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Abstract 

The WTO negotiations of the Doha round are a key issue in the public debate. This paper analy-

ses the effects of different market access options on the basis of a general equilibrium model. 

An extended version of the Global Trade Analysis Project (GTAP) model is used to firstly pro-

ject a base run including the Agenda 2000, the EU enlargement, the Everything But Arms 

agreement and the Mid Term Review. The policy simulation additionally includes the WTO 

negotiations. Here, it is differentiated between four different proposals which have been submit-

ted by the EU, the US, the G-20 and the G-10 in advance of the ministerial conference in Hong 

Kong in October 2005. All tariff cuts are calculated in the tariff data base (6 HS digit level) 

taking applied and bound rates into account. Based on the experiments, it can be shown that the 

highly protected sectors experience severe negative change of their trade balances in all four 

proposals, but particularly under the application of the US proposal. The comparison also shows 

that the highly protected beef and milk sectors of the EU are particularly affected. 
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1 Introduction 

A great deal of attention is currently being paid to the discussion of the reform of global agricul-

tural trade. In 2000 the WTO initiated a new round of trade negotiations on agriculture and ser-

vices. According to the Doha mandate adopted on November 14th, 2001, the WTO members 

committed themselves to substantially improve market access, to reduce, with a view to phasing 

out, all forms of export subsidies and to substantially reduce trade distorting domestic support 

(WTO, 2001).  

Several proposals have been delivered by negotiation partners and chairpersons of the agricul-

tural committee on how this Doha mandate can best be achieved. Among them are the revised 

HARBINSON proposal (WTO, 2003a), the US-EU joint text (WTO, 2003b), the CASTILLO 

(WTO, 2003c) and DERBEZ text (WTO, 2003d), as well as the GROSSER proposal (WTO, 

2004a). None of these submitted proposals has lived up to the expectations of a compromise to 

which all WTO member countries were able to agree. Only a revised version of the GROSSER 

text (WTO, 2004b), the so called OSHIMA text, was adopted in July 2004 as part of the Doha 

Work Program (WTO 2004c). However, the adopted Doha Work Program is very vague. It 

contains almost exclusively qualitative information about tariff cuts and the abolishment of ex-

port subsidies, but does not make any concrete statements regarding the time horizon or magni-

tude of tariff reductions. The latest attempt to bridge the gap between the diverging interests of 

the WTO members comprises new proposals by the EU, the US, the G-201, the G-102 and the 

ACP countries3 which were delivered in October 2005. But perspectives of the WTO member 

countries were still too different, so that it was evident already in advance of the last Ministerial 

Conference in Hong Kong in December 2005, that the newest proposals would meet the same 

fate as their predecessors. 

One of the most difficult points to agree upon in the WTO agricultural negotiations is certainly 

the expansion of market access. Here, the suggestions made already range from a repetition of 

the Uruguay Round formula to an ambitious cut of 90% for tariffs above 60% in the initial 

situation. Given these widespread proposals, it is not surprising that WTO member countries 

have only made marginal progress in the pillar of market access. Until now, the WTO members 

could only agree to a standardized conversion of specific tariffs in Ad Valorem Tariff Equiva-

                                                      

1 At the time of this proposal the G-20 includes Argentina, Bolivia, Brazil, Chile, China, Cuba, Ecua-
dor, Egypt, India, Mexico, Nigeria, Pakistan, Paraguay, Philippines, South Africa, Thailand, Vene-
zuela and Zimbabwe. 

2 G-10 includes Bulgaria, Iceland, Israel, Japan, Republic of Korea, Liechtenstein, Mauritius, Nor-
way, Switzerland and Chinese Taipei. 
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lents (AVEs). Additionally, the use of a tiered harmonization formula with four bands was ac-

cepted by all WTO member countries (WTO, 2004c). In contrast, most other questions dealing 

with market access are still unclear. The level of tariff reductions and type of tiered harmonized 

formulas, the broadness of tariff bands as well as the tariff band flexibility are probably the most 

prominent issues. But the handling of sensitive products and tariff quotas also impair the already 

hardened trade positions of WTO member countries.  

Against this background it is interesting to analyze whether the outcomes of the most recent 

proposals for market access are so different that they justify the blockade of the WTO negotia-

tions. For this reason Chapter 2 first briefly illuminates the market access aspects of the latest 

proposals submitted by the EU, the USA, the G-20 and the G-10. In Chapter 3, the Global Trade 

Analysis Project (GTAP) framework is introduced together with the theoretical extensions. 

Thereafter, model design and experiments are discussed in the fourth chapter, while results and 

conclusions are presented in Chapters 5 and 6. 

2 Overview of the most recent proposals for market access 

Numerous proposals concerning the market access were made by different negotiation groups in 

advance of the WTO ministerial conference in Hong Kong in December 2005. The proposals of 

the EU, the US, the G-20 and G-20 deliver quantitative information on the tariff cuts taking the 

four bands and the use of a tiered harmonization formula into account (compare Table 1). 

Table 1 reveals that the expectations on the impact of tariff reductions on opening markets in the 

WTO member countries are very widespread. They range from tariff cuts as high as 90% for 

tariff rates above 60% in the US proposal, to the far lower tariff cuts of 45% for tariff rates 

above 70% in the G-10 proposal. It can also be seen that the EU proposal asks for more moder-

ate tariff cuts, while the G-20 proposal is closer in scale to the US proposal. The cap of tariffs in 

the US proposal asks for an ambitious reduction of all tariffs below 75% in developed countries. 

In contrast, the EU and G-20 would already be satisfied, if final tariff rates of developed coun-

tries do not exceed 100%. The G-10 does not even want to apply a cap at all. Additionally, Ta-

ble 1 reveals that the proposals do not always offer complete information for tariff cuts in de-

veloping countries (US and G-10 proposal). 

