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The European Union (EU) experienced its
largest expansion in 2004, when ten countries
from Central and Eastern Europe (CEE)
joined. This was followed by the accession of
Bulgaria and Romania in 2007 and Croatia in
2013. The purpose of this study is to
demonstrate how these countries have been
able to benefit from EU membership. The
topic’s relevance is emerging because of
discussions with candidate countries for EU
membership. Before a new round of
accessions, it is important to assess how
previously admitted states have been able to
benefit from their membership and what
lessons can be learned from their cases. The
paper covers the period between 2004 and
2021. The main questions concern the
evolution of select CEE countries in recent
years, the results that have already been
achieved, and the weakest features of their
integration. The paper suggests that although
these countries have been able to benefit
from membership, they still face significant
challenges as members of the EU. To
endorse this suggestion, the paper applies
Tibor Palankai’s integration maturity and
profile theories. The research builds on two
hypotheses: first, the CEE countries in the
analysis could improve their integration
profile if they developed deeper economic
ties with other EU members; second,
countries that are located closer to the core
countries of the EU (such as Austria and
Germany) could exploit most of the benefits
as a result of higher foreign direct investment
(FDI) attractiveness. The paper designs a new
composite  indicator to  provide a
comprehensive understanding of the costs
and benefits of EU membership. The
findings support the hypotheses: countries
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such as the Czech Republic, Poland and
Slovenia, which have formed deeper
economic (trade and investment) relations
with the EU’s core countries, could
significantly ~ improve their composite
JIDEL | indicator values. The results can contribute to
composite indicator,  integration theory and enlargement decision-
EU accession making.

Keywords:
Central and Eastern
European countries,
new member states,

Introduction

Apart from Cyprus and Malta, CEE countries submitted their applications for
membership to the European Union (EU) in the mid-1990s and gained membership
within 10-15 years after three rounds of evaluation based on their preparedness. They
were admitted into the EU if they fulfilled the specific economic, political, and
institutional accession ctiteria established by the Eutopean Community/European
Union in 1991 and 1993.

The first accession criteria were introduced by the Treaty of Rome, which stated
that the candidate country should be European and democratic (Baldwin—Wyplosz
2004). As the enlargement and deepening of the integration went ahead, candidates’
integration preparedness became increasingly relevant. CEE countries had to fulfil
the so-called Copenhagen criteria (functioning market economy and competitiveness,
implementation of the acquis communautaire) while also committing themselves to
tulfil the Maastricht criteria in the future and join the eurozone. However, as pointed
out by previous research (such as Daviddi—llzkovitz 1997 or Palankai 2014), these
criteria have been drawn in a very general way, setting only a minimum of
requirements for accession without prescribing any explicit measurements and
benchmarks.

The general impact of accession and the ability of CEE countries to benefit from
EU membership have been less examined in the literature. Some aspects have come
to the fore, such as the impact on agricultural trade or tourism (Kiss 2007 or Hughes—
Allen 2009), but no study has examined the question in a broader and quantified way.
The aim of this paper is to evaluate the performance of the CEE member states in
regard to the economic criteria and the development they have achieved in these areas
between 2004 and 2021. The paper is built on Tibor Palankai’s integration maturity
and profile theories (2010, 2014, Palankai—Miklés 2017) that establish clear criteria to
determine whether and to what extent a country benefits from membership. The
countries examined in this paper are Bulgaria, Croatia, Czech Republic, Hungary,
Poland, Romania, Slovakia, and Slovenia. We excluded Cyprus, Malta, and the Baltic
countries, as theitr economic structures and characteristics differ significantly from
those of the other CEE countries whose geographic location and proximity to the
core countries helped them achieve rapid development. This paper proposes two
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hypotheses. First, the examined CEE countries were able to improve their integration profile if
they developed deeper economic relations with other EU members. Second, conntries that are located
closer to the core countries (such as Austria and Germany) conld exploit most of the benefits as a
result of bigher foreign direct investment (FEDI) attractiveness.

The economic performance of the abovementioned countries will be compared
based on a newly created composite indicator. The paper first provides an overview
of the relevant academic literature; then, we verify the hypotheses through the
introduction of a composite indicator based on indices that cover most of the
economic criteria suggested by Tibor Palankai’s (2010) economic integration maturity
and profile theories. After data collection and standardization, a principal component
analysis is carried out to define specific factors and dimensions of the newly created
composite indicator. Following these calculations, we introduce results that help us
determine whether and to what extent these countries benefitted from EU
membership from an economic perspective. The results can contribute to
enlargement theory and decision-making and suggest that member states can benefit
from the internal market from an economic point of view. This is even more
important in the present situation marked by the pandemic, the Russia—Ukraine war,
and a recession when countries’ economic performance and convergence usually
deteriorates.

Literature review

Economic cooperation is the form of international collaboration that is characterized
by the exchange of industrial, financial, commercial, and technological resources,
which results in economic development and gain for every participating actor (Snidal
1991). In a customs union, the possible sources of economic gain are drawn from
more efficient and higher-quality production, as well as improved international
bargaining position due to the larger size, which results in better terms of trade,
intensified internal competition, and technological advances due to the spillover
effect. Economic integrations provide a framework to reach these goals. Economic
integrations also have political dimensions, as these forms of cooperation are mostly
created for political reasons, but irrespective of these motives, the economic outputs
are always significant (Viner 2014). In the case of a common market such as the
European Union, additional sources of economic gain are manifested in the form of
labor mobility, coordination of fiscal and monetary policies, and better income
distribution (El-Agraa 1989, Jovanovi¢ 2007). On the other hand, these positive
impacts are not evident. As Gabrisch—Werner (1998) pointed out, if transitional
economies — such as CEE countries — do not carry out structural reforms, they can
be easily harmed by diverging economic structures and cannot catch up to developed
Western European countries. The reason behind this is increased intraindustry trade,
which can lead to specialization, which in turn is based on low value-added
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production. In this case, the income distribution is less favorable for these countries
and creates a technology gap for CEE countries.

In what follows, the theory of integration maturity as the measurement of impacts
of accession is introduced and an overview of the already existing literature in the
field is given.

Integration maturity for measuring the impact of accession

Integration maturity theory gives a complex approach to define one country’s
capability to benefit from an integration to the maximum, while the costs and
drawbacks are minimized (Palankai 2010). The theory was created for measuring CEE
countries’ readiness to join the European Union, and it can be applied both before
and after accession. Tibor Palankai distinguished four aspects of integration maturity:
economiic, political, institutional, and social. In this study, we focus on the economic
dimension since it is the most objective and quantifiable dimension.

