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Payment Decoupling and Intra-European Calf
Trade

Abstract

The 2003 reforms of the Common Agricultural policy of the European Union

introduced decoupled income transfers as the most prominent policy instrument.

However, member states were given substantial discretion over the degree and tim-

ing of the reform implementation. As a result, different implementation schemes

coexist within the EU, keeping certain parts of the income support coupled to

current production levels. This coexistence leads to distortions of production in-

centives, factor misallocations, and artificial trade flows. Here, we examine these

effects in the beef sector where full decoupling was not obligatory for all member

states. Based on a cost minimization framework, we derive a sector-specific trade

model with heterogeneous firms and quality differences. The model is used to

examine the effects of different implementation schemes on intra-European calf

trade. Empirical results confirm that the expected distortions to trade flows oc-

cured, violating the fundamental CAP principle of Market Unity.

Key words: 2003 CAP Reform, Partial Decoupling, Intra-European Calf Trade,

Gravity Model, Heterogeneous Firms Trade Model

JEL classification: F13,F14,Q17

Introduction

Under the era of Franz Fischler, the European Commissioner for Agriculture (1996-2004),

fundamental reforms of the Common Agricultural Policy (CAP) were introduced (Swinnen

2008, p.1). Two important milestones were of particular importance: the Agenda 2000

Reform (EC 1999) and the 2003 CAP Reform (EC 2003b). The latter, also referred to
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as ‘Midterm Review’ or ‘Fischler Reform’, is viewed in hindsight as the major turning

point from agricultural policy exceptionalism to agricultural policy normalism (Daugbjerg

& Swinbank 2009). A stronger degree of reorientation of domestic production incentives

toward market prices became the focus of the CAP reforms (Anania 2009). These reforms

were also shaped by external reform pressures, most prominently by the expectations of a

conclusion to the Doha Development Round.

The EU member states (MS), based on an inital proposal by the EU commission, agreed

in 2003 on a reform aiming at severing the link between agricultural production and di-

rect payments to producers (Swinnen 2008). The former direct payments, which had been

introduced in 1992 as compensation for price redcutions, were to be replaced, at least par-

tially, by a Single Farm Payment (SFP) scheme. Among other things1, the implementation

of the decoupling policy would enable the EU to more flexibly deal with World Trade

Organization (WTO) obligations as well as internal problems associated with further EU

enlargement (Daugbjerg & Swinbank 2009).

While the Commission initially had proposed a full decoupling policy for all affected

agricultural sectors, the negotiations in the Agricultural Council allowed several member

states which were opposed to full decoupling to negotiate options for partial decoupling. In

effect, the SFP was agreed upon but each member state had the option to partially retain a

coupled direct payment systems. Depending on the particular commodity, only a portion of

the direct payments had to be converted to the SFP (EC 2003b). In the end, this concession

led to a coexistence of different implementation schemes of decoupling among member

states.

This coexistence had important economic implications. Not only were production in-

centives among member states substantially distorted but the fundamental CAP principle

of Market Unity was violated. In member states which retained coupled direct payments,

producers consider the payments as included in gross margins whereas in member states

where the payments are decoupled they are not. The changes in gross margin imply shifts
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in factor demand for the correspond inputs. The factor demand shifts downward in a fully

decoupled setting because the implicit reduction in the value of the marginal product while

this reduction is relatively lower with only partial decoupling. Accordingly, additional trade

for factors will occur, from member states with full decoupling toward those which keep

part of the directed payments coupled. Because these additional trade flows are a result of

the granted discretion in the implementation of the reforms, we regard them as artificial.

Artificial trade flows represent a misallocation of input factors and hence welfare losses

occur. Compared to a fully decoupled scenario, a disproportionately greater factor use oc-

curs in the non-decoupled member state than in the decoupled member state. Input use

might even be greater in the partially coupled member state than under the ’previous’ cou-

pled direct payment system. Moreover, the greater the amount of direct payments that

remain coupled the greater the welfare losses tend to be. The economic importance of the

coexistence of different implementation schemes is especially high for commodities where

the EU Commission made far-reaching concessions to individual member states. This is

particularly apparent on the EU beef market.

To our knowledge, no research has addressed the economic implications of how the coex-

istence of different implementation schemes impacts intra-European trade; in this paper we

perform an ex post analysis of this research question.2 We focus on the European beef mar-

ket, which is still the second largest agricultural market in the EU behind the dairy market.

In some member states such as France its economic relevance is even more pronounced.

We strongly suspect that the 2003 CAP Reform will significantly impact intra-European

trade, especially for an intermediate product like live calves.

Our research question is addressed within a gravity trade model framework. Our model

builds on Anderson (2009)3 who extends the Anderson & van Wincoop (2003) (AvW)

model for heterogeneous firms4. The model is a synthesis of the heterogeneous firms trade

model of Helpman et al. (2008) who were the first to extend the theory of heterogeneous

firms trade models by a model which is applicable to country trade data, and the concept
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of multilateral resistance (Anderson 1979; Anderson & van Wincoop 2003). Thus, it si-

multaneously adjusts for two sources of omitted variable bias: non-consideration of self

selection to trade and multilateral resistance. We model both differences in firm produc-

tivity and differences in product quality. We account for both zero and asymmetric trade

flows and different product qualities within the European calf market. For the economet-

ric estimations, a two step nonlinear least squares (2SNLS) along the lines of Helpman et

al. (2008) is utilised. For purposes of identifying the most suitable model, we apply the

Belenkiy (2010) decomposition approach.

Thus, we extend the existing literature along two major ways. First, we address an over-

looked dimension of the 2003 CAP Reform: the economic effects of differential degrees

of decoupling by member states on intra-European trade. In so doing, our findings suggest

welfare reducing artificial trade flows. Second, we apply an extended version of Anderson

(2009)’s heterogenous firms trade model by incorporating quality differences.

The remainder of this article is organized as follows. The next section reviews the on-

going CAP reform process, highlighing those details of the 2003 CAP Reform which have

important repercussions on the European calf trade. In this context, the market charac-

teristics of the European beef market are elaborated. The following section presents a

sector-specific heterogeneous firms trade model along the lines of Anderson (2009) with

some extensions, in order to better account for the specifics of the calf trade. Next, we

present our empirical framework, estimation procedures and econometric results. The final

section concludes and points to the policy implications of our results.

The 2003 CAP Reform of the European Beef Market

The ongoing reform process of the EU’s Common Agriculural Policy has been influenced

by both internal (high budgetary outlays, huge deadweight losses) and external (WTO,

concerns of other trading partners) pressures. However, the so-called ’European Model of

Agriculture’5 was still viewed as an important objective for the reforms. Between those an-
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tagonistic goals, stronger market reorientation versus special treatment of European farm-

ers, a partially dialectic policy has emerged; on the one hand it seeks an internationally

competitive agricultural sector; on the other hand, it endeavors to support environmental

and rural development policies.

The 2003 reforms, however, had a strong focus on market reorientation by means of

decoupling the existing direct payments from production levels. The existing direct pay-

ments had been tied to prodution levels either directly (in the beef sector) or indirectly via

land use (in the cereals, oilseeds, and protein crops sector). The initial reform proposoal

tabled by the EU commission in 2002 proposed to fully decouple these direct payments

by converting these into a Single Farm Payment (SFP), based on a historic reference pe-

riod (2000-2002). Eligibility for the SFP was linked to the fulfilment of Cross Compliance

obligations, which essentially corresponded to existing EU regulations concerning the envi-

ronment, animal welfare, plant protection, and food safety (Deblitz et al. 2007). However,

this initial proposal found no strong support with the member states.

