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Capitalization of the Single Payment Scheme into Land Value: Generalized Propensity Score
Evidence from the EU'

Jerzy Michalek, Pavel Ciaian, d'Artis Kancs
Abstract

This is the first paper which empirically estimates the capitalization of the Single Payment Scheme
(SPS) into land values. Although, the Single Payment Scheme (SPS) is the largest expenditure
category in the EU budget, the distributional impacts between land users and land owners have not
been assessed empirically yet. We employ a unique farm-level panel data set, and apply the
generalized propensity score matching approach to estimate the capitalization of the SPS in EU.
Our results suggest that around 6-10 percent of the total SPS are capitalized into land rents. On
average in the EU, the non-farming landowners' gains from the SPS are only 4 percent. However,
there is a large variation in the capitalization rate for different SPS levels, and between different
Member States (3 to 94 percent).

Key words: Decoupled subsidies, capitalization, land market, income distributional effects,
selection bias, GPS.

JEL: Q15, H23, Q12, QI8.

1 Introduction

Annually, the EU spends around 55 billion EUR on the Common Agricultural Policy (CAP) with
the aim of supporting farmers’ income and producing agricultural public goods like landscape and
a clean environment. The majority of the CAP subsidies are disbursed in the form of decoupled
direct payments, the so-called Single Payment Scheme (SPS), which are not linked to current or
future production, but depend solely on past production levels. The SPS accounts for more than
50% of the annual CAP expenditures.

Farm income effects of agricultural policy, which Alston and James (2002) refer to as the
'incidence of agricultural policy', have been studied extensively in the theoretical literature. Alston
and James (2002); de Gorter and Meilke (1989); Dewbre, Anton and Thompson (2001); Gardner
(1983); Guyomard, Le Mouél and Gohin (2004) have analyzed how income distributional effects
differ between subsidy types, i.e. coupled vs. decoupled. Desquilbet and Guyomard, (2002);
Sheldon, Pick and McCorriston, (2001) have analyzed how income distributional effects differ
between the agents along the vertical chain. McCorriston and Sheldon, (1991); Salhofer and
Schmid (2004); Ciaian and Swinnen (2006; 2009) have analyzed how income distributional effects
depend on output and input market imperfections and transaction costs. Finally, de Gorter (1992);
Munk (1994) have analyzed how they depend on policy implementation details.

The overall finding of the empirical literature is that not only farmers but also landowners
benefit from agricultural subsidies. According to Goodwin, Mishra and Ortalo-Magné (2003);
Weersink et al. (1999); Lence and Mishra (2003); Roberts, Kirwan and Hopkins (2003); Kirwan
(2009); Ciaian and Kancs (2012); Barnard et al. (1997); Patton et al. (2008); Guastella et al.
(2013), the capitalization rate of coupled subsidies into land values varies between 20% and 100%,

! This conference paper is based on a longer article published in 2014 (Michalek, Ciaian and Kancs 2014). The authors
are grateful to the Microeconomic Analysis Unit L.3 of the European Commission for granting access to the farm-
level FADN data. The authors are solely responsible for the content of the paper. The views expressed are purely those
of the authors and may not in any circumstances be regarded as stating an official position of the European
Commission.
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whereas the capitalization rate of decoupled subsidies is usually found to be lower, i.e. between
20% and 80%.

Most of the existing empirical studies are on North America (the US and Canada), only a
few cover the EU (Patton et al. 2008; Breustedt and Habermann 2011; Ciaian and Kancs 2012). In
contrast to other types of farm subsidies, the empirical evidence on the SPS capitalization in the
EU is very limited. Kilian et al. (2012) study the capitalization of the SPS in Bavaria in Germany
and find that the SPS is capitalized by an additional 15% to 19% on top of the previous coupled
subsidies. However, Kilian et al. (2012) use traditional estimation techniques (OLS and IV
estimators), and only cross-section data (2005 — the first year of the SPS implementation). Thus,
they are not able to control for several key econometric issues, such as endogeneity, general
equilibrium effects and selection bias, implying that their estimates might be biased.

Our main contribution to the literature is to provide the first estimates of the SPS
capitalization rate into farmland rental prices in the EU. First, we discuss theoretically how the
SPS may affect land rents (section 3). In order to test the theoretical predictions empirically, we
employ the generalized propensity score (GPS) matching approach of Hirano and Imbens (2004),
which allows us to address several important sources of bias, from which previous studies suffer
(section 4). In particular, by employing the GPS matching approach we are able to address the
selection bias, the simultaneity bias, the general equilibrium effects, and possible misspecification
of the functional form. In addition, this technique allows us to estimate the policy incidence for
different SPS levels and hence to obtain more reliable estimates of variation in the SPS
capitalization rates. In section 5 we discuss the estimation results, which are based on a unique
farm-level panel data set covering the period 2004 — 2007 for 15 ‘old’ EU Member States (MS) —
EU-15.% Finally, policy implications are discussed and conclusions of our study derived.

2 Single Payment Scheme (SPS) in the EU

Under the WTO rules, the decoupled subsidies (referred to as “Green box” measures), which do
not distort production or at most cause minimal distortion, are allowed without limits, whereas the
coupled subsidies which are production distorting (referred to as "Amber Box" measures), are
subject to displacement (WTO 2003). In response to pressure from the WTO, which claimed that
the EU was providing an unfair competitive advantage by supporting its agricultural sector, the
CAP was significantly reformed in 2003. The previous CAP subsidy system (Agenda 2000), based
on coupled area and animal payments, was replaced by the decoupled SPS starting from 2005. The
aim was to shift agricultural support towards non-distortive polices. The SPS is allocated as a fixed
set of payments per farm independent of production level. Farms are entitled to yearly payments,
depending on the amount of the SPS entitlements and the eligible area of land.

When implementing the SPS, the EU Member States (MS) could choose between three
different SPS implementation models: the historical model, the regional model, and the hybrid
model. Under the historical model, the SPS is farm-specific and equals the support the farm has
received in the “reference” period. Under the regional model, an equal per hectare payment is
granted to all farms in a given region. The hybrid model is a combination of historical and regional
models, and has two versions: a static and a dynamic. The key difference between the three models
is in the unit value of entitlements: under the historical and hybrid models, the value of entitlement
varies between farms (stronger in the former than in the latter), whereas under the regional SPS
model, all farms in a given region received entitlements with the same unit value. The main source
of variation is the past (production) coupled subsidies, which determine the SPS value at farm
level fully in the historical model and partially in the hybrid model. The most commonly
implemented SPS model in the EU is the historical model,® whereas none of the studied MS

2 The EU-15 includes the following MS: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland,
Italy, Luxemburg, the Netherlands, Portugal, Spain, Sweden and UK.

3 In 2007 the historical model was implemented in Austria, Belgium, France, Greece, Ireland, Italy, the Netherlands,
Portugal and Spain; the regional model in Malta and Slovenia; the static hybrid in Denmark, Luxembourg and
Sweden; the dynamic hybrid in Finland and Germany; and a mixed system of historical and hybrid models in the UK.
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implemented the regional model. This has important implications for econometric estimations,
suggesting that farm-level data may provide sufficient variation to identify differences in the unit
value of the SPS among farms.

In the first year of the SPS implementation (2005 or 2006 depending on the country)*, each
farm was allocated a fixed amount of the SPS entitlements. Farms can activate the entitlements
and receive the SPS if they are accompanied by an equal area of eligible land.” This implies that
the SPS is indirectly linked to land because, in the absence of land, farms cannot activate (cash in)
the SPS entitlements. However, the SPS is not linked to a specific land area — the SPS entitlements
can be activated by any eligible farmland in the region. Furthermore, farms can expand or decrease
their stock of entitlements by buying or selling entitlements on the market from other farms.

