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Abstract:  
The purpose of the paper is to analyze the implications of different scenarios of agricultural 
trade liberalization in the Doha Round. We analyze implications for agricultural sector in 
Poland and selected other countries (Czech Republic, Slovakia, France, Germany, Brazil and 
the U.S.). We compare the content of three basic proposals presented by the United States, 
European Commission and the G-20 in 2005. We compare the proposals with respect to the 
depth of tariff cuts, and scope of Aggregate Measures of Support (AMS) reductions. We 
compare the possible implications of American and European scenarios assuming, in both 
cases, a complete elimination of export subsidies.  

In order to analyze the implications of the Doha Round we use the GTAP model, with 
updated data on levels of AMS, in analyzed countries. First we analyze the possible 
implications for world process and trade flows. Then, we analyze possible changes in trade 
flows of major agricultural products of above mentioned countries.  

The implications for three selected NMS of the European Union are less pronounced in 
comparison to changes in French and German agricultural sector. Changes in agricultural 
trade are usually not exceeding 3-5 percent for NMS European countries. The major sectors in 
Poland benefiting form liberalization can be: live animals, dairy products and other grains in a 
lesser extent. Welfare and GDP changes are positive in majority of all countries. 

  

 

I. WTO Agreement on Agriculture  

 

The World  Trade Organization (WTO) emerged in 1994 from the General Agreement on 
Tariffs and Trade (GATT), established in 1947. For 47 years the GATT proved to be an 
efficient international organization. In the course of eight successive rounds of multilateral 
negotiations it succeeded in reducing the average level of tariffs in the developed countries 
from 40 per cent after the war to about 6 per cent at the end of the eighties. The only major 

                                                 
1 The detailed study regarding on implications for Poland was financed by the Polish State Committee for 
European Integration.  
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sector totally excluded from the seven rounds of negotiations was agriculture. The 
negotiations on this sector were blocked mainly by the European Community. The 
implementation and operation of the Common Agriculture Policy (CAP), was regarded as a 
main obstacle for starting negotiations regarding liberalization of trade in this sector. 

The situation has changed in the middle of 1980’s with the Uruguay Round (1986-1993). The 
United States and major agricultural exporters from so called Cairns-Group2 treated negations 
in this as sine qua non condition for starting a new round. The European Communities 
accepted this condition for international and internal reasons. High intervention prices, 
leading to large production and export surpluses, required large export subsidies (export 
refunds) and raised the cost of the CAP very significantly. In the early 1980’s about 70 per 
cent of the EC budget was spend on agricultural price interventions and export subsides, i.e. 
on Guarantee Section of the EAGGF (European Agricultural Guidance and Guarantee Fund). 
This was hardly acceptable for net contributors to budget, and especially for U.K, who 
insisted on lowering the cost of the CAP. Thus, combined external and internal pressure in the 
EC enabled negotiations and agreement on agriculture.  

After lengthy and difficult negotiations, conducted mainly between the EU and U.S., the final 
compromise was reached. It resulted in WTO Agreement on Agriculture, and Sanitary and 
Phyto-Sanitary (SPS) Agreement. The final compromise was reached in November of 1992 
by so called Blair House Agreement, enabling the continuation of McSharry reforms of the 
CAP and limiting the scope of agricultural intervention.3

The Agreement on Agriculture was a first step towards liberalization of international trade. Its 
provisions were implemented gradually from 1995 till 2001. The Agreement contained three 
types of commitments.  

First, there were commitments liberalizing market access. They consisted of three elements.  
The “tariffication”, which is meaning that all non-tariff measures were converted into tariff 
equivalents. The reference period for calculation of equivalents was set at 1986-1988. The 
tariffication  was supplemented by special safeguard clauses, allowing for  temporary 
increases in protection of “sensitive” products. All “tariffied” were bound in the schedules of 
commitments. They were then gradually reduced by 36% in developed and by 24% in 
developing countries. The WTO members had also to introduce minimum access quotas, for 
goods protected by high tariffs4.  

Second, WTO members agreed to reduce total amounts of export subsidies by 36 percent in 
developed countries (and 24% in developing countries). The commitments to reduce subsidies 
in volume terms were set at 21 and 14 percent respectively. The reductions had to be 
implemented till year 2001.  

Third, the WTO members had to reduce gradually financial support for different types of 
domestic support and intervention. The so-called aggregate measure of support (AMS) had to 
be reduced by 20 percent in developed countries over the period of six years. The developing 
countries had to implement the same reduction but over the period of ten years. This 

                                                 
2 Cairns Group is a coalition of 19 agricultural exporting countries. A diverse coalition is bringing together 
developed and developing countries from Latin America, Africa and the Asia-Pacific region. 
3 See e.g. Croome (1995), p. 340-341.  
4 „Tariffied” duties were sometimes very high (over 100 per cent). Minimum access quota were equal to 3% of 
the domestic consumptions at the beginning of implementation period (in 1995) and were gradually expanded to 
5% of consumption in 2001.  
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commitment was applied only to so called Amber box measures, having distorting impact on 
domestic production and international trade.5 The other, so called Green box measures, having 
no or only minimal impact one on production, are not subject of reduction commitment. 6 All 
compensatory direct payments to producers and decoupled income support payments, applied 
in the framework of McSharry reform of the CAP, as well as similar measures applied in the 
U.S., were included in the Green Box. Also, Blue box measures, such as direct payments under 
production-limiting programmes, are not subject to the commitment of AMS reduction.7   

The Agreement on Agriculture was a significant step towards trade liberalization. Yet, it was 
frequently criticized by many international economists. Some of them underline the risk of 
“dirty tariffication”, meaning that some countries increased artificially the level of bound 
duties in the process of conversion.8 The other criticize special safeguards measures, which 
enable temporary protection, and thus potentially undermine the value of commitments 
undertaken in the schedules of concessions. Some other point out that some measures not 
included in the Amber box, in reality distort international trade as well. Finally, one can 
criticize that the system of minimum access quotas, is costly and not very efficient in terms of 
real liberalization. 

The negotiators were aware of some weakness of the Agreement. Therefore, they have added 
the Article 20, calling for continuation of the reform process. The WTO members agreed that 
negotiations will be initiated in 2000 and shall take into account: (i) the experience to that date 
from implementing; (ii) the effects of the reduction commitments on world trade and (iii) non-
trade concerns, special and differential treatment to developing countries and other long-term 
objectives.  

Thus, many countries, and especially developing ones, treat agricultural negotiations as one of 
the key objectives in the Doha Round. But the major negotiators and positions are different 
from what we have seen during the Uruguay Round.  Apart of United States and the European 
Union9 the large group of food exporting developing countries became much more active. The 
G-20 group, which is organized mainly by Brazil  and India became major partner in ongoing 
agricultural negotiations.  

 

II. Doha Round: Ministerial Declaration and position of 
major negotiating parties 

 

                                                 
5 These measures are defined in articles 6.1-6.3 of the Agreement on Agriculture. There is the de minimis rule, 
stating, that these measures do not have to be reduced, if they account for less than 5 percent of the value of 
supported production.  
6 Green box measures are described in Annex II to the Agreement..  
7 Blue Box measures are defined in article 6.5 of the Agreement on Agriculture.  
8 This was possible by manipulation with statistical data, and application of different methods of tariffictaion 
with respect to unusual non-tariff measures. 
9 There are some protectionist developed countries (Japan, Korea, Switzerland and Norway) which support the 
position of the EU. 
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The new round of negotiations, after the failure in Seattle (1999),  started in October 2001. 
The goals of agricultural negotiations are included in chapter 13 of the Ministerial Declaration 
of Doha Development Agenda (DDA).10 Negotiators recall that the “long-term objective is to 
establish a fair and market-oriented trading system …in order to correct and prevent 
restrictions and distortions in world agricultural markets.” “We commit ourselves to 
comprehensive negotiations aimed at:  substantial improvements in market access;  reductions 
of, with a view to phasing out, all forms of export subsidies;  and substantial reductions in 
trade-distorting domestic support.  We agree that special and differential treatment for 
developing countries shall be an integral part of all elements. We take note of the non-trade 
concerns reflected in the negotiating proposals …”.  The agricultural negotiations “shall be 
concluded as part … of the negotiating agenda as a whole” (single undertaking). 

The acceptance of DDA enabled starting negotiations. The positions of U.S and the EU after 
discussions converged  slightly. In consequence both parties presented a joint proposal11, 
which enabled some informal progress during the Ministerial Conference in Cancun 
(September 2003). 12 The draft text clarified many elements of possible final compromise. But 
in formal terms there was no progress at all.13  

The European Commission, in a summary of agricultural negotiations presented in December 
of 2003, stressed inter alia the following goals of the European Union.  The reduction of 
tariffs shall be achieved through deeper cuts in higher tariffs with flexibilities for sensitive 
products (some form of harmonization formula).  There should be no limits for Green box 
measures, and all export promoting measures (ie. state trading, food aid and not only export 
subsidies) should be rigorously reduced or eliminated.14  

The next step informal in the agricultural negotiations was made before Ministerial 
Conference in Hong Kong (December 2005). In the process of preparations all major groups 
of countries presented their proposals, which later one were reflected in the Modalities on 
Agriculture (see later on).  

The first proposal was submitted by the US. Delegation on 10 October of 2005.15 The US 
proposed very differentiated and deep reductions of AMS, covered by Amber box. The AMS 
of small countries (up to 12 billions of dollars), should be reduced by 37%, for medium 
countries (12-25 billions by 60%)  and that of largest countries, (above 25 billions) by 83%16. 
The proposed tariff cuts, from 55 to 85 percent are very deep as well. Details of both limits 
are shown in the following tables. The U.S. delegation proposed also the elimination of all 
export subsidies by year 2010 and elimination of state trading in exports. The export credits 
should be granted on the same terms as commercial credits.  

