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Abstract
This paper presents an original approach to modeling GATT commitments, accommodating some of the most often raised policy modeling concerns  related to assessing the implications of the «Agreement on agriculture». In particular, Caminìa - the modeling framework presented: explicitly models «ad valorem» as well as «per unit» import tariffs and export subsidies; explicitly models, and endogenously determines, «variable levies» and «export restitutions»; accommodates for preferential trading; explicitly models minimum intervention price policies; allows for intra-industry trade when «minimum» tariff reduced import quotas (TRQs) exist; allows imports within the TRQs to occur only if profitable; allows for imports above the TRQs to occur at the above-quota tariff rate; explicitly models export competition commitments and allows non-subsidized exports to occur once one of the two relevant constraints becomes binding. The main results obtained by using Caminìa to assess the «compatibility» of «Agenda 2000» wheat policy reform with EU GATT commitments for wheat are briefly discussed.
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1   Introduction

Since the launch of the Uruguay Round in 1986 there has been a growing interest in quantifying the effects of the different trade liberalization scenarios emerging from the negotiation and the expected implications of the implementation of the agreement which has been reached in December 1993. However, the modeling of policies in place as well as of the commitments resulting from the GATT agreement has often been less than fully satisfactory. In most cases the structural characteristics per se of the models used - which often were originally designed to provide answers to other policy questions - do not allow for a proper explicit modeling of commitments and policy tools (Salvatici et al., 2000).

This paper presents an original approach to modeling GATT commitments which tries to accommodate some of the policy modeling concerns specifically relevant to assessing the implications of the GATT agreement and of the possible outcomes of the WTO agricultural negotiation which just started. In particular, Caminìa - the modeling framework presented - explicitly models «ad valorem» as well as «per unit» import tariffs and export subsidies; explicitly models and endogenously determines «variable levies» and «export restitutions»; accommodates for preferential trading, which includes, as a special case, the creation or the enlargements of free trade areas and customs unions; explicitly models minimum intervention price policies, representing them as the public sector entering the domestic market with an infinitely elastic demand at the minimum guaranteed price; allows for intra-industry trade when GATT «minimum» import tariff reduced quotas (TRQs) exist; allows imports within the TRQs to occur only if profitable; allows for imports above the «minimum» import quota to occur at the above-quota tariff rate; explicitly models export competition commitments and allows non-subsidized exports, if economically feasible, to occur once the constraint on the volume of subsidized exports or that on the export subsidy expenditure becomes binding. 

 The next section introduces the characteristics of Caminìa. Section two describes the simulation scenarios considered, the assumptions made and the modeling choices. Section three briefly discusses the results obtained by using Caminìa to assess the «compatibility» of the «Agenda 2000» wheat policy reform with EU GATT commitments for wheat.

2   The «Caminìa» model

caminìa is a mathematical programming spatial partial equilibrium model (Takayama and Judge, 1971). The model solution is found by maximizing a «quasi-welfare» function (Samuelson, 1952) subject to a set of constraints. The model expands on Anania and McCalla (1991), Anania, Bohman and Carter (1992), and SOLAGRAL (1998).

To allow for an assessment of the GATT «Agreement on agriculture», the base model time reference is 1994, the year before the beginning of the implementation of the agreement.

Only one commodity is considered, wheat
, which is assumed to be a homogeneous product. All values are expressed in US dollars and exchange rates are exogenous to the model. All quantities are expressed in metric tons. With the exception of the distortions which are explicitly considered in the model, perfect competition conditions are assumed to hold both in domestic and international markets.

Domestic production and consumption are explicitly modeled; demand and supply functions are assumed to be linear (or to be well approximated by a linear function in their portion which is relevant for the model simulations) and are obtained from observed produced and consumed quantities
, producer and consumer prices
, and supply and demand elasticities at the equilibrium in the base year in each country or region.

Producer prices are farm gate prices; consumer prices are intended to be net of consumer subsidies, if any. In each country the per unit transportation and handling cost for moving wheat from the farm gate to domestic consumers is assumed to be the same as the cost for moving wheat to be exported from the farm gate to the border, or for moving imported wheat from the border to domestic consumers. International transportation and handling costs represent the costs of moving the wheat from border to border
. Domestic and international per unit transportation and handling costs are assumed to be constant, i.e. not to change either with the volume exchanged or over time. 

Stock changes are incorporated in the model through country specific stock release functions.
 In each country/region stock changes are assumed to be a linear function of producer price. These functions have been obtained from stock releases in 1994 as given by FAO, observed producer prices in the same year and stock release elasticities.

Domestic markets in 19 countries and regions (all major importing and exporting countries and regional aggregations of remaining countries) are modeled.

Compensatory payments in the EU are assumed to be fully «decoupled». The «compulsory set aside» percentage is implicitly defined in the model as the «rotational» equivalent, assuming a 15% set aside percentage being equivalent to the maximum allowed non-rotational percentage (17.5%).

Support granted by deficiency payments in the US is assumed to be fully «decoupled».  