                                                                                                                                                            

3 The African, Caribbean and Pacific (ACP) countries also submitted a proposal. It does not include 
quantitative suggestions for tariff cuts and is thus not considered here.  
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Table 1: Proposals of the EU, the US, the G-20 and G-10 for market access 

G-20 proposal G-10 proposal

Tariff rate 
(%)

Tariff cut 
(%)

Tariff rate 
(%)

Tariff rate 
(%)

Tariff cut 
(%)

Tariff rate 
(%)

Tariff cut 
(%)

initial final

> 90 60 > 60 85 90 >75 75 > 70 45
> 60 ≤ 90 50 > 40 ≤ 60 75 85 >50 ≤ 75 65 > 50 ≤ 70 37
> 30 ≤ 60 45 > 20 ≤ 40 65 75 >20 ≤ 50 55 > 20 ≤ 50 31
0 ≤ 30 35 0 ≤ 20 55 65 0 ≤ 20 45 0 ≤ 20 27

-

> 130 40 > 60 n.a. n.a. >130 40 > 100 n.a.
> 80 ≤ 130 35 > 40 ≤ 60 n.a. n.a. >80 ≤ 130 35 > 70 ≤ 100 n.a.
> 30 ≤ 80 30 > 20 ≤ 40 n.a. n.a. >30 ≤ 80 30 > 30 ≤ 70 n.a.
0 ≤ 30 25 0 ≤ 20 n.a. n.a. 0 ≤ 30 25 0 ≤ 30 n.a.

-Cap: 150%

Cap: 100%

Developed countries

Developing countries

EU proposal US proposal

Tariff cut 
(%)

Cap:  100% Cap: 75%

Cap: 150% n.a.  
Source: USTR, G-10, G-20, 2005 und FAPRI (2005). 

Although the use of a tiered formula with four bands has already been decided, Table 1 shows 

the leeway that exists to implement this formula. The imposition of a tiered formula with linear 

cuts between the bands, however, implies the problem of discontinuity which results in a change 

of the ordering of tariffs. From the political-economy perspective, such discontinuities would 

create political resistance from agents in sectors which are just above the transition points 

(ANDERSON and MARTIN, 2005a, p.16). Also, developing countries such as the Dominican Re-

public with fixed bound tariffs at one specific level can be strongly affected by the problem of 

discontinuities. A possibility for avoiding this problem is the implementation of a progressive 

tiered formula as proposed by Canada in May 2005.4 Instead of applying a single cut to the en-

tire tariff line, different cuts are applied to different portions of the same tariff. Because of 

smaller cuts in the lower portions of the tariff, this formula cuts high tariffs by less than a linear 

tiered formula in absolute terms. But this possible tariff cutting option is not discussed in the 

recent proposals on how to open market access. The G-10 proposal, however, avoids the prob-

lem of discontinuity by adjusting a limited range of tariffs surrounding the thresholds (compare 

also Chapter 4). 

                                                      

4 Compare http://www.tradeobservatory.org/library.cfm?refid=72991. 
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3 GTAP framework 

3.1 Extension of the GTAP model 

The analyses in this paper are based on the comparative static multi-regional general equilib-

rium Global Trade Analysis Project (GTAP) model. This model provides an elaborate represen-

tation of the economy, including the linkages between farming, agribusiness, industry, and ser-

vice sectors of the economy. The use of the non-homothetic constant difference of elasticity 

(CDE) functional form to handle private household preferences, the explicit treatment of inter-

national trade and transport margins, and a global banking sector which links global savings and 

consumption are innovative in GTAP. Trade is represented by bilateral trade matrices based on 

the Armington assumption. Further features of the standard model are perfect competition in all 

markets as well as a profit and utility maximizing behavior of producers and consumers. All 

policy interventions are represented by price wedges. The framework of the standard GTAP 

model is well documented in the GTAP book (HERTEL, 1997) and available on the Internet5. 

Agricultural policy instruments are represented via price wedges in the standard GTAP model. 

Therefore, the standard GTAP model is extended with an explicit modeling of the instruments 

related to the Mid Term Review (MTR) of the EU. Following the approach of FRANDSEN, 

GERSFELD and JENSEN (2002), we introduce an additional land subsidy rate into the model that 

is equalized across all sectors entitled to direct payments.6 With the implementation of the 

MTR, the existing domestic support measures are converted into a region-specific fully decoup-

led land area payment, while budgetary outlays for total domestic support are held constant. We 

deliberately did not model the EU sugar policy, as this would require resources that go far be-

yond the scope of this paper (compare BROCKMEIER, SOMMER and THOMSEN, 2005). 

The EU budget is introduced in the GTAP model using a Social Accounting Matrix (SAM). 

This SAM not only covers the expenditures and revenues of already existing agents (e.g., pro-

ducers, government, private household, etc.), but also of the European Agricultural Guidance 

and Guarantee Fund (EAGGF). This EU budget receives 75% of the import duties for agricul-

tural and non-agricultural products from producers, private household, the government and the 

capital account. Additional revenues result from an endogenously calculated GDP related tax 

which flows from the regional household to the EU budget. Here, all EU member countries face 

an equal GDP tax rate. Revenues of the EU budget are used to cover agricultural output and 

export subsidies as well as direct payments. In contrast to these product specific instruments, 

                                                      

5 Compare www.gtap.agecon.purdue.edu/products/gtap_book/default.asp 
6 We are grateful to Hans JENSEN for his support in implementing the decoupling. 
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expenditures for structural policies are not covered within the EU budget module. Due to their 

characteristics and specific aims, structural funds can not be allocated to certain commodities. 

This strongly hampers their implementation into a product specific model like GTAP. 

Obviously, revenues of the EU budget from one member country are not identical with the ex-

penditures of the EU budget for the same member country. A comparison of revenues and ex-

penditures of each member state therefore shows the net transfer that takes place within the EU 

financial system. Analogous to capital transfer, the net transfer within the EU is part of the cur-

rent account balance which makes up the difference between exports and imports of goods and 

services. However, the sum of net transfers of all member countries equals zero, since the EU 

budget is balanced via the endogenous GDP tax rate.  

In the standard GTAP model, EAGGF revenues and expenditures are organized through the 

regional household. All components of the EU budget are therefore introduced with the help of 

dummy variables allowing an easy shift from regional household to EU budget and vice versa. 

Consequently, a preliminary simulation is employed to move the GTAP data base from the ini-

tial situation without EU budget to a new equilibrium where the EU budget is in charge of the 

EAGGF (BROCKMEIER, 2003, pp. 100 - 112). 