The reform decision at that time had to pass the Agricultural council with a so-called

qualified majority (roughly equivalent to 70 %of the total number of votes). The reser-

vations were strongly influenced by farm lobbies in some important member states (most

notably France) which feared for grave reductions in agricultural output, and hence were

strongly opposed to decoupling. A line for compromise in the reform package emerged by

introducing options for partial instead of full decoupling. Eventually, in June 2003, there

was agreement on the general introduction of the SFP but with the option for the mem-

ber states to retain, at least in parts, the former direct payment system: Depending on the

commodity, only a part of the direct payments had to be converted to the SFP6.

In consequence, the final reform package led to a coexistence of different implementation

schemes with regard to the start of the reforms, the specific payment allocation mechanism

(based on area, historical payments, or combinations thereof), and the extent of decoupling

among member states. This outcome is not only important from a political viewpoint but
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also from an economic viewpoint. The coexistence of different implementation schemes

not only questions the fundamental CAP principle of Market Unity7, thus violating the

spirit of the common market. It can also lead to artificial trade flows among member

states that have opted for different implementation schemes. These artificial trade flows

are indicative of distorted production incentives, inefficient input usages, and, ultimately,

negative welfare effects.

The 2003 reform package for beef

The intra-EU economic effects crucially depend on the particular extent to which the direct

payments continue to be tied to production levels. The distortions are expected to be espe-

cially large in those markets where member states were allowed to retain a large portion of

the former direct payment system. This situation was characteristic of the European beef

market. With regard to decoupling, the final reform package contained, in addition to a full

decoupling option, three additional options for partial decoupling. The regulations thereby

were specific to the interests of single member states. Option I had a specific suckler cow

component, Option II a specific slaughter animal component and Option III a specific fat-

tening bull component. All options also allowed for the full retention of the previous calf

premia, see Table 1 for details (Deblitz et al. 2007).

Apart from the magnitude of decoupling, the final regulations of the reform package

also stipulated how the decoupled payments of both full decoupling and partial decoupling

should be redistributed; they could be redistributed in a threefold manner. First, the SFP

could be distributed to the individual farmers based on historical payments (i.e., payments

per ha were heterogenous, and obtained by dividing historical payments by eligible histor-

ical area), secondly, based on a regional scheme (identical payments within a region), and

thirdly based on combinations of both approaches, the so-called hybrid model scheme. In

addition, the member states could also decide on the starting date of the reform implemen-
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tation (either 2005, 2006, or 2007) (Deblitz et al. 2007). The final choices of the member

states among these options are summarized in Table 2.

Microeconomics of Decoupling

Table 2 reveals the extent of the divergence of agricultural policies among member states.

Its economic impacts and their corresponding welfare effects for all market participants are

depicted in Figure 1 where a stylized scenario with one member state which fully decou-

pled (left panel), and another member state which only partially decoupled (right panel) is

shown. Sc indicates then an aggregate supply function for calves by dairy farms and Dc an

aggregate demand function for calves by cattle farms. The respective superscripts thereby

indicate the respective policy of the member state. To focus only on the pure economic

impacts of the coexistence of different implementation schemes, everything except policy

is assumed to be equal among the member states.

The introduction of coupled direct payments, as depicted in Figure 1, shifts the original

aggregate demand curve Dc upward to DDiP
c . This upward shift is a direct consequence of

the headage coupling of direct payments. Cattle farmers view these payments as part of the

gross margin, hence, they directly increase the willingnesses to pay for calves. Granting of

coupled direct payments has a production effect which can also be seen by the right shift

of the corresponding market equilibria in Figure 1.

If a member state opts for decoupling of the direct payments (replacing them by a fully

decoupled SFP) then its cattle farmers no longer view these payments as part of the gross

margin but as a lump sum subsidy. Accordingly, the corresponding willingness to pay,

respectively the demand for calves, have to be adjusted. Graphically this can be depicted

by a downward shift of the demand curve from DDiP
c to DSFP

c (left panel).8

In the presence of a common market for calves, this demand shift not only impacts

the market equilibrium in the decoupling member state but spills over to other member

states which retain coupled direct payments. The new market clearing price p∗ which (in
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the absence of trade costs) equalizes the marginal willingnesses to pay in both markets

will trigger additional exports from the decoupling member state to the non-decoupling

member state. Since these additional trade flows are a direct consequence of the differential

decoupling implementation across member states, they can be regarded as artificial side

effects of this particular option in the CAP reform.

The artificial trade flows are insofar crucial as they lead to an overall welfare loss9 in

the EU. However, both the single welfare effects for market participants and the member

states are quite heterogeneous. Thus, there are re-distribution effects among calf producers

and cattle farmers; where the overall effect is positive in both member states, cattle farms

in decoupled member states lose whereas in coupled member states calf producers lose.

Welfare losses mainly occur since the non-obligation of decoupling for all member states

led to a disproportional demand for calves in non-decoupled member states where the de-

mand became even higher as before. For this surplus demand, direct payments also had to

be paid. And these additional payments overweight the welfare gains of both agricultural

sectors in both member states.

The structure of trade in the EU calf market

Focusing solely on a partial effect, the market diagram as depicted in Figure 1 makes im-

portant simplifying assumptions: identical markets and a homogeneous commodity. This

however does not accurately describe European beef, veal and dairy markets as these mar-

kets are rather heterogeneous than homogeneous. The heterogeneity thereby applies for

both market structure as well as animal genetics; the genetics of animals varies by produc-

tion system.10 Like other markets, also the European beef and dairy market were shaped

by various external and internal factors which led to different regional centers of special-

ization.

Today centers of specialization differ for fattened bull production, slaughter animal pro-

duction, veal production, suckler cow production and dairy production. Centers for veal
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and dairy production are in the middle of Europe. Veal production mainly occurs in The

Netherlands, Belgium and France while dairy production is largely concentrated in Ger-

many and France but also in Ireland, the United Kingdom and in Poland. Fattened bull

production tends to be concentrated in Southern Europe, largely Italy, Spain and France

while the majority of suckler cow production takes place in France and Spain.11

Production system heterogeneity has implications for both the availability of calves and

the availability of calves of a specific genetics. In dairy cattle regions, typically there is

an oversupply of dairy calves (inferior animal genetics) whereas in livestock production

regions, there is an overdemand for beef calves (superior animal genetics).

These characteristics can lead to asymmetric trade flows between regions with over- and

undersupply or regions with no exports or imports. The existence of different animal genet-

ics can further lead to bi-directional trade flows, i.e. trade of calves of different genetics in

opposite directions. Ignoring this heterogeneity would lead to a mis-specified theoretically

model and hence to biased estimates. A correctly specified model should not only capture

the effects of the coexistence of different implementation schemes alone but also adjust for

zero and asymmetric trade flows.

Another fact important to examining the European beef market is the sustained decline

in European beef market slaughterings, see Figure 2. This decline has been rather steady

but accentuated with begin of the implementation of the 2003 CAP Reform in 2005. The

profitability of the European beef sector fundamentally depends on financial support. For

much of the industry, profitability occurred only with the granting of direct payments. This

negative change in market conditions should also be immanent in the data.

