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Using the stochastic kernel, we analyse the Hungarian convergence path before and after accession to the European Union
(EU), within its NUTS 3 regions (counties), and between those of the eastern EU Member States. Then, we develop a conver-
gence analysis of GDP per capita PPS (Purchasing Power Parity) conditioned to Common Agricultural Policy (CAP) funds, in
order to understand the role of the introduction of the CAP in the convergence of Hungarian rural areas. We find increasing
divergence both within Hungarian NUTS 3 regions and between the eastern EU MS NUTS 3 regions, especially after Hungary
joined the EU; a limited contribution of the CAP to the catching up of rural areas; and persisting difficulties of working with
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Introduction

In the last decade, the eastern enlargement of the Euro-
pean Union (EU) focused attention on the EU policy objec-
tives and instruments for cohesion. In fact, the eastern EU
Member States (MS) showed a much lower level of GDP per
capita (p.c.) than the EU-15 average, and their agricultural
sector was still playing an important role in their economic
structure. The EU pre-accession instruments (SAPARD,
PHARE, ISPA), followed after the EU accession by the
Cohesion and Structural funds, and by the Common Agricul-
tural Policy (CAP), were meant to enhance the catching up
of these countries with the established EU Member States'.

Since 2004, and more than a decade after the important
reforms which interested the Cohesion policy and CAP, the
initial convergence between the eastern EU MS and the best
performing EU MS turned into divergence (Matkowski and
Prochniak, 2004; Brasili and Costantini, 2005; Ezcurra et al.,
2007). Regional and sub-regional inequality spread (Monas-
terolo, 2011), affecting the living conditions of the agricul-
tural population, especially those living in remote rural areas
(Bertolini and Montanari, 2008; Csaki, 2008) and the new
urban poor. The assessment of the convergence path of the
eastern EU MS, with particular attention to the role played
by the agricultural sector in that, could help policy makers
understand the development bottlenecks and introduce bet-
ter targeted policies that account for the regional and sub-
regional disparities. The further application of this method-
ology to the current EU candidate countries would highlight
income evolution at the disaggregated geographical level
and the effect of the policy measures on that, helping to
overcome the problems experienced in the last enlargement.
This point is very topical: in fact, the EU is still affected by
the consequences of the recent global financial and economic
crisis, which also influence (negatively) the speed of the EU
enlargement path towards the Western Balkans. In this regard
Croatia, which became the 28th EU MS in 2013, already

' The cohesion objective is clearly stated in the Treaty of Rome (Art. 158, 1958)
which states the creation of the EU. Since 1962, the CAP introduction (art. 39-43) was
aimed at reducing income disparities between the agricultural and the other economic
sectors, by promoting investments in agricultural and rural areas, and introducing sup-
port policies.
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shows evidence of regional divergence (that increased dur-
ing the pre-EU accession period) and experiences the same
pre-accession funds absorption problems already evidenced
by other eastern EU MS.

Thus, this paper provides (a) an analysis of the con-
vergence path of GDP p.c. PPS (Purchasing Power Parity)
between the Hungarian NUTS 3 regions from 1997 to 2009,
which is compared to (b) the convergence path of GDP p.c.
PPS among the eastern EU MS (EU-10) (NUTS 3) from 1999
to 2009, and (c) an assessment of the role of CAP support
(decoupled and Single Area Payment Scheme (SAPS) pay-
ments) on convergence in GDP p.c. PPS between Hungarian
NUTS 3 regions, applying Quah’s conditional convergence
model (Quah, 1997a)’.

Advances beyond the state of the art

The quest for growth has been pursued by develop-
ment economists since the search for the determinants of
the wealth of nations was initiated by Adam Smith in 1776.
Then, it passed through Lewis’s ‘surplus labour’ model, Ros-
tow’s stylised facts (Rostow, 1960) and Kutznet’s critiques
(Kutznet, 1955), the neoclassic visions by Gerschenkron
(1962) and Gomulka (1971), until the opposition coming
from the endogenous and new economic geography growth
theories (Krugman, 1991).

Cohesion was also a central issue in the foundation and
enlargement of the EU?. In 1989, the introduction of a set of
policies and instruments under the Structural and Cohesion
Policy framework was aimed at decreasing development
inequalities between the former Objective 1 (now Conver-
gence) regions, and the bulk of faster growing ones (the so
called blue banana) through economic convergence. Since

2 Decoupled payments per farm weighted for the SAPS payments per county was
chosen as conditioning variable, in order to include just payments directly affecting
farm income (as a difference from the other investments or programme related pay-
ments, which impact on farm income just in the medium to long term).

