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ABSTRACT ARTICLE HISTORY
Since the collapse of the communist system, regional inequalities Received 23 March 2017
have increased in Central European Countries. This paper Revised 22 January 2018
describes an assessment of the impacts of regional development Accepted 30 January 2018
programmes on the development of Hungarian regions at a KEYWORDS

highly 'dls'aggre'gated level be.:twe_:en‘ 2002 and 2908. We construct Regional development; EU
a multi-dimensional composite indicator to estimate the overall support; impact assessment;
development of rural regions and capture social, economic and sub-region
environmental dimensions. The impacts of rural development

programmes were investigated through counterfactual analysis in

combination with Propensity Score Matching and Difference-in-

Differences approaches. There has been considerable variation

with increasing concentration in the level of subsidies distributed

during the analysed period. From a policy perspective, the results

are disappointing. Irrespective of the subsidy measures or

methodology employed, the impact of the former is very close to

zero or non-significant. Our findings cast serious doubt on the

effectiveness of development policy and the long-run

convergence of European regions.

1. Introduction

European Union (EU) regions are characterized by considerable differences in terms of
economic development and well-being. The enlargement of the EU led to an increase in
these regional differences, challenging the EU structural policy. The goal of this policy
is to strengthen economic, social and territorial cohesion by reducing the disparity in
the level of development among regions and Member States. To achieve this, structural
programmes and funds have been established to promote the political objectives of con-
vergence, regional competitiveness and employment, as well as European territorial inte-
gration. However, the distribution of regional and rural funds has been criticized as being
ineffective and inefficient. The situation in Central and Eastern European Countries
(CEEC) is somewhat different from that of the Old Member States — the role of EU
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funds is much more important for the former because their level is much higher than it
was during the pre-accession period.

There was a general expectation in the CEEC bloc that, through the Community’s
regional policy resulting from EU membership, living standards would rather quickly
catch up with the Western European level. In many cases, however, these expectations
were naive. Some of the literature (Balogh, 2012) argues that contra-productive subsides
are to blame, while other authors (Jeney & Varga, 2016) emphasize the growth of
within-nation regional polarization in explaining the lack of regional development conver-
gence. The latter argument claims that within poorly developed regions, support can only
be successfully absorbed when pre-existing material and human capital is available for effi-
ciently using such support. It follows that only regions with better social economic status
will thus benefit, thereby increasing within-periphery polarization. Impact analysis
requires the most realistic mapping of social-economic territorial inequalities, which
theoretically would require the lowest-level aggregation possible of locality units.

Despite its importance, the empirical literature with respect to the evaluation of
regional development measures is rather undeveloped. Most papers focus on the impact
of agricultural policy on the labour market or rural income distribution (e.g. Breustedt
& Glauben, 2007; Elek, Fert6, & Forgacs, 2010; Esposti, 2007; Petrick & Zier, 2012;
Pufahl & Weiss, 2009; Swinnen & Van Herck, 2010). One reason for the scarcity of rel-
evant literature is that making policy evaluations and impact assessments of rural funds
is rather complicated, since complex notions are hard to quantify, whilst all relevant com-
ponents of the impact should be included in a transparent and easy-to-handle fashion
(from a data perspective). According to a definition by the Commission (European Com-
mission (EC), 2006), the purpose of programme impact assessment is to support policy
involvement based on criteria that measure to what extent (impacts, results and require-
ments) the aims of intervention are fulfilled. In practice, however, there are numerous
examples of when regional development policies have provided regions with elevated
levels of support (and selected - partial - indicators reflect the success of such policies),
yet the same localities show signs of degradation, with an increase in the tendency to
out-migration. Considering the complex issues of regional development as a whole, par-
ticularly the subsidies that arrive through different axes and the measures that address
various — and sometimes contradictory — development goals, the need for the use of
complex regional development indicators (RDIs) that are capable of reflecting cross-
measure synergies is clear.