Farm eligibility to the SPS is subject to cross-compliance. Each farm that receives the SPS
must comply with the Statutory Management Requirements (SMR), and maintain the agricultural
land in Good Agricultural and Environmental Condition (GAEC). The SMR are based on pre-
existing EU Directives and Regulations in the fields of environment, public, animal and plant
health and animal welfare. The aim of the GAEC is to prevent the abandonment and severe under-
management of agricultural land.

3 The impact of the SPS on farmland rents: a theoretical perspective

3.1 Factors influencing the SPS' capitalization level

According to theoretical studies, the key factors determining the level of capitalization of SPS into
land values are the allocated stock of entitlements, type of SPS model and cross-compliance costs.
Capitalization might be also impacted by rigidities and region-specific factors, such as credit
market imperfections, social capital, formal and informal land institutions (Courleux et al. 2008;
Kilian and Salhofer 2008; Ciaian, Kancs and Swinnen 2008, 2010).

To illustrate the SPS capitalization, we use the model of Ciaian and Swinnen (2006) and
Ciaian, Kancs and Swinnen (2008). Agricultural goods are produced by two types of farms,’
which permit the SPS variation across farms to be accounted for. The total agricultural land (4”) is
assumed to be owned by landowners, who rent it to farmers.’

The land market is illustrated in Figure 1. The horizontal axis shows the quantity of land,
the amount of land rented by farm 1 (4') is shown from the left to right on the horizontal axis,
whereas the amount of land rented by farm 2 (4°) is shown from the right to left with 4’ = 4" — A",
The vertical axis measures the rental price and subsidies. The initial land demands of farm 1 and
farm 2 are given by downward sloping curves D' and D’, respectively. Without the SPS, the
equilibrium set of land allocation and land rent is (4 ", w*). In equilibrium, farm 1 rents A’ hectares
of land (4’ = 4") and farm 2 rents A = A" — A" hectares of land.

Denote the endowment of the SPS entitlements of type 1 owned by farm 1 by A, and its
unit face value by . Analogously, A; (=A" = A,) is the endowment of entitlements of type 2
owned by farm 2 and £ is its unit face value (Figure 1). The total endowment of entitlements,
A, + A, may or may not exceed the total land, A", implying that they may be in surplus,

Those MS implementing the dynamic hybrid model move gradually to a fully regional model. In MS implementing
the static hybrid model, the regional and the historical shares do not change over time (European Commission 2007).

* MS could choose to introduce the SPS either in 2005 or in 2006. The data used in this paper covers the period before
and after the introduction of SPS in all EU-15 MS (see further).

> This setting makes the SPS a different type of subsidy compared to the coupled area payment implemented prior to
the SPS introduction. Under the coupled area payment, farms receive payments for the entire area they use for eligible
crops, whereas with the SPS only a pre-defined quantity of land (determined by the number of entitlements) may
obtain payments. Further, the value of coupled area payment does not vary by farm. All farms receive the same value
of payment for a given eligible crop in a given region.

® A similar approach was applied by Courleux et al. (2008), by assuming two profit maximizing producers in the
agricultural economy.

" This distinction between landowners and farmers is convenient for our explanation but is not essential for the
analysis and the derived results.
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A+ A > A" Forin deficit, 4, + A7 < A"

The SPS creates kinks in the land demand functions of farms. Farms do not benefit from
the SPS for the land that they rent above the amount of the entitlements they own, i.e. above 4z’
and A;” (= A" — Ay) for farm 1 and farm 2 respectively.’ In this case, farm i’s willingness to pay for
land is not affected by the SPS. For additional land farm i cannot pay more than the marginal
profitability of land. In the reverse case, when farm i rents less land than its eligible area Az, the

marginal profitability of land is increased by the value of entitlement, ¢'. Now farms are willing to

pay a higher rent up to ¢'. Otherwise, the payment is lost to farms. Graphically, the introduction of
the SPS is illustrated in Figure 1. Starting from the left-hand side and following the bold full lines,
the land demand with SPS is given by D,/ D' and D’ D/ for farms 1 and 2, respectively. "°
3.1.1. Land entitlements
According to Courleux et al. (2008), Kilian and Salhofer (2008) and Ciaian, Kancs and Swinnen
(2008), the capitalization rate of the SPS largely depends on the ratio of the eligible area to the
total number of entitlements. In the case of deficit entitlements relative to the eligible area the SPS
benefits farms, it is not capitalized into land values. However, if there is a surplus in entitlements,
then the SPS is capitalized into land values. For the sake of tractability, we illustrate the two
extreme cases, but the results also hold for intermediate case.!!

The deficit entitlement stock effect is shown in Figure 1. The land demands without the
SPS are D' D' and D’ D? and the land market equilibrium is at (4 *, w"). The SPS shifts them to D,’
D' and D’ D/, for farm 1 and farm 2 respectively. This implies that with deficit entitlements the
equilibrium with and without the SPS is the same at (4", w'). Both the equilibrium land demand
and prices are not affected by the SPS. The SPS has a zero-distortive marginal effect on farm
rental decisions. This implies zero capitalization of the SPS.

Under the surplus entitlements farms 1 and 2 receive entitlements such that 4, + 4, > 4™ as

shown in Figure 2. Land demands Without the SPS are D' D' and D° D’ for farms 1 and 2
respectively The SPS entitlements ¢ and t shift their respective land demands to D,/ D' and D/

D’ and the equ111br1um shifts from (4", w") to (4;", w). In equilibrium, the rental price increases
by w; - w', meaning that the SPS is reflected in higher rents. Hence, under the excess stock of
entltlernents, the SPS is capitalized into land rents. The main intuition behind these results is that,
in the presence of surplus entitlements, farms will not be able to activate all their entitlements with
the current area of land. Profit maximizing farms will compete for additional land seeking to
activate their unused entitlements. Competing farms will overbid the market price for land until it
equals the marginal profitability and the entitlement value. As a result, the SPS will be capitalized
into land rents. The effect of competitive pressure in the case of deficit entitlement is the reverse.
If land is in surplus relative to entitlements, farmers will compete for entitlements to benefit from
the SPS. As illustrated in Figure 1, the SPS will benefit the entitlement owners, but will not be
reflected in higher land rental prices.

3.1.2. SPS implementation model

Theoretical studies have shown that the SPS capitalization level depends significantly on the SPS
implementation model (i.e. on the variability of entitlement value between farms): the larger the
SPS variation between farms (i.e. historical versus hybrid SPS model) the lower the capitalization

¥ Several factors may lead to a situation where the number of entitlements exceeds the eligible area in the medium-run.
For example, agricultural land conversion to non-agricultural use, or the allocation of new entitlements to farms (e.g.
entrants).

® Ap is used as support to indicate on the horizontal axes the stock of type 2 entitlements given that the area and
entitlements of farm 2 are measured from right to left in the figures.

' The rest of the variables in Figure 1 are explained in the following sections.

" With intermediate case we mean the situation where the entitlement stock is equal to the eligible area.
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rate of the SPS may be (Courleux, et al. 2008; Kilian and Salhofer 2008; Ciaian, Kancs and
Swinnen 2008).

