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Abstract: The European Union (EU) is a global leader in renewable energy, and it is working to
maintain this position through setting high standards for itself as well as for its member states in
this field. Among the goals set for 2030 in Directive (EU) 2018/2001 and changes published on
14 July 2021 is a 55% reduction in greenhouse gas (GHG) emissions (compared to 20% in 2020). The
targets for individual countries vary and depend on the current level of development of renewable
energy. This article focuses on evaluation of these targets in the Visegrad Group (V4) countries (Czech
Republic, Hungary, Poland, and Slovakia). These are post-Communist countries that have undergone
systemic transformations but still face challenges related to sustainable development in renewable
energy. This article analyzes the 2030 goals and the prospects of their implementation. Evaluated
criteria include greenhouse gas emissions, the share of renewable energy in energy consumption,
energy consumption, energy efficiency, and energy intensity. The analyses in this article are based
on a literature review, the current energy situation in each country, European climate and energy
targets, comparative analyses, and our own forecasts. Our results show that V4 countries would need
to revise their policies and funds allocated for green transformation, which, in turn, might change
their projections of the EU climate package targets for 2030. These findings might be useful for the
EU stakeholders and policymakers responsible for climate policies and implementing renewable
energy targets.

Keywords: renewable energy; energy consumption; energy efficiency; sustainable development;
energy transition; green transformation; economic growth; Visegrad Group countries

1. Introduction

There are four specific countries among the member states of the European Union
(EU)—the Czech Republic, Hungary, Poland, and Slovakia—that are located in Central and
Eastern Europe (CEE). Prior to 1989, these countries belonged to the Socialist Bloc led by
the Union of Soviet Socialist Republics (USSR) [1,2]. In 1991, they gained independence,
embarked on a path of economic transition toward a market economy and democracy, and
formed the so-called “Visegrad Group” (also known as “V4”). The V4 was created because
these four countries had similar goals, the most important of which were successful social
transformation and joining the process of European integration. These countries decided
that it would be easier for them to negotiate terms with their Western counterparts acting
together. However, in recent years, there have been growing differences of opinion among
the Visegrad countries, including on such issues as energy policies and strategies [3–7].
These differences are due to different structures of the energy sector as well as some
political issues [8–15].
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Nowadays, in the year 2023, the previous energy policy, called the “Europe 2020
Strategy” (3 × 20 climate and energy package) [16], is well in the past, as the EU has set
new goals for itself for 2030 [17]. At the end of the realization of the previous strategy,
the COVID-19 pandemic occurred. This pandemic impacted the economy and the energy
sector [18–24] and disrupted implementation of climate plans [25–27]. In our previous
article on a similar topic [28], we concluded that some of the goals for 2020 would not
be achieved, and this was confirmed, e.g., when assessing the final energy consumption
in Slovakia. During the pandemic, the EU countries had other problems to solve, which
caused the European economy to decline [29–32]. As shown in Figure 1, which follows, the
V4 countries also experienced economic problems, and their GDP rate was negative in 2020.
An economic rebound was observed in 2021, but 2023 could again be a crisis year because
of the high inflation and unstable energy situation in Europe after the Russian invasion of
Ukraine and the EU and U.S. sanctions imposed on Russia [33–37].
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Despite the post-pandemic, economic, and energy-related problems, the EU wants to
remain the world’s leader in reducing greenhouse gases, promoting renewable energy, and
increasing energy efficiency. In setting the new goals for itself, the EU negotiated national
goals with the member states in order to reach the desired average [17,38–40].

The use of fossil fuels has been a primary source of energy for many decades, but it has
resulted in adverse environmental impacts such as greenhouse gas emissions, air pollution,
and resource depletion. Renewable energy sources (RESs) offer a promising solution to this
challenge, as they are clean, abundant, and sustainable. However, the transition to renewable
energy sources needs to be carefully managed to ensure economic growth and development are
not hampered. Bhattacharya et al. [41] investigated the effect of renewable energy consumption
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on economic growth in 38 countries and found a positive relationship between the two variables.
They argued that renewable energy consumption can drive economic growth through reducing
energy imports, creating new jobs, and stimulating innovation. Similar conclusions can be found
in other articles [42–44], where authors concluded that adoption of renewable energy sources
could contribute to sustainable economic growth via reducing greenhouse gas emissions and
increasing energy security. All these studies suggest that there is a strong connection between
economic development, RESs, and GHG emissions. Research tends to lead endless discussions
about the future of energy [45–48], but the most common conclusion is that due to climate
change, energy security, and lower costs in the long term, RESs must supply our energy needs.

