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Abstract: Energy issues are sensitive for the four Visegrad countries as European Union (EU) member
states; thus, this area’s convergence might be problematic for these countries. There is a clear research
gap concerning the processes of Europeanization of the energy policy in the Visegrad countries. This
article aims to identify and evaluate the progress of four Visegrad countries (V4) in implementing the
EU energy goals in the context of the Europeanization. The article uses three main methods: Hellwig’s
method, Kendall’s rank concordance coefficient, and k-means clustering. These calculations will
allow one to study the Europeanization processes, which means checking the gamma convergence.
For calculations, we use the available statistical data from Eurostat for the years 2005–2018. Poland
and other Central European countries, including Czechia, and Hungary, largely depend on coal for
their energy needs. The empirical results have shown that there have been no significant changes in
the classification of EU countries in terms of their fulfillment of the EU climate and energy targets
in the analyzed period. This is the case in all EU member states, including the Visegrad Group
countries, but except for Poland. This means that the level of Europeanization of the energy policy
and its effectiveness is similar in all member states except for Poland, which is becoming a kind of
the exception. Throughout the investigating period, the Czech Republic, Hungary, and Slovakia
were close to meeting the set targets and could be rated high compared to the EU countries. Poland,
especially since 2015, has been noticeably and increasingly distanced from the other V4 countries. It
can be perceived as a gradual drift away from Europeanization of the EU climate and energy policy
in Poland.

Keywords: energy policy; the European Union; Visegrad countries; Europeanization; EU studies

1. Introduction

Energy as such and the EU energy policy is not only one of the most critical issues in the
economic policy of this supranational organization, but also a significant challenge for all
its member countries, and in particular in the ongoing context of regional or global energy
wars [1]. These issues will become increasingly important in the coming years for several
reasons. Firstly, the energy consumption in the EU, as indeed worldwide, is projected to
increase mainly in the next decade (up to 2030). Secondly, the EU does not have its own
fossil fuels, and this means that it is highly dependent on external suppliers of energy
resources (such as Russia). Thirdly, currently in the world economy, especially in highly
developed countries, there is a shift from the use of fossil fuel towards green energy [2,3],
what per se is very challenging for some countries in terms of implementation of EU
policies [4–6] and still growing importance of the solar photovoltaic sector in the EU [7].
Fourth, the economic interests and the raison d’etre, and the geopolitical circumstances of
individual member states are divergent and sometimes even mutually exclusive [8]. Fifth,
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the European energy policy crosses EU borders, with Europeanization processes of energy
policy affecting other countries, such as Georgia [9], or Morocco and Algeria [10]. Sixth,
such factors as energy, energy policy, and international trade of energy affect particular
economies’ international competitiveness [11]. Eventually, seventh, energy issues are
sensitive for the four Visegrad countries as EU member states, as the transformation of
energy policies in these countries started much later than in Western Europe.

There are many studies on energy in the “new” member states, especially the Visegrad
Group countries (In the literature the phrase “old” and “new” member states is still in
use. New EU member states include 13 countries, and 10 of them accessed the EU in 2004
(Cyprus, Czechia, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia, and Slove-
nia), 2 more in 2007 (Bulgaria, Romania), and Croatia in 2013). These studies are mainly
concerned with energy commodity prices [12], their consumption [13,14], distribution and
its cost efficiency [15], energy poverty [16–18], environmental standards [19], and more
recently the implementation of EU energy policy and the green energy [20]. Few publica-
tions deal with the Europeanization of EU energy policy in “new” member states, and if
any, preferably from the theoretical than empirical perspective [21–24]. Therefore, there is
a clear research gap concerning the processes of Europeanization of energy policy in the
Visegrad countries. This article is to contribute to this identified research gap. Furthermore,
this article’s original contribution lies in applying Europeanization theories (EU studies)
and international political economy (international economics) to the energy policy. Another
novelty of this article lies in the fact that the comparative capitalisms literature has recently
placed renewed emphasis on explaining market dynamics, including as Allen et al. [25]
underscore the comparison of the impact of the energy policy on environment protection,
which makes this study up to date.

Therefore, this article’s objective is to identify and evaluate the progress of four
Visegrad countries (V4) in implementing the EU energy goals in the context of the Euro-
peanization. The climate and energy policy targets were set and adopted to the given level
of economic development of individual countries. By adopting more liberal targets for
Central European countries, their economic possibilities and the still ongoing process of
convergence of their economies with countries that have been in the EU for much longer
were taken into account.

This article’s added value is to determine the effectiveness of the process of Euro-
peanization in the field of climate and energy policy, especially in relation to the efforts
made in this process by individual member states. Thus, it seems reasonable to determine
the extent to which individual countries achieve the targets dedicated to them, especially
against the other EU countries. This will make it possible to determine the effectiveness
of the process of Europeanization in the field of climate and energy policy, especially in
relation to the efforts made in this process by individual member states. Our approach
differs from those found in the literature. Previous studies have focused separately on
selective indicators representing energy policy [21,26]. In our case, we present an aggre-
gated (synthetic) measure. We, therefore, show the progress of energy policy, taking into
account its multidimensional nature. For this purpose, we use available variables of the
different dimensions of energy policy and create an aggregate index that preserves the
individual variables’ informative value. On this basis, we can position, hierarchize, and
group respective European countries. In our opinion, this gives a more complete and
comprehensive picture of the progress of the Europeanization of energy policy.

This article will seek answers to the following research questions:
RQ1—What is the level of implementation of the current energy policy goals by four

Visegrad countries?
RQ2—What are the results of the Europeanization of the energy policy in four Visegrad

countries?
We use three main methods: Hellwig’s method, Kendall’s rank concordance coefficient,

and k-means clustering. These calculations will allow us to study the Europeanization
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processes, which means to check the gamma (γ) type of convergence [27]. For calculations,
we use the available statistical data from Eurostat for the years 2005–2018.

After introducing the research topic and its novelty in Section 1, Section 2 of this article
presents the theoretical foundations of the energy policy convergence and, what is more
important, the theoretical framework this article refers to, namely Europeanization. At first,
we focus on the Europeanization processes of this issue from the conceptual perspective.
Then, we discuss the general historical overview of the energy policy of the EU. Section 3
introduces the research methodology and applied research methods aiming to meet the
established goals. Section 4 includes our empirical results, which put some new light into
the Europeanization of the EU energy policy by the Czech Republic, Hungary, Poland,
and Slovakia. This is followed by the scientific discussion of the findings and this article’s
contribution in Section 5. In the last part of this article, Section 6, we discuss the final
summary of results, conclusions, policy implications, and research limitations.

2. Theoretical Framework: Europeanization Processes of the EU Energy Policy

This article uses three theoretical frameworks, (i) EU studies and its Europeanization
stream, (ii) economic policy as the intersection of economics and political studies, which
lied the foundations for the energy policy as a part of numerous economic policies, and (iii)
international relations as the research domain at the crossroads of international economics
and political sciences, rooted deeply in the international or global political economy, but
on the other hand being also a part of the broad and rich EU studies. Many researchers
support the opinion that the EU energy policy is rooted in the EU studies, so will we.
To make this article different from the extant literature, we will consider the EU energy
policy through the Europeanization processes’ prism as there is a noticeable lack of such
publications.