Consider the hybrid/historical SPS model. Under these models entitlement face values
differ between farms ¢ # £, where /> t2 . As illustrated in Figure 2, for surplus entitlements the
equilibrium capitalization With t and £oisw - w. High value entitlement /(> 1), is partly
reflected in higher rents (wt w <t 1), whereas low value entitlement, ¢, is fully incorporated 1nt0
land values (w; - w" = £°). The capitalization level of the SPS, expressed in monetary terms, Wy -
w, is equal for both entitlements. However, the capitalization rate, expressed per unit of the SPS,
is lower for high value entitlements. This is because the low value entitlements determine the SPS
capitalization. In equilibrium all farms will pay a rent higher by the value of low value
entitlements although the willingness to pay for land is higher for farms possessing high value
entitlements compared to farms possessing low value entitlements. The competition for land will
lead to a situation, where farms with high value entitlements will always outcompete farms
owning low value entitlements. In equilibrium it is sufficient for farms owning high value
entitlements to pay a rent higher by the value of low value entitlements as this is the maximum
afforded by and minimum needed to outcompete farms possessing low value entitlements. Hence,
farms owning low-value entitlements will use fully their entitlement to compete for land and thus
the low value entitlements determine the SPS capitalization at the margin.

Reducing the variation in the entitlement value across farms, the value of low value
entitlement increases, causing higher SPS capitalization. In the extreme with regional SPS model
where entitlement values are equal across all farms, the capitalization is highest. For illustrative
purpose consider entitlements t" and t12 , Where = t12 . Land demands are D,I D! and D,12 D’ and
market equilibrium is at (4", wy;"), implying that both entitlements are fully incorporated into
higher land values, wy -w =1 =17 (Figure 2). The equalization of entitlement face value rips
away the policy gains of farms possessing high value entitlements and full SPS value goes to
landowners. This implies that the hybrid SPS model leads to higher capitalization than the
historical models, as the variation in entitlement value is lower in the former compared to the
latter.

3.1.3. Cross-compliance

According to Ciaian, Kancs and Swinnen (2010), a further important determinant of SPS
capitalization is the conditionality of the SPS. In the EU, farm eligibility for the SPS is subject to
cross-compliance. Given that the cross-compliance requirements impose additional costs to land
use, the net effect of the SPS on rental prices is expected to be lower than in the absence of these
implementation requirements. In other words, farms' marginal return from land is reduced by
cross-compliance costs, which reduces the willingness to pay for rent, causing a downward
adjustment in land rents. In Figure 3 with surplus entitlements #' and ¢, positive cross-compliance
costs, ¢, shift the land demand curves downward from D,/ D' and D/ D’ to D,.' D.' and D> D.?
(dotted lines), for farm 1 and farm 2, respectively.'? The equilibrium shifts from (A,* wt*) to (At*
we ). Overall, the cross-compliance costs reduce the land rental price, implying that the SPS
capitalization level is also lower (by Wy - wc*) relative to a situation without any cross-compliance
costs, wc* - w* < wt* - w*.

Deficit entitlements are illustrated in Figure 1. Land demands with no cross-compliance
costs are D,/ D' and D’ D7, for farm 1 and farm 2 respectively, and the land market equilibrium is
at (4 " w*), which is the same as without the SPS. The cross-compliance costs, ¢, shift the land
demands of farm 1 and farm 2 to D,CI D, and D D, respectively, and land rent drops from w to
wc*, relative to zero cross-compliance costs and deficit entitlements, and relative to a situation
without the SPS. Hence, cross-compliance costs lead to negative capitalization of the SPS.

2 Given that the entire cultivated area of land receiving the SPS must respect the cross-compliance regulations
irrespective of whether all or part of the SPS entitlements are activated and irrespective of whether all or part of the
land is used for the activation of entitlements (EUR-Lex 2003), cross-compliance costs, ¢, are linked to land, not to
entitlements. As a result cross-compliance costs result in a downward shift of land demand functions.
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3.1.4 Region-specific factors

Further important factors that impact the actual SPS capitalization include various rigidities and
region-specific aspects, such as credit market imperfections, social capital, formal and informal
land market institutions (Patterson, Hanson and Robison 1998; Robison, Myers, and Siles 2002;
Rainey et al. 2005; Siles et al. 2000; Tsoodle, Golden and Featherstone 2006; Ciaian, Kancs and
Swinnen 2010). These factors may play a prominent role in determining the functioning of rental
markets, as a result of which competitive pressures might be distorted or/and might not take full
and immediate effect in such a setting (Gardner 2002). Moreover, regional variation in formal and
informal land market institutions may lead to rental rates in different regions responding
differently to the SPS. The exact impact depends on particularities of the formal/informal land
market institutions and market imperfections, and on how they interact with land markets in
general and with the SPS in particular. For example, studies for the US show that social capital is a
pivotal factor for the rural land market, influencing the type of transactions (e.g. Patterson, Hanson
and Robison 1998; Rainey et al. 2005), the price of the land (Robison, Myers and Siles 2002) and
the partners involved in the transaction (Siles et al. 2000). In many regions land transactions
depend on the relationship between the parties (e.g. between landlord and tenants) involved and
occur mainly between relatives or neighbors (Patterson, Hanson and Robison 1998; Siles et al.
2000). According to estimates from literature, this group may receive a rebate on the land price
ranging from 10% (Robison, Myers and Siles 2002) to 43% (Tsoodle, Golden and Featherstone
2006) compared to competitive markets. According to Tsoodle, Golden and Featherstone (2006),
the influence of social capital has increased over the last years.

A key implication of these considerations for our analysis may be a more sluggish
adjustment of land rents to the SPS. In addition, land rental prices may be more determined by the
regional factors rather than by aggregate and/or external drivers. Furthermore, either rental market
arrangements, which involve rental price controls (minimum or maximum prices)”’ or formal
and/or informal provisions on the duration of rental contracts'* (Ciaian, Kancs and Swinnen 2010),
may also lower the capitalization rates compared to prefect land markets.

With regulated land prices, long-term rental contracts and informal relationships, one may
not observe full capitalization of subsidies into land values in the short-run. This effect is
illustrated in Figure 2, where the equilibrium rent with the SPS (with entitlements ¢ and #°) is w .
If the rental price cannot adjust, e.g. due to land market rigidities, then the actual rent that farms
pay will be lower. In Figure 2 the actual rent will lie between w, and w', depending on the rigidity
of land markets. This implies that the SPS capitalization rate will be lower with market rigidities
than without, at least in the short-run (i.e. it will be lower than Wy - w*). However, in the long run
competitive pressures will tend to push adjustment of rents upward to w, with the renewal of
rental contracts.

On the one hand, according to Ciaian and Swinnen (2009), subsidies may be capitalized at
a higher rate than in a perfectly competitive market, if farmers are credit constrained. Subsidies
may be substituted for missing finance, if farms are credit constrained, leading to higher input use
and hence higher land productivity and enhanced SPS capitalization into land rents. In our model,
the credit constraint effect is reflected in an upward shift in land demands. To simplify the
explanation, in Figure 2 we assume that only farm 2 is credit constrained. Farm 1 is assumed not to
be credit constrained, hence its land demand is not affected. The SPS with surplus entitlements has
two effects on land rents in the presence of credit market imperfections: one direct and one
indirect. The direct effect of the SPS is shown in the previous section in the absence of credit
market imperfections, and is equal to a rental price increase of w; - w'. The indirect effect results

" Land market regulations in the EU vary strongly among Member States. Of particular importance for the SPS
capitalization is the maximum price intervention (Ciaian, Kancs and Swinnen 2010).

' According to Ciaian, Kancs and Swinnen (2010), the key determinants of rental contract durations in the EU are
social norms (e.g. in Greece), governmental regulations (e.g. there is a minimum of 9 years in Belgium and France, 6
years in the Netherlands and 5 in Spain), and market institutions (e.g. Germany, Italy, Sweden). Moreover, in several
countries (e.g. France) even the renewal of rental contracts is regulated.