Economic integration maturity can be defined by the following basic criteria:
functioning market economy, competitiveness, macroeconomic  stability,
convergence, and financing ability. The functioning market economy is one of the
Copenhagen criteria. It assumes the existence of free movement of market
participants and prices that are determined by market conditions (Palankai 2014). At
the time of accession, CEE countries fulfilled this criterion, but it is worth measuring
whether these countries could develop it further and benefit more from it compared
to their time of accession. Competitiveness also appears among the accession criteria;
it expresses candidates’ ability to cope with the competitive pressures of EU markets
and their businesses’ ability to compete against other European enterprises. In a
broader approach, it means that countries also compete against their social, economic,
and institutional systems to create a favorable business environment. This aspect is
more important in the case of CEE countries, as most of them are dependent on
multinational companies, and their small and medium-sized enterprises (SMEs) are
less competitive than similar enterprises in Western Furope. The role of
macroeconomic stability has gained importance since the 2008-2009 crisis, and it is
crucial to benefit from integration itself in the long term. Convergence is necessary
to catch up and avoid the negative consequences of joining an integration. Joining an
integration form can have a more negative impact on less developed countries than
on more developed countries. If competition sharpens, most producers lose markets,
which might result in a severe deterioration in the current account and balance of
payments of underdeveloped countries. This can cause serious problems in terms of
employment, budget, and economic growth. In addition, a more developed state can
better adjust to the changed competitive conditions, mobilize its capital resources,
and convert to more modern technologies. Financing ability implies the availability of
domestic capital resources, the ability of an economy to produce the resources for its
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own development, and the way a country operates on capital markets; it shows the
ability of a particular country to absorb capital, both in terms of external investments
of private capital (for instance foreign direct investments) and the intake of budgetary
transfers (Palankai 2014, Tankovsky—Endrédi-Kovacs 2021).

After accession, a so-called integration profile can be formed for new member
states. Palankai—Miklos (2017) designed three pillars for its measurement: integration of
the real economy (integratedness), comparative performance, and convergence and
divergence. Real-economic integration focuses on the trade flows of member states,
their structure of trade, and the transnationalization of their company sector (Outward
Foreign Direct Investments — OFDIs). Comparative performance indices contain
indices related to competitiveness and macroeconomic stability. Using these indices, the
most important competitiveness and macroeconomic indices can be compared to each
other. They also include the main characteristics of socioeconomic development. The
aim of this pillar is to provide realistic and relevant information about the ongoing
processes and the state of integration. The convergence and divergence pillar examines
the levels of development and structures (Palankai—Miklos 2017).

The main pillars of our analysis matrix have been selected in accordance with Tibor
Palankai’s integration maturity and profile theories. Due to overlaps in indicators, five
pillars are identified for the purposes of creating composite indicators (Table 1): 1.
functioning market economy, 2. comparative performances (including indices related
to competitiveness and macroeconomic stability), 3. real-economic integration, 4.
financing ability, and 5. convergence.

Economic impact of EU accession on the economies of CEE countries

To date, only a few studies have quantified the economic results of EU membership
in new member states. Even less examine this from several economic dimensions,
such as those established by Tibor Palankai. With this paper, we would like to
contribute to filling this research gap.

Tibor Palankai (2010) examined Hungary’s integration profile through data
analysis after 5 years of accession. Among the results, rapid export-led growth, high
global integration, and investments by foreign companies can be highlighted. The
same results also indicate that there is a need for further reforms in public services
and the fight against corruption. Overall, EU membership is a positive-sum game for
the country, but further investments in infrastructure, agriculture and SMEs are
necessary to increase competitiveness and to benefit more from integration.
Tankovsky—Endrédi-Kovacs (2021) examined Romania’s and Bulgatia’s economic
maturity. They concluded that these countries were not ready to join the EU in 2007,
but they could benefit from membership in terms of economic development and
macroeconomic stability. Nevertheless, further development is necessary, mainly in
the fields of financing ability and infrastructure.
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No study has been published thus far that examines CEE countries’ integration
maturity and profile by applying a composite indicator approach. However, there are
studies that focus on each aspect of integration maturity and profile. Capello—Perucca
(2014) found that CEE countries that carried out deep institutional reforms before
accession and had a relatively high openness to globalization were able to achieve
higher economic growth after joining the EU. Rapacki—Prochniak (2019) proved that
variables associated with EU membership (economic freedom, improving quality of
governance, progress in market reforms, improved institutional environment, inflow
of EU funds and the rising volume of international trade and foreign direct
investments) are important drivers of gross domestic product (GDP) growth in CEE
countries. By examining trade flows as a source of competitiveness, Allard (2009)
found that CEE (Visegrad) countries could increase their competitiveness, with rapid
inward FDI playing more of a role than price competitiveness. Nevertheless, the
2008-2009 crisis revealed these countries’ vulnerability to a sudden trade shock due
to their heavy reliance on global demand. Rusu—Roman (2018) examined ten CEE
countries’ competitiveness between 2004 and 2016. They used the Global
Competitiveness Index as a composite indicator and identified GDP growth and
inflation rate as common sources of competitiveness. Nagy—Siljak (2018) examined
the Eastern Partnership and 13 CEE countries’ convergence between 2004 and 2016,
differentiating the periods before and after the 2008-2009 crisis. They found that
Estonia, Lithuania, Poland, and the Slovakia diverged from these countries due to
higher growth rates between 2004 and 2016. They concluded that fixed capital
formation played a significant role in the convergence process. Furthermore, while
government debt had a negative impact on per capita growth, economic openness,
inflation rate and unemployment rate were not statistically significant variables in the
analyzed periods. Grela et al. (2017) examined CEE countries’ convergence toward
old member states between 1997 and 2014. They concluded that convergence was
mainly driven by FDI flows (and related technology spill-overs) and trade, but these
reached their limits by 2014. Further convergence is based on how these countries
develop their innovation activities. Grancay et al. (2015) examined sigma convergence
among new member states and found convergence of exports and imports per capita
as well as of productivity levels associated with the member states’ export baskets.
However, there was no evidence for convergence of territorial and commodity
structures of trade, which implied that multinational corporations had organized their
global value chains across the EU in a way to maximize economies of scale. Findings
by the Organisation for Economic Co-operation and Development (OECD) (Pina—
Sicari 2021) are in line with this: the main source of regional convergence of CEE is
German FDI and the region’s consequent embeddedness in Germany’s supply chains.
The OECD recommends that limited EU funds should be spent more effectively to
enhance productive upgrading. Moreover, more emphasis should be placed on
innovation performance and the possibilities of urban agglomerations in the future.
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The novelty of this paper is that it takes all elements of integration maturity and
profile theories and evaluates EU membership in a quantified and complex way. To
date, no paper examining this topic by building a composite indicator has been
published. The composite indicator approach, on the other hand, has been widely
accepted as a useful tool for assessing system performance at the macro level (Zhou
et al. 2014) and for policy analysis related to competitiveness, sustainable
development, or quality of life assessment. Giambona—Vassallo (2014) built a
composite indicator for European countries to measure social inclusion, while Reig-
Martinez (2013) calculated a wellbeing composite index to measure socioeconomic
development in various Buropean, Middle Eastern and North African countries.
Gitelman et al. (2010) designed a composite indicator for European road safety. Groh
et al. (2010) calculated composite indices to compare the attractiveness of 27
European countries for institutional investments in venture capital and private equity
assets. Several studies (Edmonds et al. 2020, Magrini—Giambona 2022, Bonnet et al.
2021) have applied this methodology for measuring climate change vulnerability or
sustainable development.