Europeanization research dates back to the 1970s, although Exadaktylos and Radaelli [28]
note that its heyday was in the last decade of the 20th century and continues today. Moravc-
sik [29], Sandholtz [30] and Kohler-Koch [31] are widely recognized as pioneers and
precursors of Europeanization research. Dyson [32] emphasizes that the literature lacks a
scientifically rigorous definition of Europeanization. Currently, the concept of Europeaniza-
tion increasingly refers to the European Union itself, although as Wallance [33] points out,
it definitely goes beyond the EU institutional framework. Bulmer and Lequesne [34] argue,
based on their own analysis of the academic discourse addressing the topic of Europeaniza-
tion, which the term currently refers mainly to the study of the impact of the European
Union on its member states, noting that a much better term would be EU-ization. Wach [35]
underscores that certainly Europeanization is an ambiguous concept, variously perceived
and analyzed from different points of view. Flockhart [36] defines Europeanization as
a dynamic, multiform process of diffusion of European thoughts, procedures and cus-
toms over time and space. Ladrech [37] treats Europeanization as an incremental process
of reorganizing policy directions and shapes to the point where the European Union’s
political-economic dynamics become part of national politics and policymakers’ organi-
zational logic. Similarly, Börzel [38] interprets this phenomenon as a process whereby
national administrative policy areas are increasingly susceptible to EU policy-making.

Holzhacker and Haverland [39] highlight three waves in the study of the Europeaniza-
tion process, which de facto constitutes three generations of European studies (European
integration studies). Moravcsik [40] introduced the bottom-up or the downloading ap-
proach towards Europeanization (being cultivated since the 1970s). This approach explains
the impact of the EU and its policies on individual countries. Moravcsik firmly believed
that the European Union strengthens national countries, with European integration viewed
through the lens of Coase’s transaction cost theory.

Sandholtz [30], as an opponent to this view, believed in the top-down or the uploading
approach (since the 1990s). In his view, the integration creates new opportunities for
national actors, resulting in both institutional changes and changes in the design and scope
of particular EU policies. Börzel and Risse [41] accentuate that Europeanization processes
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are an essential effect of domestic change in three dimensions: domestic politics, domestic
policy, and domestic polity. The top-down approach treats European integration as an
independent variable, with the Europeanization of member states acting as the dependent
variable. Integration processes are explicative factors for understanding changes taking
place at the national level. Research adopting such an approach concerned, using the
terminology of statistical methods as defined in the literature, the goodness of fit between
EU and national systems. Therefore, it is implicit that there must be a misfit in order to
speak of compliance with the European Union’s requirements at all.

Kohler-Koch [31] argued that integration not only contributes to a multilevel distribu-
tion of power but also to the removal of boundaries between public and private spheres,
and an evolutionary transformation takes place as a result of these changes. Wach [42]
points out that currently, horizontal linkages, in line with the integrated (bipolar) approach,
play an essential role in the process of Europeanization of individual member states. Al-
though the so-called hard instruments of Europeanization (this is mainly about legislation)
are still in use, the so-called soft instruments, typical of vertical cooperation, are increas-
ingly used. These include the open method of coordinating (OMC), benchmarking and
best practice, and the exchange of professionals.

Some researchers study the causes of Europeanization and the process by which
Europeanization occurs. In examining the mechanism of Europeanization, Radaelli [43]
considers it from six different perspectives. In areas where EU legislation is provided
for, which he calls the European model, member states have to make efforts to make the
required adaptation, where EU legislation creates adaptive pressure that generates the
phenomenon of positive integration. In situations where the legislation is mandatory (e.g.,
consumer protection and energy policy), adaptation occurs through coercion, whereas in
situations where the legislation may or may not be implemented (e.g., tax competition),
mutualism occurs, as the EU legislation and the attitudes of other member states constitute
a critical mass, which implicitly, as if by gravitational force, forces adaptation. On the
other hand, when there is no European model, negative integration occurs, triggered by
the market mechanism. Adaptation occurs under the influence of international regulatory
competition, as a result of which new development opportunities appear on the domestic
market. Still another way of thinking about areas where the influence of the European
Union is weak and at the same time, the market mechanism does not force changes, i.e.,
member countries are not exposed to adaptive pressure. In such situations, the European
Union institutions formulate the basic directions of specific policies, as a rule issuing
recommendations in which specific solutions are proposed. As a result of pressure from
national public opinion, expectations of change result in adaptation and change. The last,
sixth mechanism occurs when the EU does not even issue recommendations, but there
is spontaneous dissemination of the style of governance. The member states, seeing and
understanding the EU’s attitude and mainly its style of action, adapt their own behavior.

Other researchers investigate the effects of Europeanization and the process by which
it occurs. Nicolaides [44] analyses the benefits and costs of the process of Europeanization
depending on the positive (convergence) and negative (non-convergence) effects achieved,
as the effect of Europeanization in a given country is related to the benefits it can achieve.
At the same time, achieving the assumed effect of Europeanization inevitably involves
incurring certain costs. National governments change their behavior and implement
successive solutions as a result, but only if their costs are decreasing. National governments
learn the correct behavior only in the form of recommendations but do not transform this
knowledge into action due to a lack of compulsion, which does not affect the cost curve.
National governments may also opt for non-compliance and convergence when tolerance
from the European Union is high.

Wach [42] made a specific classification of areas where the impact of Europeanization
is prominent and identified 12 dimensions of Europeanization consisting of 7 non-economic
and five economic dimensions of Europeanization, while the latter include (i) external
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macroeconomic, (ii) internal macroeconomic, (iii) mesoeconomic, (iv) microeconomic, and
(v) managerial Europeanization.

Europeanization of the energy policy is at the intersection of the internal macroeco-
nomic and mesoeconomic Europeanization. It means, on the one hand, the creation of
favorable conditions for the development of industries (including the energy industry) and
businesses (including energy companies) in the territory of the European Union, and on
the other hand, the convergence of the macroeconomic systems of individual EU member
states, and the convergence of the industries and sectoral policies (including the energy
policy). The regulatory function of the European Union plays an important role. The
European Union currently performs all three essential economic functions of the state, i.e.,
allocative, redistributive, and stabilizing, although the EU shares these competencies with
member states. Due to the division of competences, the energy policy belongs to the shared
competences between the EU and its member states as one of the sectoral policies. The
importance of sectoral policies in the European Union’s economic policy has been growing,
especially over the last decade. Agranoff and Ballart [45] show that the number of EU
acts for a given sectoral policy indicates a high degree of Europeanization of the policy
in question.

Boscheck et al. [46] ask at which level the energy policy is realized: regional, national,
or European? Strunz, Gawel, and Lechmann [47] underline that the energy policy in the EU,
on the whole, is diverse; some aspects are decentralized (e.g., nuclear policy), whilst some
very Europeanized. Various researchers treat the energy policy Europeanization as the
internal process within the EU [21,22], whilst some researchers try to focus on its external
dimensions regarding non-EU member states. Samkharadze [9] observed that Georgia
is affected by the EU energy policy. Katsaris [10] noticed that Europeanization processes
of the energy policy affect or Morocco and Algeria. Escribano [8] argue that the EU
energy policy can be treated as the external macroeconomic Europeanization (geopolitics,
especially in the context of Russia) and the internal macroeconomic Europeanization
(market needs and the competitive, regulatory framework within the EU). Before evaluating
the Europeanization processes of the EU energy policy, we need first to see how this policy
has been shaped. Nonetheless, Solorio and Jörgens [21] noticed that its climate and energy
policies have become highly politicized and contested during the crises in the European
Union. The energy sector in the European Union is currently undergoing one of the
greatest modernizations in its short history since the 1950s. There is a complete shift
towards sustainable, clean energy while ensuring diversification of supply and energy
security [48,49].

This section has shown the theoretical foundations of Europeanization and their
grounding in the literature. An attempt was also made to show emerging research on the
energy policy Europeanization. The following section will take a chronological look at
the EU’s activities in shaping, evolving, and developing the EU energy policy. These two
sections together (theoretical framework and policy framework) will provide a basis for
our own empirical study. Eventually, we will present a detailed analysis, evaluation, and
discussion of the progress in the energy policy Europeanization.

