackle this issue.

The second factor which explains why Brazil does not gain much with EU sugar market opening is more
discussed in the economic literature. It relates to the CES Armington trade modelling with limited substitution
elasticities which tends to fix exporter shares. To illustrate this point, let’s assume two exporters to one given

country. Their shares change as follows:
$; = (O- _1)'(1 =S )(f’j - ﬁl)

with s the initial share, p the tariff inclusive import price and o the elasticity of substitution. In the GTAP-AGR
framework, this elasticity equals 5.4, the initial share of Brazil is only 2%. If we furthermore assume that export
prices are unchanged for simplicity, then removing all EU import tariffs increase Brazil share in EU imports by
38.8%, so that they only represent 3% at the end of the simulation! This issue has long been discussed in the
literature ; it nevertheless exhibits significant virtues as it has resisted decades of criticism (for instance, Brown,
1987, Valenzuela et al., 2006). In the context of the GTAP-AGR framework this assumption is nevertheless the
only viable option in the short run (for a long run option, see Gohin and Laborde, 2006) and one immediate
solution would consist in increasing substitution elasticities for “homogeneous” goods. This will be explored in

section four.

EU liberalisation of dairy markets generates very limited welfare effects (only 2% of complete EU CAP
liberalisation) while the milk market price support represents 22.5% of total market price support according to
the OECD PSE in 2001. Again these results suggest that the 2003 CAP reform on dairy will bring limited effects
and can be partly explained by the modelling of market access instruments (unawareness of specific tariffs, EU
support price regime), the CES-based Armington trade modelling and the calibration of EU market protection.
Another reason is a “composition” effect. The GTAP 6 database defines two dairy products, milk at the farm
level and dairy products at the industry level. The latter is obviously an aggregate made of heterogeneous
products: butter is a homogenous product and cheeses are highly differentiated. The shares of these different
products in total dairy production vary by countries. Accordingly the country share in world milk production
may be quite different from the country share in world dairy production. For instance according to the GTAP 6
database, EU milk production represents 22.5% of initial milk productions (in value terms) and EU dairy
production 36.1%. By contrast, China shares are 1.7% and 0.5% respectively while India ones are 13.1% and
1.5%. If the values and shares of milk production by countries are very similar to those from FAO statistics,
there are no comparable statistics for dairy products. These figures suggest that processing industries are
protected in developed countries, a fact which is consistent with the tariff escalating issue. When we add this

very huge share of EU in world dairy production to the Armington modelling of trade (milk is not traded), the
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limited welfare effects of removing EU dairy policy appear reasonable. As Anderson (1985) illustrated a long
time ago, the product disaggregation would be certainly valuable on this sector. Works are underway to tackle
this issue (Grant et al., 2007; Gohin and Laborde, 2006) and in this paper we will keep the initial product

definition.

The EU liberalisation of the beef sector gives most of the welfare effects in each pillar. This sector includes beef,
veal and sheep meats. Beef export subsidies are for instance much lower than dairy ones but still generate more
welfare effects. This is so because the EU is less important on this world market and other countries are less
dependent on EU beef for their consumption. Thus other developing countries certainly suffer from an increase
of EU beef prices (net of subsidy) but they can easily import from other countries (US, Australia and New
Zealand). The suppression of EU beef domestic subsidy also leads to significant global welfare gains that are
mainly harvested by the EU. These subsidies are lower than arable crops ones (9.6 billion dollars compared to 17
billions). The GTAP-AGR framework thus suggests that they are more distorting. In fact they are modelled as a
capital subsidy and capital is perfectly mobile across farm sectors and imperfectly mobile between farm and non
farm sectors. By contrast land is imperfectly mobile across farm sectors and not mobile at all with non
agricultural sectors. Accordingly beef domestic subsidies attract more resources in the sector while arable crops
ones do not. The production distorting effect of this capital subsidy is on the other hand limited by the
production technology which assumes that capital, labour, land and feed ingredients are net substitutes. Such
specification implies in particular that farmers use technologies intensive in capital (sucking cows) and extensive
in land, labour and feed ingredients. Unfortunately this does not recognize that the CAP limits the number of
animals per hectare. Moreover the numbers of animals eligible to the payments are also limited. Gohin (2006b)
shows that modelling the latter constraint substantially challenges the results. Again we will consider one
alternative modelling in section four. Opening the EU beef market is the most useful option for developing
countries according to the GTAP-AGR. If the gains of Brazil and Argentina are not unexpected, the welfare
effect on India is more curious because the EU did not import at all from this region according to EU trade
statistics (COMEXT). The GTAP 6 database and its protection data explain this effect. At the initial point, India
beef is supposed to be taxed by more than 200% compared to less than 90% for Brazil and Argentina. At the
other extreme, New Zealand (included in Other developed) looses from this scenario because it mainly exports
sheep meat under a tariff rate quota with very limited in quota tariffs. In relative terms the protection faced by
New Zealand decreases less and hence the welfare loss. The interaction between the three pillars is here
empirically important. When we sum the world welfare effects of all pillars, we get an increase of 10.6 billions