Minimum guaranteed market prices in the US and EU are given by the «loan rate» ($2.45/bu.) and the «intervention price» (115.49 Ecu/t), respectively; minimum guaranteed farm gate prices are lower by the per unit domestic handling and transportation costs incurred by farmers to deliver the wheat to the intervention.
EU variable «export restitutions» are endogenously determined as the export subsidies which make EU exports competitive on the different markets, based on the EU reference threshold export price, which is exogenous to the model. In the 1994 base scenario, where EU export subsidies are not subject to any constraint, restitutions make producer price in the EU equal to the farm gate reference export threshold price ($162/t
), and EU production in excess of domestic consumption, net of the change in stocks, exported.
The per unit export subsidy in Canada is given by the average subsidy provided under the Western Train Transportation Act. US per unit EEP export subsidies by country/region of destination are based on average bonuses paid in 93/94; subsidies are assumed to be paid in cash and subsidized exports are assumed to be unconstrained. Finally, per unit export subsidies used by Turkey and South Africa are those applied in 1994, as listed by the WTO.

For countries that subsidized wheat exports in 1994 which are not individually considered in the model (Hungary, for example), rather than modeling the export subsidy by forcefully extending its use to all countries of the region, the choice has been not to take the subsidy into account.

EU market protection in 1994 has been modeled through a «variable levy». The levies are endogenously determined as the difference between the exogenous import «threshold price» (172.74 Ecu/t) and the (potential) c.i.f. export prices at the EU border for each of  the other countries.

The protection granted to its domestic market by Japan through JFA, a state trading enterprise, is represented by a constraint on its imports (a quota) equal to the observed volume of wheat imports in 1994.

Trading between US and Canada is assumed to be tariff free due to the NAFTA. For the same reason Canada and US exports to the Central America region, which includes Mexico, are subject to a preferential import tariff (10.5%, rather than 67%).

Existing bilateral agreements in 1994 involving commitments in wheat trading, as listed in IWC (1995), have been imposed as minimum constraints in bilateral trade flows.

Arbitraging  - a country importing and exporting at the same time to take advantage of  import tariffs and export subsidies differentiated by source of imports or destination of exports, respectively - is made impossible (Anania e McCalla, 1991) for all countries but South Africa (which was a net importer in 1994 while at the same time subsidizing exports) and the Central and Eastern European candidates to join the EU (which, as a region, were in 1994 a marginal exporter).

Calibration of the «Base 1994» model turned out to be quite satisfactory. The average percent difference, in absolute value, between the values observed and those produced by the model in the 19 countries/regions was, in fact, 2.6% for the quantities produced and 3.1% for those consumed.

3  The simulations

Simulations are produced with respect to three different time horizons: 2001, 2002 and 2005. In 2001 the implementation period of the GATT agreement by developed countries will be completed, and these will have to fulfill the export subsidy commitments as indicated in their schedules, i.e. without being able to use any «credit» accumulated in previous years, if any; in addition, in 2001 the first step of the implementation of the EU wheat policy changes introduced with «Agenda 2000» will take place. 2002 has been considered to assess the full implementation of the EU policy reform for wheat. Finally, the 2005 time horizon has been chosen to provide a medium term assessment of what one should expect from «Agenda 2000» as regards its capability to make reformed EU wheat policies «compatible» with current commitments deriving from the GATT agreement and with those which could possibly derive from the conclusion of the forthcoming WTO negotiations.

3.1   The «Base» 2001, 2002 and 2005 scenarios

The Base 2001, 2002 and 2005 scenarios are «reference» scenarios. They differ from the «Base 1994» as follows: the demand and supply functions have been modified to take into account expected changes in population, per capita incomes and yields; the model now includes the implementation of the 1994 GATT «Agreement on agriculture», the FAIR (Federal Agricultural Improvement and Reform) Act of the United States, and the full implementation of the 1992 reform of wheat policies in the European Union.

The demand functions have been modified on the basis of expected population and per capita income, and on the income elasticities of utilizations. It has been assumed that per capita (food and feed) utilizations, ceteris paribus, do not change between 1994 and the three time horizons considered. Expected population has been obtained by applying to the population in each country in 1994 (World Bank, 1996) the percent annual growth rate between 1990 and 2000, as forecasted by the United Nations (Alexandratos, 1995; Table A.1). Per capita income has been assumed to change at the same annual rate as that observed between 1985 and 1995, as estimated by the World Bank (World Bank, 1997).  
Supply functions have been modified on the basis of expected yields in 2001, 2002 and 2005. For each country/region these have been obtained by fitting a linear trend by OLS to observed yields between 1980 and 1994 (FAO).  It has been assumed that, ceteris paribus, wheat area does not change.

GATT «domestic support» commitments are assumed not to be a constraint for any country/region.

Tariff levels are based on country schedules. For many importing developing countries observed tariff rates in 1994 were lower than bound rates listed in their schedules. When this was the case, tariffs were assumed to be the same as in 1994. Tariffs applied by countries that are not members of WTO - China for example -  have been assumed not to change.

The preferential tariff imposed by «Central America» on its imports from USA and Canada has been reduced to 6% (from 10.5% in the «Base 1994» scenario), as a result of the implementation of NAFTA.