In this regard, there are two key issues: first, the problem of applying partial indicators
(such as number of projects supported, area supported, change in employment, value of
realized investments, and GDP change - see Michalek and Zarnekow (2012a) for a critical
review); and second, the issue of a counterfactual situation that excludes the possibility of a
before-after comparison. Naive approaches to the impact evaluation of European funds
are often employed, such as simple case studies or the use of partial indicators that do
not even attempt to construct a counterfactual analysis (Terluin & Roza, 2010). Generally,
the most important drawback of partial measures is the lack of clear causal relations
between partial measures and subsidies (i.e. the problem of differentiating between the
impact of funds and other exogenous factors). These issues may, however, be solved by
the use of a complex RDI, as originally proposed by Michalek and Zarnekow (2012a),
and counterfactual analysis.
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In the empirical literature, two broad categories of research methodology with respect
to complex indicators can be distinguished. One stream of studies (Csatari, 1999; Faluvégi
& Tipold, 2007; Hahn, 2004; Jeney & Varga, 2016) categorizes the variables used for analy-
sis into dimensions, and creates a composite indicator per dimension. Other papers (Bird
& Molnar, 2004; Bodnar, 2016; Cserhati, Dobosi, & Molnar, 2005; Faluvégi, 2004; Fazekas,
1997; Lukovics, 2008; Lukovics & Kovacs, 2011; Obadovics, 2004; Ritter, 2008), including
that of Michalek and Zarnekow (2012a) , use all the available data as a single group,
arguing that the value-creating properties of the economy, human endowments, infra-
structure, etc. are not independent manifestations in special analysis but strongly interact.
In the latter case, factor or principal component analysis facilitates understanding of the
joint effect of variables that otherwise would be categorized into different dimensions.
However, this approach, which we favour in this paper, comes with a caveat. Namely,
the interpretation of the results of factor analysis is difficult - providing that individual
factors need to be interpreted.

In this paper, regional development support variables were assessed, including all avail-
able funds for this purpose from national sources and from EU Structural and Investment
Funds. In contrast to Michalek (2012) who investigates only the impact of SAPARD pro-
grammes in Poland and in Slovakia between 2002 and 2005, we focus on the 2002-2008
period and incorporate all regional development policy measures. Thus, we can assess the
effects of regional development policy in Hungary as a whole.

Of all CEEC:s that acceded to the EU in 2004, Hungary is the country most exposed to
free market rules. Our primary aim is to assess whether initial EU transfers were actually
able to positively influence regions that seem to be permanently affected by post-transition
crisis symptoms. Thus, our main research question is simple: Did the flow of regional
development payments make a difference to the development of Hungarian sub-regions?

In the following section of the paper, we describe CEEC context followed by the discus-
sion of data we used. In Section 4 we present and overview the empirical methodology.
Part 5 focuses on empirical results, whilst Section 6 concludes.

2. Regional development in Central and Eastern European countries

The transformation of political and economic systems in CEEC induced similar impacts
with respect to spatial inequalities within the regions of CEECs. With the collapse of
socialism, the strong interlocking of industry and regional development became
unwound, and with the transition to a Western-type market economy, localities entered
the competition for available resources. The new economic actors chose their premises
purely based on economic variables, leading to the development of new inequalities.
Better-endowed regions started to amass more important economic organizations, chan-
ging the spatial pattern of CEEC’s national economies (Beluszky & Gy6ri, 1999). The
negative impacts that hit the less favoured regions were at best only mitigated by Govern-
ment support.

The most prominent symptoms of regional inequalities in the post-communist
countries are the level of urbanization and the extent of rural space; however, there are
significant differences between CEECs. Except in Poland, where the urban population is
still increasing, outmigration from rural to urban areas has halted. Moreover, in a
number of countries (Kovdcs, 2009) within-country migration has reversed, with the
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unemployed urban population moving to rural regions. Before the transition, rural areas
and traditionally industrial suburbs contained the highest proportion of the active popu-
lation, and the opposite trends were observed in larger cities.

Spatial differences in labour markets are mostly due to the re-structuring of economic
systems. High employment rates were rather specific to regions where structural changes
had not yet affected all branches of the economy (i.e. where old structures persisted). In
addition, there are regions where the quick development of previously neglected tertiary
sectors offset the shrinkage of the other branches of the national economy. One particular
paradox of CEEC transition is that successful regions displayed the lowest activity rates
(Horvath, 2004).

Certainly, the transition was a very country-specific process. In Hungary, for example,
un-competitive socialist plants were closed or privatized (often at all costs), whilst Poles
rejected shock therapy and continued operating loss-making production plants for
reasons of employment and regional policy, whilst gradually improving their efficiency.
By the end of the 1990s, Hungary had gone beyond the transition crises typical of regional
economies and was on a path to growth, whilst Poland, the Czech Republic and Slovakia -
mainly due to an extended process of privatization and the practice of continuously prop-
ping up the budgets of large production plants — was still in front of the great structural
and regional transformation process (Horvath, 2004). Due to the lack of nationally
available capital, in Hungary the emergence of a market economy mostly favoured inter-
national companies (Farago, 2016).