3 The objective of the European cohesion policy is defined in Articles 2 and 4,
and Title XVII of the Treaty establishing the European Community. Cohesion policy
should contribute to promote economic and social progress as well as a high level
of employment, and to achieve balanced and sustainable development, and Article
158: in particular, the Community aims to reduce the disparities between the levels
of development of the different regions and the backwardness of the least favoured
regions or islands, including rural areas.
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the second half of the 1980s, early results for the EU-15
showed (a) slow convergence and (b) the persistence of a
core-periphery pattern at the regional level (Petrakos et al.,
2005). In fact, at the disaggregated level inequality spread
(+10 per cent), despite the EU budget and measures for cohe-
sion (Rodriguez-Pose, 2002). The enlargement path seems
to have contributed to reducing disparities across countries
but not across regions within countries (Overman and Puga,
2002). This is the case in Convergence regions, where most
of the funds were allocated (Quah, 1996), highlighting the
case of an equity/efficiency trade off, and a debate on the
role of Cohesion Funds in the beneficiary countries (Sapir et
al.,2003). This is also the case in the eastern EU MS: in fact,
almost a decade after the EU accession, inequality between
the EU-27 is gradually diminishing while regional inequality
increases. The capital towns are able to attract Foreign Direct
Investment and develop, while agricultural and rural areas,
especially at the eastern and southern borders, lag behind
(Monasterolo, 2008).

Monitoring and evaluating the efficiency of policies for
cohesion and convergence became a priority during the EU
eastern enlargement of 2004. In fact, the EU population
increased up to about 500 million, and a redistribution of
the EU budget from the former beneficiaries to the newcom-
ers, especially under the CAP because the eastern EU MS
were characterised by very different structural features and
problems unsolved in transition. In fact, at the time of acces-
sion the countries presented a lower economic performance:
Hungary could reach 60 per cent of the average EU-25 GDP
p.c., the level of the poorest regions in the EU-15 such as
Iperios (Greece), while Latvia stopped at 30 per cent. The
figures were even lower for Bulgaria and Romania, which
joined the EU in 2007 (25 per cent of the EU GDP p.c.).

The case of Hungary caught our attention because it was
considered the ‘best performing’ transition country (WB,
1997) and it was also among the first block of Central and
Eastern European Countries negotiating the EU accession,
but since 2008 the country has been undergoing severe eco-
nomic (and political) troubles which hinder its EU member-
ship. Moreover, Hungary is a good example of how the lack
of institutional and implementing abilities, together with
weak EC control of community funds, could vanish the value
added of the EU policy, especially in the most peripheral and
rural areas, finally increasing the internal development gap.

Previous analyses investigated income-level conver-
gence in the enlarged EU following different methodologies:
Matkowski and Préchniak (2004) and Paas et al. (2007)
use parametric methodologies; Ertur and Koch (2006) use
exploratory spatial analysis; Ezcurra et al. (2007) adopt a
non-parametric approach, highlighting the role played by
neighbouring regions for explaining the dispersion in the
distribution of GDP per worker; Chapman and Meliciani
(2012) use non-parametric and spatial regimes analyses.
They mainly find evidence of catch-up during the integration
process, but also a new north-west/east polarisation pattern
which replaces the previous north-south one for the EU-15.
In particular, Matkowski and Prochniak (2004) show that
there is a clear f-convergence in income levels among eight
EU accession countries in the period 1993-2005, and income
differences between individual countries tend to diminish.

Aslund and Dabrowski (2007) find that economic growth in
the last decade has, on average, been higher in the eastern EU
MS than in the EU-15, and they use this as evidence of catch-
up and convergence between the two blocks of countries, but
they forget to highlight that most of the growth in the eastern
EU MS was concentrated in and around capital cities (Gor-
ton et al., 2009). Chapman and Meliciani (2012), following
the approach developed by Rodriguez-Pose (1998), analyse
the relevance of socio-economic and specialisation groups
in affecting the within countries convergence in the EU-27,
using the sigma convergence and a spatial approach. They
find that socio-economic clusters explain the divergence in
regional GDP p.c. within eastern EU MS, where regions spe-
cialised in knowledge intensive services, and urban regions,
are better off from the integration process while regions spe-
cialised in agriculture and in low tech industries have been
falling behind.

We argue that an analysis of the growth path at a disag-
gregated territorial level (NUTS 3) is needed because this is
the level at which most of the inequality emerged in eastern
EU MS (Monasterolo, 2008). Looking at how sub-regions
perform together in the eastern EU MS, would help bet-
ter understand the bottleneck of EU funds allocation and
absorption, thus improving the effectiveness of the EU funds
and policy targeting. In this regard, it is important to study
the path followed by agricultural and rural areas in eastern
EU MS at the sub-regional level during the EU integration
process because (a) is still widely unknown, and (b) it can
help to understand the role of CAP support to convergence
and the productivity convergence in agriculture* (Stilianos
and Stilianos, 2010), issues which attract considerable atten-
tion in the EU policy agenda.

Methodology

Non-parametric approach and its application

The convergence hypothesis under the parametric
approach (B- and c-convergence) is based on the idea that
given the same exogenous technology, countries with low
per capita income and low capital per worker would provide
higher returns to capital (Baumol, 1986). This, in turn, would
attract more foreign capital assuring a higher accumulation
rate and faster growth, the condition being that the econo-
mies are open to international markets. In fact, according to
Solow’s (1956) results, (a) an economy starting from a low
GDP p.c. level (and low capital per worker) tends towards
a steady state and grows faster than the economy starting
from a higher income and capital level; and (b) economies
approaching different steady states need not converge.