The composite indicator for competitiveness by Karl et al. (2013) is the most
similar to our approach. The research measures the competitiveness of EU member
states by identifying costs (relative to productivity), economic structure, countries’
capabilities regarding exports, and innovation as driving forces. Karl et al. also
measured several aspects of competitiveness by including the social and ecological
dimensions. They have found that new member states fall behind on outcome
measures and capabilities due to different economic structures. However, the research
neither examined the differences among the new member states nor explained the
differences in economic structures. This is the research gap we would like to cover
with this paper by applying a new approach.

Research method

The paper builds on the theoretical underpinnings of economic integration maturity
when designing a composite indicator. The purpose of the article is to gain a clearer
understanding of the potential advantages of EU membership for CEE countries. We
developed a new composite indicator that compresses relevant indices to measure
integration maturity and, consequently, integration profile because it cannot be
adequately described by a single component.

The statistical approach we employed is based on the OECD’s Handbook on
Constructing Composite Indicators (2008). The development of a composite
indicator allows for the comparison and scalability of countries while maintaining a
comprehensive and intricate overall image. Most of the time, working with a single
variable is simpler than trying to find comparable trends across numerous separate
indicators (OECD 2008). The newly constructed indicator proposes results along
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each of Palankai’s factors based on the aforementioned elements. The specific factors
and variables analyzed in this study are presented in Table 1.

The variables were selected based on the literature and available statistics. The
time scale of the analysis was determined with a view to the accession dates and the
availability of a balanced dataset. Therefore, the time period under analysis spans from
2004 through 2021. Due to COVID restrictions, economic data were not always fully
available for 2021. In these cases, we used estimates.

The creation of a statistically stable and reliable indicator can be accomplished in
10 phases, according to the OECD (2008) guidelines (see Figure 1).

Figure 1
The methodological framework of the composite indicator

Developing a ; g .
theoretical ~— —> Selecting - Imputation of N Multivariate

variables missing data analysis
framework

A\

Normalization Weighting and Robustness and Back to the
of data - aggregation - sensitivity - details

A4

Links to other Presentation and
variables > dissemination

Source: Constructed by the authors based on OECD (2008).

Based on the selected 16 indices, our composite indicator is suitable to assess the
readiness of these nations to join the EU in terms of their total economic integration.
Although the selection of the variables is debatable, they were chosen in accordance
with the literature, from dependable sources, and proportionately for each criterion.
This methodology is unique in that it assesses whether countries that are already
members of the European Union have been able to develop economically and profit
from EU membership. The disadvantage of the approach is that it evaluates the
economic elements of integration in an exclusively quantitative fashion.

Analysis

In what follows, the contributions of each variable will be described in depth along
with our conclusions in the sections that follow, based on the methods for developing
a composite indicator.
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Selection of variables

The objective of this step is to endorse the previously outlined theoretical definition.
The availability and quality of the data have a significant impact on this process, so it
is important to analyze the advantages and disadvantages of the chosen subindicators.
Based on Palankai (2010) and Palankai—Mikl6s (2017), variables have been selected in
accordance with the five main pillars.

Table 1
Variable selection based on the theoretical framework
Pillar (basic criteria) Indicators defined Data source(s)
Functioning market economy BTI [1]
Global competitiveness index [2]
Doing business index [3]
Comparative performances Productivity/Unit labor cost [4]
parative p ¢ GDP growth (annual %) 5]
(competitiveness and . i
macroeconomic stability indices) Inflation, consumer prices (6]
(annual %0)
Unemployment rate, total 7

(% of total labor force)

Medium and high-tech export | [§]
(% manufactured goods)

Real-economic integration

Trade balance [9]
OFDI (stock, m US) [10]
Nonperforming loans to total [11]
gross loans (%)

Financing ability IFDI (stock, m US) [10]
Use of IMF credit [12]

(DOD, cutrrent US)

Real GDP per capita (Chain [13]
linked volumes (2010),

EUR per capita)

Convergence Government net lending/ [14]
borrowing (% of GDP)
Government debt to GDP [14]
(% of GDP)

The first variable is the transformation index from the Bertelsmann Stiftung (BTT),
which was selected because it examines and assesses how developing and transitional
nations are guiding societal transformation toward democracy and the market
economy. The index evaluates 129 countries using 17 different criteria. The status
index and the governance index are two indices created by the BTI by combining the
outcomes of transformation processes and political management. The status index
identifies where each of the 129 nations stand on its path toward democracy under
the rule of law and a social market economy through its two analytic dimensions of
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political and economic development. In our computations, the status index was
applied.

The “Comparative performances” pillar contains indices related to
competitiveness and macroeconomic stability. In the case of competitiveness, the EU
only provides guidelines and patterns rather than a specific methodology (EC 2018).
For instance, a country seeking full membership needs to implement the competition
law of the EU and fulfil all its criteria. Since the EU does not have a complex
competitiveness index, we used the World Economic Forum's calculations [2]. Two
other competitiveness indices are also included in this section: one assesses how a
country can form a favorable business environment for companies (Doing business
indicator) (Siljak—Nielsen 2022), and the other is an indicator that measures firms’
competitiveness (productivity/unit labor cost [ULC]) (Szentes 2011). In line with
suggestions in Palankai (2014), the most important macroeconomic indicators (GDP
growth, inflation rate and unemployment rates) are counted in this pillar as well.

In the “Real-economic integration” pillar, following Palankai-Miklés (2017),
indices related to trade and transnationalization were included, such as trade balance,
medium- and high-tech exports, and the level of OFDI.

Related to financing ability, the most important (and available) indicators
(nonperforming loans [NPLs|, IFDI and use of International Monetary Fund [IMF]
credit) were selected to examine the available domestic and foreign capital resources,
the ability of an economy to produce the resources for its own development, and the
way a country operates on capital markets. This variable selection is in line with
Palankai’s (2010) analysis.

In measuring convergence, we follow Palankai’s (2014) approach, which, in
addition to GDP per capita, focuses on development and convergence in monetary
and fiscal terms. Thus, we have included two of the Maastricht criteria as well. The
selection of these variables is supported by the fact that the CEE countries made a
promise at the time of their accessions that they would eventually join the eurozone.

Results of the multivariate analysis

To assess the applicability of the complex indicator and manage any future
methodological developments, it is necessary to look at how indicators move together.
In line with the selection of variables, five separate factors were developed to produce
the most thorough outcome following the correlation analysis (see Table 2).