Similarly to other European countries, regions specialized in heavy and extractive indus-
tries were the losers of the transition process, alongside — and this is a CEEC specificity —
large agrarian regions. This partly explains why amongst CEECs, Hungary shows one of the
largest differences in development at the NUTS2 level (the picture is actually worse when
NUTS3 decomposition is considered; (Horvath, 2004). This direct exposure of Hungary to
free market forces — compared to other CEECs — makes it an especially interesting case
when assessing the impact of incoming development support funds (Faragd, 2016;
Horvath, 2004). Thus the 2004 accession opened new sources to manage regional differ-
ences. We choose our period of analysis to 2002-2008 to incorporate two pre-accession
years and the first two years of the 2007-2013 programming period. The year 2002 is an
interesting year for research since SAPARD funds became available at that time, thus allow-
ing Hungary access to all pre-accession funds. In the period right before accession, national
and pre-accession programmes (PHARE, ISPA, SAPARD)' were the main sources of funds
for promoting regional convergence, whilst after the accession the slow drying up of
domestic resources occurred. The National Development Plan was implemented on
1 May 2004, the overall aim being to improve quality of life (QoL) through five operative
programmes, of which four used a sectoral approach (economy, agriculture and rural devel-
opment, human resources, environment protection and infrastructure) whilst the fifth, the
Regional Operative Development programme, focused on reducing development inequal-
ities at the NUTS 2 level. The New Hungary Development Plan (NHDP) was elaborated for
the 2007-2013 programming period, the target being to increase employment and create
the conditions for sustained growth. Six priorities were listed for coordinated domestic
and EU development: economy, transport, societal renewal, energy and environment
protection, regional development, and state reform. All these were to be carried out
through Regional Development Programs at the NUTS 2 level.
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Impact analysis requires the most realistic mapping of social-economic territorial
inequalities, which theoretically would require the lowest aggregation possible of locality
units. However, considering the rather unique Hungarian settlement structure (a high
number of very small villages, and the disproportionalities found in spatially extended
settlements in the Alfld region), the impact analysis of regional development is best
served by using LAU 1 (formerly NUTS 4) aggregation.

3. Data and preliminary analysis

To derive the RDI we used the Hungarian Central Statistical Office’s T-STAR® regional
database provided by the databank of the Centre for Economic and Regional Studies of
Hungarian Academy of Sciences.

Data about regional development support are derived from the Information Systems of
National Regional Development. We use nominal value data about subsidies, and also the
number of projects funded. We use three subsidy indicators: total support per sub-region,
support per km?, and support per capita.

Descriptive statistics about total development subsidies (years 2002-2008) are pre-
sented in Table 1, and emphasize the uneven distribution of funds.

The average value of support per sub-region amounts to HUF 2.2 billion, but there are
sub-regions with no support at all (minimum value 0) whilst the maximum value of
support per project was HUF 541 million. This uneven distribution is also reflected in
the extremely high standard deviation. However, the picture is more nuanced according
to the last two rows of Table 1 (per capita and per km” subsidy), where the inequality
of distribution is less prominent.

Table 2 illustrates the yearly averages of support variables. Note the post-EU accession
(2004) non-monotonic increase in average development funds. Somewhat surprisingly,
the number of projects that were continuously supported decreases after 2004, resulting
in a dynamic expansion of subsidy-per-project averages. Support per km® increased
five-fold, whilst support per capita roughly doubled between the start and end period -
an otherwise expected outcome (i.e. the distribution of funds was more likely to vary
according to the sub-regions’ total population rather than surface area).

The Lorenz curves (Figure 1) reinforce our prior beliefs with respect to the increase in
the concentration of subsidies experienced between 2002 and 2008. The most prominent
increase is recorded for total subsidies received and for per km* support, and the lowest for
per capita support. The higher concentration of subsidies in 2008 is evident from the
graph.

In addition, Figures A1-A3 in the Appendix present a graphical overview of the spatial
distribution of total, per capita and per km? subsidies received at the beginning of the

Table 1. Descriptive statistics of subsidies (2002-2008).

N Mean SD Minimum Maximum
Support (m. HUF) 1218 2253 18,021 0 505,647
Number of projects 1218 88 171 2 3686
Support/project (m. HUF) 1218 23 40 0 541
Support/capita (k. HUF) 1218 29 39 0 661
Support/km? (m. HUF) 1218 4 34 0 963

Source: Authors’ calculations.
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Table 2. Average values of subsidies and supported projects per sub-region (2002-2008).

Support Support/project Support/capita Support/km?

(m. HUF) No. of projects (m. HUF) (k. HUF) (m. HUF)
2002 1028 135 8 23 2.0
2003 997 110 9 22 18
2004 1116 134 9 19 22
2005 2852 91 31 51 54
2006 1737 58 30 30 34
2007 2328 38 61 35 44
2008 5668 46 124 49 10.6
Total 15,769 613 272 201 29.8

Source: Authors’ calculation.
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Figure 1. Lorenz curves of the sub-regional distribution of subsidies (2002 and 2008). Source: Authors’
calculations.

period under analysis (2002) and the end of it (2008), showing a very uneven distribution
of support.