dollars compared to 9.3 billion dollars in case of a simultaneous removal of all instruments.

The liberalisation of EU other animal sectors (pork/poultry meats) leads to limited welfare effects at the global
level and is always negative for the EU. In fact the level of price instruments (unitary export subsidy at 5.4% and
average import tariff at 18%) are low compared to other agricultural sectors and the EU share in world
production value is considerable (32%) compared to physical quantities (19% for pork and 13% for poultry
meat). Accordingly the EU can increase its welfare by exploiting terms of trade. This again comes from the

Armington specification of trade.”

¥ The Armington specification also allows explaining the 32% share in production value. In other words, this
share can not be computed as one plus ad valorem tariff (18%) times the quantity share (between 19% and 13%).
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Initial levels of trade policy instruments are also limited in the fruits and vegetables sector (the average ad
valorem tariff is 18%). The other developing countries still gain 0.8 billion dollars in the elimination of EU
import protection. Like on other products, the unique ad valorem tariff imperfectly captures the protection given
by the tariff rate quotas applied to some fruits (bananas). EU imports represent a significant share of EU
consumption in this sector compared to other CAP-supported ones (23% compared to 3% on dairy products for

instance).
b. The effects on EU markets

In this subsection we analyse the impacts on EU markets of each pillar. In order to save space, table 3 reports the
impacts of removing first export competition measures on all EU agricultural sectors, second domestic subsidies,
third import tariffs and finally all instruments. In this table, we also report the initial values of domestic
production, consumption, total EU exports and total EU imports. In CGE models price are usually calibrated to
one and thus these values initially correspond to quantities. The import values include the tariffs while the export

ones represent the domestic values before export subsidies.

Before analysing the impacts two remarks on these initial values are in order. Firstly the trade values are
considerable. For instance, EU wheat exports represent 39% of domestic production and imports 37% of
consumption. This is so because trade values include EU intra-trade. Self imports are usually maintained during
the GTAP country aggregation process. Accordingly trade between EU members is supposed to be
exports/imports and these quantities are introduced in the lower Armington nest. Netting out these self imports
have been discussed in the GTAP context (see the frequently asked questions on the gtap website) and as will be
see later, this has a significant impact on welfare effects. Secondly these initial data suggest that the EU is a net
importer of sugar in 2001. If we remove EU intra trade, exports account for only 2.3% of EU sugar productions.
As already underlined, this low figure comes from the difficulty to resolve trade statistics over all countries
(Gehlhar, 2006). Unfortunately this is likely to bias downward the influence of the export competition pillar on

this sector. We will examine this issue in section four.

As expected EU agricultural productions and exports generally decrease following the removal of CAP
instruments while imports increase. More surprising are the small negative effects on EU total consumption of
agricultural products. For instance EU dairy consumption decreases by 0.9% when the EU dairy producer price
decreases by 2.8% in the full liberalisation experiment. In fact the EU final consumptions of food products
marginally expand (1% in case of dairy products) and intermediate consumption decreases by a much larger

extent.

Impacts on producer prices are also quite limited. This is quite usual with CGE models with constant returns to
scale production technologies and significant degree of mobility of inputs across sectors. However these results
clearly show that the standard GTAP-AGR model does not include production quotas. For instance, in the milk
sector, it is very unlikely that a 0.5% reduction of milk producer price will translate to a 5% decrease of EU milk
production because the vast majority of studies on the EU milk sector conclude to the existence of significant

quota rents (Lips and Rieder, 2005 for instance). We will introduce these quotas in section four.
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The impact of removing domestic support measures on the oilseed producer price is an exception with a 30%
increase. The reason is that the oilseed output subsidy is large in the initial GTAP database and corresponds to

the olive oil subsidy granted in Spain, Greece and Italy.