Relevant information for the European Union is based on the «schedules» for EU-15. The «tariffication» of the EU variable levy being subject to the additional constraint that the tariff inclusive import price cannot exceed 155% of the intervention price is assumed to leave the EU protecting its domestic market by using a variable levy, as it was before the implementation of the GATT agreement (Josling and Tangermann, 1995; Tangermann and Josling, 1994). However, the reference threshold price used to compute the variable levy is now lower ($219.1/t, equivalent to 155% of the new intervention price, compared to the $248/t threshold price in the «Base 1994» scenario) and the levy is constrained so as not to exceed the ceiling indicated in the EU «schedules» ($112.7/t, the equivalent of 95 ECU/t).

Japan’s protectionist policies are assumed not to change. Based on expected changes between 1994 and 2001, 2002 and 2005 in domestic production and utilizations due to changes in per capita income, population and yields, and assuming that protection to farmers in Japan is driven by the goal of maintaining the domestic price at a chosen level (assumed not to change), the constraint on the volume of imported wheat has been increased from 6.048 million tons in the «Base 1994» scenario to 6.350 in 2001, to 6.403 in 2002, and to 6.550 in 2005.

Reduced tariff «minimum» and «current» import quotas are explicitly modeled. As stated by the agreement, countries are not forced to fill the quotas; instead, they are assumed to allow imports at the reduced tariff rate indicated in their «schedules» up to the quota, as long as these imports are economically profitable.
 The model allows imports over «minimum» and «current» quotas to occur at the standard above-quota tariff rates.  

GATT «export competition» commitments are explicitly modeled as well. Constraints are included for subsidized exports and export subsidy expenditures not to exceed the maximum values indicated in the «schedules». If either one of the two constraints - that on the volume of subsidized exports, or that on the export subsidy expenditure - becomes binding, the model allows for non-subsidized exports to occur, if profitable.

The EU variable export restitution mechanism is assumed not to be modified as a result of the GATT agreement; however, it is subject to the commitments, and the reference price used to compute the restitutions is now lower ($155.5/t compared to $182/t) as a result of the lower intervention price.

It is assumed that the elimination of the (implicit) export subsidy under the Western Train Transportation Act implied the abolition of wheat export subsidization in Canada.

The implementation of the 1996 FAIR Act is represented in the model by (a) the elimination of  the target price and the deficiency payments; (b) an increase of wheat acreage by 3.35%
; and (c) by assuming the loan rate in 2001 being equal to its maximum possible level ($2.58/bu.). US direct payments are assumed to be fully «decoupled». 

Export subsidy commitments for the US are those listed in the «schedules», as foreseen in the Act for 2001.
 US per unit export subsidies are assumed to be automatically reduced if the constraint on the export subsidy expenditure is binding while that on subsidized exports is not. This reflects the goal of US in using export subsidies to maximize the volume of exports (within the given constraints). 

EU wheat policies are modeled assuming that set aside «slippage» does not change, and that the percentage of land under the «simplified scheme» decreases from 30% to 20% of the total land where wheat is grown benefiting from compensatory payments. 

To take into account the likely effects of changes in the set aside rate on both yields (the lower the land set aside, the lower the yields) and voluntary set aside participation (the lower the mandatory set aside, the higher the voluntary set aside), it is assumed that the production effect of a change in cultivated land with respect to the base scenario is equal to only 80% of what should be expected ceteris paribus. 

The intervention price is equal to $141.4 (the equivalent of 119.19 ECU/t; it was $166/t in the «Base 1994» model) as a result of the full implementation of the 1992 CAP reform.

3.2   The «Agenda 2000» 2001, 2002 and 2005 scenarios

The «Agenda 2000» scenario at 2001 differs from the «Base 2001» only in the modeling of EU wheat policy, reflecting the changes decided in March 1999.

Intervention price is now lower by 7.5% (110.25 ECU/t instead of 119.19; 130.8 $/t instead of 141.4). As a result, both the reference price for calculating the export restitutions (which is equal to 110% of the intervention price) and the reference threshold price for calculating the variable import tariffs (which is given by 155% of the intervention price) are now lower (the former decreases from 155.5 $/t to 143.9; the latter from 219.1 $/t to 202.7).

The «Agenda 2000» and the «Base» scenarios at 2002 and 2005 differ only for the modeling of EU wheat policy. The intervention price is now lower by an additional 7.5% with respect to the «Agenda 2000» scenario at 2001 (down to 101.31 ECU/t, or 120.2 $/t); the threshold reference price for calculating the restitutions is now 132.2 $/t and that used to compute the variable import tariffs 186.3 $/t.

4  Results

The main results of the simulations for the EU are shown in Table 1.

In 2001 pre-«Agenda 2000» policies are forecasted not be «compatible»
 with EU GATT export subsidy commitments. Regardless of the compulsory set aside rate, the GATT commitment on the maximum volume of subsidized wheat exports would always be binding for the European Union. When the percentage of compulsory set aside is equal to 5% or 0%, the domestic price drops to the intervention price
 and the quantity withdrawn from the market is equal to 0.5 and to 3.7 million tons, respectively. With a set aside set at 15% or at 10%, domestic price in the EU rises sufficiently to make it profitable for exporters to fill the EU reduced tariff «minimum access» GATT quota (equal to 350,000 tons). 

The export subsidy commitments being binding implies that the subsidies allocated are less than those which are requested. This means that those who are granted the subsidies will enjoy a rent: e.g. they receive a higher «net price» than those who sell their wheat on the domestic market. 