4, Methodology

We employed principal component (PCA) and factor analysis to reduce the number of
variables that describe objective QoL in the sub-regions. We first tested the data to deter-
mine the applicability of PCA using Kaiser-Meyer—Olkin’s measure and Bartlett’s test of
variable independence, followed by rotation algorithms (Varimax). Finally, we applied
Kaiser selection criteria, considering only factors with Eigen values of larger than one
(see Afifi, May, & Clark, 2003 for the related practitioner’s handbook). The resulting
factors were used to construct the RDI. However, the weights that represent the ‘relative
social value’ attached to each factor are unknown, and had to be estimated. This was done
using net migration flows in and out of the given sub-regions: by making a decision to
migrate, people implicitly weigh the importance of regional characteristics that define
the local QoL. In doing this, we followed the wealth of research that focuses on the
relationship between migration and QoL. The basic idea is simple: people move
(migrate) to where their QoL is better. Since the seminal article of Tiebout (1956) that
lays out the related theoretical foundations, and emphasizes that ‘if consumer-voters are
fully mobile, the appropriate local governments, whose revenue-expenditure patterns
are set, are adopted by the consumer-voters’ (Tiebout, 1956, p. 424), papers that use
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migration-based assessments of QoL have flourished. Some more recent empirical appli-
cations of this concept include Douglas and Wall (1993) - who use a non-parametric
approach to construct QoL rankings using utility-maximizing migration decisions in
Canada; Douglas and Wall (2000), who use migration data to observe how much QoL
is determined by income versus non-pecuniary amenities; Nakajima and Tabuchi
(2011) who analyse the convergence of migration-based utility differentials in Japan;
Wirth (2013) , who ranks German regions based on interregional migration data and esti-
mates regional utility differentials; and finally, Michalek and Zarnekow (2012a) - the
paper most similar to the present research — that applies the former technique to
analyse rural regions of Poland and Slovakia. In a paper focusing on alternative solutions
for deriving the RDI index, (Michalek & Zarnekow, 2012b) propose four models® for esti-
mating the weights of regional characteristics. Considering the data that were available and
the purpose of the research, we employed Model 1; i.e. we estimated the migration func-
tion in a balanced panel setting, as follows (equation 1):

mpiy = o + BiFike + vi + &3t (1)

where mp;, is net migration into sub-region i normalized by the total population of the
sub-region i, &y is a constant, Fy, is the value of factor k in sub-region i, at time t.
Thus, B accounts for the impact of factor k (Fx) upon net migration, and is used as a
weight in the construction of RDI. Finally, v; is the region-specific residual and ¢, is the
residual with the usual white noise properties. Given the panel nature of data, and the
strict underlying assumptions of panel models, a variety of models were estimated
using specification and diagnostic tests to facilitate selection of the ‘best’ model (see e.g.
the handbook of Baltagi, 2008). We now estimate the RDI index, which takes the following
form:

RDI; = h(By> Fire) = ) By * Fitay )
k

where RDI; - Rural Development Index in region i and year ¢, Fy, the factors as defined
under equation (1), B« the weights for each factor specific to region 7, and time ¢ resulting
from the estimation of the migration function (1). That is, equation (2) calculates the RDI
as the proportion of migration flows explained by local characteristics represented by the
factors.

Having calculated the unbiased RDI, we were in position to actually analyse the impact
of RDPs on sub-regions. Whilst in standard policy analysis settings the sample-average
treatment effects cannot be calculated because it is only possible to observe one of the
two possible outcomes for each individual (or sub-region in our case), this issue is
solved by using an RDI that allows for the creation of a counterfactual situation. Following
insights from impact analysis literature, we adopted the counterfactual framework devel-
oped by Rosenbaum and Rubin (1983). We employed Propensity Score Matching (PSM)
to predict the probability of a sub-region being subsidized on the basis of observed covari-
ates for both subsidized and non-subsidized sub-regions. The method balances the
observed covariates between the subsidized and non-subsidized sub-regions based on
the predicted probability of them being subsidized regions. The aim of using PSM was
to identify a comparison group of subsidized regions from a sample of non-subsidized
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sub-regions that was closest (in terms of observed characteristics) to the sample of subsi-
dized sub-regions.

More specifically, sub-regions were selected into treatment and non-treatment groups
that have similar potential outcomes (RDI scores). We employed a matching estimation
technique to identify the treatment effects: more specifically, sub-regions selected into
treatment and non-treatment groups have potential outcomes (TE scores) Y, Y; in
both states (subsidized or not subsidized) D =0,1: the one in which the outcomes are
observed (E[Y1|D = 1], E[Yy|D = 0], respectively), and the one in which outcomes
are not observed E[Y;|D = 0], E[Yy|D = 1], respectively. The most common evaluation
parameter of interest is the Average Treatment Effect on the Treated (ATT), defined as:

Similarly, we can derive estimators of the Average Treatment effect on Controls (ATC)
and the overall average treatment effect (ATE).

