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Abstract: This paper aims to analyze the extent to which European Union
(EU) member states succeed in diminishing income disparities using their
quality of governance in the context of rising income inequality. By using the
Data Envelopment Analysis (DEA) nonparametric method, the link between
each country's efforts regarding their governance quality and the impact of
these efforts on countering growing inequality was uncovered. The data
used in this study were collected for the year 2020, for all the 27 member
states of the European Union. The main findings point out that, on average,
EU countries are relatively inefficient, with only three countries achieving
high levels of government performance, whose financial policies are
reflected in reducing income inequalities, namely: Luxembourg, Cyprus, and
Bulgaria. Furthermore, it was concluded that EU veteran states are relatively
more effective than those that joined after 2004 in terms of eliminating
income disparities through effective governance-
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1. Introduction

Income inequality, a growing phenomenon in the current economic context, has
attracted the attention of researchers across the global economy. Thus, in recent
decades, numerous studies have turned their attention to the impact and evolution of
this social phenomenon, arguing that both increased income inequality and the lack of
development opportunities lead to significant economic and social imbalances (Piketty,
2014). Thus, the issue of income distribution and the implications it has on the economic
sphere can be said to be a challenge for governments around the world.

The purpose of this research is to determine the extent to which the EU Member
States manage, with the help of the quality of governance (considered in this study as
input variables), to solve the problem of income inequality (output), through the Data
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Envelopment Analysis nonparametric method (DEA). The novelty of the paper lies in the
methodological approach in the analysis of government efforts to reduce income
disparities, framing variables that capture institutional quality as resource elements of
the Member States.

The current paper is organized as follows: section two is dedicated to literature
review; section three is focused on materials and methods; results are presented in
section four; section five is focused on discussions, whilst conclusions are presented in
the last section.

2. Literature Review

Public choice theory is the response of neoliberal thinkers to the need to analyze
government action as well as public institutions, dominated by political influences,
through an economic lens, which also represents the novelty of the doctrine. Thus, the
theory of public choice addresses issues concerning the failures and inefficiency of the
public system, as well as rent-seeking phenomena, bribery, corruption, excessive
bureaucracy and its implications, the true extent of government intervention and its
impact on public efficiency, rising income inequalities, the state as a captive of interest
groups, governance efficiency and quality, the voting system as the foundation of
democracy, as well as the concept of maximizing one’s individual utility, even in the
public sector (Buchanan and Tullock, 1965; Butler, 2012).

The concept of governance, together with the notion and implications of a good
governance, viewed as an important element of the public choice doctrine, has been
widely discussed in the research literature in this domain, with established authors
looking at the phenomenon from different perspectives and giving it different valences
(UNDP, 1997; World Bank, 1994; Katsamunska, 2016; Rotberg, 2014; Fukuyama, 2013).
Moreover, governance quality was also analyzed in terms of its relationship and
correlation with economic growth, quality of life, and population wellbeing.

Farkas (2019) classifies EU states based on the quality of governance, while Jianu et al.
(2020) categorizes the EU member states into clusters considering the concepts of
inclusive and exclusive institutions, concluding that inequality remains a real problem in
states with extractive institutions, which are real, specific examples of public choice
theory, which operate on the basis of logrolling and rent-seeking, without involving
voters in the decisions made. These disparities highlighted by the aforementioned
studies pose a long-term challenge to the European Union's convergence and
integration, considering the need for improvement of both institutions’ quality as well as
public policy development and implementation.

Helliwell et al. (2018) reinforce the ideas presented in the literature and confirm that
improvements in governance quality can have a significant impact on populations'
overall wellbeing, notwithstanding the fact that action takes time. Furthermore, Angelini
et al. (2020), also considering the link between governance efficiency and population
wellbeing, examined how different types of governance impact the degree of well-being
in each society.
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According to the authors Filauro and Fischer (2021), inequality at the EU level is the
aggregate of inequality within and between its member states. As the authors argue,
this remark is important in determining the optimal level of government to address
union-wide income disparities. If intra-country inequality is the primary cause of
inequality, national institutions are responsible for coordinating and implementing
efficient policies that target diminishing intra-country income disparities. On the other
hand, to minimize between-state inequality, the EU structure's primary responsibility is
to strengthen convergence policies through cohesion programs.