An Intra-European Calf Trade Model

In this section a sectoral intermediate product trade model i.e. an intra-European calf trade

model is developed (Anderson 2009; Anderson & Yotov 2009, 2010). The model is sim-

ilar to the trade model developed by Anderson (2009) who extends the Anderson & van
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Wincoop (2003) model for heterogeneous firms.12 Contrary to Anderson (2009), not only

productivity differences in calf production across dairy farms are assumed but also differ-

ences in the quality of calves across member states.1314 Additionally, model formulas are

explicitly adjusted for a monopolistic competitive market structure.

As in Anderson (2010), here a conditional general equilibrium model is developed which

distributes bilateral shipments of calves across member states. The shipments thereby are

distributed given bilateral trade costs, policies, total shipments and total expenditures. Ana-

logue to Anderson also trade separability is assumed.15 The only difference to Anderson

(2009) is that the gravity model is not derived from an utility maximisation approach but

from a cost minimisation approach. This seems more coherent since calves are intermedi-

ate products not final products. So the gravity model here is derived instead from a constant

elasticity of substitution (CES) sub-expenditure system (Balistreri et al. 2009).

Standard calculus then leads to following nominal import demand function of member

state j for calves of variety ω from a dairy farm located in member state i

(1) xi j(ω) =

(
ψi pi(ω)τi j

Pj

)1−σ

E j

where xi j(ω) defines the import value of calves of variety ω from a dairy farm located in

member state i to member state j, pi(ω) the source price of a calf of variety ω in member

state i, and τi j variable bilateral trade costs16 between member state i and member state

j. E j defines the total expenditure of member state j for available calf varieties and Pj

the corresponding price index. σ is the elasticity of substitution. Additionaly, to account

for different calf qualities across member states equation (1) is adjusted by an exogenous

quality parameter ψi.

To close the final gravity model (8) it is necessary to specify beside the demand side also

the production side. Therefore it is assumed that there are ni dairy farms in every member

state i where i = 1, . . . , I. Each of these dairy farms produces a different calf variety ω
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whereas the varieties should also be different across member states. So in the end there

should be ∑
I
i=1 ni different varieties theoretically available in Europe.

In practice however there is often a divergence between the theoretical pool of available

varieties and the actual pool of available varieties. Depending on the individual dairy farm

productivities and fixed bilateral trade costs it is not always profitable for each dairy farm to

deliver another member state. Following the concept of firm heterogeneity (Melitz 2003)

the profitability to export is only given for a dairy farm if its inverse productivity level

a is below the import country specific zero profit productivity threshold ai j (see below

equation (3)) i.e. a < ai j (Helpman et al. 2008).

ai j thereby is explicitly representable its derivation however needs first some further

assumptions regarding the distribution of the a’s and the market structure. So in accordance

with the common literature the a’s should follow the distribution F(a) with support [aL,aH ]

where it is assumed that aH > aL > 0. Further given that a is the input requirement set to

produce one calf of variety ω and p̃i country specific costs for one unit of input then the

source price for one calf of variety ω in member state i is defined as pi(ω) = p̃ia
α

where

α ≡ σ−1
σ

is a standard markup. The standard markup pricing rule i.e. the assumption

of monopolistic competition is here applied for its known advantage to enable latter the

modelling of zero and asymmetric trade flows (Helpman et al. 2008). If fi j further denotes

fixed bilateral trade costs then following zero profit function can be specified

(2) (1−α)

(
ai jψi p̃iτi j

αPj

)1−σ

E j = fi j.

Rearrangement of this zero profit function then yields following explicit form for the

import country specific zero profit productivity threshold ai j (Behar & Nelson 2009)

(3) ai j =

(
(1−α)E j

fi j

) 1
σ−1 αPj

ψi p̃iτi j
.
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To have this explicit form of ai j is insofar useful as now the fraction of member state i’s

exporting dairy farms i.e. dairy farms which can profitable export to member state j can be

measured by F(ai j). However, for the derivation of the final gravity model (8) it is more

convenient to represent this information by means of following selection variable

(4) Vi j =


∫ ai j

aL
a1−σ dF(a) forai j ≥ aL

0 otherwise
.

Given the demand functions xi j(ω) (see equation (1)) and the source prices pi(ω) for

single varieties and finally the selection variable Vi j then aggregation leads to following

provisional gravity equation

(5) Mi j =

(
ψi p̃iτi j

αPj

)1−σ

E jniVi j

where Mi j is the aggregated import value of available calves from member state i to

member state j.

So far the gravity model (5) would be identical with Helpman et al. (2008)’s gravity

model. This model however suffers under an omitted variable bias. The model does not

account for multilateral resistance. Following Anderson (2009) the model can be extend for

multilateral resistance.17 Therefor, first market clearance is assumed i.e. the equivalence

between the total value of calf shipments of member state i Yi and its aggregated bilateral

calf shipments across all member states ∑ j Mi j

(6) Yi = ∑
j

Mi j = (ψi p̃i)
1−σ ni ∑

j

(
τi j

αPj

)1−σ

Vi jE j.

Rearrangement of the market clearance condition then gives the quality adjusted effi-

ciency unit costs ψi p̃i
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(7) (ψi p̃i)
1−σ =

Ȳi/Y
Π

1−σ

i

where Ȳi =
Yi
ni

denotes the average shipments of calves of a dairy farm located in member

state i and Y = ∑iYi = ∑ j E j. Substitution then leads to the final gravity model

(8) Mi j =

(
τi j

αPjΠi

)1−σ

Vi jYiE j/Y

(9) Π
1−σ

i ≡∑
j

(
τi j

αPj

)1−σ

Vi jE j/Y

(10) P1−σ

j = ∑
i

(
τi j

αΠi

)1−σ

Vi jYi/Y

where Πi is the outward multilateral resistance and Pj the inward multilateral resistance

(Anderson 2010; Anderson & van Wincoop 2003, 2004; Anderson & Yotov 2009).

Like the gravity equation also the zero profit function can be adjusted for multilateral

resistance. Therefor equation (7) has to be substituted in the provisional zero profit function

(2) which then gives

(11) (1−α)

(
ai jτi j

αPjΠi

)1−σ

E jȲi/Y = fi j.

Empirical Framework

In order to empirically identify the impacts of the different implementation schemes of

the CAP reform on the calf market, we develop an econometric framework and estimation

strategy based on Helpman et al. (2008) and Johnson (2009).

13



First, a functional form of F(a) (see equation (20)) has to be specified which allows

a manageable treatment of Vi j. Following Helpman et al. (2008), a Pareto distribution

F(a) = (aκ − aκ
L)/(a

κ
H − aκ

L) with support [aL,aH ] and κ > (σ − 1) is assumed for the

productivity levels of dairy farms 1/a. Given the Pareto distribution the selection variable

Vi j (see equation (4)) can be explicitly expressed as

(12) Vi j =
κaκ−σ+1

L
(κ−σ +1)(aH−aL)

Wi j

where

(13) Wi j = max
[(

ai j/aL
)κ−σ+1−1,0

]
.

The explicit form of Vi j allows the expression of the final theoretical gravity model (8)

in log-linear form

(14) mi j =−y+ yi + e j +(1−σ)lnτi j +(σ −1)πi +(σ −1)p j +(σ −1)α + vi j

where variables denoted in lowercase letters indicate natural logarithms of their upper-

case counterparts, and α ≡ ln(α).