Besides changes in the political environment of an economy, macroeconomic developments like 

technical progress are of great importance for the growth of an economy. In order to take these 

changes into account, corresponding trends are incorporated into the analyses at hand. For this 

purpose we include exogenous projections based on data from WALMSLEY et al. (2000) for re-

gional GDP and factor endowment into the extended GTAP model. In the simulations, technical 

progress is generated endogenously by the model, enabling the projected growth pattern. 

3.2 Extension of the GTAP data base 

The most recent GTAP database (Version 6.04) includes applied tariffs which are based on the 

Market Access Map (MAcMap). The source files of MAcMap come from the TRAINS, the 

WTO and the AMAD database. The applied rates of the newest GTAP database therefore take 

preferences, AVEs and tariff rate quotas (TRQs) into account. Information on preferences in 

MAcMap is taken from the TRAINS database and is augmented with data from national 

sources. AVEs are calculated on the basis of the median unit value of world wide exporters 

using an average flow of the years 2000 to 2003. Finally, TRQs are taken into account utilizing 

the filled rate from the AMAD database. If the filled rate is less than 90%, the in-quota tariff is 

used. The out-of-quota rate is employed if the filled rate is higher than 100%. If the filled rate is 
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higher than 90%, but lower than 100%, a simple average of the in-quota and out-of-quota rate is 

applied (BOUËT et al., 2004). 

WTO negotiations take place at a much higher disaggregated level of tariff lines. To be as close 

as possible to this negotiation process we implement all tariff cuts at the 6 HS tariff line level 

(compare 4.2). For this purpose we supplement the GTAP data base with a tariff module that 

includes bound and applied rates at the 6 HS tariff line level. Applied and bound rate at the 6 HS 

tariff line level is taken from the MAcMap data base. 

4 Empirical analysis 

The simulations are based on the GTAP data base Version 6.04 with 2001 as base year. The 

data base consists of bilateral trade, transport, and protection matrices that link 57 sector in 87 

countries or regions. In order to keep the calculation effort in a reasonable scope, the data base 

is aggregated into 23 regions and 19 sectors (compare Tables A1 and A2, appendix). The re-

gional sets are put together with regard to geographical nearness, developmental status or mem-

bership in a certain regional agreement. With regard to the sectoral aggregation, it was impor-

tant to distinguish between primary and processed agricultural production sectors. 

4.1 Simulations 

Before the actual simulations are carried out, it is necessary to conduct some pre-simulations to 

implement the extended model structure and to update the protection rates (see Figure 1 and 

Table A3).  

Figure 1: Base Run and Simulations 
 

2001 2004 2010 2014

Projections
EBA, EU-Enlargement

Projections
Agenda 2000

Projections,
MTR

2001 2004 2010 2014

Projections
EBA, EU-Enlargement

Projections
Agenda 2000

Projections
MTR, WTO

Comparison of results

Baseline

Scenarios

2001 2004 2010 2014

Projections
EBA, EU-Enlargement

Projections
Agenda 2000

Projections,
MTR

2001 2004 2010 2014

Projections
EBA, EU-Enlargement

Projections
Agenda 2000
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MTR, WTO

Comparison of results
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This includes Common Agricultural Policy (CAP) instruments and the common budget of the 

EU. Based on the results of the pre-simulation, a base run is conducted which represents a pro-

jection of the exogenous variables population, GDP and factor endowment up to the year 2014. 

Additionally, the AGENDA 2000, the EU enlargement and the EBA agreement as well as the 

MTR are implemented in 2004, 2010 and 2014, respectively (for details see Table A3). The 

base run only considers political intervention in the EU-15 and in the candidate countries. De-

velopments in other regions, like the Farm Bill of the USA or China's WTO access, are not yet 

taken into account. Parallel to the base run, a scenario is implemented as well. It takes account 

of the same projections and policy shocks (Agenda 2000, EU enlargement, EBA agreement and 

MTR), but in the time period from 2010 to 2014, it additionally implements the negotiations of 

the WTO round. Here, tariff cuts to open market access proposed by the EU, the US, the G-20 

and the G-10 are employed according to Table 2. The US and the G-10 proposals do not provide 

information about the magnitude of tariff cuts and the cap for developing countries. Analogous 

to a study of FAPRI (2005) these cuts are assumed to be two third of the cuts for developed 

countries. The effects of the WTO round are obtained by comparing the results of the base run 

and the scenario in 2014. Table 2 summarizes the simulations. 

Table 2: Tariff cuts of the EU, the US, the G-20 and the G-10 proposals used in the simula-
tions 

G-20 proposal G-10 proposal

Tariff rate 
(%)

Tariff cut 
(%)

Tariff rate 
(%)

Tariff rate 
(%)

Tariff cut 
(%)

Tariff rate 
(%)

Tariff cut 
(%)

initial final

> 90 60 > 60 85 90 >75 75 > 70 45
> 60 ≤ 90 50 > 40 ≤ 60 75 85 >50 ≤ 75 65 > 50 ≤ 70 37
> 30 ≤ 60 45 > 20 ≤ 40 65 75 >20 ≤ 50 55 > 20 ≤ 50 31
0 ≤ 30 35 0 ≤ 20 55 65 0 ≤ 20 45 0 ≤ 20 27

-

> 130 40 > 60 56.7 60 >130 40 > 100 30
> 80 ≤ 130 35 > 40 ≤ 60 50 56.7 >80 ≤ 130 35 > 70 ≤ 100 24.7
> 30 ≤ 80 30 > 20 ≤ 40 43.3 50 >30 ≤ 80 30 > 30 ≤ 70 20.7
0 ≤ 30 25 0 ≤ 20 36.7 43.3 0 ≤ 30 25 0 ≤ 30 18

-

EU proposal US proposal

Tariff cut 
(%)

Developed countries

Cap:  100% Cap: 75% Cap: 100%

Developing countriesa

Cap: 150% Cap: 112.5% Cap: 150%  

a) The US and the G-10 proposals give no information about the magnitude of tariff cuts and the cap for 
developing countries. Analogous to a study of FAPRI (2005) these cuts are assumed to be two thirds of 
the cuts for developed countries. 

