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Introduction

The consequences of anthropogenic climate change, the eco-
nomic effects of the COVID-19 pandemic and the Russian attack
on Ukraine and the resulting economic sanctions imposed on
Russia by European countries are increasing the pressure on a
just energy transformation. The war in Ukraine helped European
Union leaders understand that Russia had been using the sale of
fuels and energy resources as a hybrid weapon for decades, forc-
ing European countries to be politically and economically de-
pendent on it. The change in the political situation has become
both the source of the most serious energy crisis in decades and
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a motivation to accelerate the necessary changes to the European
economic model, inspiring an increased pressure on diversifying
sources of fuels and raw materials, improving the energy effi-
ciency of the European economy and switching to renewable en-
ergy sources. Each crisis generates a number of key threats to the
stability of vulnerable countries and tests the solidarity of allied
societies, but also creates opportunities to introduce the required
innovations, increasing social support for difficult and necessary
actions of governments. After February 2022, the European Union
countries have attempted a decisive and fundamental, but also
solidary and fair transformation of the economic model, in which
Central European countries — previously dependent on Russian
exports of fuels and energy raw materials — must face threats and
challenges, but can also benefit from the accelerated transfor-
mation and innovation.

The report presents — drawing on documents from the European
Commission and other international institutions involved in mon-
itoring the economy and energy markets —the economic, political
and social context of a just energy transformation in the countries
of Central Europe - the Czech Republic, Poland, Slovakia and
Hungary, supplementing it with information regarding a perspec-
tive of economic and energy integration of Ukraine. At the same
time, it broadens the view of the countries neighbouring the Vise-
grad Group, describing the situation in Austria, Germany, Lithua-
nia and Romania. Therefore, the report makes it possible to pro-
pose a broad understanding of the potential Central European en-
ergy market, suggesting a new look at the prospects for intergov-
ernmental cooperation within the European Union.

Regional cooperation and partnerships are important to respond
to public sentiment that is hostile to EU initiatives aimed at energy
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transformation. In this context, the implementation of the goals of
the European Green Deal is of particularimportance, and given its
comprehensive nature the European Commission has placed it at
the centre of the EU’s economic development strategy and com-
petitiveness strengthening as well as the energy autonomy of Eu-
ropean countries. Social and political protests against the de-
tailed goals of the European Green Deal have been put on the list
of main threats diagnosed by the EC - susceptibility of energy
markets to price instability, dependence of prices on growing sub-
sidies, rapid impact of energy prices on high levels of inflation,
threats to the security of European critical infrastructure and de-
pendence on unreliable (politically or economically) sources of
fuel and energy resources. The multi-level and diverse nature of
the threats highlights how important stability and affordability on
the energy market as well as the reliability and availability of en-
ergy for households, business entities and public institutions are
for the position of the European Union in international economic
relations.

Establishing a strong European cleantech economy is perhaps
the most ambitious goal of the continent’s economic transfor-
mation since the recovery process following the devastation of
World War ll. Incorporating climate and energy policy into the cen-
tral part of the new economic model clearly threatens the com-
petitiveness of less efficient sectors of the Member States’ econ-
omies and producers forced to open competition with producers
from countries far from the EU standards of climate, quality, con-
sumer protection and protection of workers’ rights. Taking into ac-
count the awareness of threats to the competitiveness of Euro-
pean production, the EC proposed mechanisms to protect the EU
market against unfair competition — however, as examples from
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the agricultural products market show, these mechanisms are

still far from the efficiency ensuring proper protection of the inter-

ests of producers from EU countries and guaranteeing fair trans-

formation.