7



from the relaxed credit constraint of farm 2, which due to the SPS allows the financing of higher
input use and/or improvement of its technology. This increases the productivity of land, which
further increases the land demand of farm 2, resulting in higher rent, which reinforces the direct
effect The indirect credit constraint effect results in a shift in land demands from D’ D, to DCCZ
D’ (dotted lines), for farm 2. The new equilibrium is at (A, Wiee ) Compared to perfect credit
markets, the SPS capitalization into land rents has increased by wtcc - w; . The credit constraint
effect depends on the size of the credit constraint. The more credit constrained farms are, the larger
the productivity effect, and hence the higher the capitalization of the SPS."

3.1.5 General equilibrium effects

Another important theoretical result is that in a given region rents of all farms (including those that
do not receive the SPS) are affected by the SPS (general equilibrium effect). The SPS
capitalization is a result of competitive pressures among farms, where the land market equilibrium
is reached by adjustment in land use and land rental price. Land use adjustment to the SPS is a
farm-specific effect, reflecting variation in farm productivity (land demand elasticity) and the SPS
entitlement allocation across farms. Land rents adjust equally to all farms in absolute terms, and
the size depends on the SPS impact on marginal returns to land. For example, we have shown that
under the surplus entitlements ¢’ and £, the equilibrium land rent shifts from w tow, (Figure 2).
The land rent rises by the same amount (w, - w*) for both farms, although the SPS value varies
between farms, ¢, #¢, .

3.2 Differences in capitalization between the SPS and the previous CAP subsidy system

Prior to the introduction of the SPS in 2005/2006, EU farms received coupled subsidies. To
compare the impact of the SPS with the previous subsidy system, we consider coupled area
payments, which represented around 70% of all direct payments before the introduction of the SPS
in the EU. Area payments include for example payments for cereals, oilseeds and protein crops,
rice, set-aside payments, etc. In general, they are land-based subsidies linked to the cultivation of
certain crops (Dewbre, Anton and Thompson 2001; Kilian et al. 2012). The value of area-based
direct payment does not depend on the production level, but on the area cultivated with the eligible
crops, and hence can be modeled as area subsidy, s. There are no entitlements associated to this
subsidy scheme and all farms receive the same value of subsidy. Given that there are no
entitlements associated to area payments, all farms receive the same value of the subsidy and all
eligible land can benefit from them, their impact on land rents is similar to the case of the regions
SPS model with surplus entitlements. This implies that, for an equivalent value of area payment,
the capitalization rate of area payment is equal to or higher than the capitalization rate of the SPS
(Courleux et al. 2008; Kilian et al. 2012). In Figure 3 we illustrate the difference in capitalization
rates between the two subsidy systems for surplus entitlements. As shown above, the land market
equilibrium with entitlements ¢/ and 7 is (4", w,), implying that the capitalization of the SPS is
equal to wt* w". With an equivalent value of area payment, s,'® land demands of farms 1 and 2 are
D, and Dy’ respectively. The land market equ111br1um shlfts to (4,, wy), implying that the full
value of payment, s, is reﬂected 1n hlgher rents: wy - w' =s. Area payments result in higher
capitalization than the SPS, Ws -W >wp -w , and this difference increases in the variation of face
value of entitlements (i.e. under historical and hybrid SPS models). In the case of deficit
entitlements, we have shown that the capitalization of the SPS is zero, implying that in this case
area payments also result in higher capitalization. Only with an equal face value of entitlements
across farms (i.e. regional model) and surplus entitlements, may the SPS result in the same
capitalization level as the coupled area payment, as both lead to full capitalization. However, the
regional model is not implemented by any of the studied MS.

' Even if the SPS does not affect land rents directly, e.g. with deficit entitlements, its interaction with credit markets
may lead to higher land rents.

' The equivalent value in terms of the same value of weighted average of SPS, i.e. s = [tlA: +17(A" - A: )] / A"
8



These results imply that the CAP shift from coupled area payments to the SPS (as observed
in empirical analysis - see further) will result in a de-capitalization of the previous subsidy system
if indeed in reality they are incorporated in higher land values.

4 Econometric approach

4.1 Estimation issues

The empirical estimation of the SPS capitalization is complex due to a number of estimation
issues: selection bias, simultaneity bias and general equilibrium effects. The theoretical results
suggest that the rental price adjustments are determined by the overall marginal change, but not by
farm-specific marginal changes in subsidies, implying that the farmland rental prices respond to
policy changes at the same rate for all farms in a given region (general equilibrium effects)
(Courleux et al. 2008; Kilian and Salhofer 2008; Ciaian, Kancs and Swinnen 2008, 2010). Even
those farms that did not receive the SPS may face upward adjustments in the farmland rental price.

The simultaneity between the SPS and land rents may cause an endogeneity issue. The SPS
is not assigned randomly to farms but is endogenous, because it depends on region- and farm-
specific productivity levels. Farms located in regions that are more productive received higher
coupled subsidies than farms located in less productive regions. The allocation of the (decoupled)
SPS is based on the values of coupled subsidies in the past. Under the historical model, the value
of the SPS was set to the value of the coupled animal and crop subsidies that farms received in
2000-2002. Under the hybrid model, the SPS consists of a historical component (as in the
historical model) and a regional component, which is positively correlated with regional
productivities. This implies that regions that are more productive receive a higher SPS per hectare
and, at the same time, are also likely to have higher rental prices. Given that the SPS and the land
rental price simultaneously determine each other, in standard regressions the positive relationship
between the SPS and the rental price would yield biased estimates.

The estimation of the SPS may suffer from selection bias, as farms’ past production
structure determined the level of coupled subsidies in the past, and hence determines the current
SPS level."” Farms, which produced more supported commodities, receive a higher value of the
SPS per hectare, whereas farms, which produced less supported commodities, received a lower
value of the SPS per hectare. Given that the choice of production structure was not random but
dependent on farm characteristics (e.g. productivity, managerial skills), indirectly, farms may have
selected themselves into a given level of the SPS intensity (self-selection bias). Another important
source of selection bias is non-randomness of non-participation in the SPS. It can be shown that if
background characteristics (covariate averages) of farms that received the SPS (independent of the
level of the SPS intensity) are very different compared to the control group, then using the
traditional regression methods (e.g. a common effect model) for estimating the average treatment
effects (ATE) of the SPS would yield biased results. For example, in a common effect model (Y =
aX + bt + v), where the effects of the intervention are estimated via coefficient b (constant across
X), bias for the ATE parameter (£ (¥; — Yy)| X) arises from the fact that the error term does not
have conditional mean zero (Todd 2008).

The standard estimation approaches can only partially address the econometric issues
identified above. For example, the endogeneity issue can be reduced by using instrumental
variables (IV) estimators or the dynamic panel data approach (e.g. Kilian et al. 2012). However,
the results using these estimators are susceptible to identification of appropriate instruments and
dynamic model specification, respectively. The selection bias can be tackled by employing the
Heckman two-step procedure. However, it imposes a non-trivial structure on the estimable model.
In addition, because of insufficient variation in changes of the rental rates among farms, the
traditional estimation methods are not able to capture the general equilibrium effect. Only part of
the marginal effects (marginal capitalization), which differs from the general equilibrium effect

"7 The production structure in the reference period co-determined the value of the SPS in both hybrid and historical
models.
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and is farm-specific, can be identified. For this reason, the SPS effect will be underestimated in
standard regression analysis.