In 2001 only the first of the two steps of the wheat policy reform decided in March 1999 will have been completed; institutional prices, therefore, will be lower than those in the "Base 2001" scenario by only 7.5%. When the percentage of the compulsory set aside is 15% or 10% such a reduction is, nevertheless, sufficient to render community policies «compatible» with GATT commitments. When the set aside percentage is 10% - that is the percentage decided as the «reference» compulsory set aside rate for the whole 2000-2006 period - EU subsidized wheat exports are equal to 12.9 million tons (the maximum allowed under the GATT agreement being 14.438 million tons). In this case, the GATT commitment not being binding, domestic consumer price is equal to the reference price (121.3 EURO/t) utilized for calculating export restitutions, while the farm gate producer price, which is $20 lower, is equal  to  104.5 EURO/t.  If the set aside percentage were fixed at 5% or 0%, the constraint on
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2001

 

    "AGENDA 2000"  -  2001

1994

15% SA

10% SA

5% SA

0% SA

15% SA

10% SA

5% SA

0% SA

     PRODUDUCTION  (Mill t)

85,7

89,3

90,6

92,4

95,5

86,7

89,9

92,1

93,3

     CONSUMPTION (Mill t)

72,2

77,4

78,4

79,1

79,1

78,8

78,8

79,2

80,1

     STOCK CHANGES (Mill t)

-3,3

-2,2

-1,9

-1,6

-1,6

-1,7

-1,7

-1,6

-1,3

     EXPORTS (Mill t)

16,7

14,4

14,4

14,4

14,4

9,7

12,9

14,4

14,4

     IMPORTS (Mill t)

0

0,350

0,350

0,0

0,0

0,0

0,0

0,0

0,0

     NET TRADE POSITION (Mill t)

16,7

14,1

14,1

14,4

14,4

9,7

12,9

14,4

14,4

     SUBSIDIZED EXPORTS (Mill t)

16,7

14,4

14,4

14,4

14,4

9,7

12,9

14,4

14,4

     MAX SUBSID.EXPORTS (Mill t)

14,4

14,4

14,4

14,4

14,4

14,4

14,4

14,4

     EXPORT SUBS. EXPEND. (Mill $)

1604

1041,8

992,6

970,7

970,7

469,1

796,3

730,3

729,4

     MAX EXP. SUBS. EXP. (Mill $)

1529,7

1529,7

1529,7

1529,7

1529,7

1529,7

1529,7

1529,7

     CONSUMER PRICE (Euro/t)

153,4

130,6

123,9

119,2

119,2

121,3

121,3

118,1

112,0

     PRODUCER PRICE (Euro/t)

136,6

113,7

107,0

102,4

102,4

104,5

104,5

101,3

95,1

     INTERVENTION (Mill t)

0

0,0

0,0

0,5

3,7

0,0

0,0

0,0

0,0

INTERVENTION PRICE

1

 (Euro/t)

123,1

102,4

102,4

102,4

102,4

93,4

93,4

93,4

93,4

REF. PRICE V.E.R.

1

 (Euro/t)

136,6

114,2

114,2

114,2

114,2

104,5

104,5

104,5

104,5

 

 

BASE

2002

 

    "AGENDA 2000"  -  2002

15% SA

10% SA

5% SA

0% SA

15% SA

10% SA

5% SA

0% SA

     PRODUDUCTION  (Mill t)

90,2

91,7

94,1

97,2

85,5

88,6

91,7

94,1

     CONSUMPTION (Mill t)

78,1

79

79,4

79,4

80,5

80,5

80,5

80,8

     STOCK CHANGES (Mill t)

-2

-1,8

-1,6

-1,6

-1,3

-1,3

-1,3

-1,2

     EXPORTS (Mill t)

14,4

14,4

14,4

14,4

6,2

9,3

12,4

14,4

     IMPORTS (Mill t)

0,35

0

0

0

0

0

0

0

     NET TRADE POSITION (Mill t)

14,1

14,4

14,4

14,4

6,2

9,3

12,4

14,4

     SUBSIDIZED EXPORTS (Mill t)

14,4

14,4

14,4

14,4

6,2

9,3

12,4

14,4

     MAX SUBSID.EXPORTS (Mill t)

14,4

14,4

14,4

14,4

14,4

14,4

14,4

14,4

     EXPORT SUBS. EXPEND. (Mill $)

970,3

702,7

698,6

698,6

136,7

518,1

615,2

657,7

     MAX EXP. SUBS. EXP. (Mill $)

1259,7

1529,7

1529,7

1529,7

1529,7

1529,7

1529,7

1529,7

     CONSUMER PRICE (Euro/t)

127,9

121,9

119,2

119,2

111,5

111,5

111,5

109,3

     PRODUCER PRICE (Euro/t)

111,0

105,1

102,4

102,4

94,6

94,6

94,6

92,4

     INTERVENTION (Mill t)

0,0

0,0

1,9

5,0

0,0

0,0

0,0

0,0

INTERVENTION PRICE

1

 (Euro/t)

102,4

102,4

102,4

102,4

84,5

84,5

84,5

84,5

REF. PRICE V.E.R.