The challenges encountered — especially those related to political

and social protests against the detailed goals of the European

Green Deal — do not change the importance of EU achievements

in the area of energy transformation achieved after 2022. In its re-
port on the state of the Energy Union (COM, 2023, 650), the Com-
mission pointed out:

(1)

diversification of energy import directions, enabling a re-
duction in dependence on Russia from 155 billion m?® in
2022 to approximately 45 billion m® two years later,
increasing imports of natural gas and liquefied natural gas
from Norway and the United States, dramatically reducing
the dependence of EU countries on Russian supplies,
gradual transformation of the most energy-intensive sec-
tors and reduction of demand for natural gas by 18%,
accelerating the development of renewable energy sys-
tems and significantly increasing the production of elec-
tricity from renewable sources,

installation of record-breaking photovoltaic systems in
terms of capacity (41 GW in 2022, an increase of 60% y/y)
and on-shore and offshore wind installations,

a 32.5% reduction in greenhouse gas emissions in EU
countries compared to the 1990 level while maintaining
stable economic growth,

a political intervention to protect households and entre-
preneurs from the effects of the energy crisis and limit the
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increase in the number of people suffering from energy
poverty in the EU,

(8) development of European gas infrastructure, in particular
the Baltic gas pipeline, gas connections between Poland
and Slovakia, Greece and Bulgaria and France and Ger-
many, as well as new liquefied natural gas terminals in
Greece, Finland, Germany and Italy,

(9) accelerating the synchronization of the energy systems of
Moldova, Ukraine and the Baltic States with the continen-
tal grid,

(10) progress in the implementation of the Recovery
and Resilience Facility, with particular emphasis on key
achievements in the areas of energy efficiency, sustaina-
ble mobility, renewable energy and energy networks.

The challenges facing the European Union and its Member States
— in particular when it comes to shaping a just energy transfor-
mation - highlight the importance of energy policy, which since
the adoption of the Lisbon Treaty in 2007 has become a shared
competence between the states and the EU. After the Russian ag-
gression against Ukraine and in view of Europe’s departure from
the import of fuels and energy raw materials from Russia, harmo-
nious cooperation between the EC and the nation states as well
as regional cooperation towards establishing energy security and
implementing a just energy transformation seem to be even more
important.
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Energy transformation and the European Green
Deal

Initiated in December 2019, the European Green Deal is a strategy
to transform the European Union towards a fair and prosperous
society benefiting from a modern, cost-effective and competitive
economy to achieve net zero greenhouse gas emissions by 2050.
The pillars of the European Green Deal are maintaining the full
competitiveness of European production, making economic
growth independent of the extraction and use of natural raw ma-
terials, counteracting anthropogenic climate change, improving
natural capital and nature protection, and caring for the well-be-
ing of citizens of EU countries. Energy transformation, social re-
sponsibility and economic development have become the central
values of the European Green Deal, striving to reconcile the differ-
ent goals set for the transformation policy.

The pillars of the European Green Deal are: achieving climate neu-
trality by the EU by 2050, providing clean, affordable and reliable
energy for households and businesses, transforming industry to-
wards a clean circular cycle of resources used, increasing energy
efficiency of buildings, accelerating the transformation of
transport towards sustainable and intelligent mobility, building a
sustainable and environmentally friendly food system, protecting
biodiversity of ecosystems and eliminating air, water and soil pol-
lution. Achieving the planned goals requires re-modelling the EU’s
vision of sustainable development so that the energy transfor-
mation and counteracting climate change are a fair process and
are focused on social needs. Therefore, in order to implement the
European Green Deal, it is required to redirect part of the EU
budget to financing a green and just transformation - the
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mechanism is to focus on regions and sectors that will be most
affected by the changes introduced due to their dependence on
high-emission processes and the use of natural raw materials.
Such deep political interference in the development model must
lead to threats to the well-being and economic security of resi-
dents; hence it is necessary to take into account the obligation to
take protective measures that will ensure stable employment and
access to energy-efficient housing construction (European Re-
gional Development Fund and European Social Fund Plus).