We recognise that the use of the synthetic parameters f3
and ¢ to assess convergence presents several limitations®;

4 Agricultural labour productivity in NUTS 2 regions in the enlarged EU has been
studied testing for B and club convergence (Stilianos and Stilianos, 2010), which do not
allow us to understand the internal distribution dynamic between the initial and final
year of analysis.

> B-convergence and o-convergence differ from a conceptual point of view: in fact,
the presence of the latter implies the presence of the former, but the opposite is not true:
income differences between countries can rise and at the same time less developed
countries may develop faster (Barro and Sala-i-Martin, 1992).
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e They rely on neoclassic assumptions of stable eco-
nomic growth (Quah, 1993);

» They are not able to catch the dynamics of the internal
distribution (Quah, 1996) or to underline the exist-
ence of a subgroup of regions presenting different
dynamics of growth from that of the average of the
sample (Bernard and Durlauf, 1995; Quah, 1997b);

e They return different and often opposite results
according to the data and the number of regions ana-
lysed;

* The estimation of B is characterised by a systematic
tendency towards 2 per cent (Canova and Marcet,
1995), while o-convergence is highly influenced by
the presence of outliers, which leads to an underesti-
mation of convergence;

» It was demonstrated that an initial evidence of catch-
ing up can subsist together with an increase in sub-
regional divergence, as a trade-off between national
and sub-regional convergence evidenced by the
inverted U curve (Williamson, 1994), due to the con-
centration of economic activities in specific areas, or
growth poles (agglomeration economies, Viesti and
Prota, 2004).

Thus, in order to overcome such methodological and con-
ceptual limits, we chose to apply a non-parametric approach.
Since the beginning of the 1990s, the endogenous growth
school has developed new, non-parametric approaches to the
analysis of economic convergence®. Among them, Quah’s
(1993) econometric model based on the stochastic kernel
presents several advantages because it provides a dynamic
analysis of GDP p.c. density function, looking at the evolu-
tion of the cross-country distribution of GDP p.c. PPS. The
stochastic kernel can be considered as a kind of transition
probability matrix (or Markovian matrix) where classes are
defined in a continuum because it estimates the whole mar-
ginal density function for the variable through the years. It
also allows assessing the long term perspectives of the dis-
tribution of the chosen variable: in fact, the final output is an
ergodic income distribution estimated on the observed varia-
tions in the analysed period.

As a difference from the parametric methods, this
dynamic analysis is able to evidence the presence of two
main characteristics: (a) persistence, when the classification
of regions according to their GDP p.c. does not change (rich
economies remain rich and the poor ones remain poor); and
(b) polarisation, better known as the phenomenon of twin
peaks or convergence clubs, where countries move toward
different groups, diverging (the opposite of what is required
for convergence)’.

Let us define £ as the distribution of incomes (GDP p.c.)
at time fand £, as the distribution of incomes at the follow-
ing time. There is an operator M (the stochastic kernel), that
maps the evolution of the distribution from time 7 to time
t+ 1. The operator M can be defined by:

¢ The introduction of non-parametric models able to observe the path followed by
the statistical units in the time period considered was possible also thanks to the in-
crease in statistical information.

7 Twin peaks phenomenon, within persistence, are the most frequent features ob-
served in Quah’s analysis on economic convergence (1993).
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Ft+1 :M+Ft (1)

Repeated for the distribution of all the analysed years, it
is possible to obtain an operator M which describes the tran-
sition of the distribution from time ¢ to time #+s. Assuming M
to be invariant in time, we obtain an estimator for the future
distribution of density, that is:

FI +2s = MF[ +s = M(MFt) :Mth (2)
FI +rs :MrF/ (3)

If — o0, then we obtain an estimate of the limit distribu-
tion of incomes at the end period which allows us to explore
the changes that have occurred in the observed period, the
distributive characteristics of GDP p.c. (namely, if the evolu-
tion in the future shows a similar trend to the previous years),
and to assess if convergence takes place.

Through a graphical representation it is possible to fol-
low the movement of the distribution through the years:

e On axis ¢/ the possible values of the GDP p.c. PPS for

each statistical unit at the initial period are reported,

e Axis 12 shows the possible values in the long term (a

not specified period in the future);

» The axis ‘kernel’ reports the estimates of the kernel

function.

The graph should be read starting from the main diago-
nal of level (¢/, t2), whereas the points are determined from
the same values at time ¢/ and time #2. Two extreme cases
can occur: (a) the straight line at 45 degrees, which defines a
situation of persistence. In this case, if the kernel surface is
entirely distributed along this diagonal, the observed coun-
tries do not change their position in time; and (b) the align-
ment of the kernel surface along the secondary diagonal,
which indicates that the evolution of the distribution of GDP
p.c. determines a reversal of the initial situation (in the long
term, poor regions get rich and vice versa).