The last two columns of table 3 reports the impacts on land use and yields for major crops activities. The
removal of domestic support measures has very strong impacts on land uses and yields per hectare. However
econometric evidence so far does not support such results. For instance, Sckokai and Anton (2005) were unable
to find significant effects of arable crops direct payments on yields. One possible explanation is that the GTAP-
AGR framework is based on large substitution possibilities between land and other inputs. As Gohin (2006b)
empirically shows, the way the arable crop direct payments are modelled also has a substantial bearing on the
yield impacts. In section four, we will examine this issue. This is important per se and also when we will
consider the EU set aside obligation. One may anticipate that in the GTAP-AGR framework removing the set
aside obligation will have very limited market effects because additional cultivated lands will be compensated by

large yield decreases.

The last result we want to underline is the decrease of EU imports when the EU removes export subsidies.
Figures in table 3 are admittedly small due to EU intra-trade. But imports originating from non-EU countries
decrease more significantly. As the EC (2006) underline, this does not reflect the EU market price support
regime where imports are subject to tariff rate quotas and the EC simultaneously reduces import tariffs and
intervention price in order to maintain preferences. We examine in the forthcoming section another modelling of
imports and the EU market price support regime as was already done by van Meijl and von Tongeren (2002) for

instance.

4. Sensitivity analysis to the modelling of the CAP

In the previous sections, we raise several comments on the way the CAP is modelled in the GTAPAGR
framework. The purpose of this section is to measure the extent to which these modelling choices influence the
results. We successively consider i) the issue concerning the measurements of market protection and export
support (for sugar), ii) the introduction of production control measures, iii) the acknowledgment of tariff rate
quotas, iv) the interaction of EU trade policy instruments due to the intervention price regime and v) the
modelling of direct payments. Below we will focus the analysis on four main sectors (arable crops, beef, dairy
and sugar) where there are sufficient published researches to support our sensitivity analysis. Before proceeding,
we consider the issue of EU self imports in order to conduct the subsequent analysis on EU external trade and

not EU total trade.
a. Self-imports

The GTAP database distinguishes 87 countries among which all 15 EU members (in 2001) appear. When the
EU1S5 aggregate is built, the EU intra-trade flows must be considered, as this must be done for other country
aggregation. The basic modelling option explicitly maintains these flows, notably because import values are
higher than export values due to the additional transport costs. This modelling choice has already been discussed
in the GTAP group and like Rutherford (2006) we remove them and affect the associated linked transport costs

directly in the expenditure of domestic consumers.
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The comparison of the first two rows of Table 4 illustrates the significant impact of the EU intra-trade modelling
choice. When we remove all CAP instruments on the four main sectors (arable crops, beef, dairy and sugar),
world welfare increases by 14.3 billion dollars with the standard approach and by 11.9 billion dollars with the
new treatment of EU intra-trade. In fact the major difference resides in the effect of market access instruments.
World welfare gains decrease from 9.3 to 6.7 billion US dollars. This reduction is mostly supported by the EU
and the couple Brazil-Argentina. The logic of these results is rather simple. In the standard modelling, the self
imports are (CES) nested with imports from outside the EU in the second-stage Armington trade modelling. The
resulting import composite then substitutes with domestic product in the first-stage Armington trade modelling.
The substitution elasticities in the second nest are twice those of the first nest. When we remove EU intra-trade,
we basically introduce these flows in the domestic demand. Accordingly the substitution facilities between non
EU imports and domestic products are lower in the alternative. By extension welfare effects are lower because
these trade elasticities have very huge impacts on welfare effects of trade liberalisation (Valenzuela et al., 2006).
These effects are quantitatively important in the beef sector where there is significant EU intra-trade, hence the
significant reduction of welfare gains by the couple Brazil-Argentina. In the rest of the paper, we keep this

alternative modelling of self imports, so that EU import price elasticities are on a level playing field.
b. Protection data and export subsidies

The impacts of policy instruments obviously depend on their initial amount. In the initial database we underline
that the values of sugar exports and sugar export subsidies are considerably lower than statistics from EU
sources. We also question the conversion of specific tariffs into ad valorem ones when there are simultaneously

tariff rate quotas and that EU CIF import prices are significantly higher than other CIF prices.