1

 (Euro/t)

114,2

114,2

114,2

114,2

94,6

94,6

94,6

94,6

 

 

BASE

2005

 

    "AGENDA 2000"  -  2005

15% SA

10% SA

5% SA

0% SA

15% SA

10% SA

5% SA

0% SA

     PRODUDUCTION  (Mill t)

92,8

95,5

99,9

102,2

89,9

93,1

95,3

97,6

     CONSUMPTION (Mill t)

80,1

80,4

80,4

80,4

81,5

81,5

82

82,4

     STOCK CHANGES (Mill t)

-1,7

-1,6

-1,6

-1,6

-1,3

-1,3

-1,1

-1

     EXPORTS (Mill t)

14,4

14,4

14,4

14,4

9,6

12,9

14,4

16,2

     IMPORTS (Mill t)

0

0

0

0

0

0

0

0

     NET TRADE POSITION (Mill t)

14,4

14,4

14,4

14,4

9,6

12,9

14,4

16,2

     SUBSIDIZED EXPORTS (Mill t)

14,4

14,4

14,4

14,4

9,6

12,9

14,4

14,4

     MAX SUBSID.EXPORTS (Mill t)

14,4

14,4

14,4

14,4

14,4

14,4

14,4

14,4

     EXPORT SUBS. EXPEND. (Mill $)

795,3

630,4

616,5

616,5

254,4

557,5

551,7

586,3

     MAX EXP. SUBS. EXP. (Mill $)

1529,7

1529,7

1529,7

1529,7

1529,7

1529,7

1529,7

1529,7

     CONSUMER PRICE (Euro/t)

121,2

119,2

119,2

119,2

111,5

111,5

108,2

105,3

     PRODUCER PRICE (Euro/t)

104,4

102,4

102,4

102,4

94,6

94,6

91,3

88,4

     INTERVENTION (Mill t)

0,0

2,4

5,7

9,0

0,0

0,0

0,0

0,0

INTERVENTION PRICE

1

 (Euro/t)

102,4

102,4

102,4

102,4

84,5

84,5

84,5

84,5

REF. PRICE V.E.R.

1

 (Euro/t)

114,2

114,2

114,2

114,2

94,6

94,6

94,6

94,6

1 

: farm gate price; this is lower than the consumer price by the per unit handling and transportation costs to the 

    domestic market or to the intervention, both assumed to be equal to $20 per ton.


the volume of subsidized exports would come into force and producer and consumer prices in the EU would decline. However, the price in the EU would remain above the intervention price.

 If instead of the $/ECU exchange rate used in the «Base 1994» model (equal to 1.1861), the one pertaining to June, 1999 (1.04)
 is used, the wheat policies introduced with the «Agenda 2000» package become «compatible» with the GATT commitments on export subsidies for wheat even if the set aside rate is 0%. Subsidized exports are equal to 11.6 million tons and the farm gate producer price in the EU is equal to 110.3 EURO/t (as opposed to 95.1 EURO/t for the same simulation using the base 1994 $/ECU exchange rate). 

In 2002, pre-«Agenda 2000» policies would again be «incompatible» with EU GATT constraints on subsidized wheat exports; this would be the case even if the set aside rate were set at the maximum agreed level. In this case too, with a set aside rate of 5% or 0% the domestic price would fall to the level of the intervention price; the quantities withdrawn from the market would equal 1.9 and 5 million tons, respectively.

The «Agenda 2000» scenario in the year 2002 reproduces the full implementation of the 1999 reform, i.e. a 15% reduction of the intervention price and, as a result, of the reference prices for calculating variable levies and export restitutions. EU wheat policies now become «compatible» with the GATT commitments even with a set aside rate of 5%. In the latter case the simulation foresees the European Union exporting 12.4 million tons and, the GATT commitments not being binding, a domestic price equal to the reference price used for calculating export restitutions (94.6 EURO/t at the farm gate). When the set aside rate is 0%, the GATT commitments become binding and the price drops, albeit slightly, below the reference price for calculating the export restitutions.

In this case once again, if a $/EURO exchange rate of 1.04, rather than 1.1861, is assumed, the new CAP is «compatible» with the GATT commitments even with a set aside rate of 0%. Moreover, the domestic price within the EU is higher than the reference price for the calculation of the export restitutions, and it becomes possible to export without subsidies the entire difference between EU wheat production and domestic utilizations; these exports would amount to slightly over 9 million tons. 

The «incompatibility» of pre-«Agenda 2000» EU wheat policies with the EU GATT commitments would have become with time even more marked. The results of the simulation  in 2005 show that only a set aside rate set at the maximum level would have avoided the systematic use of intervention; this would have involved 2.4 million tons with a set aside rate of 10%, 5.7 with a set aside rate of 5%, and 9 million tons if the mandatory set-aside were abolished.

While in 2002 the policies decided in March 1999 would be «compatible» with the GATT commitments with a set aside rate set at 5%, 10% or 15%, in 2005 there would only be «compatibility» if the set aside rate were set at 10% or 15%
. If compulsory set aside were removed, EU wheat subsidized exports would still be equal to the maximum allowed under the GATT agreement but, along with these, there would be 1.8 million tons of unsubsidized wheat exports. In fact, domestic price would fall to such an extent that EU exports would become competitive on the world market even without subsidies.  