It can be assumed that the levels of development in the V4 countries are similar;
their energy mixes are highly differentiated, and therefore, their national goals are very
different [38]. Since the V4 countries joined the EU in 2004, their economic growth was
quicker than in the “old” EU member states. An effect of this rapid economic development
was an increase in pollution caused by developing industry [49]. After years of intense
development and enrichment of society without any special attention to the environment,
the time has come for setting environmentally friendly behavior. The V4 countries have
more to catch up on in innovative and green energy than do the countries of Western
Europe [3,4,50–60]. The last energy-related problem of these countries is energy efficiency,
which is expressed in energy consumption and intensity [10,61].

The analyses undertaken in this article are based on a literature review, the current
energy situation in every country, European climate and energy targets, comparative
analysis, and our own forecasts.

2. European Nations’ Decade-Long National Energy and Climate Strategies for 2021–2030

For simplicity, EU climate and energy goals are communicated to the world as the
single values valid for the entire EU, but in fact, each country has its own national goals.
It should be noted that these goals are negotiated and, as will be presented in this article,
could often be more ambitious. This statement especially applies to the V4 countries, whose
energy mixes are different (worse) from the that of countries of Western Europe [62,63].

In our previous article [28], the following EU targets for 2020 were described:

• Decreasing greenhouse gas (GHG) emissions by at least 20% relative to the 1990 levels;
• Raising the proportion of renewable energy sources (RESs) in final energy consumption

to 20%;
• Progress toward a 20% enhancement in energy efficiency (from 2005 levels).

These targets were updated for 2030 in the Europe climate and energy framework [38]
and called “Fit for 55”:

• Decreasing greenhouse gas (GHG) emissions by at least 55% relative to 1990 levels;
• Raising the proportion of renewable energy sources (RESs) in final energy consumption

to 32%;
• Progress toward a 32.5% enhancement in energy efficiency (from 2005 levels).

In the next two tables (Tables 1 and 2), we present national targets of V4 countries for
2020 and 2030 in order to show the differences between them.

Table 1. National energy efficiency targets for the V4 countries and the EU27 for 2020.

EU Member State
Greenhouse Gas

Emissions
[Mt]

Share of Renewable
Energy *1

[%]

Primary Energy
Consumption

[Mtoe]

Final Energy
Consumption

[Mtoe]

Czech Republic 163.7 13 39.6 25.3
Hungary 85.3 13 24.1 14.4
Poland 463.0 15 96.4 71.6

Slovakia 57.3 14 16.4 9.0
EU 3706 20 1483.0 1086.0

Source: Our own study, based on [28,64]. Note: Mtoe—million tons of oil equivalent; *1—As part of the final
energy consumption.
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Table 2. National energy efficiency targets for the V4 countries and the EU27 for 2030.

EU Member State
Greenhouse Gas

Emissions
[Mt]

Share of Renewable
Energy *1

[%]

Primary Energy
Consumption

[Mtoe]

Final Energy
Consumption

[Mtoe]

Czech Republic 129.2 22 41.4 23.7
Hungary 72.1 21 30.7 18.8
Poland 378.0 21 *2 91.3 67.1

Slovakia 44.6 *3 19.2 15.7 10.3
EU 2084.8 32 1176.0 885.0

Source: Our own study, based on [17,38–40,65]. Note: Mtoe—million tons of oil equivalent; *1 —As part of the
final energy consumption; *2—With a 23% renewable energy target possible, subject to additional EU funding
being granted to Poland, including for a just transition; *3—Slovakia’s national 2030 target for greenhouse gas
emissions in sectors not covered by the EU Emissions Trading System (non-ETS) is −40.5 Mt, while the target set
in the Effort Sharing Regulation (ESR) is −44.6 Mt.