Correcting data of CGE-supporting Social Accounting Matrix (SAM) is not a trivial task because market
equilibrium must always be satisfied. In case of the sugar export values, we proceed as follows. We first increase
the export values of sugar from the EU to the ROW aggregate by 1206 million US dollars based on
COMTRADE values. We decrease by the same amount the value of EU sugar private consumption. In order to
maintain the same EU final expenditures and trade figures over all agricultural products, we assume the opposite
changes for the “other foods” product (exports are decreased and private consumption is increased). These first
changes ensure that the EU SAM is still balanced. Again opposite changes need to be done for the SAM of the
ROW country. As far as the sugar export subsidies are concerned, we increase their amount by 753 millions US

dollars based on FEOGA expenditures. We decrease by a similar amount the EU private consumption of sugar.

As far as the protection data are concerned, we focus on the sugar and beef sectors because they generate most of
the welfare effects. As said earlier, the conversion of specific tariffs is done with a reference group price (Bouét
et al., 2006) and the resulting ad valorem tariff is applied on the much higher bilateral price in case of the sugar
exported from the ROW country to the EU. In this paragraph, we assume that the true marginal tariff (in fact the
out of quota tariff) is correctly computed and then we simply scale back the ad valorem tariff to reflect the
difference between the reference group price and the bilateral price. In practical terms we reduce the ad valorem
tariff imposed by the EU on ACP sugar from 114% in the initial database to 44.5%. This represents a 829 US
millions dollars reduction on import tariffs which are compensated by a similar reduction of EU private

consumption of sugar in order to balance the SAM for the EU.
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We perform the same computations in order to correct the import tariff imposed by the EU on beef from
Brazil/Argentina: we scale back the ad valorem tariff by 66%, from 88% to 56%. In the same way, the ad
valorem tariff imposed by the EU on beef from the ROW country is reduced from 53% to 35%. Finally we
suppress the ad valorem tariff imposed by the EU on India beef because there have been absolutely no trade

flows between these two entities for many years.

It comes as no surprise that different data lead to different results. The results with this new modification are
reported in the third row of table 4. It appears that the removal of export subsidies is more welfare improving and
essentially to the benefit of the EU. By contrast the removal of tariffs is less welfare enhancing, both for
developed countries as well as for developing countries. At this stage the removal of EU tariffs is still the major
welfare enhancing scenario for developing countries but the magnitude of the gains is considerably reduced,
from 6.2 to 2.6 US billion dollars. In terms of world welfare, the contribution of the market access pillar relative

to the whole CAP also decrease significantly, from 65% (9.3 / 14.3) to 32% (2.8/8.8).
¢. Production quotas

The development of EU milk and sugar productions has been constrained for decades by production quotas
which are not introduced in the GTAPAGR framework. However these production quotas are very important
instruments of the EU milk and sugar policy. The main difficulty in introducing these instruments in the
GTAPAGR framework is certainly not the modelling (see for instance Hertel and Tsigas, 1991) but to determine
the level of the associated quota rents. Based on van Meijl and van Tongeren (2002), Frandsen et al. (2003) and
Lips and Rieder (2005) we assume that the unit quota rents represent 20% of initial producer prices in both
sectors. We simultaneously reduce the value of other factors of production used in these sectors (labour and
capital) using their initial share. Our introduction of production quotas is made in a complementarity fashion, i.e.

the quota regimes are endogenous.

The effects of introducing these production quotas on CAP impacts are provided in the fourth row of table 4. It
appears that the main effect is to significantly reduce the world welfare gains of an export subsidy removal
scenario from 1.7 to 0.9 billion US dollars. This reduction is mainly supported by the EU equivalent variation
(from 2.4 to 1.7 billion US dollars), simply because price must significantly decreased in these two sectors
before resource allocation (and hence welfare) changes. The impact of the market access pillar is also
significantly reduced from 2.8 to 2 billion US dollars at the world level. Again the main welfare loser is the EU

because these two farm sectors better resist liberalisation.
d. Tariff rate quotas

The protection of EU agricultural markets is characterised by the predominance of tariff rate quotas. Again if the
modelling of such instrument is well known, its practical implementation is challenging. The main reason is that
they are defined at tariff lines while economic models are usually defined on product aggregates due to avaibility
of data (Gohin and Laborde, 2006). Accordingly the aggregation must acknowledge the discontinuity involved in
the TRQ. Another important reason is that this instrument generates rents and their distribution between

importers and exporters should be identified.