5  Conclusions

The model presented in this paper introduces an innovative modeling framework to assess the implications of the 1994 GATT «Agreement on agriculture» based on a detailed explicit modeling of the commitments as well as of relevant domestic and trade policies. The mathematical programming spatial partial equilibrium structure of Caminìa is powerful and very flexible; it can be easily curved to meet most policy analysts’ needs. 

The main structural limitations of the proposed modeling framework are those typical of partial equilibrium models. As for all agricultural policy models, its effectiveness depends on its intrinsic qualities as much as on the quality of the data it is fed with; this is certainly an area in which tremendous improvements are needed and possible.

Doable improvements of the current version of the model include a more sophisticated modeling of production, utilization and stock changes; moving to a multi-product framework; releasing the perfect competition assumption to include the implications of international wheat trade being controlled by very few actors exerting market power; introducing a policy interaction mechanism endogenizing country policy reactions to changes in market equilibrium.

References

Alexandratos, N. (ed.) (1995): World agriculture: towards 2010. An FAO study, Chichester UK: Food and Agriculture Organization of the United Nations and John Wiley & Sons.

Anania, G. and McCalla A. F. (1991): Does Arbitraging Matter? Spatial Trade Models and Discriminatory Trade Policies, American Journal of Agricultural Economics 73 February 1991: pp. 103-117.

Anania, G., Bohman M., Carter C. A. (1992): United States Export Subsidies in Wheat: Strategic Trade Policy or Expensive Beggar-Thy-Neighbor Tactic?, American Journal of Agricultural Economics, 74 (3), pp. 534-545.

European Commission (2000): Agenda 2000. CAP Reform Decisions. ImpactAnalyses, February. 

FAPRI (Food and Agriculture Policy Research Institute) (1999): Implications of the Berlin Accord for EU Agriculture:Cereal & Oilseed Sector Results, World Market Results, and Concluding Comments, FAPRI-UMC Report n. 7-99, May 31: www.fapri.missouri.edu.

IWC (International Wheat Council) (1995): World Grain Statistics 1994. London: IWC.

Josling, T. and S. Tangermann (1995): Tariffication in the Uruguay Round Agreement on Agriculture: Its Significance for Europe, in R. Gray, T. Becker and A. Schmitz (eds), World Agriculture in a Post-Gatt Environment: New Rules, New Strategies. Saskatoon: University of Saskatchewan, University Extension Press, pp. 57-78.

OECD (Organisation for Economic Co-operation and Development) (1995): The Uruguay Round. A Preliminary Evaluation of the Impacts of the Agreement on Agriculture in the OECD Countries, Paris: OECD.

OECD (Organisation for Economic Co-operation and Development) (1999): Market Impacts of Agenda 2000 – Berlin Agreement, AGR/CA/APM(99)7 June, Paris: OECD.

Rayner, A., R. Hine, T. Lloyd, V. H. Smith and R. Ackrill (1999): The European Union Common Agricultural Policy Under the GATT, in J.M. Antle and V. H. Smith (eds), The Economics of World Wheat Markets. Oxon UK: CABI Publishing, pp. 221-251.

Salvatici L., Anania G., Arfini F., Conforti P., De Muro P., Londero P. and Sckokai P. (2000): Recent Developments in modeling the CAP: Hype or Hope?, Paper presented at the 65th EAAE Seminar, «Agricultural Sector Modeling and Policy Information Systems» Bonn, March 29-31; in this book.

Samuelson, P. A. (1952): Spatial Price Equilibrium and Linear Programming. American Economic Review 42, pp. 283-303.

SOLAGRAL (1998): Le Commerce des produits agricoles entre l’Union Europeenne et les Pays Mediterraneens: Modele d’analyse, Rapport Final Etude DG VI/A/5, Appel d’Offre VI/P/295, Juin, Paris: SOLAGRAL.

Takayama, T. and Judge G. G. (1971): Spatial and Temporal Price and Allocation Models. Amsterdam: North Holland.

Tangermann, S. and Josling T. (1994): The GATT and Community preference for cereals. AgraEurope 1602 July 15, pp. E8-E10.

USDA (United States Department of Agriculture) (1997): Agricultural Baseline Projections to 2005, Reflecting the 1996 Farm Act. World Agricultural Outlook Board, Office of the Chief Economist, U.S. Department of Agriculture, Staff Report n.WAOB-97-1, February, Washington DC: USDA.

World Bank (1996): World Development Report 1996. New York: Oxford University Press.

World Bank (1997): World Development Report 1997. New York Oxford University Press.

� 	I wish to thank Fabrizio De Filippis, Marina  Mastrostefano and Luca Salvatici for their helpful comments on an earlier draft of the paper, and Karen Ackerman and Pierre Bascou for supplying unpublished information. The research is co-financed by the University of Calabria, the Italian Ministry of University and Scientific and Technological Research (Intra-university research program on «Italian agro-food system and European integration», coordinated by Prof. Roberto Fanfani; Research Unit of the University of Rome «La Sapienza», coordinated by Prof. Michele De Benedictis) and the Italian National Research Council (research grant No. 98.01514.CT10).


� 	This includes both soft and durum wheat, as well as wheat flour.


� 	The data source for production and utilization in 1994 is the FAO «Food Balance Sheet» database for «wheat & products». Although the term «consumption» is often used here interchangeably for «utilizations», the latter would be more appropriate, «consumption» including food, feed, seed and other uses as well as wastes.


