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Abstract

This study investigates the impact of the SAPS (Simplified Area Payment
Scheme) on farmland rental rates in seven new EU Member States (NMS).
Using a unique FADN farm level panel data with 20,930 observations from
2004 and 2005 we are able to control for unobserved heterogeneity, simultaneity,
and omitted variable bias. According to our results, the SAPS has a positive
and statistically significant impact on land rents in the NMS. However, the
estimated incidence is smaller than theoretically predicted. Land rents capture
only 0.19 of the marginal SAPS Euro. Taking into account the level of land
renting in the NMS, around 10 percent of the total SAPS payments benefit
non-farming land owners through higher farmland rental prices. Because the
share of rented land is higher for corporate than for individual farms, family
farms benefit more from the SAPS than corporate farms.
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1 Introduction

In 2004 and 2007 ten Central and Eastern European (CEE) countries joined the
European Union (EU). Since the accession, the farm income support is implemented
through the Simplified Area Payment Scheme (SAPS) in most of the New EU Member
States (NMS)!. However, the evidence from other countries, e.g. USA, shows that
not all subsidy payments reach farmers. For example, area based subsidies in the
USA benefit also land owners (Goodwin, Mishra and Ortalo-Magné 2003).

The capitalisation of the SAPS into land values has important policy implication
for the NMS, where farmland renting is rather important. On average, 52% of agri-
cultural land is rented in the NMS. However, there is a sizeable variation in the share
of rented land between countries and between different types of farms. The share
of rented farmland varies between 28% in Poland and 96% in Slovakia. In the same
time, the dual farm structure - a characteristic feature of the NMS agriculture - and
the fact that large corporate farms (CF) tend to rent most of the agricultural land
while smaller individual farms (IF) mostly own the land they use leads to a differen-
tiated effect of the SAPS between IF and CF. This implies that the income effect of
the SAPS will likely differ between CF and IF and across the NMS.

In light of the existing evidence of are payment capitalisation in developed coun-
tries and policy relevance in the NMS, the main objective of the present study is to
empirically estimate the share the SAPS payments that flows to non-farming land
owners in the NMS. In addition, we also calculate the total leakage of the SAPS
payments both by farm type and by member state.

Theoretical models have shown that due to inelastic land supply area payments
may get capitalised into land values and benefit land owners instead of farms (Floyd
1965; and Alston and James, 2002; Guyomard, Mouél, and Gohin 2004). According
to Alston (2007); Kirwan (2005); Latruffe and Le Mouél (2006); Plantinga et al.
(2002), the share of subsidies which gets capitalised into land values depends on
many factors, such as, subsidy implementation details, expectations about changes in
future policies, non-agricultural land demand, market imperfections and formal and
informal land institutions.

The empirical attempts to estimate the impact of agricultural support policies on
land values can be regrouped into two broad categories: land price and land rental
studies. Generally, land rents may be superior for investigating the effects of domestic
support on land values for several reasons. One of the main advantage using land
rental data is that rents are less affected by farmers’ expectation about future effects
of subsidies and market returns. Hence, land rents may more precisely reflect the
incidence of the contemporaneous marginal subsidy euro and returns (Alston 2007;
Kirwan 2005). In contrast, land prices are based upon expectations about the long-
run stream of net returns to production and subsidies tied to land (Kirwan 2005).

'In this study the NMS include the Czech Republic, Estonia Latvia, Lithuania, Hungary, Poland
and Slovakia.



Second, land rental studies typically use farm-level variation in subsidy payments and
farm revenues to explain variation in farmland rental rates. This allows controlling for
observable covariates and fixed effects when panel data are available (Alston 2007).
Third, rental rates are observed in the market while land value is often stated by
the owner and therefore subjective (Whitaker 2006). Fourth, rental rates are less
affected by urban pressures and other non-agricultural factors, if contracts are for
short periods of time, and may therefore reflect the value of agricultural activity on
the land (Whitaker 2006). Usually, however, the main reason why authors use one
instead of the other approach is data-driven: the availability of either land prices
(typically from regional data sets) or rental data (typically from farm-level surveys)
generally determines the choice of the dependent variable. The unique FADN farm-
level data set available in the present study allows us to exploit the advantages of
farmland rental model.

In addition to studying rents versus land prices, the existing literature differs
also according to the type of agricultural subsidies studied. Whereas some studies
consider aggregate farm support (e.g. Kirwan 2005; Roberts, Kirwan, and Hopkins
2003; Shaik, Helmers and Atwood 2005), others study a particular type of subsidy
(e.g. e.g., Goodwin et al., 2003; Patton et al 2008; Taylor and Brester 2005). With
few exceptions (Kuchler and Tegene 1993; Patton et al. 2008), only studies on the
US Production Flexibility Contracts (PFC) analyse the capitalisation of area based
subsidies (Goodwin, Mishra and Ortalo-Magné 2003). In general, all existing studies
conclude that agricultural subsidies do affect farmland prices. However, there is
little consensus on the capitalisation rate of different subsidies. Depending on the
study, the capitalisation of the PFC, which are decoupled but still area based, varies
between 0.2 and 0.9. Kuchler and Tegene (1993) estimate the impact of land tax
on land rents using data from seven states in US.? Kuchler and Tegene 1993 find
that all tax costs are incurred by land owners which implies their full (negative)
capitalisation into land rents. Patton et al. (2008) investigate the impact of various
types of the CAP direct payments on rental values in Northern Ireland for the period
1994 - 2002. In the case of less favoured area payments they find that it is fully
capitalised into land rents.? Patton et al. also show that area based subsidies lead to
higher land capitalisation than other types of subsidies. Studies on non-area based
coupled subsidies find that the capitalisation rate usually varies between 0.2 and 1
(Goodwin, Mishra and Ortalo-Magné 2003, 2005; Lence and Mishra 2003; Roberts,
Kirwan, and Hopkins 2003; Taylor and Brester 2005). Hence, according to previous
studies, area based subsidies do not have a significantly different impact on land values
from non-area based subsidies. The second contribution of our paper is to quantify
the capitalisation rate of a particular type of area based subsidies - the SAPS area
payments. In addition, we also estimate the capitalisation rate of coupled subsidies

2A land tax is similar to an arca payment except that it represents a cost.
3The less favoured area payment is an area payment based and paid to farmers located in less
productive regions.



and compare it with the SAPS.

Further, we can regroup the empirical studies according to the geographic area
of investigation. Most of the existing research study subsidy capitalisation in North
America (the US and Canada). Only few authors consider subsidy capitalisation in
the EU (Goodwin and Ortalo-Magné, 1992; Duvivier, Gaspart and de Frahan, 2005;
Latruffe et al. 2006; Patton et al. 2008). However, none of these studies measure the
impact of the CAP in the NMS. The third contribution of our paper is to provide the
first estimates of the SAPS capitalisation rate in the new EU Member States. These
estimates are important both for the CAP health check and for future (post-SAPS)
policy design in the NMS.

The main objective of our paper is to analyse the SAPS capitalisation into land
rents in the NMS. First, we theoretically investigate the effect of the SAPS payments
on land rents under different assumptions of market structure. Second, using a unique
FADN farm-level data set, we test empirically the derived theoretical predictions of
subsidy capitalisation. The panel structure of the farm-level data allows us to address
several econometric issues, which often could not been addressed in the previous
literature. Third, we calculate the total leakage of the SAPS payments to non-farming
landowners in each of the seven NMS.

The paper is organised as follows. The second section provides a short overview
of rural land markets in the NMS. The third section presents the theoretical effects
of the SAPS and discusses the most important drivers of agricultural land values. In
section 4 we empirically test the effects of the SAPS on land rents in the NMS. The
final section discusses policy implications and concludes.

2 Rental markets and area payments in the NMS

The capitalisation of subsidies into land values depends on peculiarities of rural land
markets, the type and amount of policy support implemented and other factors. This
section summarises the key characteristics of the farmland rental markets and the
SAPS implementation in the NMS.