Perfect convergence occurs when the kernel surface is
parallel to axis ¢/ around a single modal value. All the units
are distributed around the same income level at time 72,
which means that in the long run poor regions would grow
more than the richest ones until all the regions show similar
income levels. The process of convergence is represented by
an anti-clockwise rotation around the main diagonal line in
two directions: in the case of income values below the aver-
age, rotation of the peaks disposed under the main diagonal,
modal rotation above the main diagonal line in the case of
wealthier regions.

The conditioned convergence

The concept of conditional convergence (Barro and Sala-
i-Martin, 1991, 1992) considers the structural differences of
the economies, looking for the variables which are able to
influence the convergence path®, in order to derive useful

8 Assessing the presence of conditional convergence would mean that, if all the
economies start from the same initial conditions, they would follow the same growth
path, while if starting from different levels they would reach specific steady states to
each economy.
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insights for political economy. Thus, we move away from
the hypothesis of a single steady state according to which
every region converges, leaving the perspective for catching
up of poorer regions.

It is possible to better specify the absolute B-convergence
model conditioning the path followed by GDP p.c. to one or
more influencing variables:

Vit
oz 32)
< 8 Yio

; = a— Sllogyio+ ¥Zi:+ Ui,

where Z, represents the variables able to influence GDP p.c.
growth.

This approach observes only the relationship between
the statistical units analysed in their average values. In order
to overcome this limit, Quah (1997b) provides a methodo-
logical framework for the analysis of the distribution of con-
ditioned GDP p.c., assessing how the conditional variable
influences the distribution function (GDP p.c. PPS)°.

Moving from the B-convergence approach, it is possible
to analyse if the conditioning variable Z explains the variable
of interest Y'°, highlighting possible differences in the two
expected values E(Y|X,Z) and E(Y|X), for the respective
distributions Y| X, Z and Y| X.

When the two distributions are linear:

E(Y|X,Z)=pX+yZ “)

it is possible to test if the regression coefficient y=0.

Quah (1997a) explores the possibility for equality of the
conditioning distribution of Y|X,Z and Y|X", and the trans-
formation of Y in Y|Z, which can be represented mathemati-
cally by the stochastic kernel, the operator which models
the changing distributions, and thus the effects of condition-
ing. In case of equality of the two distributions, Z does not
explain Y%,

Therefore, the stochastic kernel can perform the follow-
ing operation:

F. =M*F, (5)

where F_ is the distribution of variable ¥ conditioned to
variable Z at time ¢ and F is the unconditioned distribution
of Y at time ¢. The operator M provides information on the
origin of the evolution of the distributions through the years.
It observes how the distribution changes when passing from
an unconditioned variable to a conditioned one; then, the
stochastic kernel is applied to the residuals of the time series
of the conditioned distribution, providing results for the con-
vergence analysis.

The use of the stochastic kernel still leaves to the
researcher the choice for the conditioning variable to include,
according to the structural and development peculiarity of
the areas analysed.

® In fact, explaining the dynamics of the conditioned distribution corresponds con-
ceptually to analyse the effects of the conditioning on the distribution of the study
variable (Quah, 1997b).

10 It works also when X is included in the model.

""" In case X is a null variable, we would study the relationship between the condi-
tional distribution Y| Z and the unconditioned distribution of Y.

12 The variations in Z do not influence the distribution of Y.

Data and sample

The composition of the sample and the time period
chosen depend on data availability at NUTS 3 level. A non-
parametric convergence analysis was made on the twenty
Hungarian NUTS 3 regions (counties), GDP p.c. PPS from
1997 (the year when the EC agreed on the enlargement nego-
tiation procedures at the Luxembourg European Council and
initiated the participation in Community programmes as a
pre-accession strategy for the candidate countries) to 2009
(chosen as the final year due to data availability). This vari-
able allows us to better compare the wealth levels of differ-
ent statistical units, accounting also for the different level of
prices (Leonardi, 1998).

For the non-parametric analysis on the eastern EU MS
NUTS 3 regions, we use Eurostat data for GDP p.c. PPS
available from 1999.

It was not straightforward to gather statistical informa-
tion on the CAP payments to Hungarian beneficiaries at the
sub-regional level. We also wanted to include the CAP pay-
ments which directly contribute to farm income, because
support to investments and support provided under specific
programmes (for example, Rural Development, Leader
approach) would show effects on farm income only in the
medium term. Thus, we weighted data on the decoupled pay-
ment support at the regional level in Hungary (data provided
by the FADN/RICA database) from 2004 to 2009 for the
number of successful applications for SAPS support, pro-
vided at the NUTS 3 regional level by the Hungarian Pay-
ment Agency (Mezégazdasagi és Videkfejlesztesi Hivatal,
MVH). Then, the obtained value is used as conditioning vari-
able in the conditional convergence analysis of GDP growth.