The European Green Deal was an extremely ambitious project and
exposed to various threats even when it was initiated — the diffi-
culties intensified with the economic and social consequences of
the pandemic, and were even more accentuated by Russia’s ag-
gression against Ukraine, prompting European countries to more
quickly reduce their dependence on the import of Russian natural
raw materials and fuels. The first five years of the implementation
of the European Green Deal activities are a clear accumulation of
political and regional security challenges, which forced the gov-
ernment to reformat the goals of the energy transformation — giv-
ing up cheap energy raw materials imported from Russia with sim-
ultaneous intensified economic efforts and humanitarian issues
resulting from aid and support to Ukraine and the deepening mi-
gration crisis having made the issue of justice and social respon-
sibility of the energy transformation even more important. It is
clearly visible that the transformation goals and climate neutrality
in 2050 may conflict with the values of the European Green Deal —
a just energy transformation, social responsibility and economic
development. One of the possible solutions to the problems that
a possible collision of goals and values will generate is a stronger
regionalization of cooperation for the energy transformation and
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the strengthening of the role of regional multilateral energy part-
nerships, which can be implemented as part of broader EU mod-
ernization projects. Shifting the burden of responsibility for
achieving the planned results from EU institutions to nation states
can strengthen the fairness of the transformation process and
maintain its direction towards protecting the well-being of EU res-
idents while increasing concern for preserving the biodiversity of
ecosystems.

Understanding the complexity of the challenges arising from the
energy transformation in the context of the goals of the European
Green Deal requires taking into account the comprehensiveness
of the new economic development model, which is to be imple-
mented in the EU by 2050. Its components include:

(1) Fitfor55 Package, which is a set of legal changes aligning
climate, energy and transport regulations with the EU’s cli-
mate goals, while ensuring a fair and socially responsible
transformation and competitiveness maintenance by
strengthening the innovation of the European economy,

(2) The Just Transition Fund with a total budget of EUR 55 bil-
lion, which is to support investments in the private sector,
research and implementation of innovations, clean tech-
nologies and the acquisition of new professional qualifi-
cations in sectors exposed to the negative consequences
of the transformation,

(3) Decarbonisation of the energy sector by supporting clean
energy sources, integration of energy systems (including
the creation of energy corridors) and focusing on energy
efficiency (the Renovation Wave strategy from June 2021
assumes a doubling of energy renovations in construction
by 2030),

The project is financed with the support of the PGE Foundation



Energy transformation in Central European countries

(4) European climate law specifying the rate of reduction of
greenhouse gas emissions by 2050 and guaranteeing
cost-effectiveness and social justice of the implemented
transformations,

(5) EU strategy on adaptation to climate change, including
collecting climate data, building climate resilience and
adapting fiscal policy to the challenges of the transfor-
mation,

(6) The EU industrial strategy combining the need for transfor-
mation towards climate neutrality of production with in-
novation and striving to maintain constant economic
growth in Europe - the update of the strategy in May 2021
to the strategic elements helped strengthen resilience
and increase competitiveness of European economy,

(7) Circular Economy Action Plan specifically targeting the
production of electronics, electric vehicles, batteries,
packaging, plastics, textiles, food and construction,

(8) Afarm to fork strategy supporting the implementation of a
sustainable food system modelinthe EU to ensure access
to affordable and nutritious sustainably produced food,

(9) the EU Forest Strategy promoting sustainable forest man-
agement and the improvement of forest biodiversity,

(10) the EU biodiversity strategy protecting Europe’s
land and sea areas and restoring degraded ecosystems.

Adapting the European Green Deal to new challenges resulting
from the consequences of the pandemic prompted the EC to ac-
celerate the social and economic transformation under the
NextGenerationEU22 instrument — loans on capital markets that
are used by Member States under the Recovery and Resilience Fa-
cility. The toolassumes that at least 37% of the Instrument’s funds
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will be used to finance the green transformation — adapting coun-
tries to the challenges of climate change, building a circular econ-
omy and protecting the biodiversity of ecosystems. Investments
in clean energy within the Instrument are combined with mitigat-
ing the effects of the economic crisis and social responsibility of
the energy transformation.