4.2 Addressing estimation issues with the GPS estimator'®

In order to address the above estimation issues, in the present study we employ the generalized
propensity score matching estimator (GPS) of Hirano and Imbens (2004). The GPS is particularly
well suited in situations, where the probability of receiving a given level (intensity) of support
depends on the distribution of farm- and region-specific characteristics. As noted above, this is the
case of the SPS, which is endogenous with respect to farm productivity, past coupled subsidies,
farm characteristics and regional characteristics, implying that some farms are more likely to
receive a higher level of the SPS than others are. In the GPS, this endogeneity problem can be
addressed by including past subsidies as well as output/productivity-related variables as additional
covariates in the estimation approach (Section 5.1).

Second, the GPS allows us to identify the general equilibrium effects of the SPS on land
rents (i.e. including the level of rental prices of farms that were not directly supported). In order to
estimate the SPS capitalization for different SPS intensity levels (and to control for the general
equilibrium effect) (Section 3.1.5), we divide the whole sample into several subsamples according
to the SPS intensity levels.

Third, given that the SPS is a continuous variable, application of a binary propensity score
matching estimator would be inefficient from the data use perspective. The SPS embraces almost
all farms and information about non-participants is scarce, implying that the identification of the
capitalization rate would be problematic, because the control farms with zero support are rather
few relative to the supported farms."’

Finally, in the context of the present study, an essential advantage of the GPS is that it
eliminates (or at least substantially reduces) selection bias and allows us to estimate not only the
average capitalization rate, but also capitalization rates for different SPS levels. Specifically, given
the information about policy support intensity, it permits the estimation of average and marginal
outcomes that correspond to each specific value (level) of support intensity. The latter property has
very important policy implications, as it allows the effectiveness of the SPS to be assessed at
various intensity levels. Such disaggregated results cannot be obtained by employing the
traditional regression techniques or the binary propensity score matching methodology, regression
discontinuity design, etc., unless an almost perfect database is available for a large number of
farms receiving the SPS at each possible intensity level as well as for appropriate control groups.
Clearly, this situation is not the case in the EU.

5 Empirical analysis
5.1 Data sources and variable selection
The main source of the data we employ in the empirical analysis is the Farm Accountancy Data
Network (FADN), which is compiled and maintained by the European Commission. The FADN is
a European system of farm surveys that take place every year and collect structural and
accountancy information on EU farms, such as farm structure and yield, output, inputs, costs,
subsidies and taxes, income, and financial indicators. The FADN data is unique in the sense that it
is the only source of harmonized (the bookkeeping principles are the same across all EU Member
States) and representative farm-level micro-economic data for the whole EU. Farms are selected to
take part in the survey based on stratified sampling frames established for each EU region.

Before cleaning and censoring the data, the balanced panel contained 19000 farms covering
four years (2004-2007) and fifteen MS in the EU-15. The choice of the period 2004-2007 was

'8 For a technical description of the GPS approach see Appendix Al.

' The SPS had been extended to most farms covering the entire territory of MS implementing SPS, i.e. almost all
farms received support, yet at various intensities.
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determined by the availability of data and by the attempt to cover the period before (i.e. 2004) and
after (i.e. 2007) the introduction of the SPS. We have excluded the new MS from the sample
(which joined the EU in 2004 and 2007) because they implemented a different area payment
system. Furthermore, we excluded all those farms that received SPS payments higher than 10000
EUR/ha, and paid more than 3000 EUR/ha for land rent.** The above data cleaning resulted in the
retention of 16428 farm observations, which represent the full sample in our estimations.

The dependent variable — difference in the farmland rental rate paid by each farm between
2004 and 2007 — is constructed from the FADN data.”' Taking the difference between the land rent
of farm 7 in 2004 (prior to the SPS introduction) and 2007 (after a full implementation of the SPS)
reflects the rental price change over a three-year period after the SPS introduction. Differentiating
the series allows us to eliminate the unobservable regional farm-specific fixed effects and thus to
reduce the region-dependent endogenous component from the rental values and farm-level
covariates, which is likely correlated with the SPS wvalue. Similarly, the SPS variable, 7, is
constructed from the FADN data.*

The selection of farm-level covariates is based on the condition that they simultaneously
affect both the outcome (land rental price) as well as the intensity of the received SPS level. As
discussed above, both farm productivity and the actual realized income significantly affect farms'
willingness to pay for land rent. In order to control for simultaneity bias (reverse causality), we
included two farm-level covariates: the total output per family labor, X, and the gross farm
income per family labor, X;. Note that these variables also implicitly account for cross-compliance
restrictions. Although farmers do not report the cross-compliance costs separately, as their direct
measurement is not possible, these costs are included indirectly in farm expenses and production.
They influence farm activities (including production) (e.g. cross-compliance costs related to
environmental requirements are the sum of the input use effect (e.g. fertilizers) and production
effect) both directly and indirectly.

In addition to farm productivity and income, the previous literature (Lence and Mishra
2003; Patton et al. 2008; Kirwan 2009; Ciaian, Kancs and Swinnen 2010; Ciaian and Kancs 2012)
also identifies farm size and land supply as important determinants for explaining the variation in
farm-level rental prices. In order to control for farm scale effects and possible changes in land
supply potentially affecting rural land markets, we included the total UAA area per family labor,
X;; and the economic size (measured in European size units on the basis of the Community
typology) per family labor, Xj.

Another set of important covariates selected in the empirical analysis (expected to
determine both agricultural land rental price as well as the intensity level of the SPS) are proxies
describing: (i) a farm's potential to invest/grow, (ii) a farm's access to credit, (iii) the role of
received subsidies in increasing a farm's capacities, and (iv) the importance of policy return
relative to the market return. The respective covariates we constructed for capturing these effects
are: the total liabilities per family labor, X5, the ratio of total subsidies (excluding investment
subsidies) to the gross farm income, X5, the ratio of subsidies on investment to net investment, X7,
and the ratio of coupled subsidies to gross investment, Xj.

The final group of covariates suggested by theoretical studies contains variables capturing
the potential impact of entitlements (Section 3.1.1), i.e. land entitlements per family labor, Xy

% The rental costs in the FADN data include not only farmland rents, but also rents for buildings and other rental
charges. For this reason, we attempted to correct this data problem by excluding from the sample farms with rents
higher than 3000 EUR/ha, because high value rents likely represent rental for buildings. The magnitude of the
estimated effects is of the same range also without censoring the sample.

! The FADN data does not report the rental rate for farmland directly. However, it reports the total amount of rent
paid for the rented land (SE375), and the total rented area under a tenancy agreement for a period of at least one year
(SE030). By dividing the total rent paid by the hectares rented we construct the per hectare rental rate for each farm
and each year.

2 Every agricultural farm in the FADN sample reports both the total subsidies received, as well as the amount of
specific subsidy type. Per hectare, payments of the SPS are obtained by dividing the total SPS amount obtained in
2007 by the total utilized agricultural area (UAA).
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Also, given that the rental price may change with the share of rented land (e.g. due to differences
in incentives with respect to own and rented land, reflecting the importance of regional land
structure, or due to change in rental land supply), we include a ratio of rented land to UAA
covariate, X).

All farm-level covariates are constructed from the FADN data and, with the exception of
the number of land entitlements per family labor, X, (which relates to the year 2007),> they all
refer to the year 2004 (i.e. prior to the introduction of the SPS) (see Appendix A2 for a more
detailed description).