3. Policy Framework: Past and Present Background of the EU Energy Policy

Although the origins of EU energy policy can be traced back to the 1950s, its contempo-
rary face dates nearly four decades later, to the late-1980s. Historically, from a retrospective
perspective, we can distinguish several periods in developing the common energy policy.
It is not the sole purpose of this article to give an overview and diagnosis of the EU’s
historical activities in the field of the energy sector and energy-related policies; therefore,
we will only discuss a selection of the most important activities and actions of the European
Union aimed at realizing a European energy union. As a complement to our broader
analysis, the detailed results we will not discuss in this article, which is the most important
milestones in the EU energy policy, are shown in Table 1 as a more detailed overview.
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Table 1. Milestones in the development of the EU energy policy.

Year Document Postulates or Effects

1952 Treaty of Paris Establishing the European Coal and Steel Community (ECSC)
1958 Euratom Treaty of Rome Establishing the European Atomic Energy Community (Euratom)

1988 Internal Energy Market The very first document presenting the objectives for the
liberalisation of the energy market.

1992 The Maastricht Treaty Introducing the postulate of Trans-European Networks (TEN) in
energy infrastructure.

1991 European Energy Charter Legal framework for the long term cooperation (EU, Europe,
non-European countries).1994 Energy Charter Treaty

1994 Green Paper on an EU energy policy Working out a consensus in reaching a coherent EU energy policy.
1995 White Paper on an EU energy policy Details for the forthcoming energy sector reform in the EU.
1996 Electricity Directive Principles of the internal market in energy production. The gradual

opening of national markets.1998 Gas Directive

2000 Lisbon Strategy The EU growth and competitiveness strategy for 2000–2010.
Underscoring the role of energy and the single energy market.

2005 Emission Trading Scheme Introducing the Emission Trading Scheme (ETS) in order to reduce
the emissions on the whole.

2006 Green Paper on sustainable energy Strengthening the EU energy policy. Postulating low-carbon energy
production and decreasing energy consumption.

2007 The Lisbon Treaty
Complementing the EU primary law with a separate part on the

common energy policy. Obligating the EU to introduce
Trans-European Networks (TEN) in energy infrastructures.

2009 Climate and Energy Package (Third
Energy Package)

Establishing the Agency for the Cooperation of Energy Regulators
(ACER). Introducing the third-party access (TPA) and undoubling

principles. Introducing two transmission regulations. The EU’s
20-20-20 goals. Introducing energy poverty monitoring.

2010 The Commissioner for Energy Introducing the Directorate-General for Energy and the
Commissioner for Energy

2010 Europe 2020 Strategy
The EU smart, sustainable, inclusive growth strategy for 2010–2020.
A curb in greenhouse gas emissions, and an increase in renewable

energy production and consumption.

2015 Energy Union Strategy A key EU policy priority aims at building an energy union based on
security, sustainability and energy competitiveness.

2019 Clean Energy for All Europeans Package
and European Green Deal

A comprehensive EU energy policy framework to achieve carbon
neutrality by 2050 facilitates the transition away from fossil fuels and

replacing them with cleaner energy.

Source: own study based on the EU documents, acts, policies, and strategies.

The genesis of the EU energy policy had come to light together with the creation
of the European Coal and Steel Community (ECSC), which was a European integration
organization formally established in 1951 by the Treaty of Paris [23] and the European
Atomic Energy Community (Euratom) in 1957 by the Treaty of Rome [24]. The policy
in the first period, in the years 1952–1973, was dominated by the issues of coal mining.
“Further orientation for a common energy policy” as the notification from the Commission
to the Council of 18 December 1986 was the first document concerning the energy sector in
Europe and the common energy policy. The second period of the policy (years 1973–1988)
is marked by the first oil crisis 1973–1974 and the second wave of the oil shock 1979–1982.
Energy security dominated the whole energy policy during these years. This energy crisis
triggered the start of a transformation of the energy sector in European countries, from
a policy based on cheap fossil energy towards energy saving and improved efficiency of
its use. The turning point for the EU energy policy came in 1988 with the publication of
an essential document entitled “The Internal Energy Market 1988” [50]. The third period,
1988–2000, was basically confined to the administrative regulation of the energy market in
Europe. Earlier predictions about replacing coal as the primary energy source by fissile
materials did not materialize apart from some exceptions like France [51], as the green
movements gained importance. The change in the EU policy was brought about by the
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first of three crucial energy directives. Therefore, the European single market in electricity
has been promoted vigorously by the European Commission since 1996 [52]. The very
first essential directive 96/92/EC opened the energy market in the European Union, and
the first country to do so was the UK in 1999. The whole 1990s changed politicians and
societies’ awareness towards energy and electricity; many documents were created, so
from the historical perspective, it was a beneficial period, despite the low efficiency in
deep integration.

The fourth period, 2000–2015, sought to liberalize the EU energy market and transform
the European Union countries into low-carbon, renewable economies. The 2000 Lisbon
Strategy underscores the role of energy in Europe and postulates the further integration
of the single energy market; however, due to individual states’ diverging interests, no
compromise was reached on many issues, leaving them still unresolved. Since 2005, the
EU has also used the Emissions Trading Scheme (ETS). This system uses the principle of
“cap and trade” to reduce harmful emissions [25]. The system allows emissions allowances
to be traded, i.e., those who no longer have the right to emit pollution to buy them from
those who still have available limits. Laing et al. [53] found that the ETS-based policy has
led to a decrease in greenhouse gas emissions. It was the Lisbon Treaty, signed in 2007 and
entered in force on 1 December 2009, that included the energy policy among the areas of
shared competence between the EU and particular member states.

Nonetheless, the Lisbon Treaty referred to energy solidarity, which should be seen as
an attempt to establish a unique mode of interaction and cooperation within the EU [24].
The next two above mentioned basic directives towards setting out a pan-European policy
was introduced in 2003 and 2009 [52]. The 2003 directive (03/54/EC) introduced third-party
access (TPA) and unbounding, separating vertically integrated undertakings. The 2009
directive (09/72/EC) established a EU regulatory agency for electricity and gas (Agency
for the Cooperation of Energy Regulators. ACER) [50]. In its Climate and Energy Package,
the EU introduced “20-20-20” targets to be reached by 2020, including (i) 20% increase
in energy efficiency, (ii) 20% reduction of CO2 emissions, and (iii) 20% renewables [20].
We will elaborate on these goals more in details in the research methodology section of
this article, as these indicators will be applied in our empirical study. In 2009, the EU
also introduced energy poverty monitoring [54]. Due to the cost needs to transform the
economies, especially for “new” member states and the wealthy of countries, which is
measured in GDP per capita, the EU decided to establish individual targets for particular
member states (Figure 1). Van de Graaf and Colgan [55] observed that the 2014 Russian–
Ukrainian conflict revealed the problems that energy dependency and energy security
can cause.

The present day energy policy, which can be referred to as the fifth period, from 2015+,
has attempted to put forward the energy integration within the EU. While the previous
climate and energy policy was primarily aimed at climate protection, its contemporary
scope is much broader [56]. The present day energy policy, announced in 2015 in “The
Energy Union Strategy”, is based on five interrelated and closely related areas—key priori-
ties, namely: (i) security, solidarity, and trust between EU countries, (ii) a fully integrated
internal energy market, (iii) energy efficiency—reduced dependence on importing energy
imports and increased lower emissions, (iv) climate action by decarbonizing the econ-
omy, and (v) research, innovation, and competitiveness—supporting breakthroughs in
low-carbon and clean energy technologies. A noticeable effect of the Europeanization of the
energy sector is the creation of the Energy Union. It aims to ensure the energy security of
the EU and at the same time to improve its competitiveness and make it a world leader in
the field of energy from renewable sources. The evaluation of the Europeanization process
can be assessed by the progress of the Energy Union implementation. In the cyclical reports
of the European Commission (EC) to the European Parliament, the Council, the European
Economic and Social Committee, and the Committee of the Regions, the progress made
and recommendations for further work requiring special attention in the coming years are
presented [57].
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Figure 1. The current EU energy policy framework and targets by 2030 and 2050. Source: own compilation based on the EU
documents and strategies.