Bilateral trade costs τi j are assumed to be stochastic, i.e. the trade costs τi j are composed

of a deterministic part Di j and a disturbance term ui j
i.i.d.∼ N

(
0,σ2

u
) (

τi j ≡ Dγ

i je
−ui j
)

. Then

equation (14) can be rewritten as

(15) mi j = β0 +λi +χ j− γdi j +wi j +ui j.

where λi = yi +(σ −1)πi is an exporter fixed effect associated with member state i and

χ j = e j +(σ −1)p j an importer fixed effect associated with member state j. Additionally,
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for technical reasons, the selection variable vi j is replaced by wi j.18 This replacement has

the advantage that Wi j respectively wi j is defined by ai j (see equation (13)) which in turn

is implicitly defined by the zero profit condition (11). Hence, we can construct the latent

variable Zi j from the zero profit condition (11):

(16) Zi j =
(1−α)a1−σ

L

(
τi j

αPjΠi

)1−σ

E jȲi/Y

fi j

Utilizing the direct relation19, we note that Zi j can serve as a proxy for the unobserved

selection variable Wi j. A Probit approach applied to Zi j then yields consistent estimates of

Wi j which justifies the replacement of vi j by wi j (Helpman et al. 2008).

To obtain the probit model first a randomization of the latent variable model (16) has to

be conducted. To these ends, the bilateral fixed trade costs fi j are assumed to be stochastic,

too, i.e., they are composed of a deterministic part and a disturbance term νi j
i.i.d.∼ N

(
0,σ2

ν

)
.

The νi j’s should be allowed to be correlated with the ui j’s. Following Helpman et al.

the deterministic part should consist of an exporter φi and an importer fixed effect φ j, re-

spectively, and a bilateral variable φi j, capturing country-pair specific fixed trade costs:.

fi j ≡ exp
(
φi +φ j +ϕφi j−νi j

)
. Taking the logarithm of equation (16) then leads to fol-

lowing expression

(17) zi j = γ0 +ξi +ζ j− γdi j−ϕφi j +ηi j

where zi j ≡ lnZi j and ηi j ≡ ui j + νi j
i.i.d.∼ N

(
0,σ2

u +σ2
ν

)
. In addition, ξi =

ȳi + (σ −1)πi − φi defines an exporter fixed effect and ζ j = e j + (σ −1) p j − φ j an

importer fixed effect.

The latent variables zi j are not directly observable so the presence of trade is used as

an indicator for zi j. Defining Ti j as an indicator variable which equals 1 if member state i

exports to member state j, and 0 otherwise, and ρi j as the probability that member state i
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exports to member state j (conditional on a set of observable variables then the standardized

probit model20) gives the specification of the probit model

(18)
ρi j = Pr

(
Ti j = 1|observedvariables

)
= Φ

(
γ∗0 +ξ ∗i +ζ ∗j − γ∗di j−ϕ∗φi j

)
where Φ is the cdf of the standard normal distribution.

The estimates of the probit model are used to construct estimates for zi j and for Wi j.

Conditional on the estimated ẑ∗i j = Φ−1 (ρ̂i j
)

consistent estimates for Wi j can be obtained

as follows

(19) Wi j = max
{(

Z∗i j
)δ −1,0

}
where δ ≡ ση (κ−σ +1)/(σ −1). However, since the construction of the model gen-

erates a correlation between ui j and the independent variables the estimates for z∗i j and wi j

have to be adjusted. Consistent estimates are proposed by Helpman et al. (2008) by using

the corrections ˆ̄z∗i j ≡ ẑ∗i j + ˆ̄η∗i j and ˆ̄w∗i j ≡ ln
{

exp
[
δ

(
ẑ∗i j + ˆ̄η∗i j

)]
−1
}

. The correction term

ˆ̄η∗i j is the inverse Mills ratio of the probit model (18) ˆ̄η∗i j = φ

(
ẑ∗i j

)
/Φ

(
ẑ∗i j

)
.21 Using these

corrections, the intermediate model (15) can be rewritten as

(20) mi j = β0 +λi +χ j− γdi j + ln
{

exp
[
δ
(
ẑ∗i j + ˆ̄η∗i j

)]
−1
}
+βuη

ˆ̄η∗i j + ei j

where βuη ≡ corr(ui j,ηi j)(σu/ση) and ei j is an i.i.d. error term satisfying

E
[
ei j|.,Ti j = 1

]
= 0 (Helpman et al. 2008).

The specification in equation (20) can be seen as the final econometric counterpart to

the theoretical model (8). The specification corrects for three potential misspecifications

which would otherwise lead to biased estimates of the distance coefficient γ . First, accord-

ing to Helpman et al. (2008) mention that ignoring firm heterogeneity (captured by wi j)

16



would cause an upward bias of the distance coefficient γ . Second, failing to account for the

presence of sample selection (captured by ˆ̄η∗i j) would cause an downward bias. Third, an

additional bias could be caused by ignoring the multilateral resistance terms (Anderson &

van Wincoop 2003).22

Gravity Estimation Results

The econometric model (20) is estimated with intra-European calf trade data to test the hy-

pothesis that the different implementation schemes lead to additional artificial trade flows.

We expect the following signs for the estimated coefficients: The decoupling variable of the

exporter i SFPi should have a positive sign because a greater degree of decoupling should

reduce willingness to pay for calves in the exporting country and thus increase imports

originating from this particular exporter. Correspondingly, the sign of the decoupling vari-

able of the importer j SFP j should be negative because decoupling reduces willingness to

pay in the importing country. The standard gravity variables are expected to have the usual

signs. The physical distance variable di j should have a negative coefficient since trade costs

increase with distance while the border variable borderi j, should have a positive coefficient

because trade flows between neighboring countries tend to be higher. respectively. Data

were extracted from different data sources: bilateral trade data from the Statistical Office

of the European Union (EUROSTAT)23, distance data from the Centre d’Etudes Prospec-

tives et d’Informations Internationales (CEPII), governance indicators from The Worldwide

Governance Indicators (WGI) project of the Worldbank, and data on blue tongue outbreaks

BT_outi, blue tongue suspectible cases BT_susi and blue tongue cases BT_casesi from the

World Animal Health Information Database (WAHID) interface. The data frequency is an-

nual, starting from 2003 until 2007. A detailed description of the data is given in Appendix

A1.

For comparison, we present a traditional gravity model (Anderson & van Wincoop

2003)24, a homogeneous firms trade model (Felbermayr & Kohler 2009)25 and a het-
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erogeneous firms trade model. The homogeneous as well as the heterogeneous firms

trade model explicitly allow for zero and asymmetric trade flows while the heterogeneous

firms trade model additionally allows for firm heterogeneity. The traditional gravity

trade model is estimated by an Ordinary Least Squares (OLS) approach and then by a

Heckman (Heckit) approach (Heckman 1979).26 The OLS approach does not correct for

sample selection but the Heckit approach does. Following Felbermayr & Kohler (2006,

2009), the homogeneous firms trade model is estimated by a Tobit (Tobit) approach and

the heterogeneous firms trade model by a Two Stage Nonlinear Least Squares (2SNLS)

approach (Helpman et al. 2008). The latter approach not only corrects for sample selection

but also for firm heterogeneity. The heterogeneous firms trade model is also estimated by

a Polynomial Regression (Polynomial) approach which is a semi-parametric alternative to

2SNLS (Helpman et al. 2008). Given the evidence of firm heterogeneity, the estimation

results only for the traditional gravity trade model and the heterogeneous firms trade model

are presented, see Table 3.2728

To deal with the critique of Belenkiy (2010) that firm heterogeneity can only be sig-

nificant if the elasticity of substitution is low, the sample selection and firm heterogeneity

effects are decomposed to evaluate their statistical and economical importance.29 This de-

composition seems to be justified even for agricultural commodities with high elasticities

of substitution. Belenkiy’s proposition, however, does not provide an explicitly definition

of what ‘low’ actually means. A correct judgment of the right model choice seems only

possible by an analysis of the different effects. The corresponding results are summarized

in Table 5. We first however discuss the economic results.