In order to address the issue of regional heterogeneity and specificities of land markets,
(Section 3.1.4.) we created two sub-samples of highly different countries, and introduced a set of
control variables. To capture empirically the variation in the SPS implementation (Section 3.1.2),
the first sub-sample includes countries which implement the hybrid SPS model (hereafter referred
to as 'hybrid").** The second sub-sample covers countries, which implement fully decoupled direct
payments (hereafter referred to as 'decoupling’).” The difference between the results based on the
full sample and the two sub-samples will also reflect (besides the impact in variation of the SPS
model and decoupling) the effect of unobservable dissimilarities in regional land market settings,
the functioning of land markets and regional structures in those countries, which were left from a
sub-sample analysis. Comparisons of the results based on the full sample and the two sub-samples
are therefore also expected to reflect the specificity of land markets in the excluded countries , i.e.
France, Spain, Italy, Greece, etc. and differences between land markets in Scandinavia (i.e.
Finland, Sweden and Denmark).

In order to account for a possible endogeneity of the total land supply,”® we use a
homogenous sample of farms (panel data) with the selection of control variables reflecting the
impact of possible changes in land supply at farm level, i.e. change in total area and land rented
area. By including these covariates (before and after receiving the SPS), we attempt to control for
possible changes in endogenous land supply, which might have occurred in all farms in our
sample.

5.2 Empirical results

We estimate the dose (SPS intensity) response (change in farmland rental price) function using
parameter estimates of equation (A10) (see Appendix A3). The estimation results are reported in
Table 1 and Figure 4 for the full sample and for the two sub-samples. The average dose-response
function (columns 2-4 in Table 1) shows how land rental price changes (difference between 2004-
2007) respond to different intensity levels of the SPS per ha (column 1). From the average dose-
response function we calculate the average (columns 5-7) and marginal (column 8-10) SPS
capitalization rates.

The results reported in Table 1 suggest that part of the SPS is capitalized into land rents,
and that the capitalization rate of the SPS is different for different levels of the SPS per hectare.
For the full sample, the marginal capitalization rate varies between -43% and 94%, whereas the
average capitalization rate varies between 3% and 94% and is negatively correlated with the
support level. Farms possessing low value SPS entitlements channel a larger share of the SPS to
landowners through higher land rents than other farms. Using information about the distribution of

 Land entitlements were only introduced in 2005 simultaneously with SPS payments.

2 Denmark, Finland, Germany, Luxemburg, Sweden, England, Northern Irland.

» Germany, Luxemburg, UK.

*® Studies have shown that land supply elasticity may affect the actual capitalization of the SPS. In the case when land
rents are affected by the SPS (e.g. surplus entitlements and cross-compliance costs) the capitalization decreases in land
supply elasticity. This is because land markets may respond to the SPS by increasing/decreasing land supply
(Courleux et al. 2008). However, this effect is expected to be rather insignificant due to the fact that the land supply
elasticity is usually found to be rather low, mostly due to natural constraints. For example, based on an extensive
literature review, Salhofer (2001) concludes that a plausible range of land supply elasticity for the EU is between 0.1
and 0.4.
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UAA (number of farms) our results suggest that in 2007*" up to 50 (86)% of area (farms) in the
EU-15 had an average capitalization rate of 10% or lower, whereas the rest of the area (farms) had
a higher capitalization rate. These results are in line with the theoretical expectations. Given that,
the rental price change due to the SPS is region-specific and the same for every farm before and
after its introduction (general equilibrium effect), the capitalization rate is higher for farms
possessing a lower amount of the SPS. In addition, the variation in the capitalization rate (given
that the SPS is correlated with regional productivities) could also be due to regional segmentation
of land markets and strong importance of local factors determining price formation (e.g. social and
cultural norms and institutions). The variation in these factors may have resulted in differentiated
responses of land rents to the SPS across regions (Siles et al. 2000; Rainey et al. 2005; Tsoodle,
Golden and Featherstone 2006).

The results for countries with the hybrid model (column 6 in Table 1) indicate a higher
average capitalization rate for different SPS intensities than for the full sample (column 5). This is
consistent with the theoretical analysis, which shows that the capitalization rate of the hybrid
model should be higher than that of the historical model, as capitalization decreases with the
variance of the support. The hybrid model reduces the variation in the level of the SPS per hectare
among farms, implying that in equilibrium the marginal effect of the SPS on land rents is larger
under this model compared to the historical model.”® An exception is the SPS lower than 70
EUR/ha (Table 1). This could be explained by the fact that, under the hybrid model, the SPS
variation is reduced and thus there are fewer observations with low support level. As a result, the
estimates may be less precise for low SPS values in the hybrid sub-sample. The higher
capitalization for the hybrid model may also reflect differences in regional variations in land
market institutions. Countries included in the hybrid sub-sample tend to have more flexible land
markets compared to the average of the full sample, implying a stronger land market response to
the SPS (Ciaian, Kancs and Swinnen 2010). However, in order to provide more robust results,
more detailed regional data on land market institutions is required.

For the sub-sample of countries with full decoupling (column 7 in Table 1), the average
capitalization rate is between that of the full sample and the hybrid sub-sample. The key difference
between the full and the partial decoupling is that under the former more direct payments are
allocated to the SPS, implying a higher level of support intensity. As shown in theoretical analysis,
the SPS itself may lead to a positive impact on land rents. The actual impact depends on variation
in support among farms. Given that, the decoupling sub-sample includes both types of countries
(those with the hybrid model and those with the historical model), the average capitalization rates
in the decoupling sub-sample should be lower compared to the hybrid sub-sample but should be
larger than in the full sample, which is consistent with the estimates reported in Table 1.

The results on the capitalization rates for different SPS levels reported in Table 1 are not
directly comparable with those available in the literature because most studies have estimated the
average capitalization rate using a standard regression approach and do not report estimates for
different support intensities. Our results show that the aggregate capitalization rate, which is
calculated as the weighted average of average capitalization rates, is relatively low, i.e. 6% for the
full sample (column 5 in Table 1).*” The corresponding values for the hybrid and the decoupling
sub-samples are 10% and 9% respectively. Our estimates are lower than estimates on decoupled
payments in the US, according to which the capitalization rate of decoupled subsidies varies
between 20% and 80% (Goodwin, Mishra and Ortalo-Magné 2003; Lence and Mishra 2003). The
lower capitalization rate estimated for the EU could be due to the rigidity of rental markets, which
may be induced by formal and informal land market institutions and regulations. The rental market
arrangements in the EU may involve either rental price controls or provisions on the duration of

7 To calculate the distribution of farms we use farm level FADN data for 2007 weighed by their share in the total
population.

% This is also true for marginal capitalization rates for most support intensities (column 9 versus column 8).

% The total value of the SPS was used as weight.
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rental contracts, in the presence of which land rents would not adjust instantly to market signals
but would stay unchanged over time (Ciaian, Kancs, and Swinnen 2010). Given that: i) our
estimates reflect rental price changes over a four-year period, ii) the duration of rental contracts in
some cases is longer than five years, and ii1) maximum rental price interventions are applied in
several MS, our estimated capitalization rate may be understated. Yet, our results are in line with
the theoretical expectations (see section 3), according to which the capitalization rate may be
larger than zero.

However, we must also note that we were not able to fully account for regional
heterogeneity in land market institutions, as consistent regional data are not available yet. The
actual actions of farmers and landowners may also be influenced by the type and intensity of social
relations between farmers and landowners, and by societal norms and the cultural context
(Robison and Flora 2003). Inter-regional differences in social capital and informal institutions may
cause differences in the capitalization rate. For example, in many southern EU regions farmland
transactions depend on the relationship between landlord and tenants and occur mainly between
relatives or ‘socially close’ neighbors, eventually resulting in lower land prices (Siles et al. 2000;
Robison, Myers and Siles 2002; Tsoodle, Golden and Featherstone 2006). In our analysis, we were
not able to account for all factors related to social capital and informal rural institutions, as reliable
data to measure them are not available. Thus, this is another reason why our estimates may be
understated.