New national energy efficiency targets for 2030 were presented [38–40,65] and
updated [17] by all the EU member states. For better clarity, targets for the V4 countries are
presented in Table 2 (similar to Table 1).

To enhance the clarity of the empirical model and its main outcomes and implications,
it is necessary to provide some clarification here: in contrast to final energy consumption,
primary energy consumption refers to energy that has not undergone any conversion or
transformation process. Energy intensity denotes the quantity of primary energy consump-
tion per unit of GDP. It is worth noting that the energy intensity measure relies on the
industrial structure of the economy and therefore is not an entirely accurate representation
of energy efficiency in EU member states.

In addition, it is important to clarify various methodological aspects related to en-
ergy intensity (EI), gross inland energy consumption (GIEC), the gross domestic prod-
uct (GDP), and their interrelationship. All of these variables can be expressed using
the following formula:

EI = GIEC/GDP (1)

where EI represents energy intensity, GIEC represents gross inland energy consumption,
and GDP represents the gross domestic product.

3. Materials and Methods

The empirical models relied on data obtained from Eurostat, a European statistical
office, that were accessed in February 2022. It should be noted that while certain data, such
as the GDP, were the most recent available as of 2021, others (e.g., GHG) were based on
2020 data due to limitations in data availability and accessibility.

All data used in these analyses are annual data for the following periods:

• GHGs—from 1990 to 2020 [66];
• RESs—from 2004 to 2021 [67];
• PEC—from 1990 to 2020 [68];
• FEC—from 1990 to 2020 [69];
• GIEC—from 1995 to 2021 [70];
• GDP—from 1995 to 2021 [71].

To analyze time series data, the ARIMA method [72–75], which stands for autoregres-
sive integrated moving average, was utilized. In this approach, the variable of interest
is regressed on its own lagged values, with the AR representing a class of linear models
and the MA representing another class of linear models that model the variable of interest
with its imperfectly predicted current and previous time values. The I denotes integration
and specifies the number of times the differencing operation is applied to the series to
make it stationary.

The AR process can be expressed as

yt = φ1yt−1 + φ2yt−2 + · · · + φpyt−p + εt (2)
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where φt−1 is parameters, yt−i is regressors, and ε is the error term.
The MA process can be written in regard to error terms as

yt = θ1εt−1 + θ2εt−2 + · · · + θqεt−q + εt (3)

where θt−1 represents parameters, εt−i is the regressors or imperfections in predicting the
previous terms, and ε is the error term.

The ARMA process has a mathematical form of

yt = ∑
p
i=1φiyt−i + ∑

q
j=1θiεt−j + εt (4)

Differencing is the result of the ARMA process. The predictors on the right-hand side
include lagged yt values and lagged errors, and this is known as the ARIMA (p, d, q) model.
The parameters (p, d, q) describe the lag period (p), the degree of differencing (d), and the
lag of the error component (q).

The empirical models used in this study are based on previous, similar studies
conducted on EU countries and focusing on the same issues (see, e.g., [76]). Figures
used for comparison purposes in this paper were separately prepared for each of the
four V4 countries due to the differences in the scale of the data.

The figures depict shaded areas above and below forecast lines, which are confidence
intervals (Lo-Hi) representing the range within the forecast value will lie with a certain
probability. For example, if the forecast confidence interval for the FEC (final energy
consumption) in Hungary in 2030 has a Lo.95-Hi.95 percent between 15.45 and 19.70, then
there is a 95% probability that the FEC will be at least 15.45 Mtoe and at most 19.70 Mtoe.

4. Results and Discussion

According to a report from [77], in 2021, the EU generated only 42% of the total energy
available within its borders, while the remaining 58% was imported from other countries.
The available energy mix within the EU is composed of five main sources, which include
petroleum products (including crude oil) accounting for 35% of the mix, natural gas at
24%, renewable energy at 17%, nuclear energy at 13%, and solid fossil fuels at 12%. This is
different from the primary energy production (PEP) in the EU, as shown in Table 3.

Table 3. Primary energy production in the V4 countries and the EU27 in 2021 (source: our own
results, based on [78]).