 

Two days later (12 October 2005) the G-20 group submitted its proposal as well.17 The group 
is working since Cancun Conference (2003) and consist of developing countries having 
interest in agricultural negotiations.  The leading countries are Brazil followed by India. The 

                                                 
10 Document WTO: WT/MIN(01)/DEC/1, 21 November 2001. (Doha Development Agenda) 
11 WTO: Committee on Agriculture (2003): First Draft on Modalities …. 
12 Document WTO: WT/MIN(03)/20, 23 Septmber 2003. (Ministerial Conference Cancun). 
13 Document: WT/MIN(03)/20, 23 September 2003 
14 Commission of The EC: Reviewing the DDA Negotiations … 
15 The informal document: U.S. Proposal for Agricultural Negotiations. 
16 The largest reductions would be applied to EU only, while U.S. would fall into 60% reductions of AMS. 
17 The position of G-20 is available at: http://www.g-20.mre.gov.br/proposals.asp
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other large members of the group are China, Egypt, Indonesia, Mexico, Pakistan, and 
Philippines. The G-20 group proposed deeper reduction of AMS for smaller providers of 
domestic support (Amber box) and smaller tariff cuts for developing countries. The details are 
also shown in the following tables.  

The last proposal was presented by the European Communities on 29 October 2005.18 The EU 
expressed readiness to cut AMS by 70% (assuming that US cuts its AMS by 60%) on the 
assumption that this does not undermine the reforms of the CAP. The Blue box measures 
should be limited to 5 percent, with clear criteria for applications in order to limit possible 
trade distortions.  The EC also expressed readiness to eliminate all export subsidies, on the 
assumption that other forms of export promotion credits (such as state trading or export 
credits) are eliminated as well. Finally, the Union could accept the tariff cuts proposed by the 
G-20, on the condition that 8% of tariff lines will have a status of sensitive products with 
lower cuts, and safeguards measures would be applied with respect to bovine meat, poultry, 
sugar, butter, fruits and vegetables.  

The comparison of tariff cutting formulas, proposed by three groups of countries is presented 
in the Table 1.  

Table 1: Comparison of tariff reductions proposed by EC, G-20 and US 

The scope 
of 
reductions 

Proposed 
tariff 
reductions 

Tariff 
cap 

The scope of 
reductions 

Proposed 
tariff 
reductions 

Tariff 
cap 

 

Developed countries Developing countries 

   

1 <0;30> 35% (pivot 

20%-45%) 
<0;30> 25% (pivot 

10%-40%) 

2 (30;60> 45% (30;80> 30% 

3 (60;90> 50% (80;130> 35% 

 

EC offer 

28.10.2005  

4 above 90% 60% 

 

 

100% 

above 130 40% 

 

 

150% 

 

1 <0;20> 45% <0;30> 25% 

2 (20;50> 55% (30;80> 30% 

3 (50;75> 65% (80;130> 35% 

G-20 offer 

12.10.2005 

4 above 75% 75% 

 

 

100% 

above 130% 40% 

 

 

150% 

                                                 
18 The details can be found in an unofficial paper called: Making Hong Kong a Success: Europe’s Contribution. 
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1 0-20 from 55% 
to 65% 

0-20 

2 20-40 from 65% 
to 75% 

20-40 

3 40-60 from 75% 
to 85% 

40-60 

US offer  

10.10.2005 

4 Above 60 from 85% 
to 90% 

 

 

75% 

above 60% 

 

No 
proposal 

 

 

 

 

Note: pivot means that reduction for a single tariff line can be in some range (20-45% for developed countries 
and 10-40% for developing countries) with some bound average tariff reduction.  

Source: Based on proposals submitted in October 2005.  

Table 1 shows that in general terms the US proposed the deepest tariff cuts, while the EC 
offer is least radical. The G-20 proposal is somewhere between the first two offers. In the 
similar way we can compare the proposed reductions of AMS by all groups of countries. Both 
types of offers were important in formulation of Modalities on Agriculture. 

Table 2: Comparison of proposed reductions of AMS by EC, G-20 and US 

G-20 proposal  US proposal  EC proposal 

Level of AMS 
support In the 
base period 

Proposed 
percentage 
reductions 

Level of AMS 
support In the 
base period 

Proposed 
percentage 
reductions 

Level of AMS 
support In the 
base period 

Proposed 
percentage 
reductions 

0-15 bln $ 60% 0-12 bln $ 37% UE 70% 

15-25 bln $ 70% 12-25 60% US 60% 

Above 25 bln $ 80 % Above 60 bln $ 83% Other countries 50% 

Source: Based on proposals submitted in October 2005.  

The Table 2 demonstrates that US proposed the deepest reductions for large countries, 
although the reductions for many small countries are quite limited. The EU offer is least 
radical. The G-20 is somewhere between with deepest reductions (60%) for small countries.  

 

 

III. Modalities on Agriculture 
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The next important stage in negotiations was the submission of Draft Possible Modalities on 
Agriculture19, which show the range of possible final compromise in agriculture. They were 
published by Committee on Agriculture in July 2006. The scope of tariff reductions is 
presented in Table 3.  

Table 3: Tariff reductions proposed in Modalities on Agriculture (12.07.2006) 

 Ad valorem 
tariffs in range 

between: 

Proposed 
reduction 
of tariffs 
(scope) 

Tariff 
cap2

 Ad valorem 
tariffs in range 

between: 

Proposed 
reduction of 

tariffs 
(scope) 

Tariff 
cap 

 

Developed countries Developing countries 

1 (0;20-30> 20-65% (0;20-50> <15; > 65> 

2 from (20;30> 

to (40;60> 

40-60% From (20;50> 

do (40-100> 

<20; <75> 

3 from (40;60> 

do (60;90> 

35-85% From (40;100> 

do (60-150> 

<25;<85) 

 

 

4 Above 

 (60;90) 

42-90% 

 

 

75-
100% 

Above 
(60;150) 

<60;<90) 

 

 

150% 

Notes: 1. Tariff cap means that if, after the application of the tiered formula, a bound duty should be greater than 
[75-100] per cent, it shall be reduced to that level 

2. Sensitive products can be differently treated  

Source: Document WTO: TN/AG/W/3 Draft Possible Modalities on Agriculture, 12 July 2006, p. 6-7. 

The data included in the Table 2 reflect the offers of major participants in the Round. Lower 
levels of reductions are close to the EC offer, while upper are similar to positions taken by the 
U.S.. These data prove that countries did no change their negotiating positions in mid 2006. 
Extreme bands of Modalities suggest that perhaps there were even more extreme positions, 
which do not have real significance. The modalities with respect to domestic support AMS, 
are gathered in Table 4.  
Table 4: Proposed scale of reductions of AMS in Modalities on Agriculture 

The level of AMS in the base period Proposed reductions of AMS in percent 

0-15 bln $ 37-60% 

15-40 bln $ 60-70% 

Above 40 bln $ 70-83% 

Source: Document WTO: TN/AG/W/3 Draft Possible Modalities on Agriculture, 12 July 2006. 

                                                 
19 Document WTO: TN/AG/W/3 Draft Possible Modalities on Agriculture, 12 July 2006. 
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These data also reflect the extreme positions presented by three major groups of countries. In 
fact, the possible range of reductions is large. The dates of base period are not defined, 
although the EC proposed years 1995-2001.  

The last element of negotiating positions refers to more specific form of domestic production 
subsidies included jointly in Amber box, Blue box and product specific de minimis. Here, there 
was no offer from the European Communities, so the following Table 5, refers only to general 
level of AMS cap. 

Table 5:  Summary of positions describing limits of AMS support for specific types of 
intervention (product specific,  Amber box and  Blue box) 
G-20 proposal US. Proposal E.C. proposal 

Level of 
spending in the 

base period  

Proposed 
range of 

reductions 

Level of 
spending in the 

base period  

Proposed 
range of 

reductions 

Level of 
spending in the 

base period  

Proposed 
range of 

reductions 

0-10 bln. $ 70% 0-10 bln $ 31% EC 70% 

10-60 bln. $ 75% 10-60 53% US 60% 

Above 60 bln $ 80 % Above 60 bln $ 75% Other countries 50% 

Source: based on proposals from 2005. 

There are some proposals in Draft Modalities with respect to the base period for AMS 
calculation (1995-2000). All parties accepted the elimination of export subsidies in their 
proposals. In Modalities the proposed time frame is 2007-20013, which coincidences with the 
new stage of CAP reforms. Other forms of export support, like export credits and state 
trading, shall also be gradually eliminated.  

The range of margins in the Draft Modalities is very large. Therefore, it is rather unlikely that 
completely new positions could be presented and change the shape of final compromise. 
Therefore, for the sake of realism, we will only take into account the positions of major 
participants, in simulating possible impact of the Doha Round on Polish agriculture.  

IV. Review of literature of the CGE simulations of the 
Doha Round 

The Computable General Equilibrium (CGE) models are well suited to simulations of world 
wide implications of changes in trade policy.  They enable to show how changes in one or 
many sectors do influences variables in all other sectors of home and other countries. 
Probably, the Global Trade Analysis Project (GTAP) is the most frequently utilized model. It 
will be described in detail in a next section of the paper.  