Source: USTR, G-10, G-20, 2005 und FAPRI (2005). 
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4.2 Calculations of tariff cuts 

WTO negotiations are based on bound rates, while the economic effect of a tariff cut clearly 

depends on the applied rate. Therefore, our calculations of tariff cuts take both kinds of tariff 

rates into account. The difference between bound and applied duties is called water in the tar-

iffs.7 A reduction of the bound rate does not result in a trade effect, if the reduced bound rate is 

above the applied rate (Figure 2, Parts 1.1 and 1.2), e.g., the water in the tariff still exists after 

the tariff cut, so that imports are unchanged. However, there will be a trade effect if tariff cuts 

exceed the water in the tariffs (Figure 2, Part 1.3).8 

Figure 2: Bound Rates, Applied Rates and Water in the Tariffs1) 
 

pw

0
brT

0
arT

no trade

trade effect

1.11.1

pw

0
brT

0
arT
1
arT

1
brT

1.31.3

pw

0
brT

1
brT

1
ar

0
ar
T

T
=

1.21.2

  

T = Tariffs, br = Bound rates, ar = Applied rates, pw = World market price 

Accordingly, tariff cuts for the proposals of the EU, the US, the G-20 and the G-10 are calcu-

lated at the 6 HS tariff line level based on the following equations: 

)
100
y

1(TT br0
br

1
br −⋅=  (1) 

where: T Tariff rate 
 y Tariff cut in % 
 subscript br/ar Bound / applied rate 
 superscript 0/1 Initial / final situation 

                                                      

7 There is disagreement over the definition of the term "water in the tariffs" in the literature. For ex-
ample, MARTIN and WANG (2004) define water in the tariffs as any gap between the applied rate and 
the actual rate of protection, where the actual rate is lower. Additionally, the term "water in the tar-
iffs" is not equivalent to the term "binding overhang" which defines the difference between the 
bound and the MFN rate (FRANCOIS and MARTIN, 2003). 

8 Due to unavailable information we do not take the effective protection into account. However, it 
should be stressed that an implemented tariff cut will not result in a trade effect if it leaves the ap-
plied rate above the effective protection. The effective protection is defined as the amount by which 
the prevailing internal price exceeds the world market price before tariffs (PODBURY and ROBERTS, 
2003, p. 5). 
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If 1
brT  is higher than or equal to 0

arT , no tariff cuts will be implemented. If 1
brT  is smaller than 

0
arT , the tariff cut to achieve 1

brT = 1
arT  will be implemented according to equation (2): 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
+⋅==

0
ar

0
ar

1
br0

ar
1
ar

1
br T

TT
1TTT  (2) 

Water in the tariffs will lead to country-specific reduction commitments. Due to the ceiling 

binding option, developing countries were allowed to implement the tariff binding without ref-

erence to former protection levels. As a result, the bound tariffs in developing countries are 

much higher than in developed countries (ANDERSON and MARTIN, 2005a, pp. 14). Therefore, 

developing countries might experience an implicit preferential treatment that might be added to 

the already granted special and differential treatment.  

The new applied rate ( 1
arT ) is aggregated to the GTAP level using import trade weights. This is 

done with the help of source generic world import values from the COMTRADE database of the 

year 2001 excluding intra-EU trade. Import weighting is the most commonly used aggregation 

scheme, also utilized to aggregate the applied rates included in the GTAP database version 6.04. 

Advantageously, trade weights take the relative importance of trade flows into account. Fur-

thermore, the welfare implications are better addressed with this method. In contrast, the import 

weighted aggregation scheme leads to an endogenous bias, as the weight for every individual 

tariff decreases with an increase of the tariff. Accordingly, prohibitive tariffs impeding market 

access, and thereby reducing the trade volumes to zero, are not taken into account by import 

weighting. Trade barriers are therefore underestimated with this method.9 

Finally, we calculate the shocks at the GTAP level which are necessary to reduce the initial 

applied rate of the GTAP data base ( 0
arT ) to the new applied rates calculated with the help of the 

tariff module ( 1
arT ) for all considered WTO proposals on market access (compare Table 2). 

5 Results 

This section discusses the results of four experiments analyzing the implementation of the tariff 

cuts proposed by the EU, the US, the G-20 and the G-10 in advance of the ministerial confer-

ence in Hong Kong in 2005. The results are presented in millions of US $ for the year 2001 of 

                                                      

9 In contrast to this study, WALKENHORST and DIHEL (2003) used simple averages for the tariff ag-
gregation to avoid biases from the interdependence of tariff levels and trade flows. The simple non 
weighted average, however, does not take the relative importance of particular tariffs into account. 



 13

the GTAP data base and are obtained using the Version 9 of the software GEMPACK (HARRI-

SON und PEARSON, 1996). As a macroeconomic closure we adopt a fixed trade balance. 

In the following, we will mainly focus on the EU trade balance. The appendixes provide de-

tailed results for the output of production (A5) on a disaggregated country level. Changes in the 

output of production are mainly induced by the changes in the trade regime. The output results 

therefore show a pattern that is similar to the changes in the trade balance and will only be dis-

cussed rudimentarily. 

5.1 Impacts on the EU trade balance 

Table 3 reports the changes in the regional trade balance10 by commodity resulting from the 

implementation of the EU, the US, the G-10 and the G-20 proposal. Examination of the entries 

in Table 3 shows that the changes in the EU-27 are negative in almost every important sector in 

all four simulations. These negative changes are particularly pronounced in the highly protected 

beef and milk sector, where imports raise relative to exports under the EU proposal by more 

than -8.05 billion US $ and -8.23 billion US $, respectively. Table 3 also reveals that the change 

in the EU trade balance for milk does not significantly vary between the simulations. In con-

trast, the EU trade balance for beef differs by around 7.48 billion US $, when the US proposal 

(-14.46 billion US $) is implemented instead of the G-10 proposal (-6.98 billion US $). 

Where do these different results come from? In the following, a decomposition is employed to 

assist in understanding these results. Here, the total changes are decomposed into parts, the so-

called subtotals, which are attributable to changes in individual exogenous variables, e.g., policy 

instruments. The decomposition of the total effect into subtotals thereby allows identification of 

changes that govern the results. The decomposition is based on the changes of policy instru-

ments, e.g., import tariffs or exports subsidies that are applied on bilateral trade flows. Thus, the 

policy instrument, as well as the source and the destination of the trade flow subject to the pol-

icy instrument, can be identified (HARRISION et al., 1999).  