To solve the evaluator’s classing problems the matching approach reproduces the treat-
ment group among the non-treated by pairing each programme participant with members
of the non-treated group, controlling for observable characteristics.

Thus, as a first step, a logit model* (equation (4)) was estimated for all three subsidy
indicators (thus changing the dependent variable).

Subsidy;, = f(Factors, RDI2002;, UNEMP2002;,, UNEMPR2002;) , (4)

where Subsidy;, is dummy variable that takes a value of one if a sub-region is identified as a
subsidized one, and zero otherwise. RDI2002;, is the 2002 level of RDI and UNEMP2002;,
is the absolute value of unemployment for 2002 - these variables control for the initial
status of a given sub-region. In addition, the variable UNEMPR2002;, captures the rate
of unemployment in the sub-region. The logic behind the inclusion of UNEMP2002;,
and UNEMP;, is that unemployment levels are the indicators perhaps most closely mon-
itored by decision makers, thus are likely to influence subsidy allocation decisions. The
results of the logit estimations are used to calculate the probability of participation (of
being treated) of a given sub-region in the development projects.

Estimating the treatment effects based on PSM requires two assumptions. First, the
Conditional Independence Assumption (CIA), which states that for a given set of covari-
ates participation is independent of potential outcomes. A second condition is that the
Average Treatment Effect for the Treated (ATT) is only defined within the region of
common support. This assumption ensures that treatment observations have comparison
observations ‘nearby’ in the propensity score distribution. For a more comprehensive dis-
cussion of the econometric theory behind this methodology, we refer the reader to Imbens
and Wooldridge (2009) and Guo and Fraser (2010) . However, the PSM has several limit-
ations. First, PSM requires extensive data sets from large samples of units — less of an issue
for the research described in this paper since we use a large panel -, and even when those
are available, a lack of common support between the treatment or enrolled group and the
pool of nonparticipants may arise Second, the assumption that no selection bias has arisen
from unobserved characteristics is very strong, and, what is more of a problem, cannot be
tested for.
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Having data about subsidized and non-subsidized sub-regions over time can also help
with accounting for some unobserved selection bias by combining PSM and the Differ-
ence-in-Differences estimator (conditional DID estimator). The conditional DID estima-
tor (e.g. Smith & Todd, 2005) is very applicable in the case that the outcome data about
programme participants (i.e. subsidized sub-regions) and nonparticipants (non-subsi-
dized sub-regions) is available for both ‘before’ and ‘after’ periods (2002 and 2008, respect-
ively). In our study, PSM-DID measures the impact of the subsidies by using the
differences in selected outcome indicator (ATE or ATT) between subsidized (D=1)
and non-subsidized sub-regions (D =0) in the before and after situations. The main
advantage of the PSM-DID estimator is that it can relax the assumption of unconfound-
edness. The PSM-DID estimator also allows for quantile differences; that is, assessing the
effects of subsidies at different points in the outcome variable’s (RDI scores) distribution.
This means that we can compare individuals across both groups and time according to
their quantile.”

5. Results

We present our results in four steps. We start with the derivation of the RD], followed by a
description of the balancing tests in the second step that helped to assess the appropriate-
ness of the counterfactuals. This is followed by the estimation of ATT and finally, the DID
results of impact assessment. The strategy we follow is somewhat similar to that applied by
Michalek and Zarnekow (2012a) for the construction of a Rural Development Index for
Poland and Slovakia using 991 local indicators for the former, and 337 for the latter.
Whilst a number of approaches for the selection of variables and construction of a devel-
opment index exist (see Michalek & Zarnekow, 2012a for an excellent review of the pros
and cons of these methods), selection bias and subjective weighting are likely to affect most
processes. Thus, we ‘let the data choose’ and employ the maximum number of indicators
(132 variables) that are available for all localities for all years, covering various fields of
QoL including demographics (15 variables), health services (9), business units (2),
tourism and catering (9), retail sector (24) transport (7), community infrastructure (14),
environment (4), culture (2), unemployment (4), education (16), social protection (17)
personal income tax (3), number of houses (5) and number of villages (1). We summarize
the local data that is available for 3164 administratively independent settlements into 174
LAU 1 sub-regions (a much deeper level than the 20 regions available under the NUTS 3
nomenclature), the subject of our analysis. All variables were normalized by the total
population in the given LAU 1 sub-region. Variables were grouped in 23 factors,® some
heterogeneous with a high number of variables, others more homogenous with a low
number of variables (minimum 2). Factors were standardized with their annual mean
and standard deviations, thus factor z-scores were used in the subsequent analysis.
Based on composing variables and correlation coefficients, factors were sorted into dimen-
sions. The most prominent factors, the regional development dimensions they belong to,
and some other variables we included are presented in Table Al in the Appendix. In the
case of heterogeneous groups, higher correlation coefficient variables were considered
more relevant. The largest and most heterogeneous factors are Factor 1 (28 variables),
Factor 3 (20 variables) and Factor 2 (19 variables). Whilst Factor 2 and Factor 3
grouped variables that measure rather similar phenomena, the dimension of Factor 1 is
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far from obvious since it contains a large array of different variables. However, since in this
factor the highest correlation coefficients were displayed by unemployment, personal
income tax, number of automobiles, and number of firms - i.e. variables that describe
the well-being of populations - it was sorted into the dimension of living conditions.
Most of our factors describe various local living conditions and social services, but 58%
of all variables are grouped into the first four factors, each belonging to a different dimen-
sion (see Table Al in the Appendix).