The estimation results shown in Table 3 confirm our theoretical expectations.30 The

usual proxy variables of gravitational distance physical distance di j and common border

borderi j have the expected signs and are statistically significant. As expected calf imports

decrease with trading partners’ distance and a common border favors their trade. Likewise

the signs and sizes of the year fixed effects are economically plausible. In the middle of
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2003 the prices for young bulls started to recover with a strong increase, especially in 2004.

This trend continued until the middle of 2006 when the animal disease blue tongue broke

out. Consequently bull fattening became relatively more attractive even in less competitive

member states which increased production and reduced exports. This market development

is reflected in the negative signs for 2003-2005 and the even lower size for 2004. The

following market reversal is also reflected in the signs of the year fixed effects. In 2006

the prices for young bulls not only stagnated but also the blue tongue disease broke out.

In 2007 the economic situation worsened due to the peak of blue tongue outbreaks and the

price bubble on world markets. This strongly influenced the competitiveness and so the

attractiveness of bull fattening. As a consequence the positive signs for 2006 and the even

greater for 200731 suggested higher calf exports. The year fixed effects seem to well reflect

important market developments.

Blue tongue disease however not only multilaterally but also bilaterally affected trade.

Though the effects of the latter are not significant they still have reasonable signs at least

for blue tongue and suspicious blue tongue outbreaks. An outbreak or even a suspected

outbreak negatively influences exports, in particular the exports of member states where

the disease is confirmed. More striking however are the results for confirmed blue tongue

cases. Here different effects seemed to counteract on each other. The blue tongue disease

indisputable disfavored exports but the market stagnation and the beginning downturn in

2006 and 2007 counteracted, in part, this development. The confirmation of blue tongue

does not immediately implied severe trade restrictions. Trade restrictions are imposed only

if the importer was not also located in a blue tongue restriction zone. Otherwise the ex-

ports to these member states even became relatively easier than exports to non blue tongue

member states. This might have happened for Germany which started after the high price

phase again to increase its exports and especially its exports to The Netherlands where blue

tongue disease was also confirmed. Another explanation for the positive sign is the emer-

gence of different blue tongue serotypes32. This in part led to shifts in trade flows e.g. Italy
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substituted its imports mainly by Spanish imports. Nonetheless, the effects of blue tongue

disease on bilateral trade relations seem to have been marginal.

Another trade restriction is indicated by the new member state indicator nmsi. The sig-

nificantly negative sign of this indicator clearly indicates that the EU accession additionally

favored the exports of the new member states. While the new member states already en-

joyed far-reaching trade privileges they still were faced with some restrictions.

A primary interest of the paper is the critical judgment of the coexistence of different

implementation schemes and its impact on intra-European calf trade. Here we provide

a clear confirmation of our theoretical expectations. Both decoupling indicies of the ex-

porter i SFPi and importer j SFP j have the expected signs across all model specifications.

And, the decoupling index of the importer j is always significant (see Table 3). The non-

significance of the decoupling index of the exporter is not so unexpected as the effects of

decoupling should be stronger for the importer than the exporter: cattle farms specialized

in bull fattening react faster and stronger to policy changes than do calf producing dairy

farms. For dairy farms bull calves are a necessary byproduct of milk production. Thus,

even the non-significance of the exporter i’s decoupling index is meaningful.

Individual country-pair specific decoupling effects are also shown in Table 4.33 These

results also confirm our theoretical expectations. The effects of decoupling at the importer

side are the stronger as the degree of decoupling of the importer increases. For example,

the imports of The Netherlands which opted for Option II decreased by far less than the

imports of Germany which opted for a SFP. It is also apparent from Table 4 that non-

decoupled member states reduced their exports more than decoupled member states. This

observation as well as the overall negative signs of the country-pair specific effects are seen

as a direct consequence of the overall market decline described in Section and shown in

Figure 2. So we do not observe positive and negative signs; rather,the negative signs in

non-decoupled member states do not decline as fast as in a decoupled member state.
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Given the rich structure of our econometric models with their fixed effects and partly

countervailing market developments, the results give strong evidence in favor of our the-

oretical model; the options for differential implementation seem to have undermined the

principles of the EU’s common market through the creation of artificial trade flows.

So far all variables had all the expected signs and acceptable significance levels. The the-

oretical expectations are empirically verified. The only remaining issue is the question of

the appropriate model specification. A first glance at Table 3 seems to favor the Heckman

specification over the Helpman et al. (2008) specification as the firm heterogeneity term is

not significant under the 2SNLS approach. This finding seems to be in the concordance

with Belenkiy (2010) who analytically showed that the significance of the firm heterogene-

ity depends on the size of the elasticity of substitution. Since agricultural commodities are

typically characterized by higher elasticities of substitution it seems realistic to observe a

non-significant firm heterogeneity term. A second glance at Table 3 however does not seem

to support this statement. In the Polynomial regression the (quadratic) approximations of

firm heterogeneity are significant which contradicts the former statement. Additionally the

adjusted R-squared statistic supports the Helpman et al. specification. To come up with a

more appropriate judgment, we follow Belenkiy’s decomposition suggestion34 and decom-

pose the sample selection effect and the firm heterogeneity effect (see Table 5).

The results in Table 5 provide stronger evidence to support the Helpman et al. specifi-

cation and less support for the Heckman specification. The estimation results for the pure

firm heterogeneity model (F-H) indicate firm heterogeneity is highly significant. The sig-

nificant increase in the adjusted R-squared may explained herewith. What becomes clear

when comparing the models of Table 5 is that the results of the Helpman et al. specifica-

tion are clearly dominated by the downward correction of the Heckman approach and not

so much by the upward correction of firm heterogeneity approach.
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The findings of this decomposition approach clearly hint into the direction that a het-

erogeneous firms trade model could also be an appropriate alternative for the modeling of

agricultural commodity trade.

Concluding Remarks

In this article we develop a modified version of Anderson (2009)’s heterogeneous firms

trade model and utilize it to analyze the impacts of different policy implementation schemes

for intra-European calf trade. The intra-European calf trade was chosen to illustrate the

economic importance of differential policy implementations within a common agricultural

market. In this sector, each member state could decide whether to fully sever the link

between production and subsidies or to retain parts of the – previously coupled – direct

payments tied to current production levels. These political concessions which emerged in

the negotiations over the 2003 CAP Reforms resulted in different implementation schemes

among the member states.

Our empirical findings are consistent with the theoretical model. The parameter esti-

mates for the decoupling variables clearly show the trade distorting impacts of the coexis-

tence of different implementation schemes. Society at large in the EU member states would

have gained if the member states had followed the original proposal of the EU Commission

and had implemented a uniform full decoupling policy over all States. However, without

uniform decoupling artificial trade flows occurred which lead to additional welfare losses.