From the average dose-response values, we calculated the general equilibrium effect of the
SPS. The general equilibrium effect represents changes in the rental price due to the SPS, which
was the same for all farms (including those not receiving SPS). We can identify the general
equilibrium effect by estimating the SPS impact on land rents for farms with zero SPS value
(capitalization rate at intensity level 7=0). Although many farms do not receive the SPS* they are
affected by the overall rental price adjustment to the SPS. According to theoretical considerations,
the shift from the old system of coupled payments to a new policy of decoupled SPS should be
negative if indeed they were capitalized into land rents (section 3.2). Additionally the general
equilibrium effects may reflect the impact of the cross-compliance. According to theoretical
analysis, the cross-compliance costs reduce the SPS capitalization irrespective weather land is used
for entitlements activation or not (section 3.1.3). The cross-compliance regulations are the same
across the EU and do not depend on the level of the SPS. The estimates reported in Table 1
(columns 2, 3 and 4), indicate that the rental prices decreased by 23, 39 and 38 EUR/ha for farms
with zero SPS for the full sample, the hybrid and fully decoupled sub-samples, respectively. This
represents 7 — 12% of the average SPS per hectare in the EU-15.*" These results suggest the
importance of cross-compliance effect or/and an initial de-capitalization of the previous subsidies
due to the introduction of the SPS. Hence, our empirical results are in line with the theoretical
hypothesis, which says that that cross-compliance may reduce rents and/or that a switch from
coupled payment system to the SPS should result in lower rents for farms with zero SPS.

In general, our findings are in line with previous studies on decoupled subsidies, which
find that decoupled subsidies affect rental prices. This can be explained by the fact that decoupled
subsidies are often land-based, conditioned on other policy measures, and interact with farm
characteristics (e.g. farm credit constraint) (Goodwin, Mishra and Ortalo-Magné 2003; Lence and
Mishra 2003; Roberts, Kirwan and Hopkins 2003; Kirwan 2009; Ciaian and Kancs 2012; Barnard
et al. 1997; Patton et al. 2008). Our estimates contrast somewhat with the estimates of Kilian et al.
(2012), according to which the SPS increases the capitalization by an additional 15% to 19%
above the previous coupled subsidies. However, given that Kilian et al. (2012) use traditional
estimation techniques (OLS and I'V) and only one cross-section of data, they are not able to control

3% Farms with zero SPS represent 4% of total farms in the full sample and 0.5% in the hybrid and the decoupling sub-
samples.

3! In principle this figures (adjusted by the cross-compliance effect) should reflect the capitalization rate of previous
coupled payments.
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for important econometric issues, such as endogeneity, general equilibrium effects and selection
bias, implying that their estimates might be biased.

Based on the estimated SPS incidence for the full sample (column 5 in Table 1) and on
farm-level FADN data on land renting and the SPS values for 2007, we have calculated the
aggregate capitalization rate and non-farming landowner gains from the SPS by farm size, by MS
and for the EU-15. We use the estimates from the previous section to calculate the capitalization
rates by MS, as the estimation by MS was not feasible with the GPS approach due to available
insufficient number of observations. The capitalization rate represents the SPS gain for all
landowners (both farming and non-farming), whereas non-farming landowner gains represent
policy benefits only for those landowners who are not involved in farming. The results reported in
Table 2 show that the share of the SPS either channeled to farms or to non-farming landowners
was relatively low. On average, 7% of the total SPS (column 9) was channeled to landowners
through higher rental prices in the EU-15. Non-farming landowners gain only 4% of the SPS
because farmers in the EU-15 own a substantial share of land (69% of UAA, column 5). The
relatively small SPS leakage to landowners is because farms with a high value SPS entitlement per
hectare have lower capitalization intensity than those with a low value SPS entitlement per hectare,
implying that the former significantly offsets the latter when calculating the SPS weighted average
capitalization over all farms. However, due to the higher share of land renting (columns 10-12 and
14-16), large farms lose a higher share of the SPS than small farms.

The largest leakages of the SPS to landowners (18%) were found in Portugal, due to the
relatively low SPS value per hectare, followed by Finland, Sweden, Spain, Austria, France and
UK, where around 8-9% of the SPS flow to landowners. In Greece the leakages were the smallest
due to the relatively high SPS value per hectare, only 4% of the SPS is channeled to landowners
(column 9). Furthermore, the results suggest that taken together the EU-15 capitalization is greater
for large farms than for small farms (columns 10-12). However, at country level the results are
more diverse. In some countries large farms channel more (e.g. Austria, Greece, Spain, Portugal),
whereas in some other countries small farms channel a larger share of the SPS to landowners (e.g.
Finland, France, Luxemburg, the UK). In other MS the differences between small and big farms
are minor (e.g. Belgium, Denmark, the Netherlands, Ireland, Italy, Sweden).

Clearly, the main driver for the non-farming landowner’s gains from the SPS is the share of
rented land in the overall UAA. Countries with a high share of rented land tend to channel a larger
share of the SPS to non-farming landowners (e.g. France) than countries with low farm rental (e.g.
Denmark, Ireland) (column 13). At the same time, in most countries the leakage of the SPS to non-
farming landowners was positively correlated with farm size (columns 14-16) because land rental
is more widespread in the former group of farms (columns 6-8).

6 Conclusions

This paper studies the capitalization of the SPS into land rents. First, we theoretically analyze how
the SPS affects the land market and land rents. The theoretical analysis suggests that the
capitalization may vary from a full to negative rate, and that it decreases with the variation in the
entitlement value among farms. Furthermore, because of farm heterogeneity and because of
various factors interacting with the SPS, the capitalization rate will be different for different levels
of the SPS intensity.

In the empirical analysis, we use a unique farm-level panel data set for EU Member States,
and employ the generalized propensity score matching approach for estimating the capitalization
of the SPS. The application of the GPS matching estimator for the assessment of the impact of the
SPS on the land rental price allows a less biased and more precise estimation of the average and
marginal effects of the SPS, compared with traditional estimations based on the standard
regression techniques or with the binary propensity score matching.

32 Note that the slight difference between this value and the aggregate capitalization rate reported in Table 1 is due to
the difference in sample sizes.
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Our results suggest that, on average in the EU-15, 6-7% of the SPS are capitalized into land
rents (varying from 4% in Greece to 18% in Portugal), implying that, in general, landowners do
not absorb much of the SPS. However, there is a considerable variation in the capitalization rate
for different SPS levels: low-value SPS are capitalized more than high-value SPS. Farms with low
value entitlements channel a substantially higher share of the SPS to landowners than farms with
high value entitlements. The capitalization rate varies between 11% and 94% for the SPS smaller
than 200 EUR/ha. For high value SPS (i.e. SPS greater than 200 EUR/ha), the capitalization rate is
considerably lower, between 3% and 11%. Furthermore, our results indicate that the hybrid model
and full decoupling of previous subsides lead to a higher capitalization rate, which is consistent
with the theoretical hypothesis.