Such a decomposition of the EU trade balances for selected products is presented in Table 4. It 

shows, that in the case of beef, the results are clearly driven by two main effects. First, this 

comprises a deterioration of the EU trade balance between -0.96 billion US $ (G-10 proposal) 

and -8.41 billion US $ (US proposal) induced by the cuts of EU tariffs for agricultural products 

which are imported from third countries (TC). 

                                                      

10 The change in trade balance represents the change in the value of fob exports minus the value of cif 
imports.  
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Second, the EU beef imports increase relative to its beef exports by -4.54 billion US $ (G-10 

proposal) and -4.77 billion US $ (G-20 proposal) due to the abolishment of exports subsidies. 

While the latter remains more or less unchanged between the simulations, it can obviously be 

seen from Table 4 that the EU beef sector reacts very sensitively to EU agricultural tariff cuts. 

Additionally, Table 4 reveals the minor importance of the opening of third countries' beef mar-

ket to the exports of highly protected EU beef. 

In contrast, the results for the EU processed milk trade balance are almost completely domi-

nated by the abolishment of EU export subsidies (compare Table 4). This effect varies only 

slightly between the simulation and comprises a relative increase of EU milk imports by around 

-10.16 billion US $ (G-10 proposal) to -11.73 billion US $ (US proposal). Milk exports are also 

subsidized by third countries. Here, the abolishment of export subsidies results in an expected 

positive effect for the EU trade balance of milk. However, the effect is, with 0.31 billion US $, 

negligibly small compared to the effect of the disestablishment of EU export subsidies. Also, all 

other effects, particularly the cut of EU agricultural import tariffs are insignificant. Even the 

high agricultural tariff cuts of the US proposal evoke only smaller changes of the EU trade bal-

ance for milk. Here, a better access to third countries' milk markets of 6.98 billion US $ is al-

most offset by the effect of EU agricultural tariff cuts (-2.16 billion US $) and of diverting EU 

milk exports, which results from better market access between third countries (-1.62 billion 

US $). 

Table 4 also decomposes the change in the EU trade balance for other meat (porc and poultry) 

which reveals a high variation between simulations. The implementation of the G-10 proposal 

results in a deterioration of the EU trade balance of -3.39 billion US $ in total, while the EU 

achieves a relative increase of EU other meat exports of 2.99 billion US $ with the implementa-

tion of the US proposal. The decomposition of these results shows that this variation is due to 

the sensitivity of the EU other meat sector towards higher agricultural tariff cuts in third coun-

tries. The higher agricultural tariff cuts of the US proposal open up the market in third countries 

which have to accommodate additional EU exports of 14.64 billion US $. However, only EU 

exports of -7.97 billion US $ are displaced by the high agricultural tariff cuts of the US proposal 

and its resulting increased trade opportunities between third countries. An additional relative 

decrease of EU imports of other meat arises from the abolishment of EU export subsidies (-3.93 

billion US $), but does not compensate this positive effect. On the contrary, the application of 

the G-10 proposal only implies an increase of exports to third countries of 2.65 billion US $, 

while it is just offset by the increase of trade between third countries (-2.86 billion US $). The 

additional negative effect of the elimination of EU export subsidies for other meat arises to -
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3.40 billion US $ and leads to an overall deterioration of the EU trade balance for other meat. 

All other effects are negligible for the EU trade balance of other meat.  

Table 4: Decomposition of the change in the EU trade balances for selected products due to 
the EU, the US, the G-20 and the G-10 proposal1), 2) 

Tariffs of non- Sum
TC EU TC agricultural EU TC

Commodity Proposal to EU to TC to TC products to TC to all

EU 134 586 -346 53 -802 -13 -388
US 101 1137 -506 53 -806 -17 -39
G-10 87 456 -66 53 -824 -13 -308
G-20 171 589 -319 52 -800 -14 -321

EU -655 -33 -35 85 -1068 -1 -1708
US -3433 -12 -23 73 -1103 -2 -4499
G-10 -257 -25 -33 88 -1073 -1 -1302
G-20 -1547 -25 -31 79 -1082 -2 -2606

EU -657 3220 -817 153 -10476 345 -8232
US -2158 6979 -1619 164 -11729 502 -7862
G-10 -366 2409 -672 149 -10162 312 -8330
G-20 -1096 4014 -926 154 -10797 387 -8264

EU -2094 -112 3 -1288 -4585 13 -8062
US -8408 -173 4 -1125 -4772 12 -14464
G-10 -957 -83 -78 -1334 -4544 13 -6982
G-20 -4391 -135 33 -1219 -4620 13 -10318

EU -38 4802 -3671 231 -3505 14 -2166
US 3 14636 -7974 235 -3929 14 2986
G-10 -16 2648 -2861 233 -3404 15 -3385
G-20 -58 7709 -5237 228 -3622 14 -966

Tariffs of agricultural product from Export subsidies from

Cereals

Other meat

Milk

Beef

Sugar

 
1) For the composition of sectors see Table A2 in the appendix. 2) TC = Third countries 

Source: Own calculations 

The EU sugar sector also develops a negative change in the trade balance which lies between 

-1.30 billion US $ (G-10 proposal) and -4.50 billion US $ (US proposal). Analogous to the beef 

sector, the EU sugar sector reacts very sensitively, if higher agricultural tariff cuts are applied 

under the US proposal. Here, EU relative sugar imports only decrease by a moderate amount of 

-0.26 billion US $ under the application of the market access options included in the G-10 pro-

posal, while the proposed US tariff cuts lead to a negative change of the EU sugar trade balance 

of -3.43 billion US $. A clearly negative effect also results from the abolishment of EU export 

subsidy which is, however, more or less constant between the four simulations and amounts to 

-1.07 billion US $ (EU proposal) or -1.10 billion US $ (US proposal). All proposals result in a 

better access to third countries' sugar markets, but the relative increase of EU sugar exports is 

only marginal and does not compensate for the other negative effects. 
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Finally, Table 4 also reveals the negative change in the EU trade balance for cereals rising to 

-0.04 billion US $ and -0.39 billion US $ in the US and the EU proposal, respectively. The de-

composition of these results discloses that there are two reasons for this negative development. 