Equation (1) was estimated both in terms of fix and random effects; the Hausman test,
however, rejected the random effects model (chi*(23) = 113.66, p =.000). The modified
Wald test for group heteroscedasticity (Greene, 2000 p. 598) in the fixed-effects model
rejected the homoscedasticity assumption (chi’(174) = 5407.77, p =.000). Further, the
Wooldridge (Drukker, 2003; Wooldridge, 2002) test for the first-order autocorrelation
in panel data also rejected the null assumption (F(1,173)=58.006, p=.000). Thus,
linear regression methods with panel-corrected standard errors that assume heteroscedas-
tic and contemporaneously correlated disturbances across panels were used. Sixteen of the
23 factors were significant in this regression, explaining almost 60% of the normalized net
migration’s variance. Figure 2 presents the calculated RDI index in 2002 and 2008, and the
change in RDI between 2002 and 2008, respectively. Development levels are sorted into
quantiles, the top quantile being the darkest in colour, the lowest quantile the lightest.
Results confirm our intuition. The 10 sub-regions with lowest and highest RDI indices
are presented in Table A3 in the Appendix. Central and North-West Hungary are the
most developed, whilst the Eastern, North-eastern and South Western sub-regions are

RDI in 2002 RDI in 2008

Figure 2. RDI in 2002, 2008 and the change of RDI between 2002 and 2008. Source: Authors’ calcu-
lations, using STATA's spmap command family.
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doing worse. Graphical evidence does not suggest a major difference in the comparative
levels of development of LAU 1 sub-regions between 2002 and 2008. The difference in
the levels of development between 2002 and 2008 emphasizes the uneven development
process of the sub-regions in this period.

Comparison of Figure 2 to Figures A1-A3 in the Appendix clarifies that they do not
overlap; i.e. graphical evidence suggests that it was not necessarily those sub-regions
that were targeted that actually needed the most funds.

In line with the recent literature, we analysed the impact of regional development sub-
sidies using PSM.” The estimated propensity score is actually the probability of partici-
pation in a programme (treatment), conditioned on control variables calculated for all
sub-regions. A number of matching algorithms are available for this, such as nearest
neighbour, radius caliper, stratification matching, and kernel matching (Abadie,
Drukker, Herr, & Imbens, 2004; Leuven & Sianesi, 2009). Whilst asymptotically all match-
ing procedures should result in similar conclusions, small sample estimation may pose
some problems. The following criteria were used to choose the appropriate matching
algorithm: (a) standardized bias, (b) t-test and (c) common significance and pseudo R

Since all sub-regions received some development support, a necessarily subjective rule
had to be created to differentiate between treated and non-treated sub-regions. For robust-
ness, in the research described in this paper we employed two thresholds to separate the
treated from the non-treated sub-regions: two-thirds of the median, and two-thirds of the
mean. Thus, for each support variable (i.e. total subsidy per sub-region; subsidy per capita;
subsidy per km?), sub-regions where the programme intensity was higher than two-thirds
of the median and two-thirds of the mean were qualified as subsidized (i.e. treated). Table
3 presents the results of the balancing tests between treated and non-treated sub-regions
based on the covariates. Three definitions of subsidies, each with the two thresholds dis-
cussed above, were used. P-values are for the null hypothesis that the covariates are equal
between treated and non-treated groups. Results emphasize that the correct matching
approach was used (e.g. where the mean values of covariates were significantly different
in the unmatched sample, after matching the null of mean equality across treated and
untreated sub-regions may generally not be rejected). The rather few exceptions are
emphasized in bold.

One important prerequisite of using PSM methodology is assessing whether common
support or overlap assumptions hold (Caliendo & Kopeinig, 2008). The test is based on
the comparison of the distribution of estimated propensity scores in the treated and
untreated samples. This may be done using graphical approaches (kernel density functions
or histograms) or by applying parametric/non-parametric statistical tests. The result of
Smirnov-Kolmogorov tests suggests that we may not reject the equal distribution of the
two groups’ null hypothesis at the 1% significance level.