2.1 Farmland rental market

Farmland renting is important in all NMS but particularly in Slovakia and the Czech
Republic, where rented farmland represents more than 90% of the total UAA use.
Also in Hungary, Estonia and Lithuania land renting is dominant, where farms rent
more than 60% of the total UAA. In Poland and Latvia farms rent less than 50% of
the total land they use.

There are also sizeable differences in renting behaviour between different types
of farms. CF tend to rent most of the land they use, while IF tend to use both
owned and rented land. On average, CF rent 92% and IF rent 36% of the UAA
(Table 4). The dual farm structure in the NMS and the sizeable differences in the
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renting behaviour between IF and CF suggest that the gains from the SAPS may
vary substantially between countries and farm types in the NMS.

Compared to the old EU member states (OMS), the level of agricultural land rents
(and prices) was significantly lower in the NMS in the nineties. In the period 2000-
2006 there was a significant increase in land rents (FADN 2009, Eurostat 2009). The
increase in land rents was exceptionally strong around the period of the EU accession.
For example, from 2003 to 2005 land rents grew by 15% to 45% in Hungary, the Czech
Republic, Poland, Slovakia and Lithuania (Swinnen and Vranken 2009).

In the NMS land rents are generally paid at the end of the season (after harvest),
and usually are paid in cash. Usually, cash rents are calculated based on market
conditions at the end of the season. Rental contracts stipulate that when production
is low due to the unfavourable whether or market conditions, land rent is reduced or
not paid at all (Swinnen and Vranken 2009). Effectively, this implies that land rents
are paid after harvest and hence depend on the observable land productivity.

In several NMS land rents are also paid in kind or through sharecropping. For
example, in Poland more than 20% of the land rents in 2005 were paid in kind rather
than in cash (Swinnen and Vranken 2009). In Slovakia, only half of the farms paid
rents exclusively in cash, while the other half of the farms paid part of the rent in
cash and part of the rent in kind in 2006. Usually, the in-kind payments depend on
the yields, which implies that the rent is directly linked to the contemporaneous land
productivity.

This particular setting of rent payments in the NMS has implications for the
empirical analysis. Because rents in the NMS are paid at the end of the season and
the rental price depends on the current land productivity, the bias that may arise
from the measurement error of expectations are less likely to occur in the NMS.

2.2 The SAPS policy framework

Since the 1992 MacSharry reform and the Agenda 2000 reforms, the vast majority
of the CAP subsidies in the EU are the so-called direct payments (DPs). In 2008,
36.8 billion euro was spent in the EU on DPs alone (EUR-Lex 2008). They make
up around two-thirds of the CAP budget and were a hotly disputed issue during the
NMS accession negotiations. Due to an unprecedented high budgetary burden, which
would arise in the case of full CAP payments, the NMS and OMS agreed that direct
payments will start at 25% of the OMS level in the first year of the accession and
then continuously increase over 10 years reaching the full (OMS) level. In addition
to the SAPS, the national budgetary resources are used to increase the DPs by some
additional 30%.

Regarding the CAP policy instruments, the initial plan was to fully implement
the Agenda 2000. However, administrative complexity made a full implementation
of the Agenda 2000 difficult in a short period of time for most of the NMS. It was
therefore agreed that a simplified version of the CAP will be implemented in the NMS



(Simplified Area Payment Scheme - SAPS) under which farmers receive a per hectare
payment. With the exception of Slovenia, all New Member States from Eastern
Europe adopted the SAPS from the first year of the accession.

Figure 1 shows the development of national SAPS’s ceilings and the SAPS area
payments by country. The total SAPS payments will increase from around 1.6 billion
in 2004 to around 6.2 billion in 2013 in the NMS while the per hectare payments will
increase from 53 to 213 Eur/ha. As shown in Table 5, there is a significant variation
in the SAPS payments among the NMS. The lowest rate is in Latvia (around 45%
of the NMS average) followed by Estonia (55%) and Lithuania (68%). The highest
SAPS area payment rate is in Hungary and the Czech Republic (about 125% of the
NMS average).

These differences in the value of the SAPS area payments among the NMS are
because the total value of the SAPS payments allocated to each country were cal-
culated based on historical agricultural production levels. More precisely, the total
value of direct payments per country was calculated as a sum of crop and animal
direct payments, which farmers would receive under the Agenda 2000. Different pe-
riods between 1995 and 2001 were used as the reference period for different products
in the NMS.* The total value of direct payments then represented the country total
ceiling for the SAPS, which was divided by the utilised agricultural area to obtain
the per hectare SAPS payment.

This implies that the current levels of the SAPS payments are determined by past
production - the higher was agricultural production in the reference period, the more
support a country could obtain from the EU budget. This mechanism for calculating
area based subsidies in the NMS has important implications for econometric estima-
tions. Given that the SAPS payments are based on historical production levels, they
are exogenous for individual farms. Farms can adjust the total SAPS payment they
receive only by adjusting the rented area, because the payment is coupled to land
use. However, farms cannot affect the per hectare value of the SAPS.

After a transition period of ten years, all NMS which adopted the SAPS will have
to switch to the Single Farm Payments (SFP) introduced by the 2003 CAP reform
in the OMS.? Under the SFP, subsidies will be given as a fixed set of payments per
farm. The SFP for a specific farm depends on the area cultivated in the reference
period. The area cultivated in the reference period determines the total number
of entitlements which give rights to the per hectare payments. Under the current
regulation, the reference period for the NMS is 2005-2007. Hence, the SFP is an
entitlement, the size of which depends on the eligible area.

4Initially, the NMS wanted to use the reference period from the end of 1980s, when production
was high because of high subsidisation of agricultural sector during the Communist period. This
period was not accepted by the European Commission because it would significantly increase the
CAP expenditures and create huge market distortions in the NMS.

% According a European Commission’s regulation from 2008, the NMS can keep the SAPS until
2013, after which they have to switch to the SFP.



3 Theoretical framework

The theoretical framework of the present study is based on Ciaian and Swinnen
(2006). We extend the theoretical land market model of Ciaian and Swinnen to
study the effect of the SAPS on land rents. More precisely, we reformulate the land
market model from land transaction costs to subsidy capitalisation into land values
and, instead of analysing welfare effects (as in Ciaian and Swinnen), we analyse the
distribution of the SAPS rents.

3.1 The model

The production structure in the NMS is heavily influenced by the Soviet past. During
the Soviet-time farm production decisions, factor allocations and property rights in
the CEE were largely controlled by the state. Most of the agricultural land was
cultivated by large-scale state-owned and collective farms.

In the early 1990s the land reform reallocated most land property rights to individ-
ual households. In the model we will refer to them as “land owners”. Simultaneously
with the land reform, a significant farm restructuring took place, which included pri-
vatisation and restructuring of collective and state-owned farm management.® We
will refer to them as “corporate farms” (CF), which are typically large-scale. The
most extreme form of restructuring was the break-up of collective and state-owned
farms into small household plots and family farms. We will refer to these as “indi-
vidual farms” (IF).

Following this stylised pattern of the CEE’s agriculture, we model two types of farms,
which are representative for IF and CF, respectively.

The production of each farm type is assumed to depend on the amount of land
(A") and the available technology (T') with f% >0, f4, <0, and f& > 0 for i = I,C,
where I stands for IF and C stands for CF. We assume that land availability is fixed
at AT. The profits of farm i are equal to:

II' = pfi(A") —rA' (1)

where p is price of the final product, and r is rental rate of land. We assume that
the NMS economies are small and open, which implies that the output price is fixed.
The FOCs of IF and CF for the optimal use of land are:

off (Al
p—aj(ql )y (2)
are v or
P—aAC—r—i-A SAC (3)

6With management restructuring we mean the reorganisation of collective and state-owned farms
into private cooperatives and farming companies.



where AM is the optimal land allocation of the CF.