First, the EU trade balance for cereals decreases due to the opening of markets for agricultural 

trade between third countries and its resulting diverting effect for EU cereal exports. This effect 

involves a negative development of the EU trade balance for cereals of -0.07 billion US $ under 

the G-10 proposal, which even increases under the implementation of the US proposal to -0.51 

billion US $. Second, the EU trade balance for cereals is also hurt by the abolishment of EU 

export subsidies. Here, the trade balance deteriorates by around -0.8 billion US $ in all four 

simulations. These negative developments are partly offset by positive developments that results 

from better EU export opportunities to third countries' market of 1.14 billion US $ under the 

application of the US proposal. However, this positive effect slightly decreases to 0.46 billion 

US $, when the agricultural tariff cuts of the G-10 proposal are employed. Table 4 also repre-

sents another positive influence on the EU trade balance for cereals which results from the cut 

of EU agricultural tariffs and lies between 0.09 billion US $ (G-10 proposal) and 0.17 billion 

US $ (G-20 proposal).  

The latter is in particular a somehow puzzling result that certainly deserves a closer look. Why 

do the cuts of EU agricultural tariffs have a positive effect on the EU trade balance for cereals? 

Table 5 presents an extended decomposition of this effect for the US and the G-10 proposal to 

answer this question.  

Table 5: Decomposed effects of EU agricultural import tariff cuts on the trade balance of 
cereals (million US $) 

Impact of the trade balance of cereals
US proposal G-10 proposal

Cut of EU tariffs of
cereals -303 -10
oilseeds 1 1
paddy rice 12 4
vegetables & fruits 58 18
cattle 0 0
other animal 5 4
beef 149 25
other meat 38 6
milk 33 6
sugar 30 4
other food 78 29

Sum 101 87  
Source: Own calculations. 
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Here, the total effect of the cuts of all agricultural tariffs is further broken down into each agri-

cultural commodity. From a first glance it can clearly be seen that the cut of EU import tariffs 

for cereals undoubtedly has the expected negative effect on the EU trade balance for cereals, if 

the US proposal (-0.30 billion US $) and the G-10 proposal (-0.01 billion US $) is applied. 

However, the cut for all other agricultural products, particularly for beef (0.15 billion US $ and 

0.03 billion US $, respectively) has a positive effect on the EU trade balance for cereals. The 

reason for this is a reduction of, for example, high EU beef import tariffs that constitute an im-

plicit tax for the EU cereal sector. In sum, these positive effects outweigh the negative effect of 

the cut of the relatively low EU tariff for cereals. A very similar effect can be observed when 

third countries cut their tariffs for EU imports of sugar and beef (see table A5 in the appendix). 

5.2 Impacts on third countries' trade balances  

Who is taking advantage of the expanded EU agricultural market access? To elaborate this ques-

tion we divide the countries and regions of Table 3 to developed, developing and least devel-

oped countries11 as well as to the rest of the world which includes the none WTO member coun-

tries. Table 6 accordingly represents the change in the trade balance for these regions of all con-

sidered commodities. In the following we concentrate the discussion on the highest and lowest 

results in each of the four simulations. 

An examination of Table 6 shows that the already indicated negative changes of the EU trade 

balance for beef (-6.98 billion US $, G-10 proposal) is mainly accommodated by the developing 

countries (3.16 billion US $), while the developed countries and the rest of the world share al-

most all of the remaining surplus of 1.59 and 2.25 billion US $ respectively. However, only 

developed and developing countries are able to increase their beef exports to the EU, if the 

much higher agricultural tariff cuts of the US proposal are applied. It is interesting to note that 

the trade balance of developed countries increases disproportionately here. In contrast, the trade 

balance changes of the LDCs and the rest of the world stay relatively constant between the 

simulations. 

The high negative changes of the EU milk trade balance in all simulations of around 8 billion 

US $ are also distributed between all other groups of countries. Nevertheless, the developing 

and developed countries can obviously be identified as the main milk surplus producer, who are 

able to increase their relative milk exports by 3.6 billion US $ in each case with the help of the 

tariff cuts proposed by the G-10. Developed and developing countries show, however, a slightly 

                                                      

11 Developed, developing and LDCs are grouped according to the WTO classification. 
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less to increase of their trade balances, if the higher agricultural tariff cuts of the US proposal 

are implemented (about 2.7 billion US $). In contrast, the rest of the world is able to almost 

double their increase of relative exports. Again, the LDCs are only minor players in the milk 

world market. 

Table 6 also reveals that the EU (-3.34 billion US $, G-10 proposal) and other developed coun-

tries (-1.57 billion US $) high trade balance change for other meat are almost completely offset 

by developed countries who experience a significant positive development of their trade balance 

(4.89 billion US $). However, it is interesting to note, that the higher tariff cuts of the US pro-

posal almost completely benefit the EU (2.99 billion US $), while the other developed countries 

have to accept a further deterioration of their trade balance for other meat (-4.1 billion US $).  

Table 6: Change in the trade balances due to the implementation of the EU, the US, the  
G-10 and the G-20 proposal for aggregated regions (Million US $)1), 2) 

EU27 IC DC LDC ROW EU27 IC DC LDC ROW

cereals -388 3615 -3674 83 -58 -39 4239 -5176 138 140
oilseeds 181 582 -972 24 -150 289 1033 -1642 105 -131
paddy rice -4624 -4715 9409 -1126 -128 -5797 -3910 9815 -1346 -130
vegetables & fruits -214 -914 1035 -117 -117 -401 -705 438 -96 -55
cattle 176 -722 683 -18 -37 332 -928 782 -14 -38
other animal -130 -1240 1606 -46 -137 -81 -949 1228 -48 -117
beef -8053 1433 4335 72 2246 -14466 2178 9560 86 2255
other meat -2168 -3047 5053 183 -70 2985 -4101 401 266 -82
milk -8232 3377 3643 588 1037 -7863 2836 2627 643 1793
sugar -1708 -223 2926 -955 43 -4499 -1326 7742 -2337 102
other food -7127 -11005 18409 -608 -888 -7234 -11262 17596 -445 -737
other primary 3397 2643 -6125 -1474 -826 3876 2461 -6530 -1140 -859
manufactures 6542 -4244 -23016 4707 1944 8461 -4662 -23862 5314 637
services 22305 14499 -13400 -1304 -2750 24417 15109 -13025 -1132 -2665