Francois et. all (2003) present an early simulation study of the Doha Round. They analyzed 
implications of the Doha in agricultural and industrial sectors and in services, in line with 
several scenarios. According to the base scenario a 50 percent reduction of import duties for  
agricultural products should increase world welfare by 27 billons of dollars, of which 70 
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percent  would be the gain in the OECD countries.  The partial reduction of domestic support 
(AMS) should increase the OECD countries’ income by additional 8 billion20. But this 
estimate is based on optimistic assumptions regarding the level of liberalization, which 
appeared o be feasible in the early stage of negotiations.  

Peters and Vanzetti (2003) from UNCTAD, perform a simulation focused on agricultural 
negotiations. The Agricultural Trade Policy Simulation Model used by them is deterministic 
simulation partial equilibrium model. Their simulation was based on a central scenario, 
reflecting First Draft Modalities dated 2003.  

According to this simulation the significant reduction of duties and elimination of export 
subsidies will increase world prices of agricultural products by 3.1 per cent. But the prices in 
protectionist developed countries will drop. The most significant changes may appear in the 
most protected sectors, such as: sugar, dairy products, beef meat and vegetable oils. The 
reduction of protectionism will improve the economic position (producer surpluses) of 
producers and exporters in countries having comparative advantage in agricultural production 
(favorable climate, large size of farms) and will reduce producer surplus in protectionist 
countries. On the other hand, consumers in protectionist countries, like the European Union 
will gain. In total, there will be a significant increase of world welfare combined with large 
redistribution of incomes.  

The Cairns group of countries and in the EU was expected to benefit the most in terms of total 
welfare, but in the latter case the producer surplus drops. The losses of farmers in the EU, 
resulting from price reductions,  will be partially offset by direct income support financed by 
the CAP. The total changes, resulting from simulations are presented in Table 6. The absolute 
numbers are probably less important, but relative changes are meaningful and similar to many 
other simulations of the implications of Doha Round.  
Table 6: Estimated implications of the liberalization in agriculture according to base, 

compromise scenario (in millions of dollars) 

Group of countries 
Consumer 

surplus 
Producer 
surplus 

Income from 
import duties

Income from 
exports Welfare change

Developer 34 735 -24 403 1 652 1 189 11 983

Developing  -18 023 19 204 -140 16 557 1 040

Least developer -2 455 2 230 26 1 254 -199

G-20 Group -11 558 12 097 381 10 951 920

Cairns Group -7 090 8 900 217 8 297 2 027

European union 23 940 -22 399 4 081 -6 039 5 623

United States  -4 950 5 845 -49 3 941 846

Word 14 256 -2 970 1 538 19 001 12 824

                                                 
20 Francois et all. (2003, p. 24). The estimate is based on constant returns to scale. This increase describes change 
in equivalent variation of income. 
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Source: Peters, Vanzetti (2003), p. 21-23. 

 

 

More recent studies, like Kinnman and Lodefalk (2006), based on the GTAP model, show 
more disaggregated results. In the latter study, the authors demonstrated the redistribution of 
income among regions and sectors covered by the Doha round negotiations. They are 
presented in the Table 7. 

 

Table 7: Welfare effects, according to central scenario, shown by group of countries and areas of 
negotiations 

Liberalizing region 

  

                 Benefiting region 

Agriculture Manufactur
es 

Services Trade 
facilitation 

Total 

Developed   

Developed 

8,9 12,2 2,1 8,6 31,8 

Developed   

Developing 

-0,5 4,9 0,0 9,2 13,6 

Developed   

Total 

8,4 17,1 2,0 17,8 45,4 

Developing 

Developed 

1,5 12,1 -0,1 6,4 19,8 

Developing 

Developing 
5,6 4,5 2,8 21,8 34,8 

Developing 

Total 

7,1 16,6 2,7 28,3 54,6 

Total 

Developed 

10,4 24,3 1,9 15,0 51,6 

Total 

Developing  

5,2 9,4 2,8 31,0 48,4 

Total 

Total 

15,5 33,7 4,7 46,0 100,0 

Źródło: Kinnman and Lodefalk (2006), p. 60, table 12.2. 

 

According to this simulation, the negotiations in agriculture, despite their political sensitivity, 
are not so important in economic terms. They represent only 15.5 percent of total welfare 
gains. Majority of benefits from liberalization of agricultural policies is achieved by 
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developed countries and liberalization in developing countries is not very important for 
developed states (only 1.5 percent of gains). Probably in Kinnman and Lodefalk, the gains 
from trade facilitation are overestimated in relation to other areas of negotiations. 

 

Finally, there are studies analyzing in detail agricultural negotiations and using GTAP model. 
This sort of study, analyzing implications for Poland as well, was made by Kerkela et all. 
(2006). The authors analyzed implications of elimination of export subsidies for EU members 
and some other countries. This step will reduce world prices of some agricultural products, 
and especially that of dairy products, meat and grains. In consequence the value of production 
will change in many countries. The authors analyzed implications for selected countries, 
including Poland, and are worth to be cited here.  

 

Table 8 Changes in production (in percent) in the long run resulting from abolition of export 
subsidies. 

 Wheat Other grains Milk Dairy products Beef meat Other meat 

Germany and 
Austria 

-5,7 -7,0 -2,6 -2,4 -6,2 -0,5 

France -8,4 -5,0 -2,3 -5,1 -1,7 -1,0 

Poland +0,7 +1,4 +0,8 +3,7 +1,3 +0,5 

U.S. +1,2 +0,8 +0,3 +0,3 +0,5 +0,5 

Russian Fed. +0,5 +1,2 +1,9 +4,8 +16,3 +1,1 

Note: only some countries are show here.  

Source: Kerkela et all. (2006), p. 37. 

 

According to this study elimination of export subsidies will be harmful for agricultural 
production of “old” member states of the EU, and especially for France and some countries 
form Northern Europe (not shown here), while the situation of Poland will improve in relative 
terms. It results from the fact, that elimination of export subsidies can increase internal EU 
prices and domestic process of new members states. This, in consequence, can stimulate 
domestic production. The largest production gains are foreseen for United States, other Cairns 
group countries and Russian Federation.  

 

In our study we will estimate economic implications of elimination of export subsidies, 
reduction of AMS and reduction of tariffs, i.e. all potential implications of the Doha Round 
for Poland and some other countries.  
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V. Model, database and simulations assumptions 

The model 
The model used in this study is a standard GTAP model. It is a multi-region multi-sector 
computable general equilibrium model, widely applied in trade policy analysis. It has been 
developed in the Global Trade Analysis Project center at Purdue University, US. 

GTAP, as every computable general equilibrium model is a theoretical description of an 
economy, in this case, the global economy. It models behavior of economic agents in the 
maximization processes taking place in the economy: utility of consumers, profits of 
producers subject to budget and resource constraints and accounting relationships. It describes 
all the physical and financial flows between all the economic agents according to the double 
accounting principle. 

  

The GTAP model assumes existence of a so-called regional household that makes all the 
spending decisions that take place within the economy of a given region21. This entity 
allocates expenditures to private consumption, government expenditures or savings. It derives 
its income from ownership and sales of primary factors of production – capital, labour (skilled 
and unskilled), land and natural resources. 

This concept has very convenient characteristics. The utility function governing the division 
of expenditures is in fact a social utility function and can be used in the analysis of the 
changes in economic policy. It has its drawbacks however – the expenditure decisions on the 
part of government are unrelated to the government budget constraints; the expenditures are 
allocated according to the total budget constraint of the household and not taking into account 
the government receipts. 

The structure of preference of the regional household is based on the multiply nested utility 
function. According to such a function, the division of expenditure is made at different level 
of aggregation. In the case of the GTAP model, on the top level or the top nest the household 
is taking a decision concerning allocation of expenditures between the private consumption, 
government consumption and savings. The allocation is done according to the Cobb-Douglas 
utility function. The government consumption expenditures are further allocated into domestic 
and imported goods according to the constant elasticity of substitution (CES) function. The 
private consumption expenditures are governed according to a Constant Difference of 
Elasticities (CDE) preferences to account for non-homothecity of consumer demands. The 
imported goods are differentiated according to the Armington aggregation, using a CES 
function. 

Firms produce using primary factors purchased from the regional household and 
intermediates. The sources of primary factors are purely domestic – it is assumed that the 
factors are strictly immobile internationally and mobile within a region (with exception of 
land and natural resources). The intermediate goods can be either domestically produced and 
imported. 

The factor demands derived from the production function allocate expenditures into primary 
factors  and intermediates. The demand for these two broadly defined aggregates is Leontief. 
The model in its basic version does not allow substitution between primary factors and 

                                                 
21This part follows Hertel, Tsigas (1997), Structure of GTAP 
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intermediate goods. After assigning the shares of costs into the broad top level aggregates, the 
further allocation between factors is governed by a more general CES function allowing 
substitution. Intermediates are differentiated by country of origin using a CES aggregate. 

In the GTAP model there are two global sectors. A global banking sector is an intermediary 
between the regional demand for investment goods and the supply of savings. On the global 
level, these two values are assumed to be equal in equilibrium. Second global sector is the 
transport sector that supplies transport services used in international trade. 

The data 
The GTAP database is specifically designed to be used in the computable general equilibrium 
simulation. It is ready to use with the GTAP model. It is constructed using the input-output 
data of individual countries, macroeconomic data and data on international trade obtained 
from different sources, both country specific and international. In its most disaggregated form, 
the version 6 of the database covers information about 87 regions (countries and subsets of 
countries).  

The database contains information on 57 sectors in all of the regions. This data includes 
information on the production volume, sales, both domestic and international, intermediate 
use and primary factor use. It also contains information about bilateral trade between 
countries in both goods and services, on taxes, tariffs and subsidies. It also covers the data on 
the transport costs and international flows of transport services. Version 6 of the database uses 
year 2001 as a reference year. 