Our results suggest that implementation of the SPS is largely in line with the policy
objective of improving income and the standards of living of the agricultural community. This is
because the SPS capitalization rate into land rents and its leakage rate to non-farming landowners
are relatively low (although, in absolute terms, the value of the leakage to non-farming landowners
is not negligible). In 2011, the total value of the SPS represented around 30.4 billion Euros in the
EU-15 (EUR-Lex 2011). If we consider the 4% leakage rate of the SPS to non-farming landowners
(Table 2), around 1.22 billion Euros was channeled outside the farming sector. However, the
effectiveness of the SPS is highly heterogeneous and varies substantially depending on the applied
intensity level and renting pattern. Farms owning low-value SPS have a higher leakage rate of
subsidies to landowners than farms owning high-value SPS. Moreover, the leakage rate was much
larger for big farms than for small farms due to differences in land renting patterns. Clearly,
empirical knowledge of SPS incidence provides policy makers with information on how the
benefits of a given agricultural policy are shared between farmers and the non-farming community
and thus help to better assess the effectiveness of such a policy.

Our results are consistent with the literature, emphasizing that even decoupled subsidies
may distort agricultural markets and thus may not be fully in line with the WTO priorities to
reduce policy distortions on world markets. According to our findings, the decoupled SPS induce
distortions in input markets through altering farmers’ land marginal decisions (reflected through
their impact on land rental prices). However, the actual production effect caused by the induced
land use changes cannot be derived from our results; this analysis is beyond the scope of this
paper. Its effect is likely to be limited due to the low elasticity of land supply estimated in the
literature for EU countries (Salhofer 2001). At the same time, our results lend support to the EU
policy for the decoupling of CAP subsidies. Our findings indicate that the introduction of the SPS
may have led to a de-capitalization of coupled subsidies, implying that distortions in the land
markets were actually reduced, if compared to the capitalization of the previous coupled subsidies.

Our results are subject to several limitations. The presence of long-term rental contracts
imply that we may not have been able to fully capture long-term adjustments in land rents using
data for only four years. Our estimates are also affected by regional heterogeneity, e.g. differences
in social capital and informal rural institutions, which we were not able to fully control for in our
estimations. Additionally, covering the first implementation years of the SPS, when the familiarity
with the new subsidy system may not have been fully realized by market agents, could have
affected the actual capitalization rate of the SPS. These issues are a promising avenue for future
research and should be addressed as soon as more data become available.
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Table 1. Capitalization rate of the SPS into land rents

Average capitalization [Aw(T) - Marginal capitalization [Aw(T+1
lselggl)ort Average dose response (Aw) & ASV(TO)] /(T) [AW(T) & i Aw(pT)] /(T +1)-[T] (T+1)
(T=SPS/ha) s;ntllgle Hybrid Decoupling Full sample Hybrid Decoupling saFnLllz)lle Hybrid Decoupling
M 2 3 “4) 3 Q] )] ® (€] (10)

0 -23 -39 -38

36 11 -37 -36 0.94 0.03 0.04 0.94 0.03 0.04
72 -5 -30 -29 0.25 0.12 0.11 -0.43 0.20 0.19
108 -10 -13 -16 0.12 0.24 0.20 -0.14 0.49 0.36
144 -6 -6 -15 0.12 0.23 0.16 0.12 0.20 0.05
180 -1 -9 -20 0.12 0.16 0.10 0.12 -0.10 -0.14
216 0 -10 -18 0.11 0.13 0.09 0.05 -0.02 0.04
252 0 -7 -12 0.09 0.13 0.10 -0.02 0.08 0.19
288 -2 -5 -6 0.07 0.12 0.11 -0.05 0.05 0.15
324 -5 -5 -5 0.06 0.10 0.10 -0.06 -0.01 0.04
360 -7 -7 -6 0.05 0.09 0.09 -0.06 -0.04 -0.05
396 -8 -7 -8 0.04 0.08 0.07 -0.04 -0.01 -0.06
432 -9 -6 -9 0.03 0.08 0.07 -0.03 0.03 -0.03
468 -10 -4 -9 0.03 0.07 0.06 -0.01 0.07 0.02
504 -9 -1 -7 0.03 0.08 0.06 0.00 0.08 0.06
522 -9 1 -5 0.03 0.08 0.06 0.01 0.08 0.08
Aggregate weighted average 0.06 0.10 0.09

Table 2. Farm size, land renting and non-farming land owner gains from the SPS (2007)

Non-farming landowners

SPS per ha (EUR/ha) Land renting Capitalization rate oain
All Farm size (ha) All Farm size (ha) All Farm size (ha) All Farm size (ha)

farms ?(') 15 %‘ 50> farms ;)(') 15%' 50> farms ?(') 15 %‘ 50> farms ?(') 15%' 50>

. o & @ G © O © ® a9 dn az a3 a4 ds (de

Belgium 288 69 332 317 0.65 027 0.70 0.77 0.05 0.07 0.05 0.06 0.04 0.04 0.04 0.04
Denmark 350 161 358 359 0.18 0.11 0.11 0.25 0.05 0.06 0.05 0.05 0.01 0.01 0.01 0.02
Germany 311 67 331 338 0.55 034 045 0.67 0.05 0.07 0.05 0.05 0.04 0.03 0.02 0.04
Greece 822 886 492 285 024 0.18 0.57 0.79 0.04 0.03 0.04 0.07 0.02 0.01 0.02 0.05
Spain 138 144 140 111 0.17 0.10 0.19 0.40 0.14 0.08 0.11 0.17 0.05 0.01 0.02 0.07
France 183 9 171 221 0.75 050 0.64 0.85 0.08 0.12 0.09 0.08 0.07 0.06 0.06 0.07
Ireland 293 327 281 311 0.13 0.02 0.11 0.20 0.06 0.05 0.06 0.06 0.01 0.00 0.01 0.01
Italy 251 243 266 260 0.25 0.18 0.35 0.46 0.07 0.06 0.07 0.07 0.03 0.01 0.02 0.03
Luxemburg 238 0 251 272 042 0.12 034 049 0.07 025 0.08 0.07 0.04 0.04 0.03 0.04
Netherlands 293 136 336 375 033 0.11 040 0.40 0.05 0.05 0.05 0.05 0.02 0.01 0.02 0.02
Austria 243 189 256 229 026 0.16 0.25 0.39 0.08 0.07 0.07 0.09 0.02 0.01 0.02 0.03
Portugal 142 169 107 72 0.17 0.11 025 0.32 0.18 0.07 0.14 0.26 0.06 0.01 0.03 0.10
Finland 212 24 224 221 029 0.00 0.26 0.37 0.09 0.12 0.09 0.09 0.03 0.00 0.02 0.04
Sweden 223 108 230 223 040 0.15 026 048 0.09 0.08 0.09 0.09 0.05 0.02 0.03 0.05
UK 274 64 311 277 0.33 0.14 0.23 0.36 0.08 0.12 0.06 0.08 0.04 0.03 0.01 0.04
EU-15 318 400 247 239 0.31 0.17 0.34 0.58 0.07 0.04 0.07 0.08 0.04 0.01 0.03 0.05

Notes: The capitalization rates are constructed using estimates from Table 1 column 5. The values for land renting, SPS per
ha, capitalization rate and non-farming landowners gain are weighted averages over all farms in the 2007 FADN sample.
For land renting, UAA is used as the weight; for the rest of the variables, the value of SPS is used as the weight. The
weights account also for the number of farms each farm represents in the total population.
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Figure 1. The effect of the SPS with deficit entitlements
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Figure 2. The effect of the SPS with surplus entitlements and credit market imperfections
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Figure 3. The effect of the SPS and coupled area payments

Ws

Wy

W

Average capitalization rate (%)

\4

AT

Figure 4. Average capitalization rate of the SPS for different support levels
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