Reforming the CAP with the 2008 Health Check was helpful although the obligation for

full decoupling can again be delayed until 2012. However, at that time all member states

should have fully decoupled and the additional welfare losses caused by the coexistence

of different implementation schemes should have disappeared. The results of this paper

clearly indicate that full decoupling is the most preferred policy however if partial decou-

pling options are desired then the partial decoupling policies should not deviate among

member states.
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Another finding of the econometric analysis is that the newly developed heterogeneous

firms trade model of Anderson (2009) is a suitable framework for modelling agricultural

commodity trade flows. As our econometric analysis reveals, firm heterogeneity is at least

weakly significant for intra-European calf trade. This result is important, too, as it is in

opposition to Belenkiy (2010)’s findings. It should however be mentioned that Belenkiy

focused in his research on aggregated international agricultural trade flows not single agri-

cultural commodity trade flows. Furthermore, the results of the paper emphasize the im-

portance of Belenkiy (2010)’s decomposition approach as a valuable model selection tool.

The economic results of the paper should not only be of interest for the EU but also for

other countries like Canada where the provinces are allowed to co-finance income support

programs.
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Notes

1In addition to decoupling also Cross-Compliance, Modulation, Market Support and

Finance were part of the 2003 CAP Reform.

2The closest related paper is by Kogler & Saunders (2006) who use a partial equilibrium

model to simulate the consequences of decoupling for New Zealand dairy and beef trade.

3For a similar approach see Behar & Nelson (2009).

4The theoretical framework of firm heterogeneity developed by Melitz (2003) allows

the modelling of zero and asymmetric trade flows.

5This is a somewhat vague concept which emphasizes the multifunctional nature of

agricultural production for overall development of rural areas. A more detailed delineation

of the main ideas underlying this concept is found e.g. in Cardwell (2004, p. 93).

6For details concerning the final regulations for particular Common Market Organiza-

tions (CMOs) see EC (2003b).

7The CAP is based on three main principles: Financial Solidarity, Market Unity and

Community Preference. Financial Solidarity refers here to the commitment to jointly fi-

nance the CAP, Market Unity to the commitment to have a common system of marketing

and pricing and free movement of products, and Community Preference to the commitment

of favouring own producers over foreign producers.

8The demand curve DSFP
c does not coincide with the original demand curve Dc since

SFP still have production effects even if lower ones (Rude 2008).

9We do not undertake a comprehensive evaluation of the net welfare impact on the beef

and veal market in the EU. Because of the common financing mechanism and the presence
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of export subsidies, the welfare impacts will crucially depend on the net trade position of

each member state (Koester 1977).

10Depending on the production system different animal genetics are preferred for the

production. In dairy production Holstein Frisian breeds are preferred possible Simmental

Cattle whereas for beef production the focus is on Continental breeds.

11For further details on the european beef market see Nielsen & Jeppesen (2001); Chat-

telier et al. (2003); DG AGRI (2009).

12For a more detailed approach see Behar & Nelson (2009).

13This approach just mimics Anderson (2010)’s approach however not for the Anderson

& van Wincoop model but for the heterogeneous firms trade model.

14For an extention of the Helpman et al. (2008) model by quality see Johnson (2009).

Johnson extends the model both for within and between country quality differences.

15Trade separability implies the independence of resource and expenditure allocation at

sector level from the pattern of bilateral calf shipments. For further details see Anderson

(2010).

16As common, both variable and fixed bilateral trade costs should be iceberg trade costs.

17The model derivations here deviate from Anderson (2009) insofar as the derivations

explicitly account for quality differences in calf varieties, measured by ψi, and the markup

parameter α .

18Following Helpman et al. (2008) this replacement is justified since both variables vi j

and wi j are monotonic functions of the proportion of exporting firms. So there is a direct

relation between them.
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19For details see Helpman et al. (2008) Wi j = Z(κ−σ+1)/(σ−1)
i j −1 .

20As it is common in the literature to avoid the imposition of σ2
η ≡ σ2

u +σ2
ν = 1 equa-

tion (17) is divided by ση . The starred coefficients of the probit model (18) indicate this

transformation.

21For further details see Helpman et al. (2008, p. 456).

22Multilateral resistance is accounted for implicitly by the importer and exporter fixed

effects. This approach is coherent and gives consistent estimates but prevents further com-

parative static analyses (Baier & Bergstrand 2009). For an explicit approach, see Behar &

Nelson (2009).

23For the analysis only import data from Austria, Belgium, Czech Republic, Germany,

Spain, France, Greece, Hungary, Ireland, Italy, Lithuania, Luxembourg, The Netherlands,

Poland and Slovakia were taken as exporters only Austria, Belgium, Czech Republic, Ger-

many, Denmark, Estonia, Spain, France, United Kingdom, Hungary, Ireland, Italy, Lithua-

nia, Luxembourg, Latvia, the Netherlands, Poland and Slovakia. All other Member States

were skipped since they had no or only few import or export trade relationsships with other

Member States.

24The standard gravity trade model here is defined as mi j = β0 + λi + χ j − γdi j + ei j

where an additive extention of the model by a Mills Ratio ˆ̄η∗i j would yield the corresponding

Heckman model.

25By specification the homogeneous firms trade model of Felbermayr & Kohler (2009)

is defined as a Corner Solutions Model. The main difference to a Heckman specification is

that zero trade flows are not modelled as missing values but as true values. Corner Solutions

Models do not imply first hurdle dominance.
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26Although the theoretical model underlying the traditional gravity trade model does not

assume zero and asymmetric trade flows for its estimation here a Heckman approach is

applied. This was done to have a counter sample selection model to the heterogeneous

firms trade models for purposes of comparison.

27For details on Tobit estimation results see Appendix Table A.1.

28Following the recent literature, the gravity model was also estimated by a Poisson

Pseudo Maximum Likelihood (PPML) approach (Santos Silva & Tenreyro 2006). Since

the PPML results suffer under the problem of overdispersion they are not present here.

Estimation and overdispersion test results are available on request.

29Helpman et al. (2008) already recommoded this decomposition they gave however no

explicit analytical explanation for this property. It was just Belenkiy (2010) who gave

an analytical explanation for this property. He could show that the extensive margin is

inversely proportional to the elasticity of substitution see Belenkiy (2010, p. 8).

30For a comparison of all estimation results see also Appendix Table Table A.2.

31The year fixed effect of 2007 is just a combination of the other year fixed effects.

32In animal health science one differentiates between 24 different blue tongue serotypes.

In the EU serotype 8 and serotype 1 are predominant whereas serotype 8 mainly occurs in

Northern Europe and serotype 1 in Southern Europe.

33For all country-pair specific decoupling effects see Appendix Table Table A.3.

34This approach is also recommended by Helpman et al. (2008) but their paper misses

an analytical explanation.
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Appendix A1: Data

Main variables

Calf trade volumes. From Statistical Office of the European Union (EUROSTAT),

ComExt Database, yearly from 2003-2007. Import volumes for CN8 Code Products

01029005 and 01029029.

Physical distance. From Centre d’Etudes Prospectives et d’Informations Internationales

(CEPII), yearly from 2003-2007. Great circle formula applied.

Common border. Bivariate variable {0,1}, yearly from 2003-2007. 1 incidates a common

border 0 not.

Policy variable importer. Interval variable [0,1] from Directorate-General for Agriculture

and Rural Development (DG Agri), yearly from 2003-2007. 0 indicates 0 % direct

payments decoupled 1 100 % decoupled.

Policy variable exporter. Interval variable [0,1] from Directorate-General for Agriculture

and Rural Development (DG Agri), yearly from 2003-2007. 0 indicates 0 % direct

payments decoupled 1 100 % decoupled.

New member state. Bivariate variable {0,1}, yearly from 2003-2007. 0 indicates EU

membership 1 not.