Simulations assumptions 
The shocks imposed on the global economy modeled using the GTAP model reflect the three 
areas of Doha round liberalization. This areas are the following: 

• Agricultural trade liberalization 

• Non-agricultural trade liberalization 

• Liberalization of trade in services 

Agricultural trade liberalization will be treated in considerably more detailed way, comparing 
to the remaining two aspects of trade liberalization that constitute a background for 
agricultural liberalization agreements. We do not model trade facilitation due to lack of 
reliable sources of the scope of the impact of this channel of liberalization. However, looking 
solely on the agricultural trade liberalization in the absence of treatment for other channels in 
the general equilibrium framework may be misleading and therefore including changes in 
manufacturing and services improves on the realism of the obtained results. 

We develop two alternative simulation scenarios. They differ exclusively in the way the 
agricultural trade is liberalized – in both scenarios, services and manufacturing are subject to 
the same shocks to assure comparability of results (caeteris paribus rule). 

The simulation scenarios include: 

• A reduction in tariffs on agricultural products 

• An abolition of agricultural export subsidies  

• A reduction in production subsidies and subsidies to agricultural production factors 

(land and capital) 
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The two scenarios correspond to the proposals on the scope of agricultural trade liberalization 
by United States and the European Union and are in line with tables 2 and Table 5. In the case 
of production subsidies, the rate of reduction was based on the total level of Producer Subsidy 
Equivalent (PSE) taken from the OECD data for 2001. The actual rates of reduction used in 
the simulation (for both factor and production subsides) are shown in Table 9. Export 
subsidies are completely eliminated. 

Table 9 Scale of reduction of subsidies to the factors of production (in %) 

scenario /country EU USA
Poland 0.7 0.83
Czech R. 0.7 0.83
Slovakia 0.7 0.83
France 0.7 0.83
Germany 0.7 0.83
U.K. 0.7 0.83
EU-New MS 0.7 0.83
EU-Old MS 0.7 0.83
USA 0.6 0.6
Brazil 0.5 0.37
Developed 0.5 0.37
Developing 0.5 0.37

countries
Source: assumptions in line with positions of major 

 
The tariff reduction is imposed on the modified tariff rates from the GTAP database. The 
modification reflects recent enlargement of the EU. It imposes the EU common external tariff 
to the tariff schedule of the new EU member states and eliminates all the tariffs between the 
UE-27. The GTAP database contains the effectively applied tariff schedules (including the ad-
valorem tariff equivalents for the specific agricultural tariffs, taking into account the import 
quotas). Tariff reduction to be set by the Doha round is expressed in terms of bound tariffs22. 
The rate of reduction in effectively applied rates is resulting from a reduction of bound rates 
was computed using the tariff data for 2001 on the 6 digit HS level coming from the WITS 
(UNCTAD/World Bank) database. Simulations ignore changes in trade facilitating tariff 
quotas23. Increasing tariff quotas should lead to greater effectiveness of the reduction in tariff 
level. 

The tariff level reduction obtained for the HS6 is then aggregated to the GTAP classification 
by weighted averaging using trade flows as weights. This gives the average tariff reduction 
scheme for GTAP sectors and can be imposed on the GTAP model. However, as the United 
States did not propose any reduction scenario for the developing countries, we applied EU-
proposal tariff reduction in both liberalization scenarios (EU and USA) for the developing 
countries. Average rates of reduction (by country) and two major sectors are given in Table 10. 

 

 

                                                 
22“Bound” rates are the duties, resulting from negotiations and contained in the WTO schedules of commitments.  
23 Authors believe that this aspect was ignored in the papers cited in the review of literature. 
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Table 10 Average reductions of tariffs (in %) 

Sector Industrial
scenario /country EU USA EU/USA
Poland 22.71 38.08 31.47
Czech R. 22.71 38.08 31.47
Slovakia 22.71 38.08 31.47
France 22.71 38.08 31.47
Germany 22.71 38.08 31.47
U.K. 22.71 38.08 31.47
EU-New MS 22.71 38.08 31.47
EU-Old MS 22.71 38.08 31.47
USA 50.64 44.82 41.90
Brazil 11.64 10.42 32.43
Developed 26.47 16.26 38.04
Developing 19.12 38.98 38.98
Source:  WITS data base (UNCTAD)

Agricultural products

 
The manufacturing tariff reduction is assumed to be implemented according to the Swiss 
formula with the coefficient equal to 524. Similarly, as in the case of agricultural liberalization, 
the manufacturing effectively applied tariff rate reduction is estimated using the levels of 
effectively applied and bound rates from the WITS database. One has to keep in mind, that 
this scenario is rather optimistic, especially in the case of developing countries. However, the 
overall level of tariffs in manufacturing is visibly lower than for agricultural products and 
therefore the impact of manufactured trade liberalization on the Polish economy, even in this 
optimistic scenario, is not significant. 

Similarly, as in the literature, the services trade liberalization is assumed to cause a reduction 
in trade costs that lead to the reduction of service prices by 1% in both scenarios. It is 
supposed to reflect the removal of barriers in cross border services provision. Liberalization 
of services is especially difficult to quantify and modeling it through reduction in transport 
costs is a standard practice in simulation experiments (see e.g. Kinmann i Lodefalk, 2006) 

VI. Simulation results 

Simulations were performed for 19 agricultural (plus manufacturing and services) goods for 
the following countries: Poland (PL), Czech Republic (CZ), Slovakia (SK), France (FR), 
Germany (DE), United Kingdom (UK), rest of EU-15 (EU-old), rest of new member states 
(EU-new), United States, Brazil, remaining developed countries (Developed) and developing 
countries (Developing). This aggregation was chosen to focus the analysis on Poland, its 
neighboring countries, its major trading partners and key world players. 

Trade liberalization, through a reduction in subsidies and tariffs, will lead to a drop in 
production in highly protectionist countries and it will eventually lead to an increase of most 
world prices of agricultural goods (see, eg. Peters and Vanzetti, 2003). These will not lead to 
a decrease in consumer surplus, since both the internal consumer prices and the costs of 
protection will fall. These increases in prices are usually greater in the case of deeper 

                                                 
24 The Swiss formula is as follows: TN = (A*TS)/(A+TO), where A is the coefficient, TN is the new rate, and 
TO is the old rate. 
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liberalization in line with the US proposal (as compared to the EU proposal). Lower consumer 
prices (thanks to tariff reduction) and higher producer and exporter prices (especially in 
countries in which protection level is low) will cause the demand and exports to go up in most 
product groups.  

 

Table 11 Changes in world's exports and prices (according to 2 scenarios) 

Variable/ World prices
Scenario EU USA EU     USA
Wheat 12.05 2.33 13.63   14.55
Cereal grains nec 6.34 2.96 31.06   33.19
Vegetables, fruit & nuts 0.85 2.54 0.63     0.88
Oil seeds 34.75 37.77 0.81     1.60
Sugar cane, sugar beet 0.36 -2.97 1.35     1.71
Plant based fibers 1.29 0.98 0.58     0.78
Crops nec 3.03 5.07 -0.03    0.56
Cattle, sheep, goats, horse -1.16 -1.55 5.26     6.35
Pigs, poultry & others 0.79 0.69 -0.82    -0.37
Raw milk -5.77 -3.32 9.42     9.46
Wool, silk worms, cocoons -2.00 -1.10 -1.11    -1.10
Meat: bovine& others 5.80 21.75 12.34   11.61
Meat: pig meat & poultry 10.48 10.38 0.79     1.06
Vegetable oils & fats 3.60 3.26 -1.69    -1.48
Sugar cane, sugar beet 14.63 17.10 18.18   16.55
Food products nec 2.96 4.89 -6.31    -6.42
Beverages and tobacco 1.00 2.31 -0.70    -0.35
Industry 3.74 3.77 -3.32    -3.02
Services 1.52 1.51 -0.32    -0.13

Exports of the world

Source: GTAP simulations. (percent changes)  
Table 11 shows that the highest price increases, amounting to more than 10%, are expected to 
appear in the case of meat, wheat and other grains, sugar, milk products – which are subject to 
highest level of the Common Agricultural Policy protection. If the increase in prices is 
combined with a decrease in tariffs, it will lead to a significant surge in exports of such goods 
as wheat, meat and oil seeds. 

Price changes lead to important shifts in the international trade flows. Changes in total trade 
and resulting impact on GDP and economic welfare are given in Table 12. 
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Table 12 Percentage changes in GDP, welfare, total exports & imports 

Variable
scenario /country EU USA EU USA EU USA EU USA
Poland 0.05 0.08 0.18 0.26 -1.17 -1.03 -2.18 -1.48
Czech R. 0.12 0.13 -0.10 -0.04 -2.12 -1.75 -3.50 -2.99
Slovakia 0.04 0.06 0.42 0.47 -2.11 -1.76 -2.76 -2.27
France 0.17 0.21 0.14 0.18 -0.84 -0.69 -0.28 0.72
Germany 0.12 0.14 0.33 0.41 -0.54 -0.30 -2.17 -1.56
U.K. 0.18 0.22 0.42 0.50 -0.44 -0.09 -0.25 0.78
EU-New MS 0.18 0.22 0.79 0.93 -2.23 -1.74 -1.80 -0.97
EU-Old MS 0.22 0.25 0.29 0.32 -0.99 -0.63 -1.35 -0.53
USA 0.01 0.03 -0.06 -0.06 3.18 3.13 -2.79 -2.23
Brazil 0.13 0.13 0.24 0.29 3.09 4.02 4.71 5.66
Developed 0.17 0.12 0.19 0.12 0.13 0.70 2.58 2.41
Developing 0.40 0.38 0.27 0.30 5.10 5.93 8.59 8.95
Source: GTAP simulations. Changes in welfare in terms of equivalent variation (%  of GDP)

Real GDP Welfare Exports Imports

 
 

Liberalization leads to a significant growth of exports of the United States, Brazil and the 
developing countries. At the same time the time, we can expect a drop in total exports of most 
of the EU members. In the case of Poland, this drop affects mostly non-agricultural portion of 
trade. Taking into account the increase in production and consumption efficiency25, the 
overall effect is expected to entail an increase in GDP and consumer welfare in most 
countries. This change is, however, more pronounced in the developing countries and the new 
EU member states, and less visible in the case of remaining developed countries. 