We assessed the ATT impact of development subsidies on sub-regions using two
approaches (see (Abadie et al., 2004) for a discussion of pros and cons). First (top
panel, ATT in Table 4), non-parametric Kernel matching (using bootstrapped z values),
and second (lower panel, SATT in Table 4), nearest neighbour matching - allowing for
bias adjustment and heteroscedasticity robust variance estimation — were employed.®

Table 4 presents the main results obtained through use of the above-mentioned
approaches. Again, for robustness we employed two definitions for treated sub-regions
(more support than two-thirds of the median, and two-thirds of the mean, respectively).
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Table 3. Balancing tests of total subsidies, subsidies per cap., subsidies per km? (common support: sub-
region, biweight kernel) in subsidized and non-subsidized sub-regions.

Total subsidy Subsidy per cap Subsidy per km?
Definition of treated 2/3_median 2/3_mean 2/3_median 2/3_mean 2/3_median 2/3_mean
Covariates p>t p>t p>t p>t p>t p>t
zf1 0.295 0.255 0.496 0.291 0.780 0.913
zf2 0.138 0.861 0.863 0.566 0.888 0.658
zf3 0.265 0.785 0.503 0.995 0.910 0.894
zf4 0.812 0.601 0.105 0.103 0.016 0.378
zf5 0.341 0.589 0.310 0.108 0.322 0.564
zf6 0.324 0.622 0.540 0.145 0.491 0.295
zf7 0.599 0.582 0.169 0.057 0.038 0.938
28 0.545 0.652 0.974 0.644 0.048 0.645
zf9 0.298 0.694 0.315 0.315 0.514 0.864
zf10 0.230 0.065 0.218 0.454 0.042 0.601
zf11 0.611 0.789 0.606 0.438 0.987 0.509
zf12 0.201 0.061 0.710 0.007 0.606 0.838
zf13 0.737 0.680 0.002 0.107 0.648 0.641
zf14 0.622 0.165 0.404 0.102 0416 0.848
zf15 0.263 0.610 0.597 0.910 0.930 0.172
zf16 0.041 0.148 0.846 0.412 0.591 0.523
zf17 0.253 0.386 0.669 0.081 0.173 0.615
zf18 0.697 0.771 0.465 0.138 0.795 0.144
zf19 0.037 0.108 0.260 0.436 0.045 0.087
2f20 0.237 0.781 0.950 0.061 0.645 0.400
221 0.156 0.711 0.403 0.614 0.671 0.606
2f22 0.937 0.068 0.385 0.868 0.197 0.526
223 0.126 0.999 0.214 0.681 0.236 0.810
UNEMP2002 0.564 0.231 0.547 0.419 0.337 0.059
UNEMPR2002 0.472 0.099 0.680 0.117 0414 0.217
RDI2002 0.420 0.024 0.769 0.227 0.332 0.961

Source: Authors’ calculations.

Table 4. Impact (ATT) of development subsidies on RDI levels.

2/3_median 2/3_mean

Coef. Std. Err. z P>z Coef. Std. Err. z P>z
ATT
Subsidy (total)* 0.00017 0.00057 0.30 0.763 0.00008 0.00055 0.15 0.878
Subsidy per capita® 0.00035 0.00034 1.04 0.299 0.00001 0.00032 -0.06 0.953
Subsidy per km?* -0.00014 0.00070 -0.21 0.835 0.00002 0.00071 -0.04 0.970
SATT
Subsidy (total) -9.38e-12 0.00025 -0.00 1.000 -2.63e-11 0.00022 -0.00 1.000
Subsidy per capita -6.39%-12 0.00019 -0.00 1.000 -1.43e-11 0.00024 -0.00 1.000
Subsidy per km? -1.11e-11 0.00026 -0.00 1.000 -8.66e-12 0.00018 -0.00 1.000

Source: Authors’ calculations.
Note: *bootstrapped z statistic (200 replications).

However, regardless of the support variable that was used, we reached the same - quite
unfortunate from a policy perspective — conclusion about the extremely low, and non-sig-
nificant impact of subsidies on sub-regions.

Next, we present the results of PSM-DID - a process which can overcome hidden-bias,
and may generally improve non-experimental programme evaluation. Table 5 displays the
results of DID and Quantile DID for some of the support variables.” Note that the more-
than-two-thirds-of-the-mean definition for treated regions could not be used with the
DID estimations. Similarly, the subsidy per capita definition of support could not be
matched either. Thus, Table 5 focuses only on total subsidy and subsidy per km®.
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Table 5. PSM-DID and Quantile PSM-DID results for the impact of total subsidy and subsidy per km2 on
RDI levels.

Total subsidy Subsidy per km?