Conditions (2) and (3) determine the rental rate, which farms are willing to pay
for land. Condition (2) defines the IF demand for land, D’. Condition (3) defines
the CF’s land demand. If CF does not have market power, then dr/9A® = 0. This

implies that condition (3) reduces to pg’% = r and determines the CF’s land demand,
D€ in a competitive market situation. This is illustrated in Figure 2. Without market
power of CF, the land market equilibrium is at (A*, 7*). The land used by CF equals
A* and the land used by IF is AT — A*.

We allow for the possibility that CF may not be price takers in the land rental
market. For example, in countries such as Slovakia, where CF cultivate around 90%
of the agricultural land, CF have important market power. To model this, we assume
that with their land renting decisions CF can influence the rental price in the region.
Given that there is a group of (potential) individual farms, who are price takers in
the rental market, we assume that CF is not a monopolist on the land rental market.

If, however, CF have market power, then dr/0A® > 0. The left hand side of
condition (3) represents the marginal benefits, i.e. the marginal value product of
land, and the right hand side is the marginal cost of land for CF. The marginal cost
of land includes both the rental rate and changes in the rental rate when CF rent
more or less land. CF choose the renting area, where the marginal cost equals the
marginal benefits. Graphically, this is represented in Figure 2. MC® represents the
marginal cost function of land renting for CF. The equilibrium land use of CF is
where MC¢ equals D¢, i.e., at AM. The resulting CF rental price is 7. Compared
to a competitive market equilibrium (A*, r*), CF’s market power leads to a reduction
of land use by the CF (AM < A*), and a corresponding increase of land use by IF.
The rental price is lower for all farms (r* < r*).

These theoretical results imply that in econometric estimations we have to control
for the CF market power. Otherwise, the estimation results would be biased down-
wards, as CF market power reduces land rents, while the SAPS payments increase
land rents. In the estimations we control for the CF market power with a regional

share of land used by CF.

3.2 The impact of the SAPS on land rents

Define s as the SAPS payment per unit of land and assume that the entire land
qualifies for the SAPS. In presence of the SAPS area payments farm i’s objective
function (1) changes to

i

I = pfia) - (r—s)A (4)
fori = I,C.

The subsidy s shifts the value marginal product of land by s:
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Equation (5) implies that rent, ¥ which farms pay in equilibrium, is a function
of output price, production characteristics, subsidies, and market power of CF (given
by a(?TTC)’ technology, and the total supply of land:

or

réw = Z(pa S, &/{77

T, AT) (6)

Proposition 1: The SAPS area payments are fully capitalised into land rents
both with perfect and imperfect competition in the land market.

Proof: see Appendix A2.

This effect is shown in Figure 3. The IF and CF land demand functions with
subsidies are D! and DY, respectively, and the perfect competition equilibrium shifts
from (A*,r*) to (A%, 7). The rent increases by the size of the subsidy (rf = 7* + s)
and the land allocation does not change: A*,r%. The surplus of neither CF nor IF
is affected. All gains go to land owners: their total gains equal to area £, sAT =
(rr —r*) AT,

This result holds also with imperfect competition in the land market. The subsidy
is fully capitalised into land rents and all policy benefits go to land owners. As illus-
trated in Figure 3, the subsidy shifts the marginal cost function from MC® to MCC
and causes the equilibrium to shift from (AM rM) to (AM rM). The equilibrium land
allocation does not change: AM = AM. Rental prices increase from r* to r™, where
the increase equals the subsidy (s = M — ™). Subsidies get fully captured by land

price increases. Hence, all SAPS subsidies flow to land owners, which is equal to
sAT = (?”é\/[ — TM) AT,

3.3 Other determinants of subsidy capitalisation

The theoretical results derived in the previous section are subject to many factors.
Policy related factors (determinants) are policy implementation details, policy risk,
and accompanying policy measures. Land market related determinants include mar-
ket imperfections, farm heterogeneity, land market institutions and regulations, land
supply and inter-sectoral production substitution possibilities (land use alternatives),
as well as market transactions costs. In addition, all these effects are different between
land prices and land rents and over time.

Uncertainty about future policies. The SAPS is implemented in the NMS for ten
years - from 2004 to 2013. By the end of 2013 the SAPS will be replaced by the SFP,
which is currently implemented in the OMS. At the time of the SAPS introduction,



the exact implementation date and the reference period for payment calculations was
not known by farmers because of frequent changes in future policy design. Initially,
the NMS had to switch to the SFP by 2008 at latest. Later this date was shifted to
2011. Finally, in 2008 it was agreed to postpone the SFP implementation to 2013.

Farmer expectations about the future CAP changes may have affected farms’
land use decisions. Because the future SFP subsidies will depend on the current use
of land, farms may have been motivated to accumulate more land than currently
optimal, creating in such a way additional land demand and leading to higher land
values than without knowledge about future policy changes.

In our estimations expectations about future policy (changes) might bias the SAPS
estimates on land rents upward. However, since the SFP reference period and the
exact date of the SFP introduction was unknown until 2008, the bias is expected to
be small for 2004 and 2005. In addition, to make land allocation based on future
subsidies causes additional costs, which are particularly high if the date of the SFP
introduction is uncertain and if the date is expected to be far in the future. This
reduces farm willingness to rent more land than currently optimal.

On the other hand, the fact that the SAPS is implemented for a fixed period has
negative pressure on land prices. According to the current regulations, the SAPS
will run until 2013. As a result, agricultural land values may eventually decrease
after 2013. These expectations may reduce the SAPS effect on land prices below the
theoretically predicted. Given that land prices depend on the future stream of rental
returns from land, future changes in land rents have an impact on contemporaneous
land prices.” However, this bias is expected to affect mainly land prices but not
necessarily land rents. For land rents the bias is of lower importance as land rents
are annual payments.

In the empirical analysis we account for these future policy expectations by prox-
ying the future policy returns with full SAPS payments the NMS will receive in 2013.
Although, this is a very approximate information about farm-specific future pay-
ments, it represents the best knowledge that farms had about the future payments,
as farmers did not have exact knowledge either on the date of the reference period or
on the per hectare payment rate.

Farm heterogeneity. Farm heterogeneity has an important impact on subsidy cap-
italisation into land values. First, the access to the SAPS subsidies may be hindered
for less productive farms because of costly administrative and sustainable-farming
related requirements. This may lead to an asymmetric farm access to subsidies and

"However, the contemporaneous land price may depend on the expectation of land market agents
about the size of the SFP capitalisation in land rents. Ciaian, Kancs and Swinnen (2008) analyse
the impact of SFP on land rents. They show that in general the capitalisation of SFP in land
rents may be smaller than in the case of area payments. However, these results depend on the
implementation details of SFP. In certain circumstances the SFP may be fully capitalised in land
values (Ciaian, Kancs, and Swinnen 2008). If lower capitalisation of SFP in land rents coincides
with the expectations of land market agents, then this also reduces contemporaneous land prices as
land prices depend on the future stream of rental returns from land.
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hence distort (reduce) capitalisation of the SAPS (see Appendix A1).®

Second, farm heterogeneity may also affect the contemporaneous land allocation
driven by changes in future policies. If farms are heterogenous and land markets are
in equilibrium today, only those farms making positive profits are able to increase the
rented area, as marginally, the increase in farm size yields negative profits and only
the most profitable farms are able to compensate these short run losses. In addition,
the allocation of farmland today based on future subsidies causes uncertainty costs,
which are particularly high if the date of subsidy introduction is uncertain (as in the
case of the SFP in 2004-2005) and if the date is expected to be far in the future.
Given that the SFP reference period and the exact date of the SFP introduction
was unknown until 2008, only the most productive farms were able to pay the risk-
premium and adjustment costs in 2004 and 2005. Because it is costly to adjust the
current land allocation decisions based on future policy expectations, the amount of
future subsidies depends on the current farm productivity. Given that more produc-
tive farms have lower adjustment costs than less productive farms, we control for this
by adjusting the country-average payment by farm productivity.