Fuel Czech Republic
[%]

Hungary
[%]

Poland
[%]

Slovakia
[%]

EU27
[%]

Heat 0.0 0.0 0.1 0.0 0.0
Natural Gas 0.7 11.1 5.6 0.7 0.7

Nonrenewable Waste 1.5 1.3 1.6 3.2 1.5
Nuclear Heat 31.4 37.9 0.0 58.3 31.4

Oil and Petroleum Products 0.4 10.2 1.5 0.1 0.4
Oil Shale and Oil Sands 0.0 0.0 0.0 0.0 0.0
Peat and Peat Products 0.0 0.0 0.0 0.0 0.0

Renewables and Biofuels 23.1 32.2 21.3 33.8 23.1
Solid Fossil Fuels 43.0 7.3 69.9 3.9 43.0

The energy production was made up of four sources: renewables and biofuels (40.9%),
nuclear energy (31.3%), solid fossil fuels (15.3%), and natural gas (6.4%). In comparison of
these data, it can be seen that the energy produced in the EU is greener and more neutral
for the environment.

Every country in the EU has different sources of energy production; e.g., nuclear power
dominates in France (75.3%) and Slovakia (58.3%), renewable energy dominates in Malta
(100%), solid fuels dominate in Poland (69.9%), natural gas dominates in the Netherlands
(62.9%), and crude oil dominates in Denmark (37.9%) [79]. This different energy mix means
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that EU climate and energy targets are averages of different national targets. In Figure 2,
one of the most important problems to solve on the way to green energy in the EU—coal
phase-out commitments—is presented.
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It is apparent that each of the V4 countries has different energy policies about coal.
Poland does not plan to phase out of coal; the Czech Republic is working on it, but has
not specified the date of completion; Hungary wants to phase out in 2030; and Slovakia is
planning to carry out the same in 2023. These problems arise from political issues and the
dependence of some countries on coal.

Analysis and discussions were conducted for each Visegrad member country sepa-
rately due to their national targets, energy specifications, levels of gas emissions, etc. All
of the goals of the 2030 EU strategy were analyzed, along with energy intensity, which
describes levels of economic development.

It is important to know the time series accessible for analyzed topics based on yearly
data. The length and variability of the time series can significantly impact the accuracy
of long-term forecasting. This concern has been echoed by several scientific articles. As
noted in one study [80], even short-term forecasts can be affected by unpredictable events
such as natural disasters or political instability. In another study [81], the authors showed
that unexpected events and changes in economic and social policies can significantly
affect energy demand and supply patterns. Petropoulos et al. [82] argued that forecasting
methods that rely on historical trends may not accurately predict future values. Similarly, a
study by Fortes et al. [83] suggested that long-term energy scenarios should incorporate
uncertainties and risks associated with socioeconomic and policy changes.
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Therefore, while the forecasts presented in this article offer insight into the most
probable scenarios, it is crucial to recognize their inherent limitations. As discussed in
the relevant research literature [84–87], forecasting models can only provide a range of
possible outcomes, and their accuracy may decrease as the forecasting horizon lengthens.
To address this limitation, confidence intervals are presented in order to indicate the range
within which the forecast value would likely fall with a certain probability.

In summary, while the forecasts presented in this article provide valuable insight
into potential future energy trends, it is important to acknowledge their limitations and
potential sources of error. Confidence intervals can offer a useful tool for understanding
the potential range of outcomes and should be utilized in conjunction with any long-term
forecasting analysis.

4.1. Czech Republic

As mentioned above, the Czech Republic does not have a plan to phase out energy
based on coal in the near future. The reason for this is dependence on coal, as shown
in Table 3. More than half of the PEP is made up of solid fossil fuels. At the same time,
the second part of the primary energy production is based on clean energy (nuclear and
renewables), which should be positively evaluated.

The Czech Republic has a national target to reduce greenhouse gas (GHG) emissions
by −14% by 2030, but in the national long-term strategy, the goal of reducing GHGs is by
−80% in 2050. To achieve these goals, the country has a plan to promote electromobility
and sustainable transport [88] as well as to subsidize renovation of buildings [38].