In the GTAPAGR framework, the default assumptions are to use the out of quota tariff when imports approach

the quota level and to implicitly affect the quota rent to the importer. This last assumption is very crucial as it
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implies that export prices by foreign countries to the EU are equal to their true production costs. Accordingly
these foreign producers are not able to export the same quantities to the EU if their export prices slightly
decrease. The assumption is supported by the analysis of Tangermann (2005) who concludes that importers in
developed countries are likely to capture these rents. In this paper we will adopt this assumption but like the EC
(2006) we suspect that additional works would be useful here on the measurement of true production costs. On
the other hand we examine the assumption that the marginal tariff equals to the out of quota tariff when imports
reach the quota level. Our concern can be simply explained in the sugar case. The application of the out of quota
tariff to the bilateral cif import price between the ACP and the EU leads to a domestic price of imports much
higher than the EU market price. These imports are in fact taxed at a much lower rate. In order to compute our
true marginal tariff, we proceed as follows. We first compute the maximum entry price by multiplying the
reference price with the initial ad valorem tariff rate. We then assume that the marginal tariff is given by the
difference between this maximum entry price and the bilateral price. With these assumptions, the tariff rate
imposed by the EU on ACP sugar becomes zero while the tariff rate on beef imported from Brazil/Argentina is
reduced to 23.5%. We thus reduce again the level of tariff on the GTAP database to reflect the lower in quota

tariff which applies on higher bilateral trade values.

The results of the new modification are reported in the fifth row of table 4. As expected, the world welfare effect
of removing the EU tariff protection is again much lower (from 2 to 1.2 US billion dollars). The ROW country
group now does not significantly benefit from this experiment. This critical impact of the TRQ in the assessment

of global welfare effects of trade liberalization is also found in other recent studies (Decreux and Ramos, 2007).
e. The intervention price regime

So far we measure the impacts of each pillar independently of interactions between instruments thanks to the
Armington trade modelling. The EC (2006) questions the absence of articulation between tariffs and export
subsidies in the representation of EU price support regimes. In the academic literature, there is recognition that
these two instruments are linked. Van Meijl and von Tongeren (2002) in particular assume that the reduction of
market price support implies a simultaneous decrease of export subsidies and import tariffs. In the cereal sectors,
these two policy instruments are made endogenous and are linked to the two exogenous intervention and
threshold prices respectively. As the evolutions of the two latters are practically linked (due to the “155%” rule),
it is thus clear that the removal of export subsidies is linked to a reduction of tariff. In other sectors (notably
beef), these authors also assume that the reduction in support prices is reflected in exogenous lower import tariffs

and exogenous lower export subsidies. Unfortunately the precise relationship is here unclear.

Regarding the EU support price regimes and the links between tariffs and export subsidies, our understanding is
as follows. When the EU simultaneously grants export subsidies and imports significant quantities in one given
market, the imports are preferential and motivated by historical relationship (butter) and/or as a development
policy tool (sugar). Thus the EU wants to maintain these trade flows and will reduce, if necessary, the import
tariffs in case of market changes. On this understanding we assume that the removal of export subsidies scenario
should be accompanied by a reduction of tariff rates such that total imports are maintained in each export
subsidising EU agricultural sector. The impacts of removing market access instruments should in that case be
computed as the difference between the simultaneous removal of both instruments and the new export subsidy

scenario.
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The results of this new decomposition are given in the sixth row of table 4. The contribution of the export
competition pillar now increases from 1.1 to 1.5 billion US dollars because we simultaneously reduce import
tariffs on sugar (by 100%) and dairy products (by 24%). The additional welfare gain is mostly reaped by the EU
and the couple Brazil/Argentina. By definition the contribution of the “remaining” market access pillar is lower.
In the initial setting, the market access pillar contributes to 65% of world welfare gain generated by the EU CAP
liberalisation. In our new setting, it only contributes to 14% and moreover the absolute level decreases by 90 %
(from 9.3 to 1 US billion dollars). By contrast the contribution of the export competition pillar increases from

7% to 23%.
[- the modelling of direct payments

The fact that massive direct payments have limited welfare consequences puzzles many observers. Global
models are criticized for their inability to represent the different channels (wealth, dynamic, efficiency effects)
by which these direct payments influence country production and ultimately trade (for instance, Roberts and
Gunning Trant, 2007). If these critics are theoretically justified, there is to date no published researches showing
major impacts of the direct payments through these channels. On the other hand Gohin (2006b) questions the
usual modelling of EU direct payments on currently available models and tests alternative specifications. The
first point is that these models (including the GTAP-AGR framework) assume that arable crops direct payments
are fully capitalized in land values. Comparison with land rental rates shows that this assumption is untenable.
This author reconciles these figures by assuming that arable crops direct payments are partly land subsidies,
partly labour/capital subsidies. The second point is that these models implicitly assume that beef direct payments
are fully coupled and accordingly does not recognize the different constraints associated with these payments.
Their introductions on the different categories of animals significantly alter the production and trade effects of

EU beef direct payments.