In 2019, a new comprehensive strategy of the EU was introduced in the “Clean Energy
for All Europeans” package. This is a current EU energy policy framework to achieve
carbon neutrality by 2050 by facilitating the transition away from fossil fuels and replacing
them with cleaner energy [25]. This is a package of eight legislatives, and the EU member
states have up to 2 years to transpose these new directives into their national law. The 2030
strategy postulates five key actions: (i) improving energy performance in buildings in order
to reduce energy consumption and CO2 emissions, (ii) increasing renewable energy with
the target of 32% by 2030 in order to be the global leader, (iii) improving energy efficiency by
energy savings and reducing greenhouse gas emissions, (iv) establishing integrated 10-year
national energy and climate plans by all member states for the years 2021–2030, and last
but not least (v) designing a modern and more flexible electricity market. In the updated
and current Climate and Energy Framework, the EU introduced “40-32-32.5” targets to
be reached by 2030, including (i) 40% reduction of CO2 emissions, (ii) 32% renewables,
and (iii) 32.5% increase in energy efficiency (Figure 1). National targets are based on the
relative wealth of a country (in GDP per capita). This means that less wealthy countries are
assigned less ambitious targets. These targets are based on the effort sharing legislation,
which establishes binding annual greenhouse gas emission targets for individual countries
in the periods 2013–2020 (2020 target) and 2021–2030 (2030 target).

4. Research Methodology
4.1. Variables and Data

Our study assumed that implementing the EU climate and energy package’s objectives
would promote the efficiency of energy production and use and reduce their negative
impact on the environment. It will be done by increasing the share of renewable energy
in gross final energy consumption, reducing primary and final energy consumption, and
reducing greenhouse gas emissions (GHG). The EU set the three fundamental targets of
a 20% cut in greenhouse gas emissions (from 1990 levels), 20% of the EU energy from
renewables, and 20% improvement in energy efficiency.
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To reduce greenhouse gas emission, the EU takes actions in several areas, e.g.,

(a) Emissions trading system (ETS). The ETS covers around 45% of all EU greenhouse gas
emissions. The EU emissions trading system is the EU’s key instrument for reducing
greenhouse gas emissions from large-scale facilities in the power and industry sectors
and the aviation sector. In 2020, emissions from these sectors were to be reduced by
21% compared to 2005;

(b) Greenhouse gas emissions in the effort sharing decision (ESD) sectors. The ESD covers
around 55% of all EU greenhouse gas emissions. The ESD sets national annual binding
targets for emissions not covered under the EU emission trading scheme. These sectors
include, for example, housing, agriculture, waste, and transport (excluding aviation).
EU countries took on binding annual targets until 2020 for reducing emissions in
these sectors (compared to 2005), under the “effort sharing decision”. The national
targets were to allow for an overall reduction of EU emissions from ESD sectors
of around 9% by 2020. The national targets level depended on a country’s wealth,
investment capacity, and higher potential economic growth carrying the risk of higher
emissions [58]. National emission targets for 2020 ranged from a 20% reduction by
2020 for the wealthiest member states (Denmark, Luxembourg) to a 20% increase for
the least wealthy country (Bulgaria). All Visegrad countries could increase their GHG
emissions by 2020 compared to 2005—Czechia by 9%, Hungary by 10%, Slovakia by
13%, and Poland by 14%.

Under the Renewable Energy Directive [59], EU countries have set binding national
targets for increasing the share of renewable energy in total energy consumption by 2020.
These national targets are consistent with the objective of a 20% share of renewable energy
in the EU’s gross final consumption of energy in 2020. National targets vary according
to countries’ starting position regarding renewable energy production and capacity to
increase it, ranging from 10% in Malta to 49% in Sweden. The targets for V4 countries for
2020 are Czechia—13%, Hungary—13%, Slovakia—14%, and Poland—15%.

The 20% improvement of the energy efficiency target was enacted in legislation
to adopt the Energy Efficiency Directive [60]. It meant lowering the EU’s final energy
consumption to no more than 1086 million tonnes of oil equivalent (Mtoe) or primary
energy consumption to no more than 1483 Mtoe. To reach the energy efficiency target (20%)
by 2020, individual EU countries must set their own indicative national energy efficiency
targets and publish 3-year national energy efficiency action plans (NEEAPs) and annual
progress reports. In the study, we will use the original targets notified in 2013 and the
updated targets as declared in the NEEAPs 2014, Annual Reports, or separate notifications
to the European Commission in 2015 and 2016 [61]. V4 countries committed to reducing
primary energy consumption to the following levels: Slovakia—16.4 Mtoe, Hungary—24.1
Mtoe, Czechia—39.6 Mtoe, and Poland—96.4 Mtoe.

Our study focused on analyzing the degree of implementation of the adopted targets
by the V4 countries compared to the EU countries (EU28).

Based on the current energy policy indicators, we selected the following variables
(Table 2):

• Change in greenhouse gas emissions in effort sharing decision (ESD) sectors (2005 as
the base year, in%). We treated this variable as a destimulant because an increase in its
value results in a downgrading of the country’s rating;

• Share of renewable energy sources (RESs) in gross final energy consumption (in %).
We treat this variable as a stimulant because the EU is moving towards an increase in
renewable energy;

• Primary energy consumption (in Mtoe). We treat this variable as a destimulant because
the EU’s objective is to reduce energy consumption.
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Table 2. Applied variables.

Variable Name Measures Category of Variable Source of Data Use by Other
Researchers

Change in greenhouse gas
emissions in ESD sectors % continuous variable Eurostat Simionescu et al. [62]

Share of renewable sources
of energy in gross final
energy consumption

% continuous variable Eurostat Pach-Gurgul and
Ulbrych [20]

Primary energy consumption Mtoe continuous variable Eurostat Pach-Gurgul and
Ulbrych [20]

Source: own study.

4.2. Method

The values that were the subject of our study were the relationship of these variables’
level in the analyzed years to the target set for 2020 for individual countries. To compare
the degree of implementation of these goals by the V4 countries and other EU countries, we
used the multivariate comparative analysis method, which allows the assessment of objects
and phenomena, the state of which was affected by many variables at the same time. The
comparative analysis is enabled by linear ordering, which leads to determining the order of
objects due to one aggregated synthetic variable. We used two linear ordering methods: the
Hellwig method [63] and the TOPSIS method [64,65]. In Hellwig’s method, the reference
point for objects is the pattern, while in the TOPSIS method, two reference points are
determined—the pattern and the antipattern. Both methods consist of determining the
distance of particular objects from such defined reference points. The procedure of synthetic
measures construction in both methods is presented in Table 3.

We used the results of linear ordering and the ranks assigned to countries to determine
whether there is a gamma (γ) type of convergence between EU countries during the period
under analysis. This type of convergence was popularized in the literature by Boyle and
McCarthy [66]. The γ convergence occurs when countries change their rankings over time.
The absence of convergence will indicate no significant changes in the ranking of countries
due to the level of achievement of EU climate and energy targets.

Table 3. Applied variables.

Criteria Hellwig Method TOPSIS Method

Standardization formula

zij =
xij−xj

sj

zij—value of standardized variable
xij—value of j variable of i country
xj—arithmetic mean of j variable

sj—standard deviation of j variable

zij =
xij√

∑n
i=1 x2

ij

zij—value of standardized variable
xij—value of j variable of i country

Pattern (+) and antipattern (−)

z+0j = max
i

{
zij

}
for stimulant

z+0j = min
i

{
zij

}
for destimulant

z+0j = max
i

{
zij

}
for stimulant

z−0j = min
i

{
zij

}
for stimulant

z+0j = min
i

{
zij

}
for destimulant

z−0j = max
i

{
zij

}
for destimulant

Distance of objects from pattern
and antipattern

d+i0 =

√
∑m

j=1

(
zij − z+0j

)2

m—number of variables

d+i0 =

√
∑m

j=1

(
zij − z+0j

)2

d−i0 =

√
∑m

j=1

(
zij − z−0j

)2

m—number of variables
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Table 3. Cont.