A similar course of action accompanied the EU’s response to the
energy crisis, which will be a consequence of the sanctions aimed
at Russia after its armed attack on Ukraine —the aim of the REPow-
erEU plan from May 2022 was to focus on energy savings, diversify
sources of energy and raw materials supplies and accelerate the
transition to clean energy to gradually solve the problem of pro-
inflationary increases in energy prices in the European market. In
the long term, REPowerEU assumes a complete abandonment of
Russian raw materials and fuels by 2027, using updated national
plans under the Recovery and Resilience Facility. At the same
time, initiatives undertaken by the EC contributed to increasing
the stability and energy security of EU countries, including by re-
ducing EU demand for gas by 18% and for electricity during peak
hours, redirecting excessive profits of energy producers to con-
sumers and industry, and strengthening energy solidarity with us-
ing the AggregateEU mechanism.

At the same time, as part of the Social Climate Fund adopted in
April 2023, almost EUR 87 billion will be made available to mem-
ber states to support the energy transformation, invest in the en-
ergy efficiency of buildings, reduce the emissions caused by heat-
ing and cooling, switch to renewable energy sources and increase
the availability of sustainable mobility and transport. Itis to be an
important factor of change in the medium term, which will reduce
the pressure on ad hoc measures, the cost of which in 2022
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amounted to EUR 93 billion for households and EUR 53 billion for
industry, and concerned only the mitigation of the social and eco-
nomic effects of the increase in energy prices. While in the short
term such measures are required to ensure the security of all EU
residents, in the medium and long term a just energy transfor-
mation seems to be the only lasting solution. In 2021-2023, ac-
celerating investments in installations of renewable energy
sources (photovoltaic and wind ones) resulted in savings of EUR
100 billion, and estimates from the International Energy Agency
indicate that without additional capacity installed in the EU, elec-
tricity prices in European markets would be higher on average by
8%.

This clearly shows that the implementation of the ambitious goals
of the European Green Deal - in particular in the light of the expe-
rience of the pandemic and the war in Ukraine — will only be pos-
sible by redirecting budgetary effort to increased investments in
energy infrastructure, integration of the European energy network
and energy efficiency of all sectors of the European economy. Im-
posing responsibility for the entire process on EU institutions may
be a factor limiting the effectiveness of the energy transformation
and the adaptation of European countries to climate change. It
seems that there is a need for a multi-level approach to the imple-
mentation of the goals of the European Green Deal and the shar-
ing of responsibility for its success by the EU and national states,
also taking into account the regionalization of energy cooperation
and the creation of regional initiatives that guarantee the stability
of the European energy market and facilitate diversification of en-
ergy sources.

A perfect example of shared responsibility and cooperation is the
process of making European customers independent of Russian
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natural gas supplies after 2022. A year earlier, Russia accounted
for 45% of imports of this raw material to EU countries, while in
2022 the Russian share dropped to 24% and a year later to 15%.
This was possible thanks to the diversification of natural gas im-
port directions and a balanced approach to meeting the needs of
European markets — the share of Norway increased from 24% to
30%, the United States from 6% to 18%, Great Britain from 2% to
7%, and at the same time increased imports of natural gas from
Azerbaijan, Qatar, Nigeria and North African countries (COM,
2023, 650).

The project is financed with the support of the PGE Foundation



Energy transformation in Central European countries

Challenges of the European Green Deal

The complexity of the European economic transformation pro-
gram combines possible difficulties at the economic, environ-
mental, political and social levels.

In the first group — of economic factors — the key challenge is the
question repeated in the literature regarding the shape of the fu-
ture, fair European economy after abandoning fossil fuels and the
accompanying doubt about the resources necessary to achieve
pro-development conditions in a climate-neutral economy. This is
directly related to the question of financing the transformation to-
wards the goals of the European Green Deal - success requires
creating conditions for the coherent involvement of the EU
budget, budgets of nation states, local government resources and
private sector investments. The transformation program will not
be viable if all entities are not equally involved, and at the same
time if the climate agenda does not integrate technological inno-
vations, transformations of the economic and social model and a
coherent system of legal regulations.