Results

Non-parametric convergence analysis
of the Hungarian NUTS 3 regions

Analysing the marginal density functions of GDP p.c.
PPS distribution between 1997 and 2009, we see that Hun-
garian NUTS 3 regions'® tend to (a) increase their economic
performance, probably as a result of the end of the transition
period and the EU pre-accession funds, but (b) their perfor-
mance is very different. In 1997 NUTS 3 regions gather into
three groups which are characterised by high internal vari-
ability, while in the following years a stronger convergence
take place which leads to NUTS 3 regions gathering into two
groups, one characterised by high internal volatility in terms
of GDP p.c. PPS, and a richer one which keeps increasing its
economic performance and shows higher internal cohesion
(Figure 1).

This interpretation is confirmed by the stochastic kernel
(Figure 2)", which shows the evolution of GDP p.c. PPS: a
small group of NUTS 3 regions headed by Budapest grew fast

13 The limited number of statistical units should be considered, when analysing the
intensity of the peaks.

4" The analyses are provided using the algorithm in Gauss. The graphic outputs are
obtained with the S-Plus software.
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Figure 1: Marginal distribution of GDP p.c. PPP in the NUTS 3
regions of Hungary in (a) 1997 and (b) 2009.

* The smoothing parameter (or bandwidth) h has been computed as an average between
the h proposed by Silverman (1986): #=0,9 A(n)"'?; where 4 is the minimum value
obtained between the standard deviation and the first quartile divided for 1.34, and the
hlh= (%)ma] computed for a Gaussian estimate function.

Source: own elaborations on Eurostat data

Figure 2: Stochastic kernel of GDP p.c. PPS in the NUTS 3 regions
of Hungary.

Source: own elaborations on Eurostat data

while the other group, composed by the most of the mainly
rural and less developed NUTS 3 regions tended to converge
among themselves at lower income levels, confirming previ-
ous descriptive analysis (Csaki and Jambor, 2010).

As shown by the contour plot (Figure 3), these two
groups of NUTS 3 regions evidence a tendency towards
convergence within themselves in the long term (in fact,
they dispose parallel to ¢/) at different GDP p.c. PPS levels
(polarisation).

In order to see if the sub-regional convergence path fol-
lowed by Hungarian NUTS 3 regions shares similarities with
the rest of the eastern EU MS, we ran the same analysis on
the other eastern EU MS, from 1999 to 2009. This is the first
convergence analysis at such disaggregated level (NUTS 3)
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30 40

Figure 3: Contours of GDP p.c. PPS in the NUTS 3 regions of
Hungary.

Source: own elaborations on Eurostat data

for all the eastern EU MS.

A very different situation appears: in 1999, the most of
eastern EU regions show a similar economic performance
characterised by a general increase in GDP p.c. PPS, and
dispose mostly around the average level of GDP p.c. PPS (in
fact, the marginal density function is clearly multi-modal).
Instead, richer NUTS 3 regions (set on the right end of the
distribution) gather in two very small sub-groups and show
GDP p.c. PPS levels two times higher than the first group
(Figure 4). This clear polarisation between regions show-
ing average GDP p.c. PPS level and two much richer (and
smaller) groups of regions persists through time (Figures 5
and 6). The poorer group experience different speed growth
rates towards the average GDP p.c. PPS value, while the bet-
ter off ones mainly remain at their average level.
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Figure 4: Marginal distribution of GDP p.c. PPP in the NUTS 3
regions of the eastern EU MS in (a) 1999 and (b) 2009.

Source: own elaborations on Eurostat data
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Figure 5: Stochastic kernel of GDP p.c. PPS in the NUTS 3 regions
of the eastern EU MS.
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Figure 6: Contours of GDP p.c. PPS in the NUTS 3 regions of the
eastern EU MS.

Source: own elaborations on Eurostat data

Has the CAP introduction influenced the
economic performance of poorer, mostly
agricultural based and rural areas in Hungary?

This question is important because the introduction of
the CAP in the eastern EU MS was a debated issue. At the
time of the EU enlargement, the eastern EU MS were more
agricultural (in terms of agricultural land and percentage of
the sector in the GDP), and their agricultural and rural areas
were interested by important development delays. Thus, the
CAP support was expected to play a relevant role for con-
vergence.

In order to test it, we ran a non-parametric analysis of
GDP p.c. PPS of Hungarian NUTS 3 regions conditioned to
the CAP support (direct payments, CNDP) from 2004 (the
year of the introduction of the CAP in the eastern EU MS) to
2008 (the last year for which data are available). We found
that that the introduction of CAP payments did not affect
considerably the convergence path at the NUTS 3 level: in
fact, the conditioned marginal distributions (Figure 7) and
the stochastic kernel (Figure 8) are very similar in the shape
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Figure 7: Marginal distribution of conditioned GDP p.c. PPS in the
NUTS 3 regions of Hungary in (a) 2004 and (b) 2008.

Source: own elaborations on Eurostat data

of the distributions and in the values to the unconditioned
ones. The contour plots (Figure 9) still show polarisation in
two groups of NUTS 3 regions on different GDP p.c. lev-
els, with the poorer group (on the left) converging internally
around the average value, while the richer one converges
around values three times higher than the average.