Accompanying policy measures. Whether subsidy payments are fully reflected in
land rents may depend also on other policy instruments (Alston 2007). Generally,
the SAPS provides for a flat-rate, per-hectare payment to farmers paid once a year,
irrespective of the crops produced, or even whether any crops are produced at all.
However, in order to be eligible for the SAPS, farmers are required to maintain land
in good agricultural conditions.” If maintaining land in good agricultural condition
results in additional costs to farms, then the effect of the SAPS on land rents will
be smaller than theoretically predicted. However, this bias is expected to be small in
the NMS. The cost of keeping land in good agricultural condition may arise only in
less productive areas, where land would be abandoned in the absence of the SAPS. In
productive agricultural regions it is profitable to keep land in agriculture production
even without the SAPS, which implies no additional costs to farms.

Land supply elasticity. The exact effect of the SAPS on land values depends also
on the land supply elasticity. In proposition 1 we have shown that with zero supply
elasticity the SAPS is fully capitalised into land rents. However, with positive land
supply elasticity, the SAPS area payments will not be fully capitalised into land rents.
In empirical studies the land supply elasticity is usually found to be positive, though
rather low, mostly due to natural constraints. E.g. Salhofer (2001) reports between
0.1 and 0.4 for the EU. This implies that most likely the capitalisation of the SAPS
will not be affected significantly by additional farmland supply in the NMS. In the

8 A typical requirement is so-called “cross-compliance”, which means that to get subsidies, among
others, farms need to fulfill some agri-environmental conditions (e.g. to keep land in good agricultural
conditions). Another criterion may be the minimum farm size. In Estonia, Hungary and Lithuania
the average IF farm size is between 1 and 4 hectares (Ciaian and Swinnen 2006).

9The main objective of this requirement is to ensure that if land is kept fallow but used to claim
the SAPS area payment then this land is maintained such that it can be brought into agricultural
production at minimum costs.
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empirical analysis the region specific land supply elasticity is captured through the
regional effects.

Land use alternatives. Usually, land can be used not only in agriculture but
also in other sectors of the economy. If there is such an opportunity, land value
will reflect this potential alternative land use. In a competitive market land value
reflects returns form the most profitable use of land. If the most profitable use of
land is non-agricultural, (e.g. urban housing), then land value will be determined
by the profitability of urban housing. Land rents and land prices are affected dif-
ferently by non-agricultural pressures. Whereas, land rents are mainly driven by
contemporaneous non-agricultural land use alternatives, land prices are driven both
by contemporaneous and future non-agricultural land use pressures. For example, if
the non-agricultural use of land is expected to be profitable in future, then the cur-
rent land price will reflect the sum of the discounted stream of rents from agriculture
up to the time of conversion plus the discounted stream of expected rents from non-
agricultural use from that time onward (Livanis et al. 2006; Plantinga et al. 2002).
In order to control for non-agricultural pressures we include regional effects in the
estimations.

Market imperfections and transaction costs. In the presence of market imperfec-
tions, the realised policy impacts might be different than predicted by models with
perfect competition (Ciaian and Swinnen 2006; Mishra, Moss and Erickson 2008).
Ciaian and Swinnen have shown that land transaction costs related to land with-
drawal from corporate farms in transition countries do not affect the general result
that area payments increase land rents and benefit land owners instead of farmers
(Ciaian and Swinnen 2006). However, transaction costs depress land prices both with
and without area payments. In the estimations we include regional dummy variables
and the share of CF in land use to partially control for this effect.

According to Ciaian and Swinnen (2006), also credit market imperfections have
important implications for land markets and hence for the capitalisation of area pay-
ments. Imperfect farm access to credit reduces land profitability and equilibrium land
rents. Further, Ciaian and Swinnen show that in a model with land as a fixed factor
and credit market imperfections, area payments increase land rents by more than
the size of the area payment. This is the case if area payment increases farm credit.
Higher farm credit then stimulates land productivity and enhances the effect of area
payments on land rents. Therefore, in the empirical analysis a variable capturing
farm access to credit is included among the RHS explanatory variables.

Land market institutions and regqulations. The effect of subsidies on land value
can also be affected by land market regulations. For example, the duration of rental
contracts is regulated in several OMS and influences the rental market responsiveness
to agricultural policies.'® According to Ciaian, Kancs and Swinnen (2008), there are

10The length of rental contracts is regulated by government in Belgium and France (minimum 9
years), the Netherlands (minimum 6) and Spain (minimum 5). In several OMS (e.g. France), the
renewal /inheritance of rental contracts is also regulated. In these countries, formal rental markets
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three types of land tax regulations which affect market participants’ decisions to sell,
buy and own agricultural land: sales taxes, purchase taxes and ownership taxes.!!
Latruffe and Le Mouél (2006) and Kilian et al (2008) show that they may affect either
land demand, land supply or both.

Generally, land taxes differ substantially across the NMS. However, there are no
important rental market regulations which would restrict the rental price adjustments
in the NMS (Swinnen and Vranken 2009). Hence, we do not expect that our empirical
results would be significantly affected by land market regulations in the NMS.

Time scale and dynamics. The impact of the SAPS on land markets may vary
over time. For example, both formal and informal land rental contracts imply that
the transmission of changes in policy into rental prices and asset prices for land is
not instantaneous. In addition, rental arrangements are typically multi-year in their
nature and often reflect long-term personal relationships, sometimes among members
of the same family. Competitive pressures might not take full and immediate effect
in such a setting (Gardner 2002). Sluggish adjustment of rental rates implies that
the short- and intermediate-run incidence of policies will be different from the long-
run outcome with complete adjustment. Moreover, even without contracting, land
markets involve lags and dynamics, uncertainty and expectations.

The evidence from Slovakia and Poland shows that with the EU accession, the
duration of the land rental contracts increased. In Slovakia before EU accession, con-
tracts tended to be shorter (up to five years). After the accession, contracts became
longer to allow farms to use European funds such as those for rural development. A
rise in the number of long-term rental contracts was observed also in Poland. Long
term contracts (of duration more than 10 years) increased from 46% to 66% in 2005
relative to 2000 (Swinnen and Vranken 2009).

The existence of long-term formal and informal rental arrangements may bias
downward the estimated effects of the SAPS on land rents. However, the bias is
expected to small, as most rental prices are determined by contemporaneous pro-
ductivity, even if the contract is signed for several years. The remaining regional
differences in rental contract duration are partially captured through regional dum-
mies.

are stickier and the time lag is longer in adjusting to policy changes. The importance of land renting
is typically higher in countries with strong rental market regulations, such as Belgium and France.
Belgium and France have the highest minimum lengths of rental contracts (9 years) and have the
highest share of rented area (77% and 75% in 2006, respectively) among all the OMS.

HTand transaction tax rates are rather heterogeneous across the OMS, ranging from 1% for low
value land in the United Kingdom to 18% for high value farmland in Italy. Similarly, ownership
taxes for agricultural land are highly heterogeneous across countries, ranging from a 0% tax rate on
farmland in Finland to over 15% in the Southern EU countries.
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4 Empirical analysis

4.1 Data

The main source of data is the Farm Accountancy Data Network (FADN), which is
compiled and maintained by the European Commission. The FADN is a European
system of sample surveys that take place each year and collect structural and accoun-
tancy data on the EU farms. In total there is information about 150 variables on farm
structure and yield, output, costs, subsidies and taxes, income, balance sheet, and fi-
nancial indicators. The yearly FADN sample covers approximately 18,000 agricultural
farms in the seven NMS, which implemented the SAPS. In 2004 they represented a
population of almost 1,000,000 farms in the seven NMS, covering approximately 90%
of the total utilised agricultural area and accounting for more than 90% of the total
agricultural production in the NMS. Farm-level data are confidential and, for the
purposes of this study, accessed under a special agreement. However, the aggregate
FADN data are publicly available.