The paper of Kouadio and Gakpa (2022) points out that improvements in governance
quality, more precisely in the judicial system, higher control of corruption, and higher
levels of bureaucratic competence are required for economic development to
considerably reduce income disparity, emphasizing the impact of institutional quality
when considering the West African region. The authors' reform proposals are
complemented by the study of D’Hombres et al. (2012), which captures the relevance of
these improvements to the EU structure as well. D’Hombres et al. (2012) review the
literature on income inequality in the EU structure, drawing attention to the fact that
income inequality manifests a negative impact upon voter turnout, population
happiness, and social capital, as well as a positive impact on rising criminality.

3. Data and Methodology

The analysis of the effectiveness of government quality in the European Union on
income inequality was conducted using the DEA multifactor mathematical model. The
analysis was carried out for all 27 EU Member States, for the year 2020, the most recent
year in which there was no issue of non-publication of data by statistical institutions.
Thus, through the DEA framework, for each decision-making unit (DMU), represented by
an EU member country, an efficiency score was determined by processing the input and
output data. At the same time, the database under consideration consists of 27 DMUs,
each with 3 inputs and 2 outputs. In this analysis, DEA represents the link between each
country's efforts on the quality of governance and the results these efforts have on
income distribution and the fight against growing inequalities.

The analysis of governance quality and income inequality is based on the model
constructed by Debnath and Shankar (2014), who analyze the link between high
governance quality and happiness. Inspired by the model constructed by Helliwell and
Huang (2006), as well as by Kaufmann et al. (2008), and Ott (2010), the authors divided
government quality into two variables, namely the democratic quality of governance
and the technical quality of governance.

Thus, starting from the model constructed by Debnath and Shankar (2014) and
adapting it to capture the effectiveness of the quality of government policies on the
phenomenon of growing income inequality from the perspective of public choice, the
variables considered in the model are as follows:

Input variables:
1. Technical quality of governance (points). This variable includes government
effectiveness, quality of the regulatory framework, rule of law, and control of
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corruption, indicators provided by the World Bank, thus capturing the quality of
government policy formulation, the quality of regulation that promotes economic
development in both the public and private sectors, and the prevention of crime and
violence, along with the fight against corruption;

2. The democratic quality of governance (points). Encompasses the variables of voice
and accountability, political stability, and the absence of violence within a state,
capturing the freedom of the press, freedom of expression, and economic freedom
of individuals, as well as the absence of violence, protest, and abuse;

3. Government expenditure (% GDP). This variable captures the level of resources
allocated by EU governments to national economies.

Output variables:

1. The median income (Euro) captures the reference level around which most incomes
within a country are grouped, being the level that divides income into two equal
measures. The median value is statistically more significant compared to the mean,
better indicating the central tendency within a sample, as outliers (i.e., maximum and
minimum values) affect the median less than they affect the mean.

2. Income equality (inverse of the Gini coefficient). The Gini coefficient is the main
variable capturing the level of income inequality in both parametric and non-
parametric models in the literature. In the case of this coefficient, the higher the
value, the more unequally the income of the population is distributed. However,
given the DEA methodology, the outputs should reflect the desired outcomes
(Afonso and Aubyn, 2006). Thus, taking Poveda's (2011) study as a reference model
in which the inverse of the Gini coefficient is used as an output variable, as a measure
of equality in income distribution. In the present analysis, the inverse of the Gini
coefficient, or the rescaled Gini coefficient, is determined as 1- Gini coefficient. Thus,
a higher value of this coefficient signals high income equality.

The main sources of data are the World Bank, together with Eurostat's database.
Regarding the size of the database used to perform the DEA analysis, we can mention
that both the conditions stated by Sarkis (2007) and Bowlin (1998) as well as Dyson et al.
(2001) were met, with the model aimed at analyzing 27 DMUs, significantly higher
compared to the minimum number of decision units of 3 x (3 input variables + 2 output
variables), i.e. 15 units in Sarkins (2007) and Bowlin's (1998) perception, a scenario that
also applies to Dyson et al.'s observation (2001), where the number of decision units
should be double the total number of inputs and outputs, 2 x (3 input variables + 2
output variables), i.e. 10 units, in order to perform properly.