Based on the current forecasts (Figure 3), one can evaluate that the country is on
track to meet these goals because the limits set to 2030 were already met in 2019 and a
downward trend can be observed. Our previous paper on that matter [28] stated that the
Czech Republic had achieved its renewable energy goals for 2020 by 2013 and predicted
further increases in 2020. It can now be confirmed that our previous research conclusions
were accurate and that the energy policy can be positively evaluated, with very probable
targets expected to be achieved by 2030, as shown in Figure 3.
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For the Czech Republic, achieving the goals for reducing the FEC (final energy con-
sumption) and the PEC (primary energy consumption) appears to be difficult. Using recent
data and new targets for 2030, one can see that the targets for the Czech Republic are below
(for the PEC) or close to (for the FEC) the targets (Figure 3), but the variability of PEC
and FEC causes difficulty in a definitive answer in the long term. Additionally, one might
suspect that the decline in the PEC is the result of the COVID pandemic, not of government
action. The forecast is on the borderline, and we think that it should be revised in the
nearest future.

The last parameter, which was not mentioned in the 2030 strategy, is energy intensity
(EI). It is important because it describes economic development. For the Czech Republic,
the EI is gradually decreasing, which is a positive effect. The EI in 2030 will be much closer
to the European average, which was 0.11 in 2021.

The energy policy and national targets of the Czech Republic are ambitious. Some
risks to the PEC and the FEC are visible, but the government’s overall attitude to changes
in the energy sector suggests these goals could be achieved by 2030.

4.2. Hungary

Hungary’s primary energy production is based mainly on nuclear and renewable
sources (Table 3). It should be noted that nuclear energy is a zero-emission clean energy
source, but it is usually considered to be another nonrenewable energy source because
the material used in nuclear-power plants is not renewable. On 26 August 2022, the
country granted a construction license for two new Russian-made VVER reactors at the
Paks nuclear-power plant [89–91] so the small share of solid fossil fuels (7.3%) in the PEP
could be easily reduced and Hungary’s plan to phase out coal in the next ten years would
appear to be feasible.

The Hungary GHG target for 2030 is by −7% compared to 2005. This is the same as
Poland’s target (in percentage) and the lowest among the V4 countries. The GHG goal
for 2030 is fulfilled right now, and the forecast (Figure 4) confirms a decrease in GHGs
in the future (still below limits). Renewable energy sources already account for 32.2% of
the total energy output in Hungary, which has the second place among the V4 countries.
However, as mentioned above, Hungary is not inclined toward development of renewable
energy [92] but rather is focused on nuclear energy. This is also shown in Figure 4. In the
last few years, there have been very small changes in RESs, so based on our analysis, it
would be difficult to achieve RES goals set to 21%.

Hungary’s goals for energy efficiency (18.8 Mtoe for the final energy consumption and
30.7 Mtoe for the primary energy consumption) in 2023 are below the pre-set limits. This
means Hungary just needs to keep its current position to achieve its goals. The forecasts
presented in Figure 4 only confirm that.

The energy intensity (EI) for Hungary is very similar to that of the Czech Republic:
that is, around 0.21 in 2021, with a forecast of around 0.13 for 2030. Hungary does not
have strong ambitions for any of the EU climate and energy targets. The goals for 2030
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are worse than those for 2020 (see Tables 1 and 2). The Hungarian government claims that
more ambitious targets would be difficult to achieve under the economic and budgetary
conditions that had prevailed at the time it submitted the plan. However, Hungary’s energy
mix can be considered environmentally neutral and safe for the country, as nuclear-power
generation is more predictable than renewables.
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4.3. Poland

About 70% of primary energy production and approximately 75% of electricity gen-
eration in Poland is based on solid fossil fuels (Table 3). It has not only the highest value
among the V4 countries but also the highest share in the entire EU. The numbers of coal
and lignite mines, coal-fired power plants, and people employed in the related sectors
mean that transformation of the energy sector cannot be easy or fast [93–95]. Poland does
not have a plan to reduce the country’s dependence on coal and lignite.