The FADN is unique in sense that it is the only source of micro-economic data that
is harmonised (the bookkeeping principles are the same across all EU Member States)
and is representative of the commercial agricultural holdings in the EU. Holdings are
selected to take part in the survey on the basis of sampling plans established at the
level of each region in the EU. The survey does not, however, cover all the agricultural
holdings in the Union (universe defined by Community surveys on the structure of
agricultural holdings), but only those which are of a size allowing them to rank as
commercial holdings.

In the present study we use an FADN sub-sample, which covers seven NMS im-
plementing the SAPS. From the FADN data for two years (2004 and 2005) we create
a balanced panel of farming operations. For each year the FADN data contains infor-
mation of approximately 18,000 farms in the seven NMS. Although, the total number
of farms is roughly equal over the two years, this masks a great deal of turnover. The
population of interest are those farms surveyed in both years. This leaves us with
10,465 farms observed over two years, which yields 20,930 observations in total. A
summary statistics is provided in Table 1.

4.2 Econometric specification
The theoretical land market model presented in section 3 (equation 6) suggests the
following relationship between the farmland rental rate and the SAPS payments:

rit = Bo + Brsie + B Xie 4 1y (7)

where r;; is rent on hectare i at time ¢, s;; is the amount of the SAPS payments
associated with hectare ¢ at time ¢, X;; is a vector of observable covariates such as
market return, yield, sectoral specialisation, farm size, revenue and expenditures, and
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farm access to credit. As usual, 7, is the residual. The 7),, are assumed to have finite
moments and in particular, £ (n,,) = E (n;,m;s) = 0 for t # s.

The estimation of equation (7) is subject to several econometric issues. More
precisely, we identify three key sources of potential bias: unobserved heterogeneity,
simultaneity bias and omitted variable bias. Without addressing these issues, s;; will
be correlated with 7,,, and the resulting OLS estimate of /3, will be biased.

Usually, the capitalisation of agricultural subsidies into farmland values is esti-
mated at regional level, under the assumption of farm homogeneity within the geo-
graphic unit of observation (e.g. Duvivier, Gaspart and de Frahan 2005). However,
differences in farm size, structure and productivity within a region, which are par-
ticularly sizeable in the CEE accession countries, serve to confound the aggregate
analysis. Even using farm-level data, not all farm characteristics, such as farm-level
soil properties, farmer human capital and managerial skills can be observed by the
economist, although, many of these unobservable farm characteristics affect both
subsidies and farmland rental rates. Hence, unobserved heterogeneity is an important
issue in both aggregate and farm level cross-sectional studies.

In order to control for permanent farm-level characteristics that cause 3, to be
inconsistent, we follow Kirwan (2005) and include time-invarying farm fixed effects,
which yields:

Tit = Bo + BiSie + BaXir + fi + 1y (8)

where f; is the fixed effect for farm i, which captures time-invarying farm-specific
characteristics. This fixed effect represents farm heterogeneity. It could reflect dif-
ferent technologies for different farms, it could reflect different managerial skills or it
could reflect some other unobservable fixed farm specific characteristic.

In addition to unobserved heterogeneity, endogeneity may also be caused by simul-
taneity. One potential source of simultaneity bias arises if unobserved land charac-
teristics that enhance productivity of farmland may simultaneously raise value added
in that region and raise the cost of labour and land in that region. Another source
of simultaneity bias may arise if the unobserved characteristics, such as productivity,
positively influence both subsidies and rental rates. This positive correlation between
subsidies and the unobserved factors that influence productivity might result in an
upward bias to capitalisation estimates and confound 3, as a measure of the effect of
subsidies on rental rates.

In our analysis the simultaneity is controlled for in two ways. First, we rely
on the fact that the SAPS are calculated based on past and not contemporaneous
productivity. This implies that the SAPS are strictly exogenous to farm renting
decisions. Second, we include region fixed effects in order to control for unobserved
productivity differences between regions. Including the time-varying region specific
effects and rewriting equation (8) in first differences yields an empirically estimable
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time-varying fixed-effects model:'?

where R; is the time-varying region-specific effect, which captures localised effects
that might affect farmland rents, and allows for transient shocks, such as whether or
pests that affect all farms within a localised region. Hence, in contrast to regional
studies on coupled subsidy capitalisation into land values (e.g. Duvivier, Gaspart
and de Frahan 2005), the time-varying fixed-effects model presented in equation (9)
is resistant to simultaneity bias.

A further potential source of bias is due to omitted variables, which arises when
common factors that affect both the rental rate and subsidies are excluded from the
analysis. For example, soil quality may confound the rental rate and subsidies. Previ-
ous studies (e.g. Livanis et al 2006) have attempted to overcome the omitted variable
bias by using observable soil characteristics as controls. However, because of a highly
non-linear relationships between soil characteristics and productivity, using soil char-
acteristics as controls cannot fully overcome the omitted variable bias. In the present
study we avoid the inherently non-linear relationships between soil characteristics and
productivity by using farm-level fixed effects.

Another potential source of omitted variable bias is farmer expectations about
changes in future policies (see section 3.3). As detailed in section 3.3, in 2013 the
current SAPS payments in the NMS will switch to the SFP, which is implemented in
the OMS. These policy changes in future payments have two characteristics, which are
important for the empirical analysis: (i) the eligible area per farm will be calculated
based on the current land use; and (ii) approximate information about changes in
future policies is available to farmers already now. Hence, in order to increase their
subsidies in the post-2013 period, profit maximising farmers (and land owners) might
adjust their current renting behaviour. This implies that change in the rented area
and change in the rental rate may be affected by future subsidies, leading to upward
biased estimates of the parameter of subsidy capitalisation, /3.

This source of bias can be addressed by including future subsidies as additional
explanatory variable on the RHS. At country level, the post-2013 subsidies which will
be implemented in the NMS are approximately known - the average subsidy per farm
will be at the SFP level. Therefore, in order to account for expected policy changes
in subsidy payments, we include variable Ag as a control variable in equation (9). In
the empirical analysis we use year 2005 to capture policy changes /Agagos_2013-"

Due to farm heterogeneity and market imperfections, such as credit constraints,
not all farms are equally able to adjust their rented area subject to the post-2013
profit maximisation. Assuming that currently land markets are in equilibrium, only

12Note that in a panel with ¢ = 2, the coefficients estimated from first difference data will be
identical to those obtained by including the individual fixed effects.

13 As a robustness test, we also experiment with year 2004 and the average of 2004 and 2005. The
obtained results are similar both in terms of sign and coefficient magnitude and hence not reported.
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those farms making positive profits are able to increase the rented area, as marginally,
the increase in farm size has negative profits and only the most profitable farms are
able to compensate these short run losses stemming from the increase in the rented
area. This implies that g; is farm-specific. In addition to farm productivity, also the
regional productivity matters, as usually, farms compete for land within a localised
area (region). The higher is the average productivity in a region, the more farms will
compete for additional land, the higher will be upward pressure on rents, and the
less competitive will be a particular farm on the land market within a region. This
implies that farm-level productivity is positively correlated, and regional productivity
is negatively correlated with the post-2013 subsidies, g;.

In order to account for farm-level and regional productivity, which determine farm
ability to adjust their current renting behaviour with respect to future subsidies, we
condition the country-level future subsidies on the relative farm productivity, g; = g%

(and Ag; = Agd)—i). Variables ¢, and ¢, are farm-level and regional total factor
productivity (TFP) measures, respectively.

Ari = R+ 0188 + B AXi + B309: + A, (10)

Equation (10) is the final empirical model which we estimate. The coefficient
of interest is (3;, which tells the percentage of each marginal SAPS euro that is
capitalised into land values. In the estimation of (10) we also include sector, farm-
type and dummies and sixty six regional dummies, referring to the FADN regions
in the NMS. The regional dummies capture the various development stages in the
NMS regions, geographic, climatic and other conditions. We also experiment with
including country variables, but their magnitude turns out to be insignificant.