One drawback of complex indicators is that they tend to display only the overall
picture, whereas minor issues can only be observed on a more in-depth level of study.
That is why we will draw attention to measurements and fundamental characteristics
that exhibit extreme values or have a substantial bearing on our research.
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Table 2
Factor loadings
Number Vatriable F1 F2 F3 F4 F5

1 BTI 0.482| 0.152| -0.407 | -0.161| -0.452
2 Competitiveness index 0.675| 0.455| 0.043| 0.124| -0.194
3 Doing business index 0.204 | —-0.355| 0.616| 0.292| 0.066
4 Productivity/ULC -0.326 | 0.466| -0.199| 0307 | 0.146
5 Medium and high-tech export 0.784| -0.141| -0.176 | —-0.150 | 0.084
6 GDP growth -0.170 | 0.649| -0.166| 0.205| 0.415
7 Inflation (consumer prices) -0.355| 0.467| 0.134| -0.506| 0.128
8 Government net lending/borrowing —0.064 0.621 0.089 0.667 | —0.024
9 Government debt to GDP 0.407 | —0.585| —0.189| 0.138| 0.475
10 Unemployment rate -0.455| -0.412| -0.502| 0.122| 0.117
11 Trade balance 0.724| 0.033| 0.006| 0.328| —0.247
12 GDP per capita (PPP9) 0.784 | —0.001 | —0.388 | 0.050| —0.148
13 IFDI (%GDP) 0.516| 0.148| 0.522| -0.193| 0.202
14 OFDI (%GDP) 0.743 | -0.013| 0.375| 0.011| 0.273
15 Nonperforming loans to total gross loans (%) | —0.345| —0.612| 0.085| 0.416| —0.162
16 Use of IMF credit (% of GNIb) —0.484| -0.042| 0.477| -0.016 | -0.461

a) Purchasing power parity.
b) Gross national income.
Source: Constructed by the authors based on the results of composite indicator analysis.

Normalization of data

This process is carried out to standardize the data and solve the issue of disparate
measuring systems. Only when converted to a common unit of measurement can they
be combined. As such, the values of the variables needed to be harmonized. Indicator
values are transformed into simple numbers by this method, and the standardized
value displays the standard deviation of the variable’s value from the sample average.
The calculation method for the standardized value is:
2= (- w/o 1)

where z is the standardized value, x is the variable's normal value, y is the variable's
average, and 0 is the variable’s standard deviation.

When the standardized value is negative, the variable’s value is below average;
when it is positive, it is above average. This process renders the composite indication
unitless and enables it to be freely aggregated (OECD 2008: pp. 27).

Weighting and aggregation

This step increases the reliability of the composite indicator. It should be noted that
after grouping the indicators, the aggregate weights of the groups differ because of
the weighting method. A linear or geometric strategy can be applied in this situation
(OECD 2008: pp. 31). The weight of each new group was established by factor
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analysis (OECD 2008: pp. 32), which in turn was established by the sum of the
squares of variance of the variables within the group as a result of the correlation of
subindicators (see results in Table 3).

Table 3
Factor analysis and weighting
Variable F1 F2 F3
BTI 0.232 0.023 0.165
Competitiveness 0.456 0.207 0.002
Medium and high-tech export 0.615 0.020 0.031
Trade balance 0.524 0.001 0.000
GDP per capita 0.615 0.000 0.151
OFDI 0.552 0.000 0.141
IMF Loans/GNI (%) 0.234 0.002 0.228
Productivity/ULC 0.106 0.217 0.040
GDP growth 0.029 0.421 0.028
Inflation 0.126 0.218 0.018
Budget deficit 0.004 0.386 0.008
Gov debt (gross) 0.166 0.343 0.036
NPLs 0.119 0.375 0.007
Doing business 0.042 0.126 0.379
Unemployment 0.207 0.170 0.252
IFDI 0.266 0.022 0.273

Note: Light grey represents factor loadings of F1 (“Comparative performances”) principle component; medium
grey represents F2 (“Real-economic integration”) and dark grey represents F3 (“Business environment”) loadings.
Source: Constructed by the authors based on the results of composite indicator analysis.

The squared cosines of the variables are displayed in Table 4. Based on these
findings, weighting was established, as shown in Table 3. It is important to give each
of the components a name when developing a composite indicator (Gitelman et al.
2010: p. 1216); in the section that follows, we will further elaborate the reasoning
behind our naming scheme.

The results in Table 3 show us that instead of five pillars, it is worth establishing
only three. The new pillars highly correlate with the previously defined pillars based
on the theories in Palinkai (2014) and Palankai-Miklés (2017), but minor
modifications should have been carried out since each index can be grouped into
different pillars.
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Table 4
Squared cosines of the variables (values in bold correspond
for each variable to the factor for which the squared cosine is the largest)
Factor loadings

Number Variable F1 F2 F3 F4 F5
1 BTI 0.232| 0.023| 0.165| 0.026| 0.204
2 Competitiveness index 0.456| 0.207| 0.002| 0.015| 0.038
3 Doing business index 0.042| 0.126| 0.379| 0.085| 0.004
4 Productivity/ULC 0.106 | 0.217| 0.040| 0.094| 0.021
5 Medium and high-tech export 0.615| 0.020| 0.031] 0.023| 0.007
6 GDP growth 0.029| 0.421| 0.028| 0.042| 0.172
7 Inflation (consumer prices) 0.126| 0.218| 0.018| 0.256| 0.016
8 Government net lending/borrowing 0.004| 0.386| 0.008| 0.444| 0.001
9 Government debt to GDP 0.166| 0.343| 0.036| 0.019| 0.226
10 Unemployment rate 0207 0.170| 0.252| 0.015| 0.014
11 Trade balance 0.524| 0.001| 0.000| 0.108| 0.061
12 GDP per capita (PPP%) 0.615| 0.000| 0.151| 0.003| 0.022
13 IFDI (%GDP) 0.266 | 0.022| 0.273| 0.037| 0.041
14 OFDI (%GDP) 0.552| 0.000| 0.141] 0.000| 0.075
15 Nonperforming loans to total gross loans (%) | 0.119| 0.375| 0.007 | 0.173| 0.026
16 Use of IMF credit (% of GNIb) 0.234| 0.002| 0.228| 0.000| 0.212

Source: Constructed by the authors based on the results of composite indicator analysis.