The target of reducing GHGs for Poland in 2030 is by −7% compared to 2005. In
percentage value, it is the same as in the case of Hungary, and it is the lowest among the
V4 countries. In Figure 5, one can see a sideways trend in the GHGs, with a great reduction
in 2020, but this could be an effect of the reduction in the PEC and the FEC (Figure 5) caused
by the COVID-19 pandemic. The data for the following years would allow more precise
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forecasts to be made. Much depends on the Polish government, which does not want to
phase out the coal part of the energy mix. If this does not change, it could be difficult to
achieve the GHG goals by 2030.
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In Poland, the target for the reaching share of renewable energy is set at 21–23%,
subject to additional EU funding being granted to Poland, including for a just transition.
Poland has ambitious plans to double its share of energy from renewable sources, but
forecasts (Figure 5) and the country’s dependence on coal and lignite hamper these plans. In
Poland, investments in renewable energy sources are developing rapidly despite regulatory
barriers [3], so there is a place for the Polish government to change the energy policy and
make some real effort to achieve its goals.

In terms of energy efficiency, Poland is similar to Hungary and does not have ambi-
tious plans (91.3 Mtoe for the primary energy consumption and 67.1 Mtoe for the final
energy consumption). In recent years, energy consumption in Poland has mainly grown
(Figure 5), and it only decreased in 2020. It could be difficult to go below the PEC and
FEC limits for 2030.
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The energy intensity in Poland is declining, mainly due to an increase in the GDP
rather than a decrease in gross inland energy consumption (GIEC). The forecast value for
2030 is similar to those for the Czech Republic and Hungary.

Poland is the EU’s most heavily fossil-fuel-dependent country. The effect of many
years of neglect and lack of reforms in the Polish energy sector is high fees for CO2 emissions
(ETS) [96], which resulted in one of the highest energy prices in Europe [97]. Due to its high
dependence on coal, Poland did not agree to set ambitious goals. Despite the goals for 2030
being low, it will be difficult to achieve them.

4.4. Slovakia

Among the four V4 countries, Slovakia can boast the least problematic energy mix [98].
More than 58% of its primary energy is produced in nuclear-power plants. The level of
renewable energy sources in the PEP is about 34%. In total, more than 90% of the primary
energy produced in Slovakia is represented by clean energy (Table 3). This is not only the
best result in the V4 countries but also in Europe. This puts the country in a comfortable
position when it comes to the climate policy of the EU.

Slovakia’s national 2030 target for greenhouse gas emissions in sectors not covered
by the EU Emissions Trading System (non-ETS) is by −20% compared to 2005, while the
reduction target set in the Effort Sharing Regulation (ESR) is by −12% [38]. This was not
ambitious, as the 2030 goals were achieved in 2011. Looking at the trend of the forecast
for GHGs, it can be evaluated as very likely that the downward trend will continue, and
therefore, the targets set for 2030 will be met. A similar forecast trend for Slovakia is
presented in another article based on fossil-fuel consumption (correlated with GHGs) [99].

The European Commission assessed the Slovak goal to reach 19.2% of the renewables
share in 2030 as unambitious, but accepted it nevertheless. The share of renewable energy
sources (RESs) is growing (Figure 6), and the target for 2030 is low, so it will not be difficult
for Slovakia to achieve this target.

Slovak energy efficiency targets for 2030 (15.7 Mtoe for the primary energy consump-
tion and 10.3 Mtoe for the final energy consumption) are also low when it comes to ambition.
The targets for the PEC and the FEC were set at safe levels for Slovakia and the probability
of achieving these goals is about fifty/fifty (Figure 6).

The energy intensity in Slovakia has slowed down significantly in recent years, and
forecasts indicate that it will stop at its current levels. Whether it would be possible to
further reduce it depends not only on the GIEC but also on the GDP.