Coeff. Std. Err. t P>t Ceoff. Std. Err. t P>t
Mean 0.003 0.002 1.59 0.115 0.004 0.003 1.24 0.215
Q10 0.002 0.002 0.98 0.331 -0.005 0.002 2.81 0.006***
Q20 0.001 0.001 1.22 0.224 0.005 0.002 2.69 0.008***
Q30 0.001 0.001 1.22 0.226 -0.004 0.003 1.29 0.200
Q40 0.003 0.002 1.63 0.105 —-0.000 0.001 0.29 0.769
Q50 0.003 0.004 0.87 0.385 0.000 0.002 0.08 0.937
Q60 0.004 0.003 133 0.187 0.000 0.003 0.16 0.874
Q70 0.005 0.004 1.23 0.222 0.000 0.004 0.12 0.906
Q80 -0.001 0.002 0.36 0.723 0.004 0.003 1.20 0.233
Q90 0.007 0.005 141 0.162 0.007 0.004 1.71 0.088*

Source: Authors’ calculations.
Note: *** *** denote 10%, 5% and 1% significance levels, respectively.

PSM-DID estimates reinforce the ATT findings; namely, that it is difficult to find any
positive effect for RDP funds upon the sub-regions’ level of development. Regardless of
subsidy variable that is employed, results for most quantiles are not significant. For the
total subsidy (left panel in Table 5), none of the results, regardless of observed quantile,
are significant. For subsidy per km?, the lower quantiles (Q10, Q20) are highly significant,
albeit with low impact and have more of the opposite signs. For the upper quantile (Q90)
results are also significant at 10%, but with an impact effect close to zero.

6. Conclusions

This paper has described an analysis of the impact of EU RD programmes on Hungarian
regions using a multi-dimensional RDI to measure objectively the overall level of regional
development and QoL of all individual regions at a highly disaggregated level (LAU 1)
between 2002 and 2008. The main advantage of using a composite RDI is that it facilitates
assessment of the various dimensions of RD programmes, including economic, social and
environmental aspects. The effects of individual RD measures were investigated by means
of a counterfactual analysis by applying a combination of PSM and difference-in-differ-
ences methods. Our main findings are the following: First, estimations suggest that EU
subsidies concentrate on already well-supported regions. Second, we find considerable
variation in terms of the level of subsidies during the period under analysis. Finally,
and most importantly from a policy point of view, our results imply that we cannot ident-
ify any impacts of European development subsidies. The significance of the identified
effects is rather low, and its direction may be positive or negative but it is always very
close to zero. To assess the validity of these results we carried out sensitivity analyses in
terms of impact indicators and methodological approaches. Our estimations suggest
that our results are highly robust to alternative indicators and methodologies. Unfortu-
nately, in the light of a lack of relevant research into the impact of European RDP it is
difficult to assess the reliability our findings. However, Michalek (2012) also finds negli-
gible impacts for the SAPARD RD programme on Slovakian and Polish rural regions.
These poor or negligible impacts of regional subsidies have several policy implications.
Notwithstanding the potential advantages of RD], it is also important to highlight some
of the limitations of the present research. The approach relied heavily on the availability of
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relevant data. Accordingly, we faced a trade-off between partial (and sometimes more
theoretically based) indicators, and the more complex but readily available data-driven
indicators. Although our composite indicator captures the main dimensions of RD pro-
grammes, further efforts are needed to construct both theoretically based and empirically
feasible evaluation indicators for accurately assessing the effects of RD programmes.

Notes

1.

O 0N

PHARE: Poland and Hungary: Assistance for Restructuring their Economies, ISPA: Instru-
ment for Structural Policies for Pre-Accession, SAPARD: Special Accession Programme for
Agriculture and Rural Development

T-STAR is a database system used by the Hungarian Central Statistical Office that collects the
most important settlement-level statistics for all Hungarian localities by time and nature of
data.

In Michalek and Zarnekow (2012a), Model 2 extends Model 1 to account for spatial autocor-
relations, Model 3 incorporates migration-related transaction costs, and Model 4 uses infor-
mation with respect to the destination region of migration to compute RDI differentials.
Dose Response Treatment Models that employ a continuous treatment variable (untreated:
whose level is 0 and treated: whose treatment level ranges between >0 and 100%) are also
available in the literature (see e.g. Cerulli, 2015 or Hirano & Imbens, 2004), yet require
more assumptions and are technically somewhat demanding. Use of these models generated
the same conclusions as the binary treatment variable models employed in this paper. Results
are available upon request.

See Athey and Imbens (2006) and Imbens and Wooldridge (2009) for an overview of the
quantile PSM-DID method.

Variables with loadings of above 0.4 were retained after rotation.

We use the psmatch2 STATA routine for the estimation

We apply the STATA nnmatch program developed by Abadie et al. (2004).

The STATA module diff by Villa (2011) was used for estimations.
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