In the first group, BTI, Word Economic Forum (WEF) competitiveness, medium-
and high-tech exports, trade balance, GDP per capita, OFDI and the usage of IMF
credits have the strongest contribution. Based on these findings, we named the first
group “Comparative performance”, which represents the most significant part of our
composite indicator (63.3%). The second group includes labor productivity, GDP
growth, inflation, government net lending/borrowing, rate of government debt and
the rate of nonperforming loans. In line with the theoties, this group is called “real-
economic integration”. Its overall contribution is 26%. There was one major deviation
from the results. Inflation and budget deficit data were supposed to create another
factor. However, the contributions of these variables to the second factor were 0.218
and 0.386 and to the fourth factor were 0.256 and 0.444. There was no significant
difference between the numbers, but it is more logical to pair them to the second
large group. Thus, the third group contains the doing business index, unemployment
ratio and IFDI. These variables showed such different results and no significant
correlation with the other variables that we had to create a separate group for them.
Based on previous research (Siljak—Nielsen 2022, Armas 2022), this factor was named
“Business environment”. Its final contribution to the composite indicator is 10.8%,
as it represented the least number of comovements.
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Table 5

Results and formulated criteria after weighting and aggregation

Comparative petformances

Real-economic integration

Business environment

BTI

Global competitiveness index
Medium and high-tech export (%o
manufactured goods)

Trade balance

Real GDP per capita (Chain
linked volumes (2010),

EUR per capita)

OFDI (stock, m US)

Use of IMF credit (DOD,
current US)

Productivity/Unit labor cost
GDP growth (annual %)
Inflation, consumer prices
(annual %0)

Government net
lending/botrowing (% of GDP)
Government debt to GDP (%
of GDP)

Nonperforming loans to total
gross loans (%)

Doing business index
Unemployment rate, total (% of
total labor force)

IFDI (stock, m US)

Source: Constructed by the authors based on the results of composite indicator analysis.

Robustness and sensitivity analysis

Robustness analysis must precede the validation of the data. To prove this, we used
a Monte Carlo simulation: we created alternative economic conditions in which every
indicator’s value would be multiplied by 0.7 and 1.3 (-30%; +30%). We executed
5,000 alternative scenarios for each participating country (Hungary, Slovakia,
Slovenia, Czech Republic, Poland, Romania, Bulgaria, Croatia) and for each analyzed
date (2004, 2013, 2019), so 125 thousand random indicator values were simulated.
The results were consistent, and the standard deviation was stable and stayed within
the —1 and 1 thresholds (although it was very close to the 1 bin border).

Figure 2
Visualization of simulation results when changing economic conditions
Simulations
35 000
Monte Carlo Sensitivity analysis
30 000 A Max 14.08853
Min -9.346
25000 - Average —0.11001
Standard deviation 3.727147
20 000 A =
15000 -
10 000 1
5000 -
0 ““ﬂﬁﬂﬁ‘
=% — 3% < o o~ o =% — 0, o ) 32N (S — [N 0,
B e e S I
T

Source: Constructed by the authors based on the results of composite indicator analysis.
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The distribution is slightly different from the normal 68-95-99 rule; it is
79-96-99% but still falls in the normal measures (not triangle or equal distribution).
Figure 2 shows the results of the simulations. The mean indicator value was 0.1, and
more than 30,000 calculations resulted in this result. To further increase the
robustness of our model, we also performed simulations related to the weights of the
indicators. We executed two more sensitivity analyses with two different approaches.
First, we calculated the contribution of the indicators based on their variances to the
total eigenvalues, basically calculating individual weights for each indicator. These
individual values were then simulated with the same Monte Carlo approach with
+/-30% ratios. In the case of the second analysis, the same method was used, but we
used weightings based on the grouping of our indicators (Table 5). The difference
between the results is statistically significant (see results in Figures 3 and 4). In the
case of the individual indicator weighting simulations, a huge number of the indicator
values could not stay within the normal threshold (standard deviation 0.2, the limits
were +/-0.2). When using the group weightings, the higher number of simulation
results stayed within the normal —1 and 1 range (standard deviation 1.75, the limits
were +/-1.8). It shows that with individual weights for each variable, our complex
indicator becomes uncertain. It also confirms the findings of previous research —
when creating a composite indicator based on principal component analysis (PCA)
factor analysis, it is always worth using subgroups for the variables, as it provides
further robustness to the model (OECD 2008, Freudenberg 2003).

Figure 3
Visualization of simulation results based on subgroup weights
Simulations
30 000
Monte Carlo Sensitivity analysis
25000 A B Max 0.76718
Min 0.4351
i [] Average 0.000074

20000 Standard deviation 0.21
15000 A
10 000 A

5000 -

0 — [l

= T

C)\'\ w’\ [\'\ Lr)'\ ﬁ:\ mﬂ Nﬂ F‘ﬂ On ‘_"n Nn mn <'-n-s mn [\n wn on
S 9§ 9 5 F 5 5 F < S S I <SS S <
indicator values

Source: Constructed by the authors based on the results of composite indicator analysis.
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Figure 4
Visualization of simulation results based on individual weights
Simulations
35000
Monte Catlo Sensitivity analysis
30 000 A Max 6.29129
Min —5.6781
25000 - Average 0.0035
Standard deviation 1.75
20 000 A
15000 -
10 000 -
5000 -
0 AOH - m

o
‘_"A Nn mn ﬂ‘n mn on wn on On Qh wf\ \DA mrs ﬂ—h mrs N’\ oa
TYTTTNTFF S A o

indicator values

Source: Constructed by the authors based on the results of composite indicator analysis.

The simulations showed that our measures can be considered robust, as the
standard deviation for the indicator value remained a constant 3.5, which means that
the model is not too sensitive to the changing factors. Even in cases of extreme
measures when indicators’ values were multiplied by 0.1 and 1.9 (=90%; +90%), the
standard indicator value deviation stayed between 3.68 and 3.73, and the distribution
was also mostly normal 80-97-99.

Back to the details

Given that it may be utilized as a summary indicator, a composite indicator is an
appropriate tool to see CEE countries” economic development after EU accession.
On the other hand, the composite indicator values can also be broken down so that
the contribution of indicators and subcomponents can be determined. As a result,
countries may be described using just one factor, and their weaknesses can be brought
to the front. In this instance, we have used spider type charts to visualize the
performance of the CEE countries (Figure 5).

The temporal dimension was established using data from 2004, 2013 and 2019.
2004 have been selected as it was the accession date for most of the postsocialist
countries. 2013 has been the accession date for Croatia, and it was also the first
successful year after the global financial crisis. 2019 was the last stable year without
any economic shocks, such as the COVID-19 pandemic.
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Figure 5
Visualization of country performances*
Czech Republic Slovakia Hungary
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* The variables see in the Table 2.
Source: Constructed by the authors based on the results of composite indicator analysis.

These results show that new member states could improve their performance in
almost all the criteria following their respective accession rounds. The exceptions are
the values of the BTI index in Hungary, Poland and Bulgaria, where we can observe
a decrease. We can also observe some deterioration in macroeconomic indicators,
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such as higher inflation rates, higher budget deficits and government debt, mainly in
CEE countries that have not yet joined the eurozone. However, in Slovakia and
Slovenia, the productivity/unit labor cost ratio decteased, probably as a result of
adopting the EUR and experiencing higher wages.

Validation of results

It is important to compare the composite indicator results to other indicators. Since
a country’s human development index (HDI) primarily describes its socioeconomic
development, it is important to examine the relationship between this indicator and
our composite indicator. Figures 6 and 7 illustrate an analysis of the correlation
between our composite indicator and HDI (Szép et al. 2022, Kashour 2023) using
data from 2019 and 2013.