Changes in international trade and production lead to changes in the remuneration of factors 
of production (shown in Table 18 in the Annex). The nominal income of land and capital 
owners,  workers of people employed in agriculture and producers of agricultural goods is 
expected to fall (according to the Stolper-Samuelson theorem). These changes are smaller in 
the case of the UE proposal scenario. 

 

Table 13 Changes in the value of trade (according to groups of products) 

Exports Imports Eksport Import
Country/sector Agriculture Industry Services Agriculture Industry Services Agriculture Industry Services Agriculture Industry Services
Poland -3.29 -2.67 4.20 -1.38 -2.24 -2.31 -1.27 -2.45 3.50 0.06 -1.65 -1.29
Czech R. -10.70 -3.72 6.77 -2.39 -3.41 -4.46 -10.21 -3.21 6.49 -0.87 -2.97 -3.95
Slovakia -7.85 -3.62 5.50 -1.22 -2.80 -3.26 -8.03 -3.14 5.43 -0.18 -2.35 -2.78
France -12.85 1.15 -2.45 3.32 -1.26 3.02 -14.71 2.17 -4.26 5.91 -0.58 4.90
Germany -12.39 -1.03 5.50 -0.60 -2.06 -3.02 -13.93 -0.56 4.99 0.85 -1.54 -2.38
U.K. -12.04 0.27 -0.45 3.79 -1.04 1.07 -11.46 1.35 -1.88 7.57 -0.38 2.41
EU-New MS 0.50 -3.44 0.35 -0.11 -2.35 0.72 4.65 -2.69 -0.81 2.19 -1.69 1.89
EU-Old MS -1.26 -1.93 1.44 -0.65 -1.70 -0.46 -0.12 -1.18 0.54 1.46 -1.09 0.53
USA 7.77 0.01 10.13 -3.81 -2.28 -5.58 4.35 0.42 9.73 1.14 -1.93 -5.06
Brazil 24.94 -4.66 0.50 3.49 5.84 1.12 34.54 -6.69 0.29 4.92 6.92 1.53
Developed 12.21 0.05 -2.36 4.68 1.95 4.44 8.01 0.57 -0.48 5.59 1.95 3.02
Developing 0.42 6.96 -1.59 7.57 9.94 2.96 12.36 6.37 -0.72 9.32 10.31 2.57
Source: GTAP simulations. Percentage change

EU USA

 

                                                 
25 Coming from the elimination of the deadweight loss of protection 
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The simulations allows to track changes in international trade flows between all countries in 
all analyzed goods. Changes in total agricultural trade are shown in Table 13. The drop in the 
value of total Polish agricultural exports in both scenarios (1,3-3,3%) is relatively small, 
compared the one expected change for the countries of the EU-15 (especially France and the 
UK). It is accompanied by a slightly less pronounced drop of Polish imports (0,1-1,4%) and a 
significant increase of imports of the EU-15. The net exports of the United States, Brazil and 
the developing countries treaded as a block is expected to significantly increase. 

 

Table 14 Percentage changes in country's value of exports (2 scenarios) 

Country
Scenario/sector EU USA EU USA EU USA EU USA EU USA EU USA
Wheat 12.05 110.35 45.39 47.76 108.88 115.53 4.03 2.86 -5.66 -8.75 -13.52 -26.77
Cereal grains nec 6.34 22.92 11.08 15.30 41.01 44.48 9.31 11.23 -20.64 -19.86 3.99 -11.77
Vegetables, fruit & nuts 0.85 -7.44 -9.14 -13.54 -9.89 -13.48 -2.35 -6.75 1.91 -2.55 7.27 5.39
Oil seeds 34.75 -30.10 2.35 0.23 1.60 -1.05 -26.87 -30.16 -29.42 -33.29 38.66 20.14
Sugar cane, sugar beet 0.36 -2.00 -10.91 -11.63 -4.45 -9.04 12.12 2.57 14.52 9.17 6.55 18.69
Plant based fibers 1.29 4.03 -6.12 -9.50 -2.12 -5.31 9.62 7.40 16.62 15.48 7.72 7.96
Crops nec 3.03 -2.35 -7.90 -12.42 -17.34 -21.44 13.32 6.92 22.16 17.05 19.72 29.94
Cattle, sheep, goats, horse -1.16 40.53 20.92 22.06 19.91 21.68 -1.11 -4.15 -13.29 -16.85 18.01 21.50
Pigs, poultry & others 0.79 -4.24 0.55 0.71 -8.67 -9.46 -4.65 -5.28 -2.71 -3.59 1.47 1.58
Raw milk -5.77 44.93 -34.28 -26.38 -17.44 -10.82 -28.24 -29.35 -7.97 -7.83 15.63 20.73
Wool, silk worms, cocoons -2.00 10.88 27.40 25.61 23.57 19.05 11.02 6.80 37.76 35.22 28.46 27.89
Meat: bovine& others 5.80 -6.23 17.59 -7.02 12.69 -2.24 -51.40 -60.94 -38.62 -46.54 33.51 71.79
Meat: pig meat & poultry 10.48 0.16 8.31 11.96 -1.37 -3.76 -20.61 -21.57 -6.23 -4.98 52.90 20.03
Vegetable oils & fats 3.60 -5.79 -0.77 -2.63 -3.88 -5.01 -16.13 -23.85 0.95 -6.10 -1.59 1.41
Sugar cane, sugar beet 14.63 -51.59 -6.06 -22.06 24.00 2.69 -19.66 -55.15 -19.64 -61.75 -6.82 -0.56
Food products nec 2.96 -20.42 -20.66 -21.49 -16.77 -16.23 -31.28 -32.70 -27.01 -28.14 -24.12 -17.98
Beverages and tobacco 1.00 3.95 -0.02 0.67 -0.72 -0.27 -1.87 -1.71 1.15 2.37 0.59 3.98
Industry -2.67 -2.45 -3.72 -3.21 -3.62 -3.14 1.15 2.17 -1.03 -0.56 0.01 0.42
Services 4.20 3.50 6.77 6.49 5.50 5.43 -2.45 -4.26 5.50 4.99 10.13 9.73

Germany USA

Source: GTAP simulations. Percentage changes in value of trade flows

Poland Czech Rep. Slovakia France

 
A breakdown of exports in all product groups for analyzed countries is shown in Table 15. In 
Poland, the largest increases of exports are expected in the case of wheat26 and other grains, 
live animals, milk products and wool. One can expect a drop in exports of sugar and oil 
seeds27. It is important to note that comparing to other analyzed EU countries, these changes 
in Polish exports are relatively large. 

 

                                                 
26 Probably, the increase in the production of wheat and other grains is possible only in the case of larger farms 
27 This does not take into account a possible increase in demand of such products for the purpose of the biofuel 
production. However, analysis of this aspect is beyond the scope of this research. 
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Table 15 Percentage changes in country's value of imports (2 scenarios) 

Country
Scenario/sector EU USA EU USA EU USA EU USA EU USA EU USA
Wheat -17.42 -16.19 -8.74 -4.92 -3.08 -1.75 -7.15 -6.10 -1.79 0.75 55.47 39.91
Cereal grains nec 8.17 9.07 -1.88 -0.64 3.80 5.94 5.58 7.46 4.37 5.90 6.30 5.41
Vegetables, fruit & nuts -1.36 0.21 0.63 2.02 2.89 4.94 -0.99 -0.06 -2.88 -2.48 -4.26 -2.48
Oil seeds -2.18 -1.93 1.79 3.04 3.01 3.86 -8.64 -10.01 3.01 3.38 -8.27 2.00
Sugar cane, sugar beet -2.84 -1.92 3.06 5.19 2.59 3.95 -6.22 -9.28 -12.03 -13.40 -1.27 -1.88
Plant based fibers -0.50 -0.01 -0.19 -0.14 -0.12 -0.08 3.58 2.91 -0.49 -0.77 -4.10 -4.46
Crops nec -1.13 0.11 4.41 7.54 4.82 6.82 -7.41 -6.28 -3.79 -2.59 -12.13 -0.42
Cattle, sheep, goats, horse -2.59 -0.95 -3.09 -2.07 2.71 4.40 6.37 7.90 -0.26 -0.92 -0.48 -0.18
Pigs, poultry & others -1.28 -0.40 -3.97 -3.62 2.87 3.95 -3.07 -2.53 -2.51 -2.21 -2.47 -1.91
Raw milk -19.08 -11.67 -20.10 -18.13 -21.90 -20.74 4.13 6.85 -5.54 -4.67 -19.10 -4.97
Wool, silk worms, cocoons -1.45 -1.16 -5.11 -5.04 -7.35 -6.48 -0.50 -1.27 -0.09 0.03 -6.92 -1.89
Meat: bovine& others -21.68 -7.20 -23.59 -13.80 -28.75 -27.26 15.78 24.38 10.47 25.31 -7.23 -1.74
Meat: pig meat & poultry 2.98 3.68 -11.53 -7.93 -2.47 -2.07 9.26 13.39 0.21 1.53 -14.06 -10.50
Vegetable oils & fats 2.23 3.10 -2.95 -0.91 -1.74 -1.74 5.55 7.89 -2.08 -0.40 -9.49 -1.89
Sugar cane, sugar beet -32.27 -21.31 -21.27 -17.94 -19.54 -11.40 -0.29 34.34 -6.86 2.29 0.37 27.34
Food products nec -0.77 0.46 -1.13 0.09 -2.46 -1.87 6.13 8.60 3.60 5.50 0.44 5.43
Beverages and tobacco -1.00 -0.36 -1.99 -1.48 -2.12 -1.80 0.82 1.72 -1.48 -0.91 -3.62 -1.61
Industry -2.24 -1.65 -3.41 -2.97 -2.80 -2.35 -1.26 -0.58 -2.06 -1.54 -2.28 -1.93
Services -2.31 -1.29 -4.46 -3.95 -3.26 -2.78 3.02 4.90 -3.02 -2.38 -5.58 -5.06