� 	The source for production prices for most countries has been IWC (1995). Information produced by FAO and OECD has been used as well. Most consumer prices have been determined based on prices of bread as listed in IWC (1995).


� 	These have been obtained based on information provided in IWC (1995).


� 	A negative release implying an increase in stocks. 


�	The 19 countries or regions considered are: the European Union (15 members); the United States; Canada; Argentina; Australia; China; Japan; South Africa; the countries of the former Soviet Union, apart from Estonia; Turkey; the other Mediterranean countries; the other European countries; Mexico and the other Central American and Caribbean countries; the other South American countries; the other African countries; the other countries of the Near East; the other countries of the Far East; the other countries of Oceania; the candidate countries most likely to become members of the EU in the near future (Cyprus, Estonia, Poland, the Czech Republic, Slovenia and Hungary). Although the time reference of the «Base» model is 1994, a European Union of 15 members has been assumed in order to facilitate comparisons with other scenarios.


� 	This is given by 110% of the intervention price, which was equal to 115.49 ECU/t (117 ECUs minus the agrimonetary correction) times the «switch-over» coefficient (1.21), divided by the average ECU/$ exchange rate in 1994 (.8431),  less domestic transportation and handling costs in the EU ($20/t).


� 	Detailed information regarding the model structure and data bases can be obtained from the author.


� 	The source for the quotas is the WTO, that for the in-quota tariff rates is OECD (1995).


� 	As forecasted by USDA (1997) for harvested wheat area between 93/94 and 00/01. The change derives from the increase of farmed land as a result of the elimination of set aside as a condition for access to the direct payments, and from the removal of distortions in land allocation decisions as a result of the decoupled nature of the support.


� 	For the years before 2000 the allocation to export subsidies in the Act is lower than the maximum export subsidy expenditure allowed by GATT commitments.


� 	EU policies are here defined "compatible" with the GATT commitments if these are not binding, that is if the market equilibrium which is attained with the constraints in place is the same as if they did not exist.


� 	102.4 EURO/t at the farm gate, equivalent to the 119.19 EURO/t intervention price.


� 	Between 1979 and 1999 the $/ECU exchange rate fluctuated between 0.72 in 1980 and 1.32 in 1985.


� 	Both OECD (OECD, 1999) and FAPRI (FAPRI, 1999; European Commission, 2000) have made available results from simulations undertaken on the effects of the "Berlin Agreement". The results of the OECD estimates indicate that in 2004 the EU would be in a position to export wheat above the volume allowed by the GATT agreement without export subsidies; overall EU wheat exports would be equal to 18.6 million tons. The OECD estimates were obtained by using the AGLINK model and assuming, amongst other things, a set aside rate of 17.5%. The simulations performed by FAPRI in 1999 – which assume a EURO/$ exchange rate of 1.08 -  forecast however that from 2003 (with a compulsory set aside rate of 10%) the EU would be in a position to export grain without subsidies even with pre-«Agenda 2000» policies; the March 1999 reform, even assuming a set aside rate of 5%, would make unsubsidized exports possible from as early as 2001. The simulations by FAPRI whose results are presented in European Commission (2000), based on the different models developed by FAPRI at Iowa State and at the University of Missouri, confirm that with the policy changes introduced with Agenda 2000 package the EU is expected to be able to export wheat without subsidies already in 2002. The FAPRI-Iowa model assumes a EURO/$ exchange rate of 1.25 and a 10% set aside rate; the FAPRI-Missouri model assumes a 1.08 exchange rate and a 5% set aside rate. Rayner et al. (1999) found a 90% probability of the EU export subsidy constraints becoming binding in 2000/01 with the pre-«Agenda 2000» policies, assuming a 15% set aside rate; on the other hand, with a ECU/$ exchange rate equal to 1.14, they estimate the probability of EU not needing subsidies to export wheat to be equal to 84%.
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		Table  1: European Union. Simulation results.

				BASE						BASE		2001						"AGENDA 2000"  -  2001

				1994				15% SA		10% SA		5% SA		0% SA				15% SA		10% SA		5% SA		0% SA

		PRODUDUCTION  (Mill t)		85.7				89.3		90.6		92.4		95.5				86.7		89.9		92.1		93.3

		CONSUMPTION (Mill t)		72.2				77.4		78.4		79.1		79.1				78.8		78.8		79.2		80.1

		STOCK CHANGES (Mill t)		-3.3				-2.2		-1.9		-1.6		-1.6				-1.7		-1.7		-1.6		-1.3

		EXPORTS (Mill t)		16.7				14.4		14.4		14.4		14.4				9.7		12.9		14.4		14.4

		IMPORTS (Mill t)		0				0.350		0.350		0.0		0.0				0.0		0.0		0.0		0.0

		NET TRADE POSITION (Mill t)		16.7				14.1		14.1		14.4		14.4				9.7		12.9		14.4		14.4

		SUBSIDIZED EXPORTS (Mill t)		16.7				14.4		14.4		14.4		14.4				9.7		12.9		14.4		14.4

		MAX SUBSID.EXPORTS (Mill t)						14.4		14.4		14.4		14.4				14.4		14.4		14.4		14.4

		EXPORT SUBS. EXPEND. (Mill $)		1603.9				1041.8		992.6		970.7		970.7				469.1		796.3		730.3		729.4

		MAX EXP. SUBS. EXP. (Mill $)						1529.7		1529.7		1529.7		1529.7				1529.7		1529.7		1529.7		1529.7

		CONSUMER PRICE (Euro/t)		153.4				130.6		123.9		119.2		119.2				121.3		121.3		118.1		112.0