4.3 Variable construction

The dependent variable - farmland rental rate - is constructed from the FADN data.
The FADN does not report the rental rate. However, it reports the total amount
of rent paid for farm land and rental charges (SE375) and the utilised agricultural
areas rented by the holder under a tenancy agreement for a period of at least one
year (SE030). From these two variables we construct the per-hectare rental rate by
dividing the total rent paid by the hectares rented.

The explanatory variable - the SAPS payments - is also constructed from the
FADN data. Every agricultural producer in the FADN sample is asked to report
both the total subsidies received as well as to specify the amount by subsidy type
received. Among the different types of subsidies farmers in all NMS but Malta and
Slovenia report also the Singe Area Payments (SE632). As above, we obtain the
per-hectare SAPS payments by dividing the total SAPS payments by total hectares.
According to the FADN data, in 2004 the SAPS accounted for 23 percent of total the
subsidies in the NMS.
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Similarly, the covariates are constructed from the FADN data. All regressors but
ratios are measured on a per-hectare basis.'* The FADN reports the total output
(SE131), which is constructed by adding to total sales and own use of crop and
livestock products and livestock the change in stocks of products, the change in
valuation of livestock, and subtracting the total purchases of livestock. We construct
the market return variable by dividing the total output (SE131) by the total utilised
agricultural area (SE030). A variable for other subsidies is directly available in the
FADN data (SE605), which we divide by the total area. Similarly, a variable capturing
the economic size of the farms is also available in the FADN data (SE005). Economic
size of holding is expressed in European size units (on the basis of the Community
typology). The ratio of family labour/hired labour is constructed by dividing unpaid
labour input (SE015) by paid labour input (SE020). Both are directly available in
the FADN data. Finally, in order to account for credit constraints, in the regressions
we include a ratio of fixed own assets to total liabilities. Total fixed assets (SE441)
capture agricultural land and farm buildings and forest capital, buildings, machinery
and equipment, and breeding livestock. The variable long and medium term loans
(SE490) captures all loans contracted for a period of more than one year. In order
to construct the fixed own asset variable, we subtract from total fixed assets the long
and medium term loans. Dividing this by total liabilities (SE485), which represent
the value at closing valuation of total of (long- , medium- or short-term) loans still
to be repaid, we obtain the asset/debt variable of interest. In addition, in order to
account for farmer adjustments with respect to the future SFP payments we construct
a variable Future SFP payments. From the Eurostat and Agra Europe (2007) we
extract approximate future SFP payments by country. As explained in section 2.2,
at farm-level the adjustment of current behaviour with respect to the future SFP
payments depends on the relative farm productivity. Both farm-level and regional
productivity measures are obtained by estimating TFP using the FADN data (see
Appendix). Multiplying the relative farm productivity by the future SFP payments
yields variable Future SFP payments. A summary of key variables is provided in
Table (1).

In addition, we construct six regional variables: wheat yield, total factor pro-
ductivity, share of CF on total land use, total utilised agricultural area, population
density and GDP growth. The last three variables are extracted from the Eurostat
database. The rest of the regional variables are constructed from the FADN data.
These variables are not included in the main regressions, where region-specific effects
are captured through regional dummies. Instead, we use these variables for robustness
test by estimating alternative specifications with time-varying regional variables.

To control for regional specific effects we introduce regional dummies. According
to the FADN classification of the European Union, the seven NMS (Czech Republic,

14The per-hectare form is chosen as it allows for a more natural interpretation of the coefficients.
As a robustness test, we also perform the analysis using log-levels. The obtained results are similar
to those presented in the paper.
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Table 1: Definition and summary of variables, NMS, 2004-2005

Variable Definition Source Year Mean Stdev
Dependent variable
Tit Farmland rent (EUR/ha) FADN 2004 2491 17.85

2005 28.56  18.30

Explanatory variable
Sit SAPS payment (EUR/ha) FADN 2004 40.02 16.36
2005  49.47  19.06

Covariates
Mt Market return (EUR/ha) FADN 2004 814.39 353.43
2005 818.36 318.30
Oit Other subsidies (EUR/ha) FADN 2004 127.37 29.53
2005 162.76 37.34
gi Future policy changes EC, FADN' 2004 34.98 23.16
20056 33.72  24.71
Zit Farm size (class) FADN 2004 57.25 187.02
2005  57.43 186.47
hie Family labour/hired labour FADN 2004 1.77 2.29
2005 1.80 2.27
Cit Fixed assets/total liabilities FADN 2004 7.57 8.98

2005 6.19 6.20

Notes: The data are from the 2004 and 2005 confidential FADN microfiles. TOWH estimations based on the Eurostat
and FADN data. All monetary values are adjusted to 2004 EUR.

Estonia, Hungary, Latvia, Lithuania, Poland and Slovakia) are divided into 65 FADN
regions. Regional dummies capture regional unobserved heterogeneity which repre-
sent common characteristics for all farms in the region but may differ between regions
such as informal and formal land institutions, differences in climatic conditions, and
market imperfections. We use two variables to measure productivity: wheat yield and
total factor productivity. The variable wheat yield is directly available in the FADN
data (SE110) and is calculated as a weighted average wheat yield for each region.
We use this variable to capture productivity differences arising from differences in
weather, climatic and other conditions between regions over time. The total factor
productivity is estimated using the Olley and Pakes estimator and is averaged by
region controls for technological change.

In section 3.3 we discussed that CF market power has important impact on land
rents. To proxy the market power of CF, we calculate the weighted average CF shares
in total land use for each region. To measure the shift in land supply, we calculate
country level percentage change in total utilised area. The total utilised area is
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extracted from the Eurostat database, which is consistent with weighted FADN data.

Finally, in order to account for non-agricultural pressures on land rental markets,
in the regressions we include population density at regional level and regional GDP
growth. Both these variables are extracted from the Eurostat.

4.4 Results

The theoretical analysis in section 3 offers two testable hypothesis: (i) the contem-
poraneous SAPS coefficient is around unity; and (ii) the coefficient on future SFP
subsidies should have positive impact on contemporaneous land rents. We estimate
equation 10 using panel data data estimators. The estimation results are reported in
Tables 2 and 3. Table 2 reports panel data estimates in levels, where the dependent
variable is farmland rental rate and Table 3 reports first difference estimates.

All estimated models suggest that both present (SAPS payments and other subsi-
dies) and future subsidies (future SFP payments) drive up land rents. The estimates
are relatively stable across all models. When accounting for future change in subsi-
dies in the NMS (future SFP payments), the estimated incidence of subsidies reported
in Table 2 reduces stronger for other subsidies than for the SAPS. These estimates
imply that when accounting for the expected future change in subsidies, the rental
price increases between 0.23 EUR and 0.26 EUR for each SAPS payment Euro.

As expected, market returns have a positive and significant impact on land rents
(Table 2). The same holds for the variable measuring the relative share of family and
hired labour (family /hired labour), though the significance level is smaller. The rent
paid by farms increases in the share of family labour. This may be due to productivity
differences between family and hired labour (e.g. Pollak 1985; Allen and Lueck 1998).
Family labour enhances farm productivity and leads to higher land rents. The results
reported in Table 2 show that market return and subsidies are more significant than
other variables.