Criteria Hellwig Method TOPSIS Method

The synthetic variable

qi = 1− d+i0
d+0

d+0 = d
+
0 + 2sd+0

d
+
0 —arithmetic mean of distances form

pattern
sd+0

—standard deviation of distances
from pattern

qi =
d−i0

d+i0+d−i0

Result and interpretation
qiε[0; 1]

max
i
{qi}—best object

min
i
{qi}—worst object

Source: Own elaboration based on [67,68].

Kendall’s rank concordance coefficient can be used to verify the γ-convergence hy-
pothesis [27]. Its form taking into account changes occurring in individual years of the
analyzed period looks as follows:

γt =
var
(

∑T
t=0 Rit

)
var((T + 1)·Ri0)

(1)

where:
Rit—rank of i-th country in year t;
Ri0—rank of i-th country in year 0 (first period of analysis);
T—interval between the first and last year of the survey (T + 1—number of years

analyzed).
Kendall’s rank concordance coefficient takes values in the range [0;1]. The closer its

value is to zero, the more significant the change of places of the countries in the ranking in
particular years, which indicates the occurrence of convergence. The value of the coefficient
equal to 1 means no change at all.

Considering the analyzed variables, we also conducted a cluster analysis for the last
year of the study period. In the first step, we used tree clustering analysis by assuming
Ward’s method as the amalgamation rule and Euclidean distances as the distance measure.
The tree diagram and graph of the amalgamation schedule led us to determine the number
of country groups. In the second step, we used k-means clustering to determine the groups’
composition and the level of significance of the variables as a differentiating factor between
the groups.

5. Empirical Findings

V4 countries differ in the level of implementation of EU climate and energy targets.
Our analysis of GHG targets’ level of implementation refers to the national limits set for
effort sharing decision (ESD) sectors (Table 4), i.e., those not covered by the ETS. They
refer to the permissible percentage increase (for less developed countries) or mandatory
reduction (for more developed countries) of GHG emissions by 2020 in relation to 2005.
This was one element of the EU’s commitment to reduce greenhouse gas emissions by 20%
compared to 1990.
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Table 4. Greenhouse gas emissions in effort sharing decision (ESD) sectors in V4 countries in the years 2006–2018 (the base
year 2005).

Countries
2006 2009 2012 2015 2018

2005–2018 Target
2020

2018/Target
2020Min Max Mean SD

(in %) p.p. (in %) (in %)

EU28 98.7 93.2 90.2 87.3 88.7 85.8 99.4 92.1 4.3 91 97.8
Czechia 101.4 99.5 101.3 99.4 104.0 93.5 104.0 100.3 2.4 109 95.4

Hungary 94.7 87.8 79.9 86.3 90.2 79.9 95.4 87.5 4.8 110 82.0
Poland 105.8 107.3 110.1 103.8 121.1 100.9 121.1 108.5 5.6 114 106.2

Slovakia 93.0 96.0 92.0 87.5 95.5 86.0 100.1 92.9 4.2 113 84.5

Source: own calculations based on Eurostat (T2020_35) [69].

In pursuit of this goal (to reduce GHG by 20% in the EU), all V4 countries were
allowed to increase (and not to reduce as in general) their greenhouse gas emissions. This
mechanism concerned Poland the most, which in 2020 could increase emissions by 14%
compared to 2005. Only Poland exceeded its limit. In each of the years of the analyzed
period, Poland’s GHG emissions were higher than in 2005, but the exceedance of the 2020
limit was only in 2017 and 2018. In 2018, Poland’s GHG emissions were 106.2% of the 2020
limit. Additionally, in the Czech Republic, in selected years of the analyzed period, GHG
emissions were higher than in 2005, but in none of these years, the 2020 limit was exceeded,
and in 2018 GHG emissions in the Czech Republic accounted for 95.4% of the 2020 limit.
In Slovakia, 2005 emissions were only slightly exceeded in 2010, while in Hungary GHG
emissions were lower than in 2005 every year of the analyzed period. In 2018, GHG
emissions in Hungary and Slovakia were below the 2020 limit, at levels of 82% and 84.5%
of these limits, respectively. For the EU28 countries as a whole, below the 2020 limit was
already achieved from 2011 onwards. In 2018, EU28 GHG emissions from the ESD sector
were 97.8% of the 2020 limit.

Table 5 shows the targets’ implementation relating to the countries’ commitments
to achieving a certain minimum level of renewable energy share in gross final energy
consumption. Among the V4 countries, the set target was sustainably achieved only by the
Czech Republic, which exceeded its commitment of 13% for 2020 already from 2013. In
2018, they met their 2020 target of 116.6%.

Table 5. Share of renewable energy in gross final energy consumption in V4 countries in the years 2006–2018.

Countries
2006 2009 2012 2015 2018

2005–2018 Target
2020

2018/Target
2020Min Max Mean SD

(in %) p.p. (in %) (in %)

EU28 9.7 12.6 14.7 16.7 18.0 9.1 18.0 14.0 2.9 20 90.1
Czechia 7.4 10.0 12.8 15.1 15.1 7.1 15.1 11.7 3.0 13 116.4

Hungary 7.4 11.7 15.5 14.5 12.5 6.9 16.2 12.2 3.0 13 96.4
Poland 6.9 8.7 11.0 11.9 11.5 6.9 11.9 9.8 1.9 15 76.5

Slovakia 6.6 9.4 10.5 12.9 11.9 6.4 12.9 9.8 2.0 14 85.0

Source: own calculations based on Eurostat (T2020_31) [69].

Hungary also exceeded its 2020 commitment between 2011 and 2017. In 2018, however,
the country’s renewable energy share declined and fell below its 2020 target to 96.4% of
its value. Poland and Slovakia did not meet their 2020 targets in any of the years of the
analysis period. In 2018, Poland met its target of 76.5% and Slovakia of 85%. The situation
is similar for the EU28 countries as a whole, which failed to achieve their target share of
renewable energy in gross final energy consumption by 2018. In 2018, the EU28 countries
met their target by only 90.1%.

Table 6 shows the primary energy consumption of the V4 countries. Targets refer to
the limit of primary energy consumption in 2020 (in Mtoe). Among the V4 countries, only
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Slovakia managed to permanently go below the limit, which had not exceeded the 2020
limit since 2011. In 2018, the primary energy consumption in Slovakia was 96.3% of the
2020 limit.

Table 6. Primary energy consumption in V4 countries in the years 2006–2018.

Countries
2006 2009 2012 2015 2018

2005–2018 Target
2020

2018/Target
2020Min Max Mean SD

(in Mtoe) (in %)

EU28 1731.1 1599.7 1592.2 1536.0 1552.8 1511.8 1731.1 1614.1 72.3 1483.0 104.7
Czechia 43.5 40.2 40.4 39.4 40.4 39.0 43.7 41.1 1.5 39.6 102.0

Hungary 26.0 24.0 23.1 23.3 24.5 22.0 26.3 24.2 1.2 24.1 101.7
Poland 92.3 89.5 92.8 90.1 101.0 88.0 101.0 93.5 3.7 96.4 104.8

Slovakia 17.2 15.5 15.6 15.2 15.8 14.8 17.4 16.1 0.8 16.4 96.3

Source: own calculations based on Eurostat (SGD_07_10) [69].