In this last sensitivity analysis we basically implement the alternative specifications developed by Gohin (2006b)
in the GTAP-AGR framework. As far as the arable crops sectors are concerned we reduce the initial level of land
subsidies and introduce subsidies on labour and capital uses. We maintain the total level of direct payments but
the distribution across factors is done according to the factors shares in the value-added. This implies that when
we remove these direct payments, we remove land subsidies and the labour and capital subsidies as well. We
also increase the land endowment (by 5%) to reflect the set aside policy linked to these direct payments. As far
as the cattle sector is concerned, the GTAP-AGR product disaggregation is not sufficiently detailed to reproduce
the different beef premiums and attached constraints. As underlined earlier, the initial modelling overstates the
impacts of these payments by considering them as a capital subsidy (because capital is a substitute to other
factors in the cattle production technology, including the more fixed land factor). In our alternative modelling,
we consider that these direct payments are output subsidies. We also introduce a production quota to reflect the
different constraints on suckling herds. Based on simulation results of Gohin (2006b) we assume that the

associated quota rent is half the cattle direct premiums.

These last changes obviously significantly alter the welfare effects of the domestic support pillar. World welfare
gains decrease from 4.9 to 3.9 US billion dollars. This reduction of welfare gain is mainly supported by the EU.
In fact there are two opposite forces. The modifications made on the arable crops direct payments make them

initially more distortionary because resource allocation of primary factors across sectors changes more
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significantly. On the other hand the introduction of the beef premiums constraints makes them much less

distortionary. The impacts of the two other pillars are slightly reduced.

Conclusion

The present round of multilateral trade negotiations is still stalemated over agricultural trade. The EU is pressed
by its trading partners to open its agricultural markets. Economic evaluations of trade liberalisation scenarios
unanimously conclude that substantial market opening are required for a successful (welfare improving) Doha
round. In this paper we perform new evaluations to precisely identify the contributions of the CAP and to
examine the robustness of these evaluations to the representation of this complex policy. Using standard
approaches our first simulations show that the EU has a major responsibility in delivering developing countries
significant gains. On the other hand, when we conduct the same experiments with a more relevant calibration
and modelling of the CAP instruments, the potential gains and their distribution are significantly modified: world
welfare gains decrease by 60% and the contribution of the market access pillar by 52% (from 65% to 13%). For
developing countries, the reduction of their welfare gains due to a CAP dismantling is even more significant

(92.5%).

We are quite reluctant to draw too general policy conclusions from these simulations because they are based on
modelling assumptions which could be improved and we just demonstrate that available results are not really
robust. In this paper we only modify some data measuring the support given by the CAP and the way these
policy instruments are modelled. On the other hand we never modify the (CES-based) trade elasticities which are

well known to have significant impacts.

But if political decisions are to be feed by available economic evaluations, our empirical analysis allows us to
conclude that the current focus in the Doha round on EU agricultural market access is misplaced. This statement
has already been expressed in general terms by Charlton and Stiglitz (2005) for instance. Our contribution in this

paper is to empirically demonstrate this point by using and improving a widely used economic tool.
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Comparison of welfare changes from both politics

Figure3 - Compared impacts of tariffs and subsidies on domestic market

Domestic Market

M : welfare loss : welfare gain

Figure3 summarizes results from figurel and figure2 in order to compare welfare changes from both tariffs and
subsidies introductions. Our objective is to know which politic leads to higher changes in welfare, world price
being constant. Thus, as represented on the graph, we suppose that p*=p'. Moreover as changes in world prices
are induced by changes in imports, we also have identical changes in imports.

We have :
AW =%( i—ps)(ds -0’ +d' —oi)—%s(os —oi)
and

AW! zé(pi —p’)(dt—ot +d' —0[)—%t(di —-d"+0' —oi)

World price (and thus imports) change is the same manner with domestic subsidies and tariffs introductions :

p'=p and d°'—-o0'=d' -o".

Lets now suppose that demand and supply functions are such that: D =c—eP and O =a + bP ,
with a>0,b>0,c>0ande>0

34



This implies :

ds _Os — dt _Ot
<ce—dp'—a-bp'—bs=c—ep'—et—a—bp' — bt
& —bs = —et — bt

(b+ej
8= t
b
So:
AW’z—(p —ps)(d -0’ +d _0)_%bi S(O —o' +d' —d )
e
b

b+e b+e
bfe(a+bps+bs—a—bpi)+ (c—dps—c+dpi)
‘ b N b
< 2(AW =AW ijse(p ts—p )+ﬁ(p -p')
bes?