Germany USA

Source: GTAP simulations. Percentage changes in value of trade flows

Poland Czech Rep. Slovakia France

 
The expected changes in imports are given in Table 15. Looking at these results, one can 
expect that the competitiveness of Poland in many agricultural products will improve. We can 
expect a decrease in imports of many goods. The largest drops will probably be experienced 
in the case of wheat, milk products and meat. In those products, we can expect the largest 
improvement in the Polish trade balance and production. As for other European countries, the 
situation is visibly different. In many cases, according to our calculations, we expect a much 
larger increase in imports than in exports. The overall changes in trade balance are given in 
Table 16. 

 

Table 16 Changes in trade balance, changes in % of GDP 

Scenario
Country Agriculture Industry Services Total Agriculture Industry Services Total
Poland -0.03 0.05 0.26 0.28 -0.03 -0.06 0.2 011
Czech R. -0.22 -0.15 124 0.87 -0.27 -0.11 1.15 0.77
Slovakia -0.16 -0.44 0.77 0.18 -0.22 -0.43 0.72 0.07
France -0.37 0.47 -0.24 -0.14 -0.46 0.53 -0.41 -0.34
Germany -0.17 0.16 0.41 0.41 -0.22 0.18 0.35 0.31
U.K. -0.2 0.25 -0.09 -0.04 -0.27 0.3 -0.25 -0.22
EU-New MS 0.03 -0.32 -0.02 -0.31 0.11 -0.34 -0.3 -0.52
EU-Old MS -0.02 -0.04 016 0.09 -0.05 -0.01 0 -0.06
USA 0.07 0.24 0.32 0.63 0.02 0.23 0.3 0.55
Brazil 0.84 -106 -0.03 -0.25 1.16 -137 -0.04 -0.25
Developed 0.06 -0.33 -0.26 -0.53 0 -0.22 -0.14 -0.36
Developing -0.16 -0.28 -0.2 -0.63 0.2 -0.5 -0.14 -0.45
Source: GTAP simulations

EU USA

 
The Polish trade balance in the overall agricultural sector will experience a slight deterioration 
(around 0.03% of GDP) , but the overall trade balance will improve thanks to an increase in 
services exports. The deterioration of trade balance is much stronger in France (0,37% GDP), 
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United Kingdom, Czech Republic and Slovakia. The largest beneficiary of agricultural trade 
liberalization, according to our calculations, is Brazil, where the net increase of agricultural 
trade balance ma amount to 1% of GDP. The developing countries may gain around 0,2% 
GDP in the US liberalization scenario, however, loosing in the manufacturing sector. 

The detailed changes in the bilateral trade flows of Polish trade in all product groups are all 
given in the Annex. These results suggest, that Poland will increase its exports of wheat to 
new EU member states, developed and developing countries. A similar changes in the 
geographic structure of Polish exports may occur in the case of milk products of meat 
(increase of exports to new EU member states, United States and other developed countries). 
We have to, however, keep in mind that these are relative figure that may not have a great 
significance in absolute terms28. 

The expected changes in production volume are given in Table 17 for the EU proposal 
scenario (US proposal scenario results are given in the Annex). The changes in production 
level are usually not very large and they should not be higher than a few percent. In the case 
of Poland, the largest expected increase of production may occur in the case of live animals 
(8,9%) and milk products (3,6%), and to a smaller extent in the case of animal based fibers, 
remaining meats (except beef) or remaining grains (except wheat). Drops in production are 
expected in the case of oil seeds (-5,5%), other food products (-2,7) and sugar beet (-1,7%)29. 
The changes in the neighboring countries are similar but their distribution is slightly different 
(eg. in the Czech Republic and Slovakia we estimated a significant drop of production of 
vegetables and fruits). A significantly higher drops in production may occur in France, 
Germany and the UK. These three countries may experience a drop in production of meat, 
live animals and milk products. We have to bear in mind that the drop in production does not 
have to entail a decrease in welfare, measured by changes in consumer surplus. Despite the 
decrease in production, welfare increases as a result of the decrease in consumer prices. 

 

                                                 
28 E.g. An increase of the order of hundreds of percent of Polish exports and imports of meat to/from Brazil has 
little significance in absolute value, because the total value of this bilateral flow of trade is minimal and is less 
than 0.01% of Polish meat trade. 
29 The changes in production resulting from the US proposal are slightly larger but the direction is roughly the 
same. These changes do not take into account the sugar market reform effects in the EU. 
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Table 17 Changes in the volume of production (EU scenario, in percent) 

Sector PL CZ SK FR DE UK UE-new UE-old USA BRA Developed Developing
Wheat 0.59 0.11 1.53 -7.16 -10.42 -9.92 8.71 -28.66 -17.36 1.24 6.32 2.89
Cereal grains nec 1.08 2.27 3.57 -5.41 -13.05 -10.81 2.46 -8.68 -0.07 16.21 -1.20 1.54
Vegetables, fruit & nuts -0.97 -5.18 -6.69 -0.30 2.49 -2.34 -3.55 -0.03 2.79 0.10 0.22 -0.05
Oil seeds -5.47 -0.75 -1.66 -18.63 -12.35 -19.85 -3.68 -2.89 18.37 33.28 -21.90 -12.11
Sugar cane, sugar beet -1.74 -0.91 0.07 -3.26 -3.08 -3.48 -0.54 0.37 -0.35 -1.80 -0.07 0.59
Plant based fibers 1.33 -5.49 -2.50 11.36 20.27 8.51 2.50 -1.31 2.32 -2.31 -1.03 -0.39
Crops nec 0.61 -5.61 -8.08 -0.42 5.95 -6.03 0.12 5.26 5.11 3.40 -0.53 -1.95
Cattle, sheep, goats, horse 8.90 1.43 1.50 -8.91 -15.92 -12.81 5.95 -17.31 3.39 16.99 1.16 0.49
Pigs, poultry & others -0.64 -0.63 -2.67 -4.46 -2.56 -4.13 -0.76 1.51 2.45 7.65 -0.36 0.27
Raw milk 3.59 -6.27 -2.07 -7.54 -1.97 -2.21 6.73 -6.08 0.25 0.84 4.78 0.92
Wool, silk worms, cocoons 1.94 11.06 11.93 10.29 35.54 -5.96 5.84 30.53 9.79 -1.97 -3.83 0.97
Meat: bovine& others 1.02 0.87 1.83 -9.70 -15.33 -7.61 3.18 -15.03 2.71 21.31 -0.35 2.21
Meat: pig meat & poultry -0.51 1.41 0.06 -4.82 -2.54 -4.66 2.98 0.94 4.04 6.40 -3.75 0.50
Vegetable oils & fats 0.02 -0.90 -0.87 -6.08 -1.16 -3.34 -2.19 0.21 -0.23 0.61 4.82 0.75
Sugar cane, sugar beet -1.69 -0.20 1.42 -5.26 -3.27 -4.25 -0.69 0.31 -0.38 -0.66 -0.92 1.55
Food products nec -2.75 -4.82 -2.71 -9.20 -9.16 -2.97 -8.06 12.71 -1.73 -2.66 9.82 -1.39
Beverages and tobacco 0.41 -0.03 0.48 -1.26 0.29 1.10 1.31 0.38 0.10 0.09 0.75 0.29
Industry -0.70 -0.92 -1.61 2.58 0.19 1.51 -0.79 -0.09 -0.21 -3.06 0.50 0.06
Services 0.33 0.92 1.21 -0.20 0.20 -0.10 0.32 0.11 0.01 -0.05 -0.30 0.08
GTAP simulations. Percentage changes, EU scenarios  
A more changes may occur in the major negotiating countries. For example, the US is 
expected to experience a significant increase in production of oil seeds and Brazil of grains, 
oil seeds, live animals and meat. The overall production effect for developing countries are 
not very large. The simulations suggest that there might be an increase of production of wheat 
and an decrease of production of oil seeds. On the other hand, in the remaining developed 
countries (but not EU), we can expect an increase of production of oil and fats and other food  
products. 

The production changes being a consequence of the American proposal are slightly larger, but 
the direction of effects and the order of magnitude is similar. 