Poland did not exceed the limit until 2009 and in the years 2012–2016, however, in
subsequent years, primary energy consumption increased, and in 2018 it accounted for
104.8% of the limit set for 2020. The situation was similar in Hungary. In 2012–2016,
the primary energy consumption did not exceed the limit, but there was an increase in
subsequent years’ primary energy consumption. In 2018, it accounted for 101.7% of the
limit set for 2020. In the Czech Republic, primary energy consumption exceeded the 2020
limit in each of the years of the analyzed period. In 2018, the Czech Republic’s primary
energy consumption was 102% of the limit set for 2020. The EU28 countries as a whole also
failed to meet the 2020 fixed limit for primary energy consumption by 2018. In 2018 this
limit was exhausted in 104.7%.

To determine the position of the V4 countries in meeting climate and energy targets
compared with all EU countries, we conducted the multivariate comparative analysis
using Hellwig’s method and the TOPSIS method. They gave comparable results, and the
correlation coefficient between the values of synthetic measures obtained by both methods
ranged for individual years from 0.881 (for 2007) to 0.949 (for 2014). Table 7 presents the
ranking of countries using Hellwig’s method, according to the 2018 classification.

We marked the rankings with different colors in the ranges 1–7, 8–14, 15–21, and 22–28.
This makes it easier to conclude that the rankings’ changes for individual years are not
significant, and this applies mainly to the group of countries ranked highest and at the
bottom of the rankings.

This is also confirmed by the results of Kendall’s rank concordance coefficient, which
for the period 2005–2018 amounted to 0.892, indicating the absence of gamma convergence,
and therefore a relatively permanent arrangement of the rankings in the individual years
of the analyzed period.

Throughout the analyzed period, Croatia and Romania were on the highest ranks,
other new EU member states were also highly ranked, especially the Baltic states: Lithuania,
Latvia, and Estonia. Among the V4 countries, Hungary remained highest in the rankings
until 2016; however, it lost this position in 2017–2018 and took place comparable to the
Czech Republic and Slovakia. On the other hand, Poland saw a steady decline in the
rankings from the 6th place in 2005 to the 22nd place in 2019. We also showed this in
Figure 2, which includes the synthetic measure values for the V4 countries only.
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Table 7. Ranking of EU28 countries according to the Hellwig method in years 2005–2018.

Countries 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Croatia 1 1 1 1 2 2 1 1 1 1 1 1 1 1

Romania 3 3 2 2 1 1 2 2 2 2 2 2 2 2

Greece 18 18 18 18 19 17 17 12 8 11 10 8 4 3

Latvia 2 2 3 3 3 5 3 4 5 4 4 3 3 4

Italy 17 16 16 15 15 14 14 11 11 9 11 6 6 5

Lithuania 13 12 13 16 14 3 4 5 4 5 3 4 5 6

Estonia 5 4 10 6 7 9 9 13 10 12 8 11 7 7

Slovenia 4 5 4 10 6 6 8 8 7 7 6 10 8 8

Finland 11 13 15 13 16 18 16 18 16 16 13 16 12 9

Portugal 10 6 6 4 10 7 6 6 9 6 9 7 10 10

Czechia 8 10 9 7 9 11 10 9 13 10 12 12 11 11

Hungary 7 8 5 5 4 4 5 3 3 3 5 5 9 12

Denmark 19 22 22 21 21 20 20 19 19 18 16 17 14 13

Slovakia 9 9 7 8 5 10 7 7 12 8 7 9 13 14

Sweden 15 14 12 12 13 16 18 17 17 19 14 13 15 15

Bulgaria 12 15 14 14 8 8 11 10 6 13 18 15 16 16

Austria 14 11 11 11 12 13 12 15 18 17 19 19 19 17

Spain 16 17 20 17 17 15 15 16 15 15 17 14 17 18

United
Kingdom 28 28 26 25 23 23 22 25 23 22 21 20 18 19

Germany 21 20 17 19 18 19 19 20 22 21 22 23 23 20

Luxembourg 26 24 21 22 22 24 26 27 27 27 23 21 21 21

Poland 6 7 8 9 11 12 13 14 14 14 15 18 20 22

France 22 19 19 20 20 21 23 24 24 26 26 24 22 23

Belgium 25 25 24 24 25 26 24 22 25 23 24 27 25 24

Cyprus 20 21 25 26 27 25 27 23 20 20 20 22 24 25

Netherlands 23 23 23 23 24 27 25 26 26 24 25 26 26 26

Ireland 24 26 27 27 26 22 21 21 21 25 27 28 27 27

Malta 27 27 28 28 28 28 28 28 28 28 28 25 28 28

Notes: Ranking was based on quartiles:
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Figure 2 shows that at the beginning of the analyzed period Poland was the leader
of the V4 countries; in later years, especially starting from 2015, Poland’s position against
the V4 countries clearly started to deteriorate. In the years 2008–2015, Hungary stood
out positively compared to the V4 countries, but now it is on the same level as the Czech
Republic and Slovakia.
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We also used the values of the relations of the analyzed variables in 2018 to the targets
set for 2020 to perform cluster analysis. Tree diagram and graph of the amalgamation
schedule decided to divide the countries into three groups in the k-means method. The
variance analysis test results (ANOVA) showed that all analyzed variables were differ-
entiated between clusters (Table 8). This was least true for primary energy consumption
(p = 0.018). The level of target achievement in relation to this variable is the most similar in
all clusters.

Table 8. Results of k-means clustering in 2018.

Cluster Countries
Mean

Greenhouse Gas
Emission

Share of
Renewable Energy

Primary Energy
Consumption

1
Belgium, France, Germany, Ireland,
Luxembourg, Malta, Netherlands,
Poland, Spain, United Kingdom

106.0 75.7 105.6

2
Austria, Bulgaria, Croatia, Cyprus,

Czechia, Denmark, Estonia, Finland,
Italy, Lithuania, Sweden

98.7 114.7 99.0

3 Greece, Hungary, Latvia, Portugal,
Romania, Slovakia, Slovenia 84.0 94.9 92.1

F 15.238 36.088 4.738

p 0.000 0.000 0.018

Source: own calculations on the statistical data of Eurostat [69].

Table 8 shows that the countries in Cluster 1, which includes Poland, recorded the
worst performance in terms of each variable analyzed. In 2018, on average, these countries
exceeded their 2020 targets by 6% in relation to greenhouse gas emissions and by 5.6% in
relation to primary energy consumption. At the same time, they met their commitment
to sharing renewable energy in only 75.7%. These countries are at the bottom of the
classification in ranking using the Hellwig method.

Cluster 2, in which the Czech Republic is located, had an average of the highest rate
of achievement of the target for renewable energy share (114.7%). On average, countries in
Cluster 2 on average also did not exceed their limits for greenhouse gas emissions (98.7%
of the limit) and primary energy consumption (99% of the limit).
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In contrast, countries in Cluster 3, which include Hungary and Slovakia, on average
failed to meet their targets for the share of renewable energy in 2018 (94.9%) but per-
formed best in reducing greenhouse gas emissions (84% of the limit) and primary energy
consumption (92.1% of the limit).

6. Discussion and Contribution
6.1. Overall Progress in the EU Energy Policy Implementation

Based on the available data and analytical reports, we can observe positive changes
in the implementation of energy policy in the European countries [57]. It is evident par-
ticularly in the creation of the energy union and realization of its dimensions. The most
significant progress has been made in the decarbonization of the economy. Over the years,
EU economies have significantly reduced greenhouse gas emissions and increased renew-
able energy share. Positive changes are also visible in the fully integrated internal energy
market [70]. In recent years, slight changes have taken place in energy security, solidarity
and trust, and energy efficiency. The European Union is still quite strongly dependent on
external energy supplies. Ten EU economies saw a decrease in the dependency ratio in 2018
compared to 2005. Among these economies were Hungary and Slovakia, while the Czech
Republic and Poland saw an increase in energy dependency. Relatively small changes
also occurred in the energy efficiency dimension. Only a few countries saw a decrease in
final energy consumption (France, Germany, Spain, and Greece). Unsatisfactory effects
were realized in the research, innovation, and competitiveness, particularly in recent years.
From the available data, in 2017, only Belgium and Germany increased public spending on
energy research compared to 2005 [69].