		PRODUCER PRICE (Euro/t)		136.6				113.7		107.0		102.4		102.4				104.5		104.5		101.3		95.1

		INTERVENTION (Mill t)		0				0.0		0.0		0.5		3.7				0.0		0.0		0.0		0.0

		INTERVENTION PRICE1 (Euro/t)		123.1				102.4		102.4		102.4		102.4				93.4		93.4		93.4		93.4

		REF. PRICE V.E.R.1 (Euro/t)		136.6				114.2		114.2		114.2		114.2				104.5		104.5		104.5		104.5

										BASE		2002						"AGENDA 2000"  -  2002

								15% SA		10% SA		5% SA		0% SA				15% SA		10% SA		5% SA		0% SA

		PRODUDUCTION  (Mill t)						90.2		91.7		94.1		97.2				85.5		88.6		91.7		94.1

		CONSUMPTION (Mill t)						78.1		79		79.4		79.4				80.5		80.5		80.5		80.8

		STOCK CHANGES (Mill t)						-2		-1.8		-1.6		-1.6				-1.3		-1.3		-1.3		-1.2

		EXPORTS (Mill t)						14.4		14.4		14.4		14.4				6.2		9.3		12.4		14.4

		IMPORTS (Mill t)						0.35		0		0		0				0		0		0		0

		NET TRADE POSITION (Mill t)						14.1		14.4		14.4		14.4				6.2		9.3		12.4		14.4

		SUBSIDIZED EXPORTS (Mill t)						14.4		14.4		14.4		14.4				6.2		9.3		12.4		14.4

		MAX SUBSID.EXPORTS (Mill t)						14.4		14.4		14.4		14.4				14.4		14.4		14.4		14.4

		EXPORT SUBS. EXPEND. (Mill $)						970.3		702.7		698.6		698.6				136.7		518.1		615.2		657.7

		MAX EXP. SUBS. EXP. (Mill $)						1259.7		1529.7		1529.7		1529.7				1529.7		1529.7		1529.7		1529.7

		CONSUMER PRICE (Euro/t)						127.9		121.9		119.2		119.2				111.5		111.5		111.5		109.3

		PRODUCER PRICE (Euro/t)						111.0		105.1		102.4		102.4				94.6		94.6		94.6		92.4

		INTERVENTION (Mill t)						0.0		0.0		1.9		5.0				0.0		0.0		0.0		0.0

		INTERVENTION PRICE1 (Euro/t)						102.4		102.4		102.4		102.4				84.5		84.5		84.5		84.5

		REF. PRICE V.E.R.1 (Euro/t)						114.2		114.2		114.2		114.2				94.6		94.6		94.6		94.6

										BASE		2005						"AGENDA 2000"  -  2005

								15% SA		10% SA		5% SA		0% SA				15% SA		10% SA		5% SA		0% SA

		PRODUDUCTION  (Mill t)						92.8		95.5		99.9		102.2				89.9		93.1		95.3		97.6

		CONSUMPTION (Mill t)						80.1		80.4		80.4		80.4				81.5		81.5		82		82.4

		STOCK CHANGES (Mill t)						-1.7		-1.6		-1.6		-1.6				-1.3		-1.3		-1.1		-1

		EXPORTS (Mill t)						14.4		14.4		14.4		14.4				9.6		12.9		14.4		16.2

		IMPORTS (Mill t)						0		0		0		0				0		0		0		0

		NET TRADE POSITION (Mill t)						14.4		14.4		14.4		14.4				9.6		12.9		14.4		16.2

		SUBSIDIZED EXPORTS (Mill t)						14.4		14.4		14.4		14.4				9.6		12.9		14.4		14.4

		MAX SUBSID.EXPORTS (Mill t)						14.4		14.4		14.4		14.4				14.4		14.4		14.4		14.4

		EXPORT SUBS. EXPEND. (Mill $)						795.3		630.4		616.5		616.5				254.4		557.5		551.7		586.3

		MAX EXP. SUBS. EXP. (Mill $)						1529.7		1529.7		1529.7		1529.7				1529.7		1529.7		1529.7		1529.7

		CONSUMER PRICE (Euro/t)						121.2		119.2		119.2		119.2				111.5		111.5		108.2		105.3

		PRODUCER PRICE (Euro/t)						104.4		102.4		102.4		102.4				94.6		94.6		91.3		88.4

		INTERVENTION (Mill t)						0.0		2.4		5.7		9.0				0.0		0.0		0.0		0.0

		INTERVENTION PRICE1 (Euro/t)						102.4		102.4		102.4		102.4				84.5		84.5		84.5		84.5

		REF. PRICE V.E.R.1 (Euro/t)						114.2		114.2		114.2		114.2				94.6		94.6		94.6		94.6

		1 : farm gate price; this is lower than the consumer price by the per unit handling and transportation costs to the

		domestic market or to the intervention, both assumed to be equal to $20 per ton.