Farms size has negative impact on land rents. This variable may reflect the effect
of market power of large farms on land rental markets shown in section 3. In the
same time, this variable may account for productivity differences between different
classes of farm size.!> The coefficients of farm size reported in Table 2 are significant

15There is ongoing debate in the literature on the relationship between farm size and productivity.
The early literature finds inverse relationship between farm size and output per hectare suggesting
that small farms are more productive than large ones (Sen 1962; Feder 1985). This relationship is
explained by credit market imperfections, asymmetric access to land and differences in family labour
endowment. Family labour has higher incentive to work than hired labour because it is residual
claimant hence leading to more efficient use of farm recourses if more family labour is employed at
farm. More recent literature finds evidence against this hypothesis. Several studies showed that when
taking into account, among others, adoption of new technology, soil quality, regional characteristics,
and development level, the inverse relationship between farm size and productivity is reduced or
disappears (e.g. Bhalla and Roy 1988; Newell, Pandya, and Symons 1997; Deolalikar 1981; Fan and
Chan-Kang, 2003). Studies focusing on Eastern Europe mainly analyse the productivity difference
between IF and CF. In general the studies are also inconclusive. The studies typically find that the
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Table 2: Panel data estimates, dependent variable: farmland rental rate

RE FE RE FE
SFP control SFP control

1) (2) (3) (4)

SAPS payments 0.3234**  0.2963*** 0.2555*** 0.2314***

(0.0447)  (0.0705) (0.0340) (0.0508)

Market return 0.2101***  0.2076*** 0.1530*** 0.1501***

(0.0018)  (0.0057) (0.0013) (0.0045)

Other subsidies 0.4503***  0.4265*** 0.2034*** 0.1763***

(0.0028)  (0.0068) (0.0014) (0.0031)

Future SFP payments - - 0.1153*** 0.1032***

- - (0.0231) (0.0206)

Farm size -0.0495** -0.0207 -0.0237*** -0.0127*

(0.0110)  (0.0990) (0.0018) (0.0137)

Family /hired labour 0.0632* 0.0935* 0.0178 0.1282*

(0.0784)  (0.1045) (0.1099) (0.1486)

Own fixed assets/total liabilities ~ -0.0038  -0.0071 -0.0254* -0.1584***

(0.0116)  (0.0162) (0.0144) (0.0061)

N 20,930 20,930 20,930 20,930

R? 0.45 0.48 0.49 0.52
Hausman test 25.96 38.04
p-value 0.00020 0.00029

Notes: Panel data estimates, robust standard errors in parenthesis. All estimations contain also region, sector dummies
and farm type dummies. RE - random effects, FE - fixed effects. *significant at 10% level, **significant at 5% level,

and ***significant at 1% level.

in all models but model 2. The coefficient associated with the variable share of CF in
land use at regional level (not reported) is negative and significant. Two effects may
have been captured here: land transaction costs related to land withdrawal from CF
and CF market power. Ciaian and Swinnen (2006) showed that both effects reduce
land rents. We cannot measure transaction costs directly. However, the higher the
share of CF in land use in a particular region, one may expect higher land withdrawal
transaction costs. Also the assets-to-liabilities ratio tends to reduce land rents which
implies that credit constraint affects land rents. More credit per farm (the smaller
the ratio fixed assets/total liabilities) implies higher land rents.

Table 3 reports the first-difference estimates with farm fixed effects. In general,

relative efficiency depends on various factors, including the types of activities (eg grain, livestock,
vegetables, ...), institutions, infrastructure and economic conditions (e.g. Mathijs and Swinnen
2001; Gorton and Davidova 2004).
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the results reported in Table 3 are consistent with those in Table 2. The estimated
incidence of subsidies shown in Table 3 is slightly smaller than the estimated incidence
in models 3 and 4 reported in Table 2. However, controlling for future subsidies does
not affect the results, which was not the case in Table 2. This could be due to
the fact that the variable measuring the future SFP payments captured other effects
in the models reported in Table 2. This bias was likely reduced when estimating
the first-difference model, because the results reported in Table 3 account also for
unobservable farm-level heterogenous effects.

Table 3: First-difference estimates with farm fixed effects.
Change in farmland rental rate

Dependent variable:

SFP control

(1)

(2)

SAPS payments 0.1790** 0.1869***
(0.0268) (0.0374)

Market return 0.1187*** 0.1128***
(0.0095) (0.0299)

Other subsidies 0.0785"** 0.0759***
(0.0059) (0.0134)

Future SFP payments - 0.0523***
- (0.0105)

Farm size -0.0396** -0.0430"**
(0.0149) (0.0025)

Family /hired labour 0.0347* 0.0306*
(0.0241) (0.0407)

Fixed assets/total liabilities -0.1235*** -0.1149**
(0.0545) (0.0909)

N 10465 10465
R? 0.57 0.63

Notes: OLS estimates, robust standard errors corrected for heteroscedasticity in parenthesis. All estimations con-
tain also region, sector dummies and farm type dummies. *significant at 10% level, **significant at 5% level, and

***significant at 1% level.

The expected change in future subsidies in the NMS (future SFP payments) in-
duces a positive and significant impact on land rents. This implies that future sub-
sidies affect contemporaneous farmland allocation decisions. Various studies have
argued that future subsidies may affect current farm decisions hence farmers reacting
differently to policies than expected (e.g. OECD 2001).

The estimation results suggest that the SAPS payments are only partially capi-
talised into land rents. The estimates reported in Table 3 indicate that when account-
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ing for future change in subsidies, land rents would increase by around 0.19 EUR per
SAPS payment EUR. The capitalisation of the SAPS is higher than the capitalisation
of other subsidies. This result is in line with our expectations, as land-based subsidies
directly increase the profitability of land and increase competition for land resources
leading to higher land rents.

The estimated incidence of the SAPS payments is smaller than theory suggests
as well as smaller than the estimates of Kuchler and Tegene (1993) and Patton et
al. (2008). From the theoretical models one would expect that land-based subsidies
get fully capitalised into land rents. Kuchler and Tegene (1993) and Patton et al.
(2008) find that land tax in US and less favoured area payment in Northern Ireland,
respectively, are fully captured in land rents. The comparably low estimates of the
SAPS capitalisation in the NMS could be due to other factors, which constrain the
adjustment of land rents (see section 3.3). For example, the presence of long term
rental contracts and informal institutions in the land rental markets in the NMS. In
the same time, the investigated years 2004 and 2005 were the first two years of the
SAPS implementation in the NMS and land market agents were not familiar with
this type of subsidies. Further, there were delays in the distribution of the SAPS
payments to farmers, which might have increased their uncertainty and/or delayed
subsidy capitalisation into land values. These issues shall be addressed in future
research, when more recent data becomes available.

5 Conclusions

In this paper we analyse the incidence of area payments in the new EU Member States.
The SAPS are calculated on the per hectare basis of the agricultural land they use
and they will gradually increase during a transition period of ten years. According to
the theoretical predictions, in well functioning land markets, area payments would get
incorporated into land values and thereby benefit mainly non-farming land owners and
lead to increasing input costs for farmers. However factors such as farm heterogeneity,
unequal access to the SAPS payments, formal and informal land market institutions,
accompanying policy measures and positive land supply elasticity may affect the
SAPS capitalisation and lead to a reduced capitalisation into land values.

This paper estimates empirically the size of the SAPS capitalisation into land
values in the NMS. Using the FADN farm-level panel data with 20,930 observations
from 2004 and 2005 allows us to account for unobserved farm heterogeneity and future
policy change. As expected, the estimation results indicate a positive and statistically
significant impact of the SAPS area payments on land rents in the NMS. However,
the effect is smaller than theoretically predicted under perfect competition. We find
that one Euro of the SAPS payments increase land rents by 19 cents. This implies
that there are important constraints which prevents a full adjustment of land rents
in the NMS. This could be particularly due to information asymmetries, long-term
rental contracts, informal rural institutions, and the short time period since the SAPS

23



implementation.