Slovakia is in the best situation among the V4 countries. In the energy mix, more than 90%
of its energy is produced via clean energy sources. Its investment efforts for green transition are
linked with phasing out coal mining and coal-fired electricity generation by 2023. This is the
most ambitious plan among the V4 countries. It could be relatively easy because only about 4%
of the PEP is dependent on solid fossil fuels. Despite this, Slovakia has negotiated very cautious
climate targets, which were evaluated as unambitious, for 2030. The high probability of meeting
these targets was also confirmed in the projections carried out.
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5. Conclusions

Our study provided novel insights into the energy mix of the Visegrad Group coun-
tries and their progress toward meeting the EU’s climate targets. It becomes clear that the
V4 countries which joined the European Union nineteen years ago were granted the easy
access to the common market and subsidies. Nevertheless, this was also associated with
certain obligations. In terms of energy, these obligations are commitments to reduce green-
house gas emissions, increase shares of renewable energy, and improve energy efficiency.
The latest agreements in the EU climate plan provide for improvement of these factors in
the years 2021–2030. Due to the different energy mixes of the V4 countries, each of them
had different goals.

Within the V4 group, Poland has the most problematic and polluting energy mix (red
color in Table 4), while Slovakia has the best one, dominated by nuclear power (58.3%).
Slovakia is also distinguished by the fact that 33.8% of its primary energy is produced from
renewable sources: the highest value in the V4 countries (green color in Table 4).

Table 4. The most important rates of the energy mixes of the V4 countries and the EU.

EU Member State Solid Fossil Fuels, Oil, and Petroleum
Products in Primary Energy Production [%]

Renewables and Biofuels in Primary
Energy Production [%]

Czech Republic 43.4 23.1
Hungary 17.5 32.2
Poland 71.4 21.3

Slovakia 4.0 33.8
EU 18.4 40.9

Source: our own study.

Based on our results and empirical analyses, the following key conclusions can be
drawn for each of the V4 countries:
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• The Czech Republic generates too much energy from fossil fuels, and its plans to
increase the share of renewable energy are small (but still the largest among the
V4 countries). Since these goals are low-set, they should be easy to achieve. The only
problem may be reduction in the FEC by 2030.

• Hungary’s energy mix is not bad, but the country has not set ambitious targets in its
climate strategy for 2030; e.g., the targets for the PEC and the FEC for 2030 are worse
than those for 2020. As far as Hungary wants to develop its nuclear energy, it may
have a problem with achievement of an appropriate share of renewable energy.

• Poland is heavily dependent on fossil fuels, which puts it in the worst situation among
the V4 countries. The PEC and the FEC in Poland are growing instead of decreasing,
and the share of renewable energy in the energy mix seems impossible to achieve by
2030. Huge amounts of greenhouse gases emitted by Poland could hamper the EU’s
55% greenhouse-gas reduction target in 2030.

• Slovakia has 92% of its primary energy produced via nuclear and renewable sources,
and it is in the best situation among the V4 countries. The country has a plan to phase
out coal mining and coal-fired electricity generation by 2023. The 2030 climate targets
negotiated by Slovakia are very cautious and are considered unambitious. Projections
confirm that all targets should be achieved by 2030.

In the perspective of the next several years, each of the V4 countries (especially
Poland) might need to change a lot in order to achieve the objectives they set for themselves.
However, much depends on policies and the funds allocated for green transformation.
Therefore, the projections presented of the EU climate package targets for 2030 may change.
The implementation of the targets needs to be monitored and the prospects of achieving
them periodically updated in order to take appropriate action.

Our findings are consistent with those of other studies that have analyzed the energy
mixes and climate targets of the V4 countries. We can find different models and analyses of
the same subject, but the common conclusions for the V4 countries would be to prioritize
renewable energy and energy efficiency in order to reduce their carbon footprint [53,100–102].

Countries that would not be able to achieve the “Fit for 55” targets could face sig-
nificant consequences, such as financial penalties for noncompliance, which could be
substantial. Furthermore, failure to address climate change could have serious environmen-
tal and social impacts, including increased frequency and severity of natural disasters, food
and water shortages, and public health crises. This could lead to social unrest and political
instability, as citizens may hold their governments accountable for inaction or insufficient
action on climate change [103–105].

Overall, our study highlighted the importance of setting ambitious targets for renew-
able energy and reducing greenhouse gas emissions. The transition to a more sustainable
energy mix would require significant investment and effort, but it is essential for meeting
the climate goals of the EU and creating a more sustainable future.
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