In order to shed light on such a limited role played by
the CAP introduction on agricultural rural areas, we looked
at the allocation of CAP funds, namely the socio-economic,
geographic and demographic characteristics of applicants
and beneficiaries. We found that between 2004 and 2008
decoupled payment levels increased in every NUTS 3
region: they more than doubled in absolute levels, ranging
between +74.2 per cent in Dél-Alfold and +155 per cent in
Ko6zép-Dunantul (Table 1), and their share in total subsidies
(Table 2) increased everywhere, between 17 per cent (K&zép-
Dunantal) and 45 per cent (Nyugat-Dunanttl). By the way,
the low nominal level of decoupled payments in compari-
son with the EU-15 average and the lower share directed to
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Figure 8: Stochastic kernel of conditioned GDP p.c. PPS in NUTS
3 regions of Hungary.

Source: own elaborations on Eurostat data
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Figure 9: Contours of conditioned GDP p.c. PPS in Hungarian
NUTS 3 regions.
Source: own elaborations on Eurostat, FADN and MVH data.

poorer performing NUTS 3 regions (Eszak-Magyarorszag,
Dél-Alfold) could have contributed to the limited role played
by CAP on convergence.

The lack of targeting emerges from the correlation
analysis of the distribution of the SAPS funds to successful
applications. The applications for public (SAPS and top-up)
payments within the Agricultural and Rural Development
Operational Programme (AVOP) in 2005' show that land
size and the area of provenance affect both the quality and

Table 1: Evolution of decoupled payments per farm in Hungary by
NUTS 3 region (EUR), 2004-2008.

Region 2004 2005 2006 2007 2008 Var‘g)8/04
I\K/l(;zgeyI:rorszég 3781 4203 5438 5149 7321 936
Kozép-Dunantal 5227 6,711 7,701 11276 13342 1553
Nyugat-Dundntal 4,881 5435 6,904 7983 9,600  96.7
Dél-Dunéntal 5,184 5766 6,702 7,14 10,625  105.0
f/ls;gly‘;mrszég 3,179 4,197 5910 6,726 7,004 1203
EBszak-Alfsld 2,788 3,397 4362 4582 5553 992
Dél-Alfsld 2,525 2439 3,145 3,624 4398 742

Source: own elaborations on FADN data

Table 2: Rate of decoupled payments on total support to farms in
Hungary by NUTS 3 region (EUR), 2004-2008.

Region 2004 2005 2006 2007 2008 Var‘g)8/04
Kozép-Magyarorszag  36.5 39.0 457 447 477 30.7
Ko6zép-Dunantal 32.8 358 413 357 384 17.1
Nyugat-Dunanttl 325 32,6 423 437 472 45.2
Dél-Dunantal 304 28.1 362 393 413 359
Eszak-Magyarorszag ~ 43.1 37.1 464 457 530 23.0
Eszak-Alfold 359 375 440 405 497 38.4
Dél-Alfold 36.7 375 437 43.6 494 34.6

Source: own elaborations on FADN data

15 The only public data available refers to 2005. Source: Hungarian Agricultural and
Rural Development Agency.
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quantity of demands. In fact, farmers with 0.3'®-1 hectare
presented the lowest number of applications and the majority
were refused by managing authorities. The number of appli-
cations increases with the increase in average land size, and
peaked for the land size class 1-5 ha. Farm size also influ-
ences the result of applications: the bigger the farm, the more
successful the applications.

Following previous findings (Elek et al., 2008; Katona
Kovacs, 2008) we performed a correlation analysis between
the number of applications received, the payments (top-up +
SAPS), farmers’ age, and average farm size and farm loca-
tion in less favoured areas (LFA) at the county level. We
found no significant correlation between applications (or
payments) and farm size and farm location in LFA, while we
recorded significant — but negative — correlations between
applications received, payments and farmers’ age (over 55
years old). Therefore, the younger is the farmer, the higher
the successful applications and payments for the county.

Discussion

The non-parametric convergence analysis conducted on
the 20 Hungarian NUTS 3 regions between 1997 and 2009
(GDP p.c. PPS) shows polarisation between the region with
the capital town Budapest, which grew fast, and the rest
of the regions. In particular, rural NUTS 3 regions tend to
converge among themselves at low income levels. Between
1999 and 2009 even greater polarisation takes place among
the eastern EU MS NUTS 3 regions, where few areas (the
capital towns) show higher income levels, comparable with
the EU-27 average. These findings show that a main stated
objective of the enlargement, i.e. the integration through
convergence of GDP p.c. of eastern EU MS in the EU to be
supported by the EU Cohesion Policy, did not take place.

The comparison between the conditioned and uncondi-
tioned analysis shows that, despite weak improvements of
poorer NUTS 3 regions, the CAP payments were not able to
influence the convergence of lagging behind areas, which are
mostly mainly agricultural and rural (7.4 per cent of employ-
ment in the primary sector), playing a limited role for the
cohesion. This result confirms the issues which were raised,
at the time of EU accession, by academics and policy mak-
ers from the eastern EU MS about the lack of targeting and
efficiency of CAP funds for the newcomers. As Gorton et al.
(2009) and Csaki and Jambor (2010) showed, the eastern EU
MS had to adapt to a CAP structure and function designed to
fit the needs of the EU-15 while agricultural and rural areas
in the eastern EU MS had to face serious structural and pro-
ductivity challenges.