4. Results

The determination of government quality efficiency scores and its impact on reducing
income inequality within the EU Member States was carried out using the DEA
mathematical model, as mentioned above, both through the input-oriented model and
the output-oriented model, by applying mathematical criteria specific to the DEA BCC
model with variable returns to scale (VRS).
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Moreover, the study of the effectiveness of governance on the reduction of income
inequality is highlighted both through the optics of the 3 input and 2 output analysis, as
well as in the 1 input 1 output scenario, where the variables are homogenized into a
single input variable and a single output variable.

Analyzing the standardized values of both the input and the output variables, the most
significant deviation from the mean is found in the input variable "Technical governance
quality", which records a value of 0.5626 points, capturing the heterogeneity of EU
Member States in terms of the technical dimension of governance. The countries with
the index furthest away from the EU average in terms of this variable are Finland
(1.9215), Denmark (1.8560), and Luxemburg (1.7908), while at the opposite pole we find
Croatia (0.3247), Romania (0.1194), and Bulgaria (0.0207), recording the lowest
technical governance scores in the EU27 structure for the year 2020, alongside Greece
and Hungary. Denmark and Finland are also registering the highest levels of democratic
quality of governance, with respectively 1.3905 points and 1.4450 points, together with
Luxembourg and Sweden. A significant standard deviation is also found for the output
variable “Median income” of 0.5414 euro. The EU27 countries with the highest median
incomes are Luxembourg (2.2803), Denmark (1.8487), and Austria (1.6001), while the
Netherlands and Belgium also record a high level of median household wage. At the
other end of the sample, with low median incomes in comparison to the EU27 average,
are situated countries such as Bulgaria, Romania, and Hungary, which also rank at the
bottom of the EU on both dimensions of governance quality.

The smallest standard deviation is found for the output variable “Inverse of the Gini
coefficient” (0.0578). This is due to the relatively uniform character of European
countries, where we do not find the wide discrepancies in income inequality between
countries that we find in countries outside the European continent. The highest income
equality levels in the European Union in 2020 are found in Slovakia (1.1222), Slovenia
(1.0853), and the Czech Republic (1.0754). Countries in western and central Europe,
such as Croatia, Cyprus, France, Hungary, and Ireland, are situated around the European
average, while income equality levels are below average in all countries in southern and
south-eastern Europe. The most significant income inequalities are recorded in
countries such as Bulgaria (0.8512), Latvia (0.9293), and Lithuania (0.9208). In terms of
government expenditure, countries such as Romania (0.8510) and Bulgaria (0.8429)
report low levels of government expenditure, with the lowest value being recorded in
the recent year by Ireland, with an index of 0.5525, contrasting with countries such as
Belgium (1.1938), Finland (1.1555) and France (1.2422), whose governments allocated
the most resources in 2020.

According to the average standardized values obtained by grouping the 27 countries
according to the time of accession to the European Union structure, the average of the
countries that joined before 2004 registers values above the average of 1 for all
variables, while the new Member States show lower levels compared to the EU average,
both for input and output variables, highlighting the differences between countries in
terms of the quality of government, public expenditure, and in terms of population
income and its distribution.
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Using the standardized input and output variables, a single standardized input index
and a single standardized output index were determined by aggregating the variables,
assuming that they have an equal weight in the final index. The input index, as well as
the output index, will contribute to determining government effectiveness on increasing
income inequality in the EU under the 1 input/1 output hypothesis of the analysis.
Furthermore, these indices are used to determine the efficiency frontier, as illustrated in
Figure 1 presented below:
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Fig. 1. The distribution of EU27 countries in relation to the efficiency frontier
Source: author’s processing, based on Eurostat and World Bank data

Figure 1 depicts the countries’ distribution based on the standardized value of the
input and output variables. According to the methodology, countries on the efficiency
frontier are seen to be completely efficient, achieving the highest efficiency score of 1,
whilst the others are thought to be inefficient in terms of government quality on
growing income inequality, in accordance with their distance from the efficiency border.
According to the current research, Bulgaria, Cyprus, and Luxembourg are the states that
are situated on the efficiency border.

Furthermore, the classification of these countries into four quadrants is important in
the analysis, given the characteristics of each quadrant in terms of resources and
performance.