.1 bes?
All coefficients are positive, thus : AW’ — AW* = E

>0 AW > AW
b+e
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Analytical approach

Our objective here is to compare analytically the welfare changes coming from an introduction of subsidies with
those coming from an introduction of tariffs.

Initial situation :

c—d

We have the demand function : D(p) = ¢ —ep < P”(d) =
. o o—a
and the supply function : O(p)=a+bp < P”(0) = 5

The initial welfare of consumer is thus :

d' d'
i i gi C— i gi
W= [PP()dy-pld'= [<—dy-pld
0 0

i 2 ‘ i 7] : . .
WéZ[Ey—y—} —p'd’=—Ld’2+(£—p’jd’
e 2e |, e e

. | N d! | .
W =——d?+(c—ep' | —=——-d'?+—-d'?

¢ 2e ( P ) e 2e e

- de
W'!=—

e

; (C - epi)z c>—2cep' +e*p'?
WC: =

2e 2e

The initial welfare of producer is :

i

i i ’ i ’ —d
Wy =plol = [PP(n)dy = plo’ = [7—Z.dy
0 0

W, =p'o —[y——gy}o = —iz+0—i(bp[ +a)
]

2b b 2b b
02
W, =—
"2
i (a"‘bpi)z a*+2abp' +b*p'?
WP = =
2b 2b

The initial welfare of tax payer is null :

Wi =0

The total welfare is thus equal to :
W' =W.+W,+W,
2 _ i 2 402 2 i 2,02
Wi € 2cep’ +é*p L a +2abp' + b*p
2e 2b
W bc? —2bcep' + be*p'? + ea* + 2abep’ + eb?p'?
2eb
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Introduction of subsidies :

We have the demand function : D*(p) =c—ep < P”’(d) = c-d
e
and the supply function : Os(p)=a+bp+bs<3POS(o)=%_bS
The welfare of consumer is now :
d° dxc_y
W = J‘PDS(y).dy—pst = j—.dy—psds
0 o ¢
d’?
WS —
e
c—ep’)?
)
2e
W = c?—2cep’ +e*p*?
2e
The welfare of producer is :
s 5 s ’ Os s s "Sy_a_bs
W,=p'o - IP (»)dy = p’o’ - I—-dy
0 0 b
E s s | y* a+bs Co B 0’ o'
W, =po —|—- =—|\0"—a—-bs)——+—(a+bs)s
PP {219 b l 5 )25+ (a+hs)
0'?
W, =
" 2b
a+bp’ +bs)* (a+bp')*+b*s*>+2bs|a+bp’
o et i) (o) 2s(a )
2b 2b
W a’*+b2p*?+2abp’ + b*s*+ 2abs + 2b*sp’
=
2b

The welfare of tax payer is :

S oS
W, =-so

W, = —s(a +bp’ +bs)

W; = —as —sbp® — bs?
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The total welfare is thus equal to :

W =W:+W,+W;
_ bc?—2bcep’ +be*p’* +a’e+ bep’ + 2abep’ + b*es® + 2abes + 2b’esp’ — 2aebs — 2seb*p’ — 2eb’s?

WS
2eb
W bc? —2bcep’ +be*p*? + a*e+ b*ep’? + 2abep’ — b*es?
2eb
e P’ (—2bce +2abe) + p*?(be? + b%e) + bc? + a’e — bes?
- 2eb

Which leads to the welfare change induced by the introduction of subsidies :

AW < 5 — W = P’ (—2bce+2abe) + p*?(be* + b*e) + bc? + a*e + b*es* — be* + 2bcep!

2eb
be?p'? +ea*+2abep' +eb*p'?
- 2eb
AW = p’(—2bce+2abe)+ p*?(be* + b*e) — b*es® — p' (—2bce + 2abe) — p'?(be* + eb?)
2eb
i s _ 12 _ 82\ (_p_ — phe2
AW‘Y:(p p)(2c 2a)+(p p )( e b) bs

2

Introduction of tariffs :