Table 4: Farm size, land renting and non-farming landowner gains from the SAPS

Farm size, ha  Rental share, % Landowner gains, %
IF CF Total IF CF Total IF CF

Czech Republic 79 1349 91 76 96 17 14 18
Estonia 88 859 62 55 80 12 10 15
Hungary 34 1089 67 48 99 13 9 19
Lithuania 36 1151 62 55 91 12 10 17
Latvia 52 799 42 38 68 8 7 13
Poland 16 700 28 25 71 5 5 13
Slovakia 164 1459 96 90 97 18 17 18
NMS 21 1126 52 36 92 10 7 17

Notes: Landowner gains, % - non-farming land owner gains in percent of the SAPS payments. Source: own calculations

based on Table 3 and the FADN data.

Based on the estimated SAPS incidence and on the FADN data on land renting,
we calculate aggregate non-farming land owner gains from the SAPS. The results are
reported in Table 4. On average, 10% of the total SAPS payments are channelled
to non-farming land owners through higher rental prices in the NMS. The highest
leakages of the SAPS payments are in the Czech Republic and Slovakia, where non-
farming land owners gain approximatively 18% of the total SAPS value. They are
followed by Estonia, Hungary and Lithuania, were around 12% of the SAPS flow to
non-farming land owners. In Poland and Latvia the leakages are the smallest, 5% and
8% of the SAPS payments, respectively. The results reveal that, except for Slovakia,
the SAPS leakages are stronger for CF than for IF, because on average the share of
rented land is larger for CF than IF. On average, CF transfer to non-farming land
owners 17% of the total SAPS payments they receive, whereas IF transfer on average
only 7% of the total SAPS payments. This implies that IF benefit more from the
SAPS than CF. However, the size of CF and IF gains from the SAPS depend on the
impact of the SAPS on output and input prices. We did not investigate these effects
in this paper, they are a promising avenue for future research.
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Al. Appendix

Farm heterogeneity and asymmetric access to subsidies

An important assumption behind the results in Proposition 1 is that both corporate
farms and individual farms receive the same amount of subsidies per hectare. In real-
ity, however, access to the CAP subsidies may be hindered for small individual farmers
because of costly administrative and sustainable-farming related requirements. A typ-
ical requirement is so-called “cross-compliance”, which means that to get subsidies,
among others, farms need to fulfill some agri-environmental conditions (e.g. to keep
land in good agricultural conditions). Another criterion may be minimum size. In
Estonia, Hungary and Lithuania the average IF farm size is between 1 and 4 hectares
(Ciaian and Swinnen 2006). The presence of additional (fixed and per-unit) costs
implies that some individual farms may not get access to the SAPS payments.

Proposition 2 : With heterogenous farms and asymmetric farm access to subsi-
dies, the SAPS are partially capitalised into land rents.

Proof: see Appendix A3.

To analyse this, assume an extreme case where IF do not get the subsidy s. Figure
4 illustrates this situation under perfect competition. The result of unequal access to
subsidies is that the IF demand curve D! is not affected by subsidies, while the CF
demand is still represented by D¢. The new equilibrium is now at (A*,r*). Notice
that land allocation changes now: A is to the right of A* = A%. Corporate farms
use more land, whereas individual farms use less. The increase in rent is smaller than
the size of the subsidy: r} —r* < s.

A2. Proof of Proposition 1

To show: % =1.

A2.1. Perfect competition

Profits of IF, and CF, respectively, are [[' = pfi(AT) — (r —s) AT and []¢ =
pfO(AC) = (r —5) A°.
In equilibrium the following conditions must be satisfied (with 81;2?” = f} and
af°(AY) _ rCy.
0AC - f A )
First order condition of a representative IF:

pfh=r—s (11)
CF’ first order condition:

pfi=r—s (12)

Land equilibrium condition:
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AT = AT 4 A° (13)
Total differentiating equations (11- 13) yields:

pfidA =dr —ds (14)
pfS{4dAC = dr — ds (15)
dA" +dA° =0 (16)

Using (A1.4-A1.6), it follows that:
dr _ pfia+pfia _
ds  pfia+pfia
A2.2. Imperfect competition

With imperfect competition and transaction costs, condition (13) must be satisfied,
as well as:
First order condition of a representative IF

pfa=r—s (18)
CF’ first order condition

or

pfff:r—s+ACaAC (19)
From (13) and (18) 52~ can be obtained:
or I
9AC — —Pfaa (20)
Totally differentiating equations (13), (18) and (19) and using equation (20) (with
% = flaa) vields (16), as well as:
pfiadA" = dr — ds (21)
(Pfia + pfha) dAC + ApfiyadA’ = dr — ds (22)

Using (16), (21) and (22), it follows that:

dr _ —pf Sa = 2pfha + A%pfhaa
ds  —pfSs—2pfha + ADfhaa

=1 (23)
Q.ED.
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A3. Proof of proposition 2

To show: 0 < % < 1,if s/ = as and 0 < a < 1, where s! is the subsidy received by
IF with s’ < s.

A3.1. Perfect competition

With perfect competition and no transaction costs, (12) and (13) must be satisfied,
as well as:

pfh=r—as (24
Totally differentiating (12), (13) and (24) yields (15) and (16) as well as:

pfi,dAT = dr — ads (25)
Combining (15), (16) and (25) it follows that:

ds  pfis+D0fia

and0<%<1.

A3.2. Imperfect competition

Now conditions (13), (19) and (24) must be satisfied. Totally differentiating equations
(A1.3), (A1.9) and (A2.1) and solving for dr/ds yields:

dr =+ a)pfis+o(=pfia+ APfiaa)
ds —pfia = 20fha + APfiaa
The necessary condition for a maximum for the CF profit function is that its
second derivative must be negative (9?I1/0A°" < 0):

(27)

—pfSa = 2pfan + Apfhaa >0 (28)

This implies that the denominator and the numerator in equation (A2.4) are
positive. Hence, unequal subsidies lead to partial capitalisation of s into the land
rent (0 < dr/ds <1).

Q.ED.
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Table 5: Development of the SAPS payments in the NMS (2005-2013) (Eur/ha)

2005 2010 2013
Czech Republic 66 185 259

Estonia 28 85 121
Latvia 23 68 95
Lithuania, 36 103 146
Hungary 71 186 262
Poland 51 154 215
Slovakia 54 150 210
NMS 53 152 213

Source: Calculated base on data from European Commission (2007) and Agra Europe (2007)
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Table 6: First-difference estimates with farm fixed effects and time-varying country
effects. Dependent variable: Change in farmland rental rate

SFP control

(1)

(2)

SAPS payments 0.1999*** 0.1769***
(0.0263) (0.0357)

Market return 0.1184*** 0.1135***
(0.0104) (0.0314)

Other subsidies 0.0805*** 0.0818***
(0.0058) (0.0139)

Future policy changes - 0.0526**
- (0.0105)

Farm size -0.0073** -0.0030™**
(0.0054) (0.0018)

Family /hired labour 0.0171 0.0521*
(0.1658) (0.1185)

Fixed assets/total liabilities  -0.0868"* -0.0265*
(0.0530) (0.0604)

Czech Republic -0.0058*** -0.0058***
(0.0005) (0.0004)

Estonia -0.0021*** -0.0021***
(0.0007) (0.0007)

Hungary -0.0035*** -0.0034***
(0.0011) (0.0008)

Latvia -0.0009*** -0.0010™**
(0.0004) (0.0004)

Poland -0.0002*** -0.0002**
(0.0001) (0.0002)

Slovakia -0.0061*** -0.0065***
(0.0026) (0.0025)

N 10465 10465
R? 0.61 0.67

Notes: OLS estimates, robust standard errors corrected for heteroscedasticity in parenthesis. All estimations con-
tain also region, sector dummies and farm type dummies. *significant at 10% level, **significant at 5% level, and

***significant at 1% level.
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Figure 1: The development of the SAPS in the NMS (2005-2013). Notes: The NMS
includes Czech Republic, Estonia, Latvia, Lithuania, Hungary, Poland and Slovakia.
Source: Own calculations based on the European Commission (2007) and Agra Eu-
rope (2007) data.
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Figure 3: The effect of subsidies under imperfect competition on land market
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