There were significant differences in the implementation of the different dimensions
of the Energy Union for individual European countries. A more considerable variation
was observed in all countries (EU28), while the Visegrad Group was more homogeneous
in relation to the EU as a whole. It can be noted that the highest level of integration was
achieved in the area of decarbonization of the economy. On the other hand, a significant
variation of indicators is visible in the final energy consumption, energy infrastructure, and
public spending on Energy Union research and development priorities. When analyzing
the available data, most of the observed variables are below the EU average. It means
that the infrastructure level expressed by the electricity interconnection indicator in most
countries is below the EU28 average value. The same phenomenon occurs for final energy
consumption, public expenditure on R&D in energy, the share of renewable energy con-
sumption, and greenhouse gas emission reductions. However, when interpreting these
values, it is crucial to bear in mind the individual indicators’ nature. While in the case of
the common market, the decarbonization of the economy or energy research, these results
are unfavorable for energy integration and the Union, in the case of energy efficiency,
results below the average for most European countries indicate positive developments. In
energy efficiency, the lowest possible values for the indicator under consideration are desir-
able [69]. The Visegrad Group achieves lower average values of indicators representing the
energy union’s dimensions than the EU28. It means that the level of energy dependence
is lower in the Visegrad Group than in the EU28 as a whole, even though the indicator
of net import dependence has increased in the Czech Republic and Poland. The level of
energy infrastructure is also at a lower level than in the EU28. Final energy consumption is
relatively lower than in the EU countries. There is also a noticeable disparity in energy use
from renewable sources by more than 10pp on average [69].

In terms of meeting the targets set for 2020, the EU28 distance in the dimension of
energy efficiency (final energy consumption) was 2.6% in 2019 [69]; in the dimension of
decarbonization of the economy (greenhouse gas emission) already in 2019 a reduction of
24% compared to 1990 was achieved, i.e., above the target; while in the case of renewable
energy in 2019 it was 19.7% means 0.3 p.p. less than the required target in 2020 [69].
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6.2. Europeanization of the Energy Policy in Visegrad Countries and Its Effectiveness

This article is one of the first empirical attempts to show the Europeanization processes
of the EU energy policy, as research have seldom undertaken this topic and there has been
only few publications so far [21–24]. Without any doubts, the EU energy policy is one
of the best examples of the Europeanization processes [46,47], despite the fact it is still
underexplored. It is challenging to assess the effects of the Europeanization of energy policy
in the European Union unequivocally. On the one hand, some areas (those concerning
the internal market) are firmly Europeanized, while others are entirely decentralized
and fall within individual member states’ competence [21,22]. Dyduch [24] praises the
Europeanization of energy policy mainly because of the improvement in energy efficiency
and its proenvironmental and proecological approach. Unfortunately, national interests
still influence energy policy, which is set by the large member states, while the voice and
views of the “new” member states from Central and Eastern Europe are not heard. As
Dyduch [24] notices, “when speaking of failures of the energy policy Europeanization, one
should mention the Nord Stream and the South Stream pipelines” (p. 211) as both projects
clearly contradict the energy security policy and the diversification goal.

The advancement of the EU energy policy implementation in Visegrad countries is not
easy to evaluate. The results of the multidimensional comparative analysis do not provide
clear conclusions. The Europeanization of energy policy in the V4 countries is diverse and
varied, and the group itself is quite heterogeneous. Considering the synthetic measure,
it can be noted that at the beginning of the analyzed period, the Visegrad countries were
at a similar level of energy policy implementation. Subsequent years are characterized
by increasing diversification and de facto worsening situation of all Visegrad countries.
The level of implementation of the European energy policy in the last year of analysis was
relatively lower than at the beginning of the analyzed period. Against this background,
Poland’s worsening situation regarding the advancement of the implementation of the EU
energy policy is highlighted. Similar conclusions, although more moderate, are drawn
by Pach-Gurgul and Ulbrych [20], analyzing the V4 between 2005 and 2016. The authors
conclude that “the V4 economies record an average rating in the implementation of the
energy and climate framework” [20]. According to this study, Slovakia and Hungary of
the V4 group implement energy policy best, while the other two economies: Poland and
the Czech Republic, the worst. Our study shows that in the period 2009–2014, by far the
highest degree of implementation of the EU energy policy was seen in Hungary. This
country’s synthetic indicator significantly exceeded the other economies. In the last years of
analysis, Hungary’s situation has worsened, and the level of energy policy implementation
has leveled off to Slovakia and Czech Republic level. In 2017–2018, the three economies
were at a similar level of implementation of the 20/20/20/objectives. As in the study of
Pach-Gurgul and Ulbrych [20], Poland’s situation is the worst, especially since 2015, a
downward trend of the synthetic measure is visible.

Poland and other Eastern countries, including the Czech Republic, and Hungary,
largely depend on coal for their energy needs. What is more, in 2019, Poland did not
commit to the 2050 climate neutrality goal, and Poland claims the Emissions Trading
System to be revamped. The Czech Republic and Poland base their energy balance on their
natural fossil fuels; in Poland, its share accounts for 52% of the country’s energy mix, while
in the Czech Republic, 38% [71].

Against the background of the above results, it is worth referring to the observations
that Mišík [72] noted based on the V4 positions on energy policy analysis. At the stage
of the Energy Union constitution, he pointed out that the Visegrad countries have a de
facto common interest in active participation in the EU energy policy (especially in the
field of energy security). However, they show divergent attitudes. On the one hand,
they support the project but differ in specific aspects. It is difficult for them to position
themselves against guidelines that consider all member states’ positions on energy policy
integration [72]. On the other hand, according to Mišík [72], this may also be determined
by the internal energy policies of the V4 countries.
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This, in turn, is consistent with the recent findings of Zapletalova and Komínkova [73].
They examined V4 members of the European Parliament’s voting behavior on EU energy
and climate policy from 2014 to 2019. The authors noted that there was significant het-
erogeneity in voting behavior and proximity of V4 state positions on energy and climate
issues at the decision-making level. Clearly, these are different levels of analysis. However,
they suggest a V4 differentiation both at the decision-making and executive level, and,
consequently, the process of Europeanization of energy policy is not sufficient enough.

Dyduch and Skorek [26] discuss the V4 countries’ energy policy diversification strate-
gies, especially in the area of the energy mix. However, the authors note some important
common features of the V4 economies. The study confirms that these countries favor
liberalizing the energy market to strengthen their energy security. Thus, it is apparent that
the EU’s energy policy goals overlap primarily with the diversification and liberalization
goals of the V4. Undoubtedly, issues of clarity regarding the cost–benefit calculations and
sustainability of some energy projects initiated by the EU are still problematic for the V4
(e.g., integration of the energy infrastructure) [74].

We should evaluate the lagged and backward situation of four Visegrad countries
in the context of all EU member states through the prism of the economic development.
Central Europe’s economies are not so wealthy compared to Western Europe economies
measured in both absolute GDP and especially relative GDP per capita. These economies’
structure is more dependent on coal, and new, renewable sources of energy are not so
popular. These were the reasons why Visegrad countries started the energy convergence
process with much more liberal targets than their Western counterparts. This is why we
should look at the current state-of-the-art in the context of the implementation of the EU
energy policy and the convergence of the energy targets and energy sources, which is the
value-added of this article.