Blue tongue outbreaks. From World Animal Health Information Database (WAHID),

yearly from 2003-2007.

Blue tongue suspectible cases. From World Animal Health Information Database

(WAHID), yearly from 2003-2007.

Blue tongue cases. From World Animal Health Information Database (WAHID), yearly

from 2003-2007.

Auxiliary variables

Regulatory quality. From The Worldwide Governance Indicators (WGI) project, yearly

from 2003-2007.
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Government effectiveness. From The Worldwide Governance Indicators (WGI) project,

yearly from 2003-2007.

Rule of law. From The Worldwide Governance Indicators (WGI) project, yearly from

2003-2007.

Country coverage

Importer coverage. The 15 importing member states in the sample are: Austria, Belgium,

Czech Republic, Germany, Spain, France, Greece, Hungary, Ireland, Italy, Lithuania, Lux-

embourg, The Netherlands, Poland and Slovakia.

Exporter coverage. The 18 exporting member states in the sample are: Austria, Belgium,

Czech Republic, Germany, Denmark, Estonia, Spain, France, United Kingdom, Hungary,

Ireland, Italy, Lithuania, Luxembourg, Latvia, The Netherlands, Poland, and Slovakia.
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Table 1. Overview Final Regulations CMO Beef

Agenda 2000 Mid Term Review

Option I Option II Option III
Fully De-
coupling

Direct payments
[per head]

Slaughter premium
calves

50 e
50 e 50 e 50 e

-
[100%] [100%] [100%]

Suckler-Cow
premium

200 e
200 e

- - -
[100%]

Slaughter-premium
adult cattle

80 e
32 e 80 e

- -
[40%] [100%]

Special premium
for male cattle

210 e
- -

157.50 e
-

(2 x 150 e)
(2 x 112.50 e)

[75%]
Market support

Basic pricea 2224 e/t 2224 e/t 2224 e/t 2224 e/t 2224 e/t
’Safety net’ inter-
vention priceb 1560 e/t 1560 e/t 1560 e/t 1560 e/t 1560 e/t

Source:
http://europa.eu/legislation_summaries/agriculture/agricultural_products_markets/l60009_en.htm
a: For market prices below the basic price, aids for private storage can be granted.
b: For market prices below this price, public intervention can start.
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Table 3. Gravity Estimation Results

(1) (2) (3) (4) (5)
Variable Probit OLS Heckit 2SNLS Polynomial

intercept −2.0735∗ 18.6310∗∗∗ 10.6822∗∗∗ 12.4249∗∗∗ 9.2990∗∗∗
(1.1829) (2.5639) (2.7306) (2.9167) (3.4575)

log(di j) −0.0033 −1.5965∗∗∗ −1.7326∗∗∗ −1.7264∗∗∗ −1.7298∗∗∗
(0.0728) (0.3588) (0.3332) (0.3368) (0.3423)

borderi j 0.9611∗∗∗ 0.6086 2.2675∗∗∗ 1.5180 1.4098
(0.2237) (0.5331) (0.5990) (0.9948) (0.9870)

SFPi 0.0171 0.2343 0.1441 0.1615 0.1656
(0.2324) (0.4070) (0.3769) (0.3775) (0.3789)

SFP j −0.2926 −0.6883∗ −1.2957∗∗ −1.0289∗ −0.9800
(0.2043) (0.3859) (0.4087) (0.6058) (0.5994)

nmsi −0.6644∗∗∗ −0.9010 −2.4876∗∗∗ −1.9680∗∗ −1.8557∗∗
(0.2272) (0.5693) (0.5964) (0.8320) (0.8260)

log(BT_outi) −0.0385 −0.1470 −0.1686 −0.1356 −0.1071
(0.1063) (0.2083) (0.1959) (0.1973) (0.1986)

log(BT_casesi) 0.0246 0.1707 0.1882 0.1646 0.1392
(0.1051) (0.2036) (0.1994) (0.1989) (0.2002)

log(BT_susi) 0.0147 −0.0279 −0.0132 −0.0219 −0.0209
(0.0378) (0.0707) (0.0672) (0.0682) (0.0679)

T_2003 −0.6153∗∗ 0.1432 −0.7203 −0.3471 −0.2863
(0.2430) (0.5414) (0.5908) (0.8022) (0.8010)

T_2004 −0.5311∗∗ −0.0485 −0.9415∗ −0.5918 −0.5420
(0.2083) (0.5191) (0.5644) (0.7825) (0.7791)

T_2005 −0.4393∗∗ 0.0045 −0.5899 −0.3716 −0.3465
(0.1755) (0.3254) (0.3584) (0.4698) (0.4678)

T_2006 −0.1425 0.5547∗∗ 0.4796∗∗ 0.4920∗∗ 0.4817∗∗
(0.1294) (0.2253) (0.2263) (0.2294) 0.2298

Reg.Qual. j 0.4406
(0.8444)

Gov.Eff. j 0.9377
(0.5923)

RoL j −1.8667∗
(0.9710)

δ (from ˆ̄w∗i j) 0.6208
(1.3692)

ˆ̄η∗i j 4.3249∗∗∗ 4.0308∗∗∗ 4.3175∗∗∗
(0.7088) (1.0763) (1.2155)

ˆ̄z∗i j 3.3677∗∗
(1.6720)

ˆ̄z∗2i j −0.6114∗
(0.3654)

No. of Obs. 1285 412 412 412 412
Adj. R-squared 0.47 0.49 0.53 0.58 0.54

Notes. Importer, exporter, and year fixed effects. Marginal effects at sample means and pseudo R2

reported for Probit. Robust standard errors (clustering by country pair).
Signif. levels: 0 ’***’ 0.01 ’**’ 0.05 ’*’ 0.1 ’ ’ 140



Table 4. Summary of country-pair specific decoupling effects

Importer

Exporter SFP (1.00) Option I (0.80) Option II (0.23)

SFP (1.00) −0.87∗ −0.64 −0.08
Option I (0.80) −0.90∗ −0.67∗ −0.11
Option II (0.23) −0.99∗∗ −0.76∗ -
Option III (0.63) −0.93∗ −0.70∗ −0.14

Notes: Degree of Decoupling in brackets. Table values in percent based on 2007.
Signif. levels: 0 ’***’ 0.01 ’**’ 0.05 ’*’ 0.1 ’ ’ 1
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Table 5. Sample Selection vs. Firm Heterogeneity

(1) (2) (3) (4)
Variable OLS 2SNLS Heckit F-H

intercept 18.6310∗∗∗ 12.4249∗∗∗ 10.6822∗∗∗ 17.4761∗∗∗
(2.5639) (2.9167) (2.7306) (2.3975)

log(di j) −1.5965∗∗∗ −1.7264∗∗∗ −1.7326∗∗∗ −1.6536∗∗∗
(0.3588) (0.3368) (0.3332) (0.3417)

borderi j 0.6086 1.5180 2.2675∗∗∗ −1.4695∗∗
(0.5331) (0.9948) (0.5990) (0.5735)

SFPi 0.2343 0.1615 0.1441 0.2456
(0.4070) (0.3775) (0.3769) (0.4040)