The short time series available and the low number of
statistical units analysed represent a serious limit for the
conditional convergence analysis. Also, the FADN data on
CAP support that we used for the analysis are not fully repre-
sentative of the farm reality in the EU-27. In fact, the FADN
sample is only composed of farms which exceed the mini-
mum economic size of 1 ESU (EUR 1,200 SGM). Despite
countries having different minimal thresholds, this level was

1" The land size limit for being eligible to SAPS payments was set at 0.3 (instead than
1 ha), because of plots parcelisation.
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chosen to catch the most relevant part of the economic activ-
ity but it fails to assess the structural and economic situation
of smaller and poorer farms which do not benefit from public
support.

Finally, we must underline the preliminary explorative
role of these analyses, which have been influenced (in the
methodologies and time period chosen) by the persisting
limitations in official statistics, especially at disaggregated
levels. Further analysis, which will benefit from a longer
time series for GDP p.c. PPS and CAP support data at the
sub-regional level, will consist in an ex-post evaluation
of the EU structural and cohesion funds in Hungary at the
NUTS 3 level, in order to understand the role of national
governance and managing authorities in planning and imple-
menting policy measures co-financed by the EU instruments
for cohesion.

References

Aslund, A. and Dabrowski, M. (eds) (2007): Europe after En-
largement. Cambridge: CUP. http://dx.doi.org/10.1017/
CB09780511611056

Barro, R.J. and Sala-i-Martin, X. (1991): Convergence across
States and Regions. Brookings Papers Economic Activity 22
(1), 107-182. http://dx.doi.org/10.2307/2534639

Barro, R.J. and Sala-i-Martin, X. (1992): Convergence. Jour-
nal of Political Economy 100 (2), 223-251. http://dx.doi.
org/10.1086/261816

Baumol, W. (1986): Productivity Growth, Convergence and Wel-
fare: What the Long Run Data Show. American Economic Re-
view 76, 1072-1085.

Bernard, A.B. and Durlauf, S.N. (1995): Convergence of Interna-
tional Output Movements. Journal of Applied Econometrics 10,
97-108. http://dx.doi.org/10.1002/jae.3950100202

Bertolini, P. and Montanari, M. (2008): Sviluppo e poverta rura-
le nelle regioni dell’Unione Europea [Development and rural
poverty in the Regions of the European Union]. Working Pa-
per, Department of Economics 0588. Modena: Universita degli
Studi di Modena e Reggio Emilia.

Brasili, C. and Costantini, B. (2005): La dinamica del reddito nelle
regioni dell’Unione Europea e I’impatto dei Fondi Strutturali
[The dynamics of income in the regions of the European Un-
ion and the impact of the Structural Funds], in C. Brasili (ed.),
Cambiamenti strutturali e convergenza economica nelle regioni
dell’Unione Europea, Bologna, CLUEB, 73-98.

Canova, F. and Marcet, A. (1995): The Poor Stay Poor: Non-
Convergence across Countries and Regions. Discussion Paper
1265. London: Centre for Economic Policy Research.

Chapman, S. and Meliciani, V. (2012): Income Disparity in the
Enlarged EU. Socio-economic, Specialization and Geo-
graphical Clusters. Tijdschrift voor economische en sociale
geografie 103 (3), 293-311. http://dx.doi.org/10.1111/j.1467-
9663.2011.00683.x

Cséki, Cs. (2008). Conference review: A Joint IAE-EAE Seminar:
Agricultural Economics and Transition: What was expected, ob-
served and learned. Studies in Agricultural Economics 108, 5-18.

Csaki, Cs. and Jambor, A. (2010): Five Years of Accession: Impacts
on Agriculture in the NMS. EuroChoices 9 (2), 10-17.

Elek, S., Fertd, 1. and Forgacs, Cs. (2008): Who receive rural devel-
opment measures in Hungary? Paper presented at the 12th Con-
gress of the European Association of Agricultural Economists,
Gent, Belgium, 26-29 August 2008.

Ertur, C. and Koch, W. (2006): Regional Disparities in the Europe-
an Union and the Enlargement Process: an Exploratory Spatial
Data Analysis, 1995-2000. The Annals of Regional Science 40
(4), 723-765. http://dx.doi.org/10.1007/s00168-006-0062-x

Ezcurra, R., Pascual, P. and Rapun, M. (2007): The Dynamics of
Regional Disparities in Central and Eastern Europe during
Transition. European Planning Studies 15, 1397-1421. http://
dx.doi.org/10.1080/09654310701550850

Gerschenkron, A. (1962): Economic Backwardness in Historical
Perspective, Cambridge MA: Bellknap Press.

Gomulka, S. (1971): Inventive Activity, Diffusion and the Stages of
Economic Growth. Aarhus: Institute of Economics.