cereals -308 3225 -3184 130 16 -321 3727 -3900 95 -42
oilseeds 90 -767 581 -49 -167 219 705 -1151 40 -145
paddy rice -883 -8006 8919 -1043 -132 -4651 -4708 9514 -1206 -130
vegetables & fruits -260 -438 743 -107 -129 -402 -1112 1336 -104 -113
cattle 145 -584 561 -16 -35 238 -737 640 -15 -37
other animal -107 -1088 1415 -43 -127 -118 -1194 1542 -43 -136
beef -6976 1588 3161 69 2249 -10301 1420 6504 78 2245
other meat -3385 -1572 4891 166 -65 -968 -3738 4368 213 -55
milk -8330 3632 3626 574 975 -8264 2881 3909 606 1198
sugar -1302 57 1907 -548 29 -2607 -500 4575 -1549 66
other food -6614 -9432 16409 -572 -639 -7317 -11260 18655 -533 -894
other primary 2796 2998 -5768 -1605 -843 3595 2798 -6543 -1344 -825
manufactures 4319 -3699 -20884 4433 1809 8003 -2921 -25865 5006 1716
services 20763 14130 -12476 -1378 -2838 22854 14669 -13653 -1238 -2740

EU proposal US proposal

G-10 proposal G-20 proposal

 
1) For the composition of regions and sectors see Table A1 and A2 in the appendix. 2) IC: developed countries; DC: 
developing countries; LDC: Least developed countries; ROW: Rest of the world. 

Source: Own calculations. 

The sugar sector's reaction to the implementation of the Doha round is somewhat different. 

Here, the relative increase of EU sugar imports (-1.30 billion US $, G-10 proposal) is accompa-
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nied by a trade balance change in the LDCs' (-0.55 billion US $) which is clearly coming from 

the preference erosion. The negative changes of the EU and the LDCs trade balance more than 

double under the application of the US proposal, while the slightly positive change of the sugar 

trade balance of the developed countries transforms into a relative increase of imports under the 

US proposal. The main increase of relative exports in the sugar world market is given, however, 

for developing countries and to a far lesser extent, also for the rest of the world. Thus, the trade 

balance change of developing countries (1.9 billion US $) under the G-10 proposal is more than 

doubled when tariff cuts are more ambitiously applied with the implementation of the US pro-

posal (7.7 billion US $). The rest of the world is only a casual bystander in the world sugar mar-

ket. 

Finally, Table 6 also reveals the already indicated relative increase of cereal imports into the 

EU. Here, the application of the EU proposal leads to a trade balance change for the EU and the 

developed countries of -0.39 billion US $ and -3.67 billion US $, respectively. These changes 

are almost completely accommodated by developed countries (3.62 billion US $). Due to better 

access to developing countries market, the EU trade balance change is slightly less reduces 

when the higher agricultural tariff cuts proposed by the US are applied.  

6 Conclusions 

The WTO negotiations of the Doha round are a key issue in the public debate. This paper ana-

lyzes the effects of different market access options on the basis of a general equilibrium model. 

An extended version of the GTAP model is used to firstly project a base run including the 

Agenda 2000, the EU enlargement, the EBA agreement and the MTR. The policy simulation 

run additionally includes the WTO negotiations. Here, it is distinguished between four different 

simulations examining the different approaches to open agricultural markets proposed by the 

EU, the US, the G-20 and the G-10 in advance of the ministerial conference in Hong Kong in 

October, 2005. All tariff cuts are calculated in the tariff data base (6 HS digit tariff level) taking 

applied and bound rates into account and added up to the GTAP model level using import 

weights. In our examination, we concentrate on the effect of the WTO negotiation for EU trade 

flows. Here, the results of the simulations reveal the following points: 

  Results from different options for market access in the WTO negotiations of the Doha 

round show parallel developments. Thus, for example, the increase or decrease of the 

trade balance is more or less pronounced, while a change of direction is merely an excep-

tion for the other meat sector. 
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  Implementation of all proposals results in negative changes of the EU trade balances for 

most agricultural products, but particularly for the highly protected EU beef and milk sec-

tors. However, the trade balances of sugar, cereals, vegetable and fruits, other food prod-

ucts and partly also for other meat products deteriorates as well and thus, show a relative 

increase of imports. These developments are only reversed for other meat products, if 

higher agricultural tariffs, e.g., as proposed by the US, are implemented. 

  With the help of a decomposition of the trade effects for selected products it can be 

shown that the negative developments of the EU trade balance for beef and sugar are 

dominated by the cuts in EU agricultural tariffs and the abolishment of EU export subsi-

dies. For the EU milk trade balance, however, the biggest negative trade effect only stems 

from the abolishment of the EU export subsidies, while EU and third countries tariff cuts 

are not so important. The EU cereals and other meat sector particularly react to tariff cuts 

between third countries which displace EU exports to third countries. Nevertheless, the 

elimination of export subsidies is of significant importance for the EU cereals and other 

meat sector as well. 

  Who is taking advantage of an improved EU market access? From the points of view of 

the non-participating LDCs and non-WTO member countries, it does not make much of a 

difference whether tariff cuts are higher (US proposal) or not (G-10 proposal). They only 

realize minor trade balances change. Additionally, the LDCs also suffer from preference 

erosion in the sugar sector which increases with higher tariff cuts. In contrast, developing 

countries are able to disproportionately increase their relative beef and sugar exports to 

the EU. This development is even enforced when tariff cuts are higher. Other developed 

countries are able to increase their relative cereal exports, but only get slightly better ac-

cess to the other EU agricultural market. 