SFP j −0.6883∗ −1.0289∗ −1.2957∗∗∗ 0.0269
(0.3859) (0.6058) (0.4087) (0.4343)

nmsi −0.9010 −1.9680∗∗ −2.4876∗∗∗ 0.2115
(0.5693) (0.8320) (0.5964) (0.5995)

log(BT_outi) −0.1470 −0.1356 −0.1686 −0.0365
(0.2083) (0.1973) (0.1959) (0.2103)

log(BT_casesi) 0.1707 0.1646 0.1882 0.0964
(0.2036) (0.1989) (0.1994) (0.2032)

log(BT_susi) −0.0279 −0.0219 −0.0132 −0.0566
(0.0707) (0.0682) (0.0672) (0.695)

T_2003 0.1432 −0.3471 −0.7203 1.1426∗
(0.5414) (0.8022) (0.5908) (0.5834)

T_2004 −0.0485 −0.5918 −0.9415∗ 0.8369
(0.5191) (0.7825) (0.5644) (0.5575)

T_2005 0.0045 −0.3716 −0.5899 0.5347
(0.3254) (0.4698) (0.3584) (0.3441)

T_2006 0.5547∗∗ 0.4920∗∗ 0.4796∗ 0.5647∗∗
(0.2253) (0.2294) (0.2263) (0.2237)

δ (from ˆ̄w∗i j) 0.6208
(1.3692)

ˆ̄η∗i j 4.0308∗∗∗ 4.3249∗∗∗
(1.0763) (0.7088)

ˆ̄z∗i j 3.6547∗∗∗
(0.6262)

No. of Obs. 412 412 412 412
Adj. R-squared 0.49 0.58 0.53 0.52

Notes. Importer, exporter, and year fixed effects. Robust standard errors (clustering by country
pair).
Signif. levels: 0 ’***’ 0.01 ’**’ 0.05 ’*’ 0.1 ’ ’ 1
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Table A.1. Estimation Results Homogeneous Firms Trade Model

(1) (2) (3) (4)
OLS Latent Expectation Expectation

variable cond. on uncond. on
Variable interior

solution
interior
solution

log(di j) −1.5965∗∗∗ −0.1158 −0.0294 −0.0320
(0.3588) (0.7155) (0.1816) (0.1980)

borderi j 0.6086 6.6462∗∗∗ 1.9706∗∗∗ 2.4321∗∗∗
(0.5331) (1.6202) (0.5397) (0.7235)

SFPi 0.2343 0.0318 0.0081 0.0088
(0.4070) (1.5030) (0.3814) (0.4156)

SFP j −0.6883∗ −3.6248∗∗∗ −0.9199∗∗∗ −1.0024∗∗∗
(0.3859) (1.2915) (0.3215) (0.3519)

nmsi −0.9010 −5.2997∗∗∗ −1.1602∗∗∗ −1.0670∗∗∗
(0.5693) (1.5536) (0.2888) (0.2295)

log(BT_outi) −0.1470 −0.2568 −0.0652 −0.0710
(0.2083) (0.7124) (0.1806) (0.1967)

log(BT_casesi) 0.1707 0.2809 0.0713 0.0777
(0.2036) (0.6777) (0.1715) (0.1865)

log(BT_susi) −0.0279 0.0028 0.0007 0.0008
(0.0707) (0.2186) (0.0555) (0.0605)

T_2003 0.1432 −4.2029∗∗ −0.9813∗∗∗ −0.9768∗∗∗
(0.5414) (1.6480) (0.3476) (0.3147)

T_2004 −0.0485 −4.1035∗∗∗ −0.9599∗∗∗ −0.9575∗∗∗
(0.5191) (1.4197) (0.2977) (0.2700)

T_2005 0.0045 −2.4071∗∗ −0.5818∗∗∗ −0.6021∗∗∗
(0.3254) (1.0155) (0.2241) (0.2129)

T_2006 0.5547∗∗ 0.1601 0.0408 0.0446
(0.2253) (0.6940) (0.1779) (0.1958)

No. of Obs. 412 1285
(Pseudo) Adj. R-squared 0.49 0.20

Notes. Importer, exporter, and year fixed effects. Marginal effects at sample means and pseudo R2

reported for Probit. Robust standard errors (clustering by country pair).
Signif. levels: 0 ’***’ 0.01 ’**’ 0.05 ’*’ 0.1 ’ ’ 1
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Table A.2. Gravity Estimation Results

(1) (2) (3) (4)
Variable OLS Heckit 2SNLS Tobit

intercept 18.6310∗∗∗ 10.6822∗∗∗ 12.4249∗∗∗ −11.0062∗
(2.5639) (2.7306) (2.9167) (6.5642)

log(di j) −1.5965∗∗∗ −1.7326∗∗∗ −1.7264∗∗∗ −0.1158
(0.3588) (0.3332) (0.3368) (0.7155)

borderi j 0.6086 2.2675∗∗∗ 1.5180 6.6462∗∗∗
(0.5331) (0.5990) (0.9948) (1.6102)

SFPi 0.2343 0.1441 0.1615 0.0318
(0.4070) (0.3769) (0.3775) (1.5030)

SFP j −0.6883∗ −1.2957∗∗∗ −1.0289∗ −3.6248∗∗∗
(0.3859) (0.4087) (0.6058) (1.2915)

nmsi −0.9010 −2.4876∗∗∗ −1.9680∗∗ −5.2997∗∗∗
(0.5693) (0.5964) (0.8320) (1.5536)

log(BT_outi) −0.1470 −0.1686 −0.1356 −0.2568
(0.2083) (0.1959) (0.1973) (0.7124)

log(BT_casesi) 0.1707 0.1882 0.1646 0.2809
(0.2036) (0.1994) (0.1989) (0.6777)

log(BT_susi) −0.0279 −0.0132 −0.0219 0.0028
(0.0707) (0.0672) (0.0682) (0.2186)

T_2003 0.1432 −0.7203 −0.3471 −4.2029∗∗
(0.5414) (0.5908) (0.8022) (1.6480)

T_2004 −0.0485 −0.9415∗ −0.5918 −4.1035∗∗∗
(0.5191) (0.5644) (0.7825) (1.4197)

T_2005 0.0045 −0.5899 −0.3716 −2.4071∗
(0.3254) (0.3584) (0.4698) (1.0155)

T_2006 0.5547∗∗ 0.4796∗∗ 0.4920∗∗ 0.1601
(0.2253) (0.2263) (0.2294) (0.6940)

δ (from ˆ̄w∗i j) 0.6208
(1.3692)

ˆ̄η∗i j 4.3249∗∗∗ 4.0308∗∗∗
(0.7088) (1.0763)

No. of Obs. 412 412 412 1285
Adj. R-squared 0.49 0.53 0.58 0.20

Notes. Importer, exporter, and year fixed effects. Marginal effects at sample means and pseudo R2

reported for Probit. Robust standard errors (clustering by country pair).
Signif. levels: 0 ’***’ 0.01 ’**’ 0.05 ’*’ 0.1 ’ ’ 1
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Die Wurzeln der Fakultät für Agrarwissenschaften reichen in das 19. Jahrhun-
dert zurück. Mit Ausgang des Wintersemesters 1951/52 wurde sie als siebente 
Fakultät an der Georgia-Augusta-Universität durch Ausgliederung bereits existie-
render landwirtschaftlicher Disziplinen aus der Mathematisch-Naturwis-
senschaftlichen Fakultät etabliert. 
 

1969/70 wurde durch Zusammenschluss mehrerer bis dahin selbständiger Insti-
tute das Institut für Agrarökonomie gegründet. Im Jahr 2006 wurden das Insti-
tut für Agrarökonomie und das Institut für Rurale Entwicklung zum heutigen De-
partment für Agrarökonomie und Rurale Entwicklung zusammengeführt. 
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