6.3. Contribution and Value Added

The EU climate and energy policy targets have been adapted to the particular member
states’ level of economic development and capabilities. This is reflected in the differentiated
levels of targets. They take into account the process of economic convergence of the EU
countries, which requires relatively faster economic growth of the less developed countries.
Therefore, the EU policy accepts that this accelerated growth cannot remain environmen-
tally neutral. The individual member states’ energy resources and their potential for using
renewable energy sources were also taken into account when setting the targets.

The study shows that there have been no significant changes in the ranking of EU
countries in terms of their compliance with climate and energy targets during the period
under investigation (2005–2018). This also applies to the Visegrad Group countries, except
for Poland. Czech Republic, Hungary, and Slovakia were close to meeting the set targets
and could be ranked highly compared to the EU countries. Poland, especially since 2015, is
clearly and increasingly diverging from the other V4 countries in this respect, which can
be read as a gradual departure from the idea of Europeanization in the EU climate and
energy policy.

This article’s contribution to extant literature is the replication of research within the
discussed scope, but with the updated analyzing period and developed methodology, as
discussed in the methodology section. It enriches quantitative research on the effectiveness
of energy policy, of which there is very limited research of. Moreover, we show the problem
by capturing its multidimensionality. This study is one of few publications dealing with
the Europeanization of EU energy policy in “new” member states, which is a visible
contribution to the literature.

7. Conclusions
7.1. Results Summary

Energy policy is one of the most critical and sensitive areas of Europeanization. In this
area, the local interests of individual countries and the efforts and goals of the EU as a whole
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often clash. The divergence of positions is often conditioned by geographical location,
historical baggage, or other endogenous factors of individual economies. This is also true
for the Visegrad countries, as shown by research and studies on their EU energy policy
positions [26,73,75]. However, it is more difficult to assess the actual progress of energy
policy implementation in the V4 countries due to the limited number of quantitative studies
on this topic. An example of such an approach is our research showing the Europeanization
of energy policy on V4. It turns out that the V4 countries are implementing the EU energy
policy at different speeds and with different results. The level of implementation of energy
and climate objectives varies across the geographical scope of V4 and over time. This
means that individual Visegrad countries’ positions have changed over time, as has the
intensity of implementation of the 20/20/20 targets. Among the V4 countries, Czech
Republic and Slovakia are the most similar in terms of energy policy implementation
during the entire period. Poland’s position, which was the leader among the V4 countries
at the beginning of the analyzed period, has changed dramatically, whereas, since 2015, its
situation has significantly deteriorated. Hungary between 2008 and 2013 also stood out
from the group, but this was due to the observed positive changes in implementing the
EU energy policy. The synthetic measure of the 20/20/20 targets in Hungary during this
period was significantly higher than in the other V4 countries. The observed differential
trend in V4 countries is consistent with the general trend in the EU. The EU, as a whole, is
also very heterogeneous in terms of the implementation of energy policy objectives. The
cluster analysis has shown that the EU’s diversification is somewhat different in energy
terms than in other aspects of integration, where there is usually a division into “old” and
“new” EU countries. The selected clusters bring together both the new, old, northern, and
southern countries in one segment. This provides interesting conclusions, but above all,
it intrigues us to undertake further research to explain the reasons for such a significant
diversification in energy policy implementation. It is recommended to conduct quantitative
research on the effectiveness of energy policies in V4 countries and the EU as a whole.

Our empirical research results showed that there were no significant changes in the
classification of EU countries in terms of their fulfillment of the EU climate and energy
targets in the analyzed period. This is basically in all EU member states, including the
Visegrad Group countries, but except for Poland. This means that the level of Europeaniza-
tion of the energy policy and its effectiveness is similar in all member states except for
Poland, which is becoming a kind of exception. Throughout the investigating period,
Czech Republic, Hungary, and Slovakia were close to meeting the set targets and could be
rated high compared to the EU countries. Poland, especially since 2015, was noticeably
and increasingly distanced from the other V4 countries. It can be perceived as a gradual
drift away from the Europeanization of the EU climate and energy policy in Poland.

7.2. Policy Implications

The undertaken problem seems to be very promising in terms of possibilities for sci-
entific explanation. It is all more critical that it also carries an excellent utilitarian meaning.
Our study provides essential information that can be a starting point for policymakers
dealing with energy policy. In this context, we can refer to the level of individual V4
countries, the whole regional grouping, and the supranational—EU level.

It may be noted that the objectives of the EU energy policy coincide with the energy
intentions of individual countries, especially in terms of liberalization and diversification
of the energy market. Therefore, it is worth striving for a consensus at both the decision-
making and executive levels in the implementation of common goals. It, in turn, may
determine the financial and legal conditions of the EU’s common energy policy, which is of
crucial importance for the Visegrad countries. Additionally, it may also decrease tensions
between the countries and the EU institutions, which has been visible recently. The Visegrad
countries have already spoken out more than once in discussing EU energy policy from the
grouping level. However, our study shows that this policy’s implementation is not entirely
coherent in these countries, with Poland standing out from the group. However, many
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energy issues link these economies (reliance on coal, nuclear power, energy dependence,
etc.), and they should not be forgotten. Therefore, consideration should be given to
working out a common position and creating a kind of platform for shaping at least partly
regionally determined interests. Recently, the issue of technological innovation in the field
of energy has received particular attention. It is also one of the dimensions of the energy
union. It would therefore appear that joint action by the Visegrad countries in this area
is very welcome and promising. Consequently, we should create appropriate conditions
for collaborative research and development cooperation by Visegrad countries, bringing
multidimensional benefits.

7.3. Research Limitations

As every research study, also, this study is not free from limitations. The applied
research methods made it possible to achieve the article’s aim, which was to indicate the
degree of implementation of climate and energy targets of selected EU countries compared
with other member states. We are aware of the limitations of the method used. The linear
ranking does not give a complete picture of the degree of implementation of the adopted
targets. It allows only it to indicate the relative position of countries in relation to the
benchmark and other member states. We tried to solve this problem by using the cluster
analysis method, however, limiting ourselves only to 2018, regarding the transparency of
the presented results. The limited access to complete data was also a limitation, which
resulted in narrowing our analysis to 2018, i.e., two years before the target date (2020 was a
target year, but currently, the data for 2019–2020 is still not available). We are aware of the
need to consider the changes in the achievement of the targets after 2018 and to indicate
the causes and effects of individual countries meeting them at a given level.

7.4. Suggestions for Further Studies

It is worth extending the area of analysis as soon as the data is available, which will
undoubtedly contribute to deepening the knowledge on the Europeanization of the energy
policy. It would also be valuable to carry out studies verifying cause–effect relations,
i.e., considering the energy policy implementation level and the factors that determine it.
Undoubtedly, there is a need for research linking the analysis of progress in the performance
of energy and climate objectives with the economic growth of the V4 countries because such
research will show the truth about declining the economy from the problematic aspects of
energy. This would show the actual effectiveness of energy policy and orientate towards
building competitive advantage of countries based on clean technologies. The Covid-
19 pandemic impacted many aspects of social and economic life [76–80], included the
energy policy. Until the Covid-19 pandemic outbreak, industrial emissions had the highest
decrease, but aviation emissions had increased [57]. It is obvious there will be a need to
investigate the impact of Covid-19 on the Europeanization of the EU energy policy and
obtaining its current targets. It is also interesting to investigate how the common energy
policy will impact the competitiveness of the EU [81], especially under the conditions of
the modern entrepreneurial economy [82].
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4. Frodyma, K.; Papież, M.; Śmiech, S. Efficiency of investments in solar power in the EU countries. In Socio-Economic Model Forecast;

Papież, M., Śmiech, S., Eds.; Foundation of Cracow University of Economics: Kraków, Poland, 2018; pp. 140–149. [CrossRef]
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