Figure 6

Visualization of country performances based on HDI compared to
our indicator values, 2019

Indicator value

10
y = 91.143x — 76.358 *
R? =0.72
8 A 0{7269 Czech Republic
6 4
Poland *
4 Hungary Slovakia Slovenia
* o
2 4
0 T T T T T
Bulgaria .
P ¢ Croatia
2 4 Romania
4
0,80 0,82 0,84 0,86 0,88 0,90 0,92
HDI

Source: Constructed by the authors based on the results of composite indicator analysis.

The correlation between the composite indicator and the HDI is strong, R? = 0.73.
This shows a relation between the two indicators. Looking at the 2013 data,
comovement was also observed in terms of the closeness of the relationship, showing
a moderate result of R* = 0.53. The strong correlation between the composite
indicator and HDI data, retaining validity across different time periods, supports that
the weighting of the subindicators is balanced and well defined.
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Figure 7
Visualization of country performances based on HDI compared to

our indicator values, 2013

Indicator value
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Source: Constructed by the authors based on the results of composite indicator analysis.

Presentation and dissemination

After visualizing the composite indicator values, we can see how the situation in CEE
countries has changed in terms of economic integration maturity and integration
profile. The time frame of our analysis was from 2004 through 2021, but here, we
visualized the results from 2004, 2013 and 2019 for the reasons mentioned above.

It is clear that the Czech Republic significantly increased its results, while the
performance is moderately higher in countries such as Poland, Hungary, Slovakia, and
Slovenia. It is also clear that Romania and Bulgaria showed the poorest performance
among the analyzed countries, but Croatia’s results are also relatively low (Figure 8).
The composite indicator clearly reflects how EU accession assisted these countries to
develop over time. It is important to note that Croatia has spent only 9 years inside
the union compared with 15 years in the cases of Romania and Bulgaria. All other
countries in the analysis joined 18 years ago.

Czech Republic was able to improve its performance in all areas except for
productivity, which slightly decreased in the examined period. The highest
improvements can be observed in the areas of trade balance, increase in
competitiveness, and outward and inward foreign direct investments. The Czech
improvement in trade balance is the highest in the region. In the case of Poland, where
we can observe the second highest increase in the composite indicator, the increase
in productivity is outstanding in the region, which leads to higher economic growth.
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Significant improvements can be observed in IFDI and OFDI stocks likewise; both
significantly increased in the examined period in the country. OFDI stocks show the
highest increase in the region. Slovakia and Slovenia were able to improve their
competitiveness significantly. The share of medium- and high-tech exports is the
highest in Slovakia, Hungary, Czech Republic, and Slovenia. While the highest
increase in medium- and high-tech exports can be observed in the case of Bulgaria,
its share is still low compared to these countries. Croatia was able to slightly increase
its performance in every aspect. The improvement in BTI (economic transition) is
the most remarkable in the region (albeit from lower indicator values). In Romania
and Bulgaria, IFDI stock and medium- and high-tech export shares increased
significantly from 2004 to 2019, even though they started from low bases. At the same

time, productivity and trade balance deteriorated significantly.
Figure 8

Values of the composite indicator of CEE

10

-8
Czech Hungary  Poland  Romania Slovakia  Slovenia  Croatia Poland
Republic

m2004 m2013 ©2019

Source: Constructed by the authors based on the results of composite indicator analysis.

The results clearly support our hypotheses. First, CEE countries that developed
their economic (trade and FDI) relations with other EU members were able to
increase their composite indicator values and thus their integration profile
performance. Unsurprisingly, countries that joined the EU earlier were more
successful in this respect (Figure 9). Second, it also comes out cleatly that countries
located in closer geographical proximity to cote countries such as Germany, Austria
or Italy were the most successful in this process. The Czech Republic achieved the
highest result; its high competitiveness improved further, and its close economic ties
with Germany and Austria played a significant role in development. In the case of
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Slovakia, improvements show a pattern similar to the cases of Hungary, Poland and
Slovenia, but we found lower composite indicator values mainly due to Slovakia’s
lower performance in IFDI and OFDI activities and less improvement in trade
balance compared to Czech Republic.

Figure 9
Map of CEE countries with their indicator values from 2019

, ¢
e ‘ Composite indicator

RS 1(-1.81)~(-1.40)
¥ T(-1.39)- 2.64
m 265- 393
394 892

Source: Constructed by the authors based on the results of composite indicator analysis.

As such, it appears that Slovakia is the second most successful economy among
the CEE countries in terms of benefitting the most from EU accession. Poland,
Slovenia and Hungary achieved similar results, and their improvement is also
significant and obvious (Figures 8 and 9). The results of Romania, Bulgaria, and
Croatia are more worrying. They do not share any borders with the core countries,
and they are also struggling with lower competitiveness, labor market challenges, and
relatively weak institutions characterized by high corruption or weak rule of law.
These aspects are obviously region-specific phenomena, and these three countries
were performing worse than the other five.
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Conclusions

Our results are in line with previous findings in the corresponding literature (Allard
2009, Grela et al. 2017, Palankai 2010 and Tankovsky—Endrédi-Kovacs 2021). The
novelty of this study is that it examined the results of accession by introducing a new
approach and composite indicator. The methodology allowed us to examine how
economic integration maturity and profile changed over time and to judge how
successfully these member states have been able to exploit the benefits of the
integration.

The eight CEE countries in the analysis have benefitted from European
integration and have been able to reach higher economic performance since their
accessions. Countries that could form a favorable business environment for foreign
direct investments (Czech Republic, Poland and Slovenia) showed higher
performance. In accordance with Pina—Sicari (2021), we can propose that relatively
higher economic benefits from EU accession are mainly derived from embeddedness
in Western European (German) supply chains. In parallel, these countries could also
increase their outward FDI, which was outstanding in their performance compared
to the other countries in the region. On the other hand, they are still facing serious
challenges, such as lower labor productivity and GDP growth or unstable current
account balances. The performance values for Romania, Bulgaria, and Croatia fall
below the regional average. In their cases, challenges of preserving convergence are
more relevant. Inefficient bureaucracy and low-quality institutions ate decreasing their
competitiveness and FDI attracting capabilities.

The variables representing economic policy suggest that countries benefitted more
from membership if, in addition to creating a favorable business environment for
Western multinational corporations, they could effectively improve their productivity
and support their domestic companies in internationalization, thus increasing
outward foreign direct investments. Our results suggest that countries with strong
institutions and relatively high BTT indices are more successful in this. However, to
learn more about this relationship, further research is necessary.