On the efficiency frontier, within the first quadrant, we find Luxembourg (1.4289;
1.6282). This quadrant is specific to the countries that allocate the most resources to
improving the quality of government, with the highest quality in terms of governance,
but also record the best results in terms of government efficiency impact on reducing
rising income inequality. Luxembourg is the EU country with the highest income equality
output, analyzed in terms of a much higher median income compared to the EU
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average, and is also the country with the highest democratic quality of governance in
the EU27 structure, with one of the highest average input scores of 1.4289, just behind
the standardized input scores of the Nordic countries such as Denmark, Finland, and
Sweden. Also situated in the first quadrant, Ireland is the country closest to the
efficiency frontier, which stands out for its low share of government expenditure in
2020, which is however weighted with high values for government quality, so it falls into
the category of countries whose high inputs have a positive impact on reducing income
inequality. Among the remaining countries in the first quadrant are Denmark, Sweden,
and Finland, which have the highest input values that generate important results on
income equality. However, this result has been expected given the high living conditions
in the Nordic countries and the low disparities as a result of their welfare economies.
Alongside these countries, we also find states from the veteran EU group, such as
France, Belgium, Germany, Austria, and the Netherlands, which have both high
government quality and low inequality.

Next on the frontier of efficiency is Cyprus (0.7540; 1.0048), the only country in the
second quadrant, which is remarkably close to the border with the third quadrant.
According to the methodology, this secondary quadrant contains the best performing
countries, that have achieved significant output with considerably low input. Thus, in the
case of Cyprus, the effectiveness of government quality in reducing income inequality is
shown by the fact that the relatively low efforts of the government of Cyprus in terms of
efficient public administration are translated into notable outcomes. A similar situation
is found in the case of the Italian state and Slovenia, both situated on the border
between the second and third quadrants.

Bulgaria is illustrated on the diagram by the coordinate pair (0.4257; 0.5646). In terms
of resources, considered in this analysis as government quality as well as government
expenditure, it has the lowest value of the input index, which is also reflected on the
graph, being the country closest to the QY axis. Having the lowest score in terms of the
technical quality of governance, as well as ranking in the last place in the EU27 in terms
of the democratic quality of governance and among the last three countries with the
lowest public expenditure of the EU states, which in nominal terms are interpreted as
significant disadvantages on economic development and income inequality, in this
analysis, looking from a mathematical approach, leads to efficient results. Other
Member States in quadrant lll, in particular Spain, Malta, Slovakia, and Slovenia, enjoy
efficiency advantages in the true sense of the word, as they manage to achieve income
equality outcomes very close to the EU average with significantly lower resources than
the EU average.

In the fourth quadrant are situated the countries that allocate a high level of
government resources but do not succeed in achieving results in terms of reducing
income inequality in comparison to the other countries in the considered sample.
Estonia and Portugal are relevant examples for this quadrant; however, they are also
very closely situated to quadrants Il and |, respectively.
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Efficiency scores of the EU27 countries Table 1
VRS Efficiency scores [points]
Year 2020 3 input/2 output 1 input/1 output
Input oriented  Output oriented  Input oriented  Output oriented

EU27 average 0.9277 0.9686 0.7932 0.8212

Max 1 1 1 1

Min 0.7365 0.8320 0.5676 0.6051

Std. dev. 0.0824 0.0473 0.1243 0.1116

Old EU States 0.9179 0.9744 0.8227 0.8563

New EU States 0.9382 0.9624 0.7614 0.7834

Source: author’s processing

The summary of the efficiency scores of the EU Member States is reported in Table 1,
presented above. Following the analysis of the 27 Member States, in the hypothesis with
3 inputs and 2 outputs, 11 countries were found to have efficient governance
considering as output the alleviation of income inequality in the input-oriented model,
and 12 countries in the output-oriented model. Moreover, inefficient countries score
higher in the output-oriented model. Of the countries identified as efficient by applying
the 3 input/2 output model, only 3 countries are considered efficient under the 1
input/1 output model in terms of government quality correlated with low-income
inequality. The countries identified as efficient were already discussed above, also
highlighted in Figure 1. The average efficiency score in the input-oriented model in the 3
input/2 output scenario is 0.9277, while in the 1 input/1 output variant, the EU average
efficiency score is 0.7932. In the output-oriented model, the efficiency score decreased
from an average of 0.9686 in the 3 input/2 output model to an average of 0.8212 in the
1 input/1 output model.