Gorton, M., Hubbard, C. and Hubbard, L. (2009): The Folly of
European Union Policy Transfer: Why the Common Agri-
cultural Policy (CAP) Does Not Fit Central and Eastern Eu-
rope. Regional Studies 43 (10), 1305-1317. http://dx.doi.
org/10.1080/00343400802508802

Katona Kovacs, J. (2008): The Effect of CAP Payments on Territo-
rial Cohesion in the North Great Plain Region of Hungary, in Cs.
Csaki and Cs. Forgacs (eds), Agricultural Economics and Transi-
tion: What was expected, what we observed, the lessons learned.
Proceedings of a joint IAAE-EAAE Seminar (Volume II), Cor-
vinus University, Budapest, Hungary, 6-8 September 2007.

Krugman, P. (1991): Geography and Trade. Cambridge MA: MIT
Press.

Kutznet, S. (1955): Economic Growth and Income Inequality.
American Economic Review 45, 1-28.

Leonardi, R. (1998): Convergence, Cohesion and Integration in the
European Union, London: MacMillan.

Matkowski, Z. and Prochniak, M. (2004): Real Economic conver-
gence in the EU Accession countries. International Journal of
Applied Econometrics and Quantitative Studies 1 (3), 5-38.

Monasterolo, I. (2008): The European Regional Policy in Hungary:
an Evaluation of the Objectives and Instruments for the Cohe-
sion, in: Agricultural Economics and Transition, in Cs. Csaki
and Cs. Forgacs (eds), Agricultural Economics and Transition:
What was expected, what we observed, the lessons learned.
Proceedings of a joint IAAE-EAAE Seminar (Volume II), Cor-
vinus University, Budapest, Hungary, 6-8 September 2007.

Monasterolo, I. (2011): Analysing the effect of the EU membership
on urban and rural areas: the case of Hungary. Paper presented
at the European Rural Development Network meeting Rural De-
velopment: Quo Vadis? Warszawa, Poland, 15-16 October 2010.

Overman, H.G. and Puga, D. (2002): Unemployment Clusters
Across Europe’s Regions and Countries. Economic Policy 34,
115-147.

Paas, T., Kuusk, A., Schlitte, F. and Vorket, A. (2007): Econometric
Analysis of Income Convergence in Selected EU Countries and
their NUTS 3 Level Regions. Working Paper Series 60. Tartu:
University of Tartu.

Petrakos, G., Psycharis, Y. and Kallioras, D. (2005). Regional in-
equality in the EU Accession Countries: Evolution and chal-
lenges, in J. Bradley, G. Petrakos and J. Traistaru (eds), Inte-
gration, Growth and Cohesion in an Enlarged European Union.
New York, Springer, 45-64. http://dx.doi.org/10.1007/0-387-
22854-3 3

Quah, D. (1993): Empirical Cross-section Dynamics in Economic
Growth, European Economic Review 37, 426-434. http://
dx.doi.org/10.1016/0014-2921(93)90031-5

Quah, D. (1996): Convergence as Distribution Dynamics (With or
Without Growth), Discussion Paper 317. London: LSE.

Quah, D. (1997a): Regional cohesion from local isolated actions: II.
Conditioning, Discussion Paper 379. London: LSE.

Quah, D. (1997b): Empirics for Growth and Distribution: Stratifica-
tion, Polarization, and Convergence Clubs. Discussion Paper
324. London: LSE.

141



Irene Monasterolo and Federica Benni

Rodriguez-Pose, A. (1998): The Dynamics of Regional Growth in
Europe. Social and Political Factors. Oxford: Clarendon Press.

Rodriguez-Pose, A. (2002): The European Union: Economy, Soci-
ety and Polity. Oxford: OUP.

Rostow, W. (1960): The Stages of Economic Growth: A non-Com-
munist Manifesto. Cambridge: CUP.

Sapir, A., Aghion P., Bertola, P., Hellwig, M. and others (2003):
An Agenda for a Growing Europe: Making the EU Economic
System Deliver. Report of an Independent High Level Group
established at the initiative of the President of the European
Commission. Brussel: European Commission.

Silverman, B.W. (1986): Density Estimation for Statistics and Data
Analysis, London: Chapman and Hall.

142

Solow, R. (1956): A Contribution to the Theory of Economic
Growth. The Quarterly Journal of Economics 70 (1), 65-94.
http://dx.doi.org/10.2307/1884513

Stilianos, A. and Stilianos, K. (2010): Convergence in Agriculture: Ev-
idence from the Regions of an Enlarged EU, MPRA Working Pa-
per 26011. Miinchen: Ludwig-Maximilians-Universitdt Miinchen.

Viesti, G. and Prota, F. (2004): Le Politiche Regionali dell’Unione
Europea [Regional Policy of the European Union]. Bologna:
Societa editrice il Mulino, Il Mulino.

WB (1997): World Development Report: From Plan to Market.
Washington DC: World Bank.

Williamson, J. (ed.) (1994): The political economy of policy re-
form. Washington, DC: Institute for International Economics.