VII.  Conclusion 

This paper uses a computable general equilibrium GTAP model to assess the impact of the 
possible outcome of the WTO Doha Round negotiations on the world international trade in 
agricultural products, with the focus on Poland. We took into account hypothetical outcome of 
the NAMA and services liberalization negotiations. It is worth noting that agricultural trade 
liberalization is very difficult politically but its economic importance is less pronounced. 

The analysis is based on the liberalization offers proposed by the European Union and the 
United States. These seemed to be the most realistic proposals. Proposals from the Modalities 
on Agriculture give only a range of possible outcomes that even go beyond the proposal of the 
G-20 group. In both analyzed scenarios we assumed a total abolition of export subsidies. 

Accepting the American proposal would mean a relatively larger scale of agricultural tariff 
reduction, as compared to the EU proposal. The EU proposal is more “linear” with respect to 
domestic support – it is characterized by a higher reduction of domestic support for countries 
of a lower level of aggregate measure of support and lower reduction for high levels of 
support. 

The results of our simulations are largely in line with the literature, with respect to both 
direction and the order of magnitude. The simulation suggest that the largest increase in world 
prices will occur in the case of meat, wheat and other grains, sugar and milk products – which 
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have the highest level of CAP protection. If the increase in prices will be combined with a 
decrease in tariffs, this will lead to a significant increase of trade in this products. 

According to our results, Poland will experience a largest increase in exports of wheat and 
other grains, live animals, milk products and animal based fibers. Taking into account the 
changes in imports, we can infer that the largest improvement in trade balance will occur in 
milk products and meat. 

The simulation suggests that Polish exports to old EU members will fall but at the same time 
exports to new member states will increase. However, the breakdown of changes in 
product/partner trade flows is very diversified and it is difficult to make a general statement. 

The expected production changes are more visible in the countries of the EU-15, especially of 
meat, live animals and milk products in France, Germany and the UK. In Poland, the highest 
increase of imports is expected in the case of live animals, milk products and animal fibers, 
other meats (except beef) and other grains (except wheat). 

According to simulation results, there may be significant changes in the structure of trade and 
agricultural production that lead to an overall increase in world welfare. In the countries of the 
EU-15, liberalization may lead to a decrease of some important agricultural products but 
overall welfare will go up. It may mean, that some countries, especially France, may oppose 
further concessions by the EU. Changes in the Polish production are less pronounced and 
positive in most cases. It means that Poland is not likely to loose from trade liberalization, 
compared to the present situation.  

Our results suggest that the actual differences between EU and the US liberalization proposals 
are not very significant and that they induce similar economic changes. It is not surprising, 
because a proposed reduction in tariffs is larger in the American proposal and a reduction of 
support is larger in the EU proposal. In the great majority of cases, trade and production 
changes are slightly larger in the American proposal scenario. In the case of Poland these 
changes are rather small, especially when looking at the overall changes in agricultural trade 
balance. 
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Annex. Additional tables 

Table 18 Changes in wages, producer and consumer prices (Poland) 

Zmienna
Scenario/sector UE USA UE USA
Land -0.82 -0.28
Labour -1.22 -0.54
Capital -1.22 -0.54
Wheat -0.20 0.63 9.51 10.23
Cereal grains nec -0.26 0.58 26.70 29.55
Vegetables, fruit & nuts -0.53 0.14 -0.53 0.08
Oil seeds -1.37 -1.15 0.12 0.72
Sugar cane, sugar beet -0.67 0.01 0.14 0.70
Plant based fibers -0.62 0.09 -0.07 0.40
Crops nec -0.36 0.42 -0.34 0.19
Cattle, sheep, goats, horse 0.13 0.92 0.14 0.93
Pigs, poultry & others -0.50 0.26 -0.55 0.16
Raw milk -1.16 -0.45 -0.97 -0.32
Wool, silk worms, cocoons -1.43 -0.94 -1.13 -1.09
Meat: bovine& others -1.53 -0.97 -1.50 -0.96
Meat: pig meat & poultry -1.26 -0.64 -1.37 -0.76
Vegetable oils & fats -1.79 -1.30 -1.92 -1.43
Sugar cane, sugar beet -1.54 -1.00 -1.51 -0.99
Food products nec -2.61 -2.32 -3.13 -2.95
Beverages and tobacco -2.34 -1.93 -2.34 -1.93
Industry -2.85 -2.48 -3.02 -2.66
Services -1.63 -1.04 -1.61 -1.03
GTAP simulations. Percentage changes for Poland, EU scenarios

PPI CPI

 

Table 19 Changes in the volume of production (US scenario, in percent) 

Sector PL CZ SK FR DE UK EU-new EU-old USA BRA Developed Developing
Wheat 0.68 -0.03 1.48 -9.21 -12.60 -11.89 7.73 -31.33 -23.19 2.75 11.76 4.70
Cereal grains nec 1.32 2.23 2.97 -5.94 -13.71 -12.20 2.44 -8.68 -3.55 3.37 0.05 3.63
Vegetables, fruit & nuts -1.52 -7.29 -9.33 -2.48 0.43 -4.02 -5.12 -2.44 2.02 -0.05 -0.39 0.72
Oil seeds -8.46 -2.39 -4.11 -21.18 -14.26 -22.23 -6.54 -5.24 10.10 29.52 -22.92 -7.90
Sugar cane, sugar beet -2.36 -1.36 -0.83 -9.98 -5.91 -21.03 -1.91 -7.26 -1.46 4.48 -0.04 2.00
Plant based fibers 0.63 -7.47 -4.53 8.50 18.76 6.05 0.62 -4.38 2.64 -3.32 -0.71 -0.98
Crops nec 0.57 -7.43 -9.94 -1.39 4.52 -8.34 -0.73 4.25 3.62 4.43 -1.33 -0.27
Cattle, sheep, goats, horse 9.31 0.89 1.20 -11.43 -19.75 -15.46 5.94 -21.28 4.78 22.00 -0.31 1.48
Pigs, poultry & others -0.67 -0.68 -3.04 -5.17 -3.00 -5.47 0.26 2.39 1.60 14.71 -0.94 0.55
Raw milk 5.66 -5.31 -1.28 -8.21 -2.23 -2.37 10.85 -6.27 0.17 1.24 4.56 0.96
Wool, silk worms, cocoons 1.01 10.00 9.55 6.27 33.09 -11.52 5.22 31.15 6.15 -6.59 -2.53 0.30
Meat: bovine& others -0.20 -0.50 1.17 -12.23 -19.13 -11.77 0.87 -18.80 4.09 25.23 -3.62 5.58
Meat: pig meat & poultry -0.52 1.32 -0.03 -5.47 -2.81 -5.49 6.93 2.06 1.78 20.23 -3.47 1.65
Vegetable oils & fats 0.26 -1.20 -0.79 -7.71 -1.60 -3.81 -3.11 -0.73 -0.49 0.42 4.54 1.89
Sugar cane, sugar beet -2.33 -1.23 -0.32 -15.96 -6.18 -29.47 -3.36 -10.32 -1.49 13.85 -0.66 4.86
Food products nec -2.82 -5.32 -2.71 -10.18 -10.06 -2.79 -7.99 17.06 -1.52 -0.78 6.09 -0.68
Beverages and tobacco 0.52 0.03 0.57 -1.51 0.37 2.01 1.73 0.49 0.17 0.10 0.22 0.49
Industry -0.73 -0.80 -1.53 3.22 0.33 2.12 -0.38 0.30 -0.11 -4.14 0.43 -0.57
Services 0.34 0.91 1.21 -0.28 0.21 -0.17 0.13 0.02 0.03 0.00 -0.22 0.07
GTAP simulations. Percentage changes  
 

 24



Table 20 Changes in Polish exports, EU scenario 

Sector-country CZ SK FR DE GB EU-new EU-old USA BRA Developed Developing
Wheat 46.43 55.07 161.46 142.54 135.13 97.09 194.10 104.64 13.58 599.19 52.27
Cereal grains nec 38.59 12.94 9.51 14.19 16.58 3.59 26.49 13.07 -0.41 5.08 -2.75
Vegetables, fruit & nuts -1.97 -2.46 -5.49 -7.95 -6.83 -0.92 -6.93 8.76 7.19 9.64 10.58
Oil seeds 18.66 16.37 4.52 22.45 27.85 11.82 22.28 62.75 12.61 -6.23 -77.61
Sugar cane, sugar beet 14.19 14.32 0.16 -4.46 5.69 18.58 0.71 10.01 4.55 -7.54 6.88
Plant based fibers 5.82 4.59 10.52 6.63 5.55 5.72 5.15 3.24 6.25 5.06 6.35
Crops nec 1.24 7.10 -6.71 -4.32 0.92 1.98 2.98 21.13 31.67 13.16 -5.99
Cattle, sheep, goats, horse 26.00 31.47 56.01 28.28 45.47 -0.31 45.45 2.73 33.96 1.75 2.02
Pigs, poultry & others -3.66 2.33 -5.19 -4.90 -3.73 0.49 -3.67 -0.10 11.71 -3.62 4.79
Raw milk 32.96 44.47 -2.83 -8.21 -8.69 6.84 -7.51 72.37 69.96 39.63 32.81
Wool, silk worms, cocoons 16.68 9.58 20.80 22.04 14.27 4.20 21.65 32.80 32.10 24.30 17.45
Meat: bovine& others 27.54 57.45 47.97 -1.97 -19.73 25.91 5.18 5.92 21.63 16.25 52.21
Meat: pig meat & poultry 2.09 2.15 2.01 -8.01 1.92 8.39 -6.43 5.12 8.19 16.51 1.86
Vegetable oils & fats -4.01 -3.87 8.49 -1.57 4.83 -1.07 -2.55 8.36 3.32 19.27 -14.60
Sugar cane, sugar beet -22.31 -35.05 -41.19 -48.37 -40.22 -23.89 -39.69 -46.84 -41.21 -34.17 -39.41
Food products nec -6.28 -6.40 -16.68 -20.57 -19.43 -12.67 -28.40 -9.23 4.35 -19.55 -17.28
Beverages and tobacco 0.78 0.41 3.73 1.21 2.07 0.41 1.91 2.34 17.03 19.12 2.65
Industry -3.88 -9.16 -1.96 -3.99 -2.90 -4.55 -3.39 14.64 7.15 17.83 16.58
Services -1.25 -0.08 6.54 0.81 4.53 4.47 3.29 2.63 7.09 9.94 9.27
GTAP simulations. Percentage changes  