The study successfully quantified that these countries have developed from an
economic perspective, but the applied methodology has some drawbacks. One of the
limitations of our paper is that we mainly focused on the accession criteria supported
by the European Commission and Tibor Palankai. As such, geopolitical analysis was
not the subject of this paper, but it is worth mentioning that the region’s importance
is increasing in parallel with the war in Ukraine. As a key player on the Eastern borders
of the EU, Russia also has significant interest in the CEE regions. Creating and
maintaining the energy union became a key aspect for Brussels. The countries in our
analysis tend to be the most dependent on Russian energy, and increasing prices will
significantly decrease their competitiveness. Their high embeddedness in supply
chains can also lead to further loss of competitiveness for the EU on global markets.
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The main limitation of this paper and its methodology is a lack of qualitative analysis,
as it only contains quantifiable aspects and indicators while ignoring aspects that cannot
be quantified (e.g., the negative effects of FDI, improvements in quality of life or judicial
independence) (Freudenberg 2003). Nevertheless, it is an appropriate approach to
examine these countries’ economic output after their accession to the EU.

For further research directions, this methodology can be extended to Western
Balkans or other countries that are willing to join the European Union. It is worth

comparing these countries’ performance to that of EU candidate countries to obtain
a comprehensive understanding of policies that can serve as role models for countries
aspiring to join the EU. It could represent a kind of benchmark or target performance,
which can further highlight and contribute to a better understanding of the ongoing
processes (Docekalova—Kocmanova 2016). Similar calculations can be executed for
other regional cooperations to measure their effectiveness and effects on member
states. Another research direction is to reveal the role of cities and clusters in our
results (Pathy 2017). Finally, more and noneconomic indices can be involved in future
research to obtain a more complex picture of these countries’ integration maturity
and profile, as Karl et al. (2013) did in their research.

REFERENCES

ALLARD, C. (2009): Competitiveness in Central-Europe: What has happened since EU
accession? Working Paper No. 2009/121, International Monetary Fund,
Washington D. C., The United States.

ARMAS, J. (ed.) (2022): The economi situation of the Western Balkans: an untapped potential? KK 4:1:
Periodical publication of the Institute for Foreign Affairs and Trade No. 2022/6,
Institute for Foreign Affairs and Trade, Budapest.

BALDWIN, R-WYPLOSZ, C. (2004): The economics of European integration McGraw-Hill
Education, London.

BONNET, J.—COLL-MARTINEZ, E.—RENOU-MAISSANT, P. (2021): Evaluating sustainable
development by composite index: Evidence from French departments
Sustainability 13 (2): 761. https://doi.org/10.3390/su13020761

CAPELLO, R—PERUCCA, G. (2014): Openness to globalization and regional growth patterns in
CEE countties: From the EU accession to the economic ctisis Journal of Common
Market Studies 53 (2): 218-2306. https://doi.org/10.1111/jcms. 12157

DAvVIDDI, R~I1.ZKOVIC, F. (1997): The Eastern enlargement of the European Union: Major
challenges for macro-economic policies and institutions of Central and East
Buropean countries European Economic Review 41 (3-5): 671-680.
https://doi.org/10.1016/S0014-2921(97)00047-0

DOCEKALOVA, M. P.—KOCMANOVA, A. (2016): Composite indicator for measuring corporate
sustainability Ecological Indicators 61 (2): 612—623.
https://doi.ore/10.1016/i.ecolind.2015.10.012

EDMONDS, H. K.—~LOVELL, J. E~LOVELL, C.A.K. (2020): A new composite climate change
vulnerability index Ecological Indicators 117 (106529).
https://doi.org/10.1016/j.ecolind.2020.106529

Regional Statistics, Vol. 13. No. 5. 2023: 899-924; DOI: 10.15196/ RS130505



Viktéria Endrédi-Kovacs - Oleg Tankovsky

EL-AGRAA, A. M. (1989): The theory and measurement of international economic integration Palgrave
Macmillan, London.

ENDRODI-KOVACS, V.~TANKOVSKY, O. (2022): A composite indicator for economic
integration maturity: the case of Western Balkan countries Eastern Journal of
European Studies 13 (1): 148-166. https://doi.org/10.47743 /¢jes-2022-0107

EUROPEAN COMMISSION (EC) (2018): A credible enlargement perspective for and enbanced EU
engagement with the Western Balkans COM (2018) 65 Final, Strasbourg.
https://doi.org/10.2775/902991

FREUDENBERG, M. (2003): Composite indicators of country performance: A critical
assessment OECD Science, Technology and Industry Working Papers No. 2003/16,
Organisation for Economic Co-operation and Development Publishing.
https://doi.org/10.1787/405566708255

GABRISCH, H—WERNER, K. (1998): Advantages and drawbacks or EU membership — The
structural dimension Comparative Economic Studies 40 (3): 79-103.
https://doi.org/10.1057/ces.1998.23

GIAMBONA, F.—VASSALLO, E. (2014): Composite indicator of social inclusion for European
countries Social Indicators Research 116: 269-293.
https://doi.org/10.1007/511205-013-0274-2

GITELMAN, V.—DOVEH, E.-HAKKERT, S. (2010): Designing a composite indicator for road
safety Safety Science 48 (9): 1212-1224. https://doi.org/10.1016/].ss¢i.2010.01.011

GRANCAY, M.—SUMILO, E.—~VVEINHARDT, J. (2015): Trade in Central and Eastern European
countries ten years after their EU accession — Is there convergence? Society and
Economy 37 (4): 443—460. https://doi.org/10.1556/204.2015.37.4.2

GRELA, M.—~MAJCHROWSKA, A.~MICHALEK, T.-MUCK, J.—STAZKA-GAWRYSIAK, A.—
TCHOREK, G.—WAGNER, M. (2017): Is Central and Eastern Europe converging
toward the EU-15? Working Paper No. 264, Narodowy Bank Polski, Warsaw.

GROH, A. P.—VON LICHTENSTEIN, H.—LIESER, K. (2010): The European venture capital and
private equity country attractiveness indices Journal of Corporate Finance 16 (2):
205-224. https://doi.org/10.1016/}.jcorpfin.2009.09.003

HUGHES, H. L—ALLEN, D. (2009): Central and Eastern Europe and EU accession 2004: Views
of the impact on tourism Tourism and Hospitality Research 9 (3): 185-198.
https://doi.org/10.1057/thr.2009.9

JovANOVIC, M. N. (2007): The economics of international integration Edward Elgar Publishing,
Cheltenham.

KARL, A~BARENTHALER-SIEBER, S.—VOGEL, J. (2013): Competitiveness under new
perspectives WWW forEurope Working Paper No. 44, WWWforEurope, Vienna,
Austria.

KASHOUR, M. (2023): Interlinkages between human development, residential energy
consumption, and energy efficiency for the EU-27 member states, 2010-2018
Regional Statistics 13 (1): 3654 https://doi.org/10.15196/RS130102

Kiss, J. (2007): The impact of EU accession on the agricultural trade of the Visegrad countries
Hungarian Statistical Review Special number 11: 93-116.