5. Discussions

Based on the results summarized in the previous section, it can be stated that the
same results could be achieved on average with 7.23% fewer resources in the EU under
the 3 input/2 output scenario. In the 1 input/1 output analysis, the same results could
have been obtained with 20.68% fewer resources. For the output-oriented model, in the
2-output variant, the efficiency score is the highest, at 96.86% of the maximum
efficiency. In other words, a higher output value could have been achieved by only
3.14% while maintaining the same level of government quality. Similarly, for the variant
with only one output variable, the effect on income equality could have been increased
by 17.88%, given the current governance.

An important debate can thus target the orientation of the model, considering that
the current study is aimed at analyzing how much income equality can increase under
current governance efforts, as also stated by Debnath and Shakar (2014) in their study
regarding happiness. Of course, following the interpretations, from an applied
perspective, the output-oriented model is more relevant and meaningful, given that, in
practice, it is not desirable to decrease the quality of government just to pursue a higher
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efficiency score. Furthermore, another possible discussion on the nature of the model
can possibly be carried around the input variable capturing the level of government
expenditure within a state, which can be reduced or resized to increase efficiency.
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Fig. 2. Efficiency scores following the input-oriented and output-oriented BCC models
under the assumption of 1 input/1 output, for the year 2020
Source: author’s processing, based on Eurostat and World Bank data

Figure 2 illustrates the ranking of the EU countries according to their efficiency scores
obtained in the 1 input/1 output scenarios, both in the input and output orientation.
The EU Member State with the lowest score for government quality efficiency in the 3
input/2 output scenario of the input-oriented model is Portugal (0.7365), while in the 1
input/1 output scenario, Lithuania occupies the last place in the considered EU sample
(0.5676). This can be explained in terms of the government’s quality scores and the
public expenditure that the Portuguese government allocates but which is not
translated into results in terms of reducing the income gap through financial policies.
The analysis conducted shows that the same result on inequality reduction for Portugal
could have been achieved with 26.35% fewer resources or 43.24% fewer resources,
respectively.

Lithuania also records the lowest efficiency score in the output-oriented analysis both
in the 3 input/2 output scenario (0.8320) and in the 1 input/1 output variant (0.6051),
with high income inequality given the rather high level of governance conditions in
Lithuania.

Analyzing the countries according to their time of accession to the European structure,
it has been shown that the time of accession has an influence on efficiency scores. The
average old member states’ scores are higher than the EU average in all the analyzed
hypotheses except the input-oriented 3input/2output. The fact that this group of
countries demonstrated higher government efficiency scores may also be due to the fact
that these countries have a strong history of democracy, a well-defined constitutional
regulatory framework, and a more politically and socially educated population that has
greater trust in governing bodies, as also concluded by Blagojevic and Damijan (2012),
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and Bakowski and Varonova (2017). In comparison, the new European states, with a
relatively recent history of totalitarian, leftist policy regimes, have yet to review their
regulatory quality in terms of high-level corruption and rent-seeking phenomena.
Moreover, Ropret et al. (2018) point to significant differences between the new and the
veteran member states in terms of governance quality, with the old member states
being more concerned with the concept of institutional quality, the rule of law, and their
links to the concepts and areas of public efficiency.

6. Conclusions

Taking all the above into account, the quality of government and its effectiveness on
the growing issue of income inequality, as revealed by the efficiency scores determined
by the performed DEA analysis, emphasize the fact that, on average, EU countries are
relatively ineffective, with only 3 countries recording high levels of effective governance
from a mathematical point of view, whose policies also demonstrate efforts and
achievements in addressing income inequality. Moreover, depending on the time of EU
structure accession, it was concluded that the EU's veteran member states are relatively
more efficient than those that joined the European structure after 2004, except for the 3
input/2 output hypothesis in the input-oriented model. Given everything stated
previously, the study's findings emphasize that government efficiency reflects
governments' ability to foster inclusion and reduce income inequality not only through
sound, corruption-free governance, and a commitment to economic development, but
also through governance that seeks to promote opportunities for the sustainable
development of their population with the goal of improving living conditions.
Governance, with all that implies, plays more than just an important role in the current
context of rising social disparities faced by all economies, so that the EU Member States
must continuously seek to improve the quality of governance in order to eliminate the
negative externalities of income inequality and continuously adapt to the challenges of
the crossed time periods, by shaping a legislative framework that fosters sustainable
economic empowerment of the population it represents, which will ultimately be
reflected in the economic performance of the state as a whole.
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