Table 21 Changes in Polish exports, US scenario 

Sector-country CZ SK FR DE GB EU-new EU-old USA BRA Developed Developing
Wheat 45.45 59.85 152.02 137.02 173.09 90.18 208.73 68.55 11.49 66.07 41.85
Cereal grains nec 40.13 10.84 16.66 16.15 9.07 1.55 32.65 8.88 -4.23 -16.61 -4.33
Vegetables, fruit & nuts -6.53 -8.46 -12.04 -12.05 -9.08 -5.01 -12.83 1.36 5.84 6.04 8.63
Oil seeds 21.23 19.77 22.77 28.79 1.66 14.36 22.16 23.17 15.67 -37.42 -77.52
Sugar cane, sugar beet 14.33 13.64 -6.25 2.05 -5.24 16.35 -9.22 7.15 4.18 6.61 5.49
Plant based fibers 3.31 2.50 3.28 2.32 7.50 3.97 2.32 -1.11 4.55 0.75 2.48
Crops nec -3.43 4.47 -8.37 -1.54 -7.93 0.20 0.25 -10.27 29.95 4.13 -7.14
Cattle, sheep, goats, horse 27.29 35.00 28.19 50.74 64.76 -6.02 49.85 1.37 37.87 -0.70 2.79
Pigs, poultry & others -4.43 2.30 -6.20 -5.35 -6.16 0.87 -4.12 -3.93 14.91 -4.16 4.08
Raw milk 30.96 43.61 -10.20 -15.69 -4.43 -7.74 -10.08 85.28 66.00 126.00 27.81
Wool, silk worms, cocoons 8.32 2.84 14.62 7.04 12.40 -1.14 13.63 5.95 35.28 15.88 12.33
Meat: bovine& others 8.18 51.50 -16.63 -38.83 46.22 11.52 -6.43 -5.37 23.32 -25.43 50.05
Meat: pig meat & poultry -4.88 1.09 -10.24 -1.45 0.22 8.24 -9.18 -3.96 10.21 26.66 -0.30
Vegetable oils & fats -7.12 -3.85 -3.87 3.05 8.21 -1.80 -6.29 -8.16 3.42 -2.82 -16.42
Sugar cane, sugar beet -29.63 -48.35 -57.07 -86.00 -76.03 -43.61 -69.95 -61.32 -38.54 -53.47 -38.71
Food products nec -8.17 -8.22 -23.48 -22.34 -18.91 -14.27 -31.90 -10.83 8.12 -10.05 -12.48
Beverages and tobacco 0.56 0.22 1.11 1.95 3.92 -0.28 1.69 -0.25 18.26 27.88 2.79
Industry -4.08 -9.37 -4.15 -2.89 -1.94 -4.61 -3.47 14.54 7.65 17.21 16.31
Services -2.36 -1.23 -0.29 3.95 6.46 3.88 2.50 1.14 5.60 6.57 6.68
GTAP simulations. Percentage changes  
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Table 22 Changes in Polish imports, EU scenario 

Sector-country CZ SK FR DE GB EU-new EU-old USA BRA Developed Developing
Wheat 78.57 62.40 -53.21 -68.07 -49.53 35.13 -80.54 -35.18 108.85 68.84 103.89
Cereal grains nec 47.97 45.33 -43.26 -53.07 -38.73 51.38 -49.37 46.70 85.43 58.48 88.30
Vegetables, fruit & nuts -10.36 -15.32 0.66 -11.55 -5.84 -8.44 -5.13 4.11 1.28 -3.08 30.32
Oil seeds -10.36 -12.49 -35.21 -57.79 -33.93 -12.66 -15.57 1.27 -13.32 -5.32 8.04
Sugar cane, sugar beet -8.50 -7.78 36.74 4.30 16.04 -14.48 5.35 17.87 -2.06 -9.10 -5.17
Plant based fibers -10.18 -5.63 16.95 4.76 9.58 2.23 -3.01 6.48 -3.36 -12.00 -2.24
Crops nec -15.56 -21.14 15.21 -16.41 7.10 -4.65 -2.63 25.98 -7.33 -3.92 -3.03
Cattle, sheep, goats, horse -4.43 -11.51 -42.30 -59.73 -39.43 1.18 -47.85 15.00 -1.01 39.49 7.92
Pigs, poultry & others 3.15 -10.90 -4.09 -5.53 -6.59 -9.04 3.33 3.45 -6.49 2.54 -0.89
Raw milk -42.31 -22.61 -77.93 -80.89 -81.89 21.76 -79.23 72.90 26.47 117.12 61.41
Wool, silk worms, cocoons 14.88 12.47 21.76 -23.59 -5.19 9.77 23.67 9.71 -18.65 -19.45 -7.08
Meat: bovine& others 37.48 27.69 -99.03 -99.01 -99.30 29.66 -99.19 115.96 457.85 48.77 180.89
Meat: pig meat & poultry -4.49 -12.35 -43.33 -56.30 -52.60 -23.16 -40.19 108.08 63.19 -7.11 32.64
Vegetable oils & fats -7.08 -7.69 -10.29 -21.24 -27.37 -18.21 -11.19 2.17 -15.84 85.51 22.16
Sugar cane, sugar beet 56.42 62.92 -84.17 -87.11 -85.93 41.59 -84.92 61.04 56.39 60.63 46.74
Food products nec -16.62 -13.32 -23.94 -19.61 -28.74 -15.74 30.08 -2.36 -6.59 46.00 10.20
Beverages and tobacco -0.26 0.49 -2.61 -4.10 -7.47 -1.17 -3.78 15.33 19.42 10.28 5.36
Industry -5.33 -4.87 -6.04 -3.82 -3.11 -5.71 -6.67 2.51 -5.16 34.89 -1.21
Services 6.14 4.81 3.06 -5.04 -8.33 -4.42 -2.11 10.39 -2.58 -8.38 -5.88
GTAP simulations. Percentage changes  
 

Table 23 Changes in Polish imports, US scenario 

Sector-country CZ SK FR DE GB EU-new EU-old USA BRA Developed Developing
Wheat 70.82     54.21    -57.32  -72.60  -53.53   28.99   -83.47   -6.74   110.07  93.56  108.31
Cereal grains nec 51.00     48.59    -43.56  -54.42  -38.53   55.89   -50.42   67.46   60.87   76.03  122.81
Vegetables, fruit & nuts -13.80    -18.53    -1.19   -14.67   -8.65   -11.29   -7.37    8.12     3.99     2.81    62.09
Oil seeds -11.29    -13.11   -37.41  -61.71  -35.88 -13.40 -17.32   13.27   -11.39   3.95     5.73
Sugar cane, sugar beet -11.42     -9.56     39.24    8.35    15.19  -17.11   6.85    26.15   -4.63    -3.00    -5.07
Plant based fibers -13.50     -9.35     16.97    3.92     7.96     0.58    -5.47    9.51    -3.68    -9.18    -1.42
Crops nec -17.89    -23.59    15.12   -19.13    4.28    -4.70    -4.02   66.93   -2.80    5.87    -2.69
Cattle, sheep, goats, horse -7.89     -15.04   -48.78  -65.72  -46.35   -0.68   -54.23   18.60   -2.38   61.44    8.30
Pigs, poultry & others 3.47     -12.19    -4.59    -5.77    -7.66   -10.39   4.21     5.65    -7.92    2.65     0.12
Raw milk -47.75    -29.54   -79.65  -81.99  -83.75   11.46   -80.86 186.24  26.85  199.00  90.45
Wool, silk worms, cocoons 14.23      9.43     20.06   -29.57   -8.03    7.37    25.04    9.88   -21.72 -17.29 -11.77
Meat: bovine& others 10.57      2.66     -99.27  -99.23  -99.50   4.55   -99.40 149.06 519.94  32.87  332.37
Meat: pig meat & poultry -2.36     -11.50   -42.95  -57.12  -53.85 -23.13 -38.89 101.10 140.17  13.72   27.81
Vegetable oils & fats -5.70     -6.41     -9.53   -20.46  -29.36 -18.48   -9.41   18.12   -17.05   40.86   53.81
Sugar cane, sugar beet 25.34     31.87    -87.30  -86.13  -88.70  12.53  -87.51 123.66  20.76   20.67  641.78
Food products nec -18.48    -14.32   -25.86  -19.11  -31.48 -17.86   39.82   15.74    8.98    28.78    8.68
Beverages and tobacco -0.25      0.84      -2.75    -3.53    -8.26    -1.11    -3.72   25.00   25.80    9.20     7.91
Industry -5.08     -4.68     -5.84    -2.96    -2.32    -5.19    -6.17    2.82    -7.73   35.31   -2.11
Services 6.40       5.04      3.00     -6.28   -10.33   -5.57    -2.80   10.76   -2.07    -4.57    -3.84
GTAP simulations. Percentage changes  
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