MAGRINI, A.—GIAMBONA, F. (2022): A composite indicator to assess sustainability of
agriculture in European Union countries Social Indicator Research 163: 1003—1036.
https://doi.org/10.1007/5s11205-022-02925-6

Regional Statistics, Vol. 13. No. 5. 2023: 899-924; DOI: 10.15196/ RS130505



A composite indicator to evaluate EU membership:

The case of Central and Eastern European member states, 2004-2021 923

NAGY, S. GY.—SILJAK, D. (2018): Economic convergence of the eastern partnership countries
towards the EU-13 Eastern Journal of Enropean Studies 9 (2): 169-185.
https://doi.org/10.15678/eber.2019.070312

PALANKAL T. (2010): Evaluation of EU membership of the new member states, Hungary after
five year membership Kiz-gazdasdg— Review of Economic Theory and Policy 5 (3): 9-23.

PALANKAL T. (ed.) (2014): Economics of global and regional integration Akadémiai Kiado, Budapest.

PALANKAL T.—MIKLOS, G. (2017): Integration profiles for Central Europe and Hungary. In:
DE LOMBAERDE, P.—SAUCEDO ACOSTA, E. (eds): Indicator-based monitoring of regional
economic integration pp. 95—134., United Nations University Series on Regionalism,
Vol 13. Springer, Cham. https://doi.org/10.1007/978-3-319-50860-3 4

PATHY, A. (2017): Types of development paths and the hierarchy of the regional centres of
Central and Eastern Europe Regional Statistics 7 (2): 124-147.
https://doi.org/10.15196/RS070202

PINA, A.—SICARI, P. (2021): Enhancing regional convergence in the European Union Working
Paper No. 1969, OECD Economics Department, Paris.

RAPACKI, R—PROCHNIAK, M. (2019): EU membership and economic growth: Empirical
evidence for the CEE countries Ewuropean Journal of Comparative Economics
16 (1): 3-40.

REIG-MARTINEZ, E. (2013): Social and economic wellbeing in Europe and the Mediterranean
Basin: Building an enlarged human development indicator Social Indicator Research
2013 (111): 527-547. https://doi.org/10.1007/5s11205-012-0018-8

Rusy, V. D.—ROMAN, A. (2018): An empirical analysis of factors affecting competitiveness of
C.E.E. countties Economic Research 31 (1): 2044—2059.
https://doi.org/10.1080/1331677X.2018.1480969

SijAK, D.-NIELSEN, C. (2022): Institutions and integration (im)maturity: The case of Bosnia
and Herzegovina Society and Economy https://doi.org/10.1556/204.2022.00020

SNIDAL, D. (1991): Relative gains and the pattern of international cooperation American Political
Science Review 85 (3): 701-726. https://doi.org/10.2307/1963847

SZENTES, T. (2011): Concept, measurement, and ideology of ,,national competitiveness” Koz-
gazdasdg, Review of Economic Theory and policy 6 (4): 9-59.

SzBp, T~TOTH, G.—LABELLE, C. M. (2022): Farewell to the European Union’s east-west
divide: Decoupling energy lifts the well-being of households, 2000-2018 Regional
Statistics 12 (3): 159—190. https://doi.org/10.15196/RS120307

TANKOVSKY, O.—ENDRODI-KOVACS, V. (2021): The economic integration maturity of
Romania and Bulgaria. In: HOROBET, A.-BELASCU, L.—POLYCHRONIDOU, P.—
KARASAVVOGLOU, A. (eds): Global, regional and global perspectives on the economies of
Southeastern Europe pp. 91-104., Springer Proceedings in Business and Economics,
Cham.

ZHou, P—zZnou, D~PoH, K. L. (2014): An optimization-based composite indicators
approach to performance assessment INCOSE International Symposium 19 (1):
1676-1687. https://doi.org/10.1002/1.2334-5837.2009.tb01043.x

VINER, J. (2014): The customs union issue Oxford University Press, New York.

Regional Statistics, Vol. 13. No. 5. 2023: 899-924; DOI: 10.15196/ RS130505



924 Viktéria Endrédi-Kovdcs - Oleg Tankovsky

INTERNET SOURCE

OECD (2008): Handbook on constructing composite indicators — Methodology and nser guide.
http://www.oecd.org/std/42495745.pdf (downloaded: July 2022)

DATABASES/WEBSITES

[1] BERTELSMANN STIFTUNG: Transformation index.
https://bti-project.org/en/?&cb=00000 (downloaded: June 2022)

[2] WORLD ECONOMIC FORUM: Reports.
https://www.weforum.org/reportsPutf8=%H2%9C%93&query=Global+compe
titiveness+report (downloaded: June 2022)

[3] WORLD BANK: DataBank, doing business.
https://databank.worldbank.org/source/doing-business (downloaded: June 2022)

[4] EUROSTAT: Labor productivity, unit labor cost.
https://ec.curopa.cu/eurostat/databrowser/view/NAMA 10 LP ULC/default

/tablerlang=en (downloaded: June 2022)
[5] WORLD BANK: GDP growth, annual.

https://databank.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG /1ff4a498

Popular-Indicators (downloaded: June 2022)

[6] WORLD BANK: Inflation, consumer prices.
https://databank.worldbank.org/indicator/FP.CPL.TOTL.ZG/1ff4a498 /Popula
r-Indicators (downloaded: June 2022)

[7] WORLD BANK: Unemployment rate.
https://databank.wotldbank.org/metadataglossary /world-development-
indicators/series/SL.UEM.TOTL.ZS (downloaded: June 2022)

[8] WORLD BANK: Medjun and high-tech exports.
https://databank.worldbank.org/metadataglossary /world-development-
indicators/series/TX.MNF.TECH.ZS.UN (downloaded: June 2022)

[9] EUROSTAT: International trade of EU, the eunro area and the Member States by SITC product group,
Trade balance.
https://ec.europa.eu/eurostat/databrowser/view/EXT LT INTERTRD/defa
ult/tablerlang=en (downloaded: June 2022))

[10] UNCTAD: World investment report annex tables.
https://worldinvestmentreport.unctad.org/annex-tables/ (downloaded: June 2022)

[11] WORLD BANK: Nonperforming loans to total gross loans.
https://databank.wotldbank.org/metadataglossary /world-development-
indicators/series/FFB.AST.NPER.ZS (downloaded: June 2022)

[12] WORLD BANK: Use of IMF credit.
https://data.worldbank.org/indicator/DT.DOD.DIMF.CD?locations=F1
(downloaded: June 2022)

[13] EUROSTAT: Real GDP per capita.
https://ec.curopa.ecu/eurostat/databrowser/view/sdg 08 10/default/table
(downloaded: June 2022)

[14] EUROSTAT: Government deficit/ surplus, debt and associated data.
https://ec.curopa.cu/eurostat/databrowser/view/gov_10dd edptl/default/tabl
erlang=en (downloaded: June 2022)

Regional Statistics, Vol. 13. No. 5. 2023: 899-924; DOI: 10.15196/ RS130505




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