  From the EU point of view it really matters which of the four proposals are implemented 

in the beef, other meat and sugar sectors, as these sectors react particularly sensitively 

towards EU and third countries' tariff cuts. For the EU milk sector, however, is hardly 

makes a difference, as the better market access to third countries of the EU is almost 

completely offset by the effect of EU tariff cuts and of tariff cuts between third countries. 
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8 Appendix 

Table A1: Aggregation of countries and regions 

Countries and Regions  Abbre-
viation  

1. European Union 15 
Austria, Belgium, Denmark, Finland, France, Germany, Ireland, United Kingdom, Greece, Italy, 
Luxembourg, Netherlands, Portugal, Spain, Sweden 

 
EU15 
 
 

2. Central and Eastern European Countries 
Bulgaria, Czech Republic, Hungary, Malta, Poland, Romania, Slovakia, Slovenia, Estonia, La-
tvia, Lithuania, Cyprus 

 CEEC 

3. United States   usa 
4. Japan  jpn 
5. Oceania 

Australia, New Zealand   OCEA 

6. Other WTO – members (industrialized countries) 
Canada, Switzerland, Rest of EFTA, Albania, Croatia  WTO IC 

7. Brazil  bra 
8. India  ind 
9. Rest of African - Caribbean - Pacific - Countries  

Rest of Oceania, Rest of FTAA, Rest of Caribbean, Botswana, South Africa,  ACP 

10. Least Developed - Countries  
Bangladesh, Rest of Southeast Asia, Rest of South Asia, Malawi, Mozambique, Tanzania,  Other 
Southern Africa, Madagascar, Uganda, Rest of Sub-Saharan Africa, Zambia 

 LDC 
 

11. Other WTO – members (developed countries) 
China, Hong Kong, Korea, Rest of East Asia, Indonesia, Malaysia, Philippines, Singapore, Thai-
land, Sri Lanka, Mexico, Colombia, Peru, Venezuela, Rest of Andean Pact, Argentina, Chile, 
Uruguay, Rest of South America, Central America, Turkey, Rest of Middle East, Morocco, Tuni-
sia, Rest of North Africa, Rest of S. African CU, Zimbabwe 

 
WTO 
DC 
 

12. Rest Of The World 
Taiwan, Vietnam, Rest of North America, Rest of Europe, Russian Federation, Rest of FSU  ROW 

 
 
Table A2: Aggregation of sectors 
 
Sectors 
 

  
Abbre-
viation 

1. Wheat, Cereal grain nec  CERE 
2. Oil seeds  osd 
3. Sugar cane, sugar beet  c_b 
4. Paddy Rice  pdr 
5. Vegetables, fruit, nuts  v_f 
6. Cattle, sheep, goats, horses  ctl 
7. Animal products nec  oap 
8. Raw milk  rmk 
9. Meat: cattle, sheep, goats, horse  cmt 
10. Meat Products nec  omt 
11. Dairy products   mil 
12. Sugar   sgr 
13. Food products nec, Vegetables oils and fats, processed rice  OFOOD 
14. Other Primary Sectors  

Plant-based fibers, crops nec, wool, silk-worm, cocoons, Forestry, Fishing Coal, Oil, Gas, Minerals 
nec, wood products, petroleum, coal products 

 OPRI 

15. Industry 
 Beverages and tobacco products, Textiles, Wearing apparel, Leather products, Wood products, 

Paper products, publishing, Chemical, rubber, plastic prods, Mineral products nec, Ferrous metals, 
Metals nec, Metal products, Motor vehicles and parts, Transport equipment, Electronic equipment, 
Machinery a. equipment, Manufactures nec 

 MNFCS 

16. Services 
 Electricity, Gas manufacture, distribution, Water, Construction, Trade, Transport nec, Sea trans-

port, Air transport, Communication, Financial services nec, Insurance, Business services nec, Rec-
reation and other services, PubAdmin/Defence/Health /Educat, Dwellings 

 

 SVCES 
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Table A3: Pre-Simulations, Agenda 2000 and EU enlargement 

 

Pre-Simulations: 
 CAP instruments 
  complementarity approach for milk and sugar (assumption: quantity in the 

data base represents production quotas) 
  land subsidy equalized across sectors to implement a homogeneous area 

payment 
 Common EU budget  
  75 % of tariff revenues as well as a share of GDP is accrued to the EU 

budget; determination of a uniform endogenous GDP rate 
  expenses of the EAGGF paid for by the Common EU Budget 
  net transfers between EU member states 

Agenda 2000: 
 Cereals 
  reduction of intervention prices by –15 % 
  unification of direct payments for cereals, oilseeds and protein plants 
  reduction of set-aside rate from 15 % to 10 % 
 Beef 
  reduction of intervention prices by –18 % 
  no change in direct payments (assumption: increase in direct payments is 

compensated by a lower output) 
 Milk 
  reduction of intervention prices by –15 % 
  retention of quota regulation 
  increase of quota by 2.4 % 

EU enlargement (EU 27): 
 Creation of customs union 
  EU 15 and MOEL abolish all bilateral trade barriers 
  MOEL establish trade protection of the EU 15  
  production quotas for milk and sugar are fixed at the current production 

level of the MOEL 
  no set-aside in the new member countries  
  direct payments in the EU-15 remain unchanged 
  100 % of the current land and animal premiums in the EU 15 are trans-

ferred to the new member states (standard procedure) 
  fixation of plafonds for direct payments with endogenous adjustment of the 

premium rate for land and animals in the EU 15 
 Common EU budget 
  complete integration of MOEL in the Common Budget of the EU: 90 % of 

tariff revenues as well as a share of GDP to the EU budget 
  payments in the framework of the EAGGF in the MOEL via the Common 

Budget 
  implementation of net transfers between the EU 15 and the MOEL 
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Table A5: Decomposed effects of third countries' tariff cuts for EU agricultural imports on the 
trade balance of sugar and beef (million US $) 

US proposal G-10 proposal US proposal G-10 proposal

Cut of third countries tariffs
for EU imports of

cereals -8.2 -2.0 -111.0 -39.0
oilseeds -0.4 0.0 -7.0 -2.0
paddy rice 0.0 0.0 0.0 0.0
vegetables & fruits -9.2 -2.0 -95.0 -19.0
cattle -0.4 0.0 -11.0 -5.0
other animal -1.9 -0.7 -8.0 -3.0
beef -2.0 0.0 560.0 100.0
other meat -53.7 -10.0 -316.0 -54.0
milk -37.3 -11.0 -118.0 -40.0
sugar 145.0 14.0 -1.0 0.0
other food -44.2 -13.0 -66.0 -21.0

Sum -12.3 -24.7 -173.0 -83.0

Impact of the trade balance 
of sugar

Impact of the trade balance 
of beef

 
1) For the composition of sectors see Table A2 in the appendix.  

Source: Own calculations. 

 