We have the demand function : D'(p) = c—ep —te < PDt(d) - d —t
: t Ot 0o—a
and the supply function: O'(p)=a+bp +bt & P (0) = 5 —t
The welfare of consumer is now :
d' d' o
W= [P"(y)dy-p'd' = | (—y —tj.dy— pld’
e
0 0
cy 2 ¢ c—te d'?
Wé:l:————ty:l _ptdt:dt -
e 2e 0 e 2e
d"?
W' =
© 2e
—_— (c—ep’ —et)2 _ (c—ep’)2+ezt2—2et(c—ept)
¢ 2e 2e
W — c2—2cep' + 2 p'? + e** — 2etc + 2%p’
=
2e
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The welfare of producer is :

t
o

t t .t t tt ’ _a_bt
Wy =p'o'— [P”(y)dy = p'o’ - fy—-dy
0

; b
(02
BT
— (a+bpt +bt)2 ~ (a+bp’)2+b2t2+2bt(a+bp’)
" 2b - 2b

W= a?+2abp' +b*p'? + b*t*> + 2abt + 2b*ip'
(=
2b

The welfare of tax payer is :

W =t(d —o")

W.=t(c—ep'—et—a—bp' —bt)

W/ =tc—etp' —at —bitp' — et* — bt?

The total welfare is thus equal to :
W =W.+W,+W,
W c*—2cep' +e2p'? + e*t* —2etc + 2%y’ N a*+2abp' +b*p'? + b*t* + 2abt + 2b*tp’

2e 2b
+tc—etp' —at — bitp' — et> — bt?

W~ bc* —2bcep' + be* p'? — be*t?> — 2betc + 2be*tp’ + a*e + 2abep’ + b*ep'? — b*et? + 2abet

2eb
N 2b%etp’ + 2ebtc —2e*btp' — 2aebt — 2eb?tp’
2eb
W - bc? —2bcep' + be? p'? — be?t? + a’e + 2abep' + b2ep'? — b?et?
2eb

Which leads to the welfare change induced by the introduction of tariffs:

_ t 2 02 1,242 2 t 2,002 12,42
AW =W — W' = 2bcep’ +be*p'? — be*t* + a*e + 2abep’ + b*ep'* — b*et

2eb
—2bcep' +be*p'? + ea® + 2abep’ + eb*p'?
- 2eb
AW = p' (2bce —2abe) — p'?(be* + eb?) — p' (2bce —2abe) — p'*(—be? — b*e) — 1> (be* + b%e)
2eb
AW = (pi —p’)(20—2a)+(pi2 —p’z)(—e—b)—t2(6+b)

2
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Comparison of the two politics :

We want to compare :

AW = (Pi —p’)(Zc—Za)+(2;7i2—p’2+t2)(—e—b)

and

AW = (p[ —ps)(2c—2a)+(Z29‘2_psz)(_e_b)_bsz

AW — AW = (pi —pt)(2c—2a)+(2pi2—pt2+t2)(—e—b) B (pi _ps)(zc_2a)+(§i2—psz)(—e—b)—bsz
()= (5 ) -20) (35 2 )= 8) (5~ ) e-20) (5 )-8} b
2(AW' =AW ) =(p' = p')(2c—2a)+(p**~ p'>+1*)(—e—b)+ bs?

And, as we have seen previously, we suppose that world price and imports are the same for both politics which

b+e
leads to § = [Tjt (see graphical approach for demonstration).

So:

2(AW' = AW*) = 1*(—e—b) + bs?

2
2(AWf—AWS)zzZ(—e—b)+b(bZej r

2
2(Aw —AWS):—tz(b+e)+t2(b+—e)
b

) A (b+e)
2(AW - AW ) =2 (b+e)| ~1+ ; }

et? (b + e)

Z(AW’—AWS): S0 AW > AW’

This result is the same than the one found with the graphical approach :

et2+e_2t2:e( J2S2+e_2( b jzsz_eb2+e2b S
b b+e

bie) b (bte)  (b+e)

With both the graphical and analytical methods, we show that the domestic welfare is greater with the tariff than
with the subsidy. The foreign welfare is the same with the two instruments because they leads to the same world
price. Accordingly the global welfare is greater with the tariff than with the subsidy. But we know that in this
simple setting, the introduction of any instrument is welfare decreasing. The global welfare thus decreases less
with the tariff than with the subsidy. Removing the tariff is finally less welfare improving than removing the
subsidy at the world level.

Diao et al. (2001) found the opposite results. Our tentative explanation of this contradiction lies in the
computation of world price effects. In the GTAP framework, prices are specific to each country due to the
Armington assumption of product differentiation by country. Hence computing a world price index involves an
aggregation procedure which may be not fully consistent with the GTAP framework.
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