The environmental perspective provides further challenges to
the implementation of the goals of the European Green Deal, the
fundamental goal of which is a clearly climate-related goal -
achieving neutrality in 2050. However, as at the economic level,
this requires coherence and synergy so that green policies are in-
troduced simultaneously in individual sectors, strengthening sus-
tainable development, structural change and ecological respon-
sibility. While the EU’s political commitment to achieving climate
goals seems to be stable, it may be problematic to achieve the re-
quired level of social involvement and private sector investment
that would accelerate the energy transformation of EU countries.
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The scale of the challenges exceeds the budgetary capabilities of
European countries; therefore, without the decisive involvement
of the private sector and societies in achieving climate neutrality
in 2050, the implementation of the goals of the European Green
Deal seems to be impossible if it is driven only by the political fac-
tor.

Especially as political challenges are also noticeable and are
commented on much more often in the face of growing social pro-
tests against the detailed goals of the European Green Deal. Po-
litically, the involvement of EU institutions in implementing the cli-
mate goal seems to be stable, butitis not certain to what extent it
will have a stable and lasting impact on the level of co-deciding
nation states. It is the lower level of state involvement and less
scrupulous implementation of goals at national or local levels
that may lead to a slowdown in the transformation of the Euro-
pean development model or its multi-track nature.

In this respect, it seems crucial to develop an effective system
motivating states and local governments to engage in the process,
but an alternative may be the regionalization of responsibility for
the energy transformation and the strengthening of regional,
multi-level energy partnerships. Despite the political changes fol-
lowing the Russian aggression against Ukraine in 2022, itisimpos-
sible to exclude from the political context the influence of the tra-
ditional model of cooperation between European countries and
Russia, which allowed access to cheap energy resources and
fuels, transformed into hybrid weapons, but at the same time mar-
ginalized the importance of Russia’s growing superpower ambi-
tions.
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While today Europe is dominated by a strong desire to cut off im-
ports of Russian raw materials as expressed in REPowerEU, the
European Green Deal strategically focuses on 2050, so it is not
possible to guarantee whether the political pressure from pro-
Russian circles to resume trade in energy resources with Russia
will not increase over time by recognizing its superpower ambi-
tions in the post-Soviet area.

Economic and political challenges clearly overlap with possible
social problems arising from the EU’s energy and economic trans-
formation process. Although undoubtedly — strategically, the Eu-
ropean Green Deal assumes reducing social and interregional in-
equalities by using energy transformations to promote a new
model of the European economy with climate neutrality and fair
accessto resources as key requirements, it seems problematic to
define the path leading to the implementation of these policies.
There are voices in the public debate indicating that, despite its
equality and solidarity assumptions, the European Green Deal
and the energy transformation towards climate neutrality may
lead to the accelerated enrichment of the already rich regions of
Europe at the expense of slowing down the development of less
developed areas of EU countries - this is reminiscent of the recur-
ring theme over the last two decades of questions about the two-
speed Europe model. The fairness of the energy transformation
and the protection of regions and sectors particularly affected by
changes seem to be a key challenge for the European Green Deal,
both at the level of financing changes and protective programs,
implementing innovations in a spatially and sectorally equitable
manner, as well as legislation and guidelines explaining the green
transformation. Preventing the social consequences of transfor-
mations is not only an important goal from the perspective of
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social responsibility, but also political responsibility for the suc-
cess of the European Green Deal — without strong social support
and involvement, political support for changes will systematically
decrease, and at the same time it may lead to a situation where
the resources used for the energy transformation will prove to be
insufficient to achieve the goals.

Maintaining further support for the European Green Deal will de-
pend on a number of factors: the stability of the EU’s cooperation
with nation states, encouraging the private sector to invest in the
energy transformation, transferring the changes to the local level,
maintaining a high level of public investment, reformatting the la-
bour market, practicalimplementation of mechanisms of fair and
socially responsible changes, an innovative approach to green
projects and a new model of European development, combining
the climate goal with sustainable development and economic
competitiveness through innovation and digitalization. However,
the entire complex problem structure can be reduced to a simple
question about energy prices in the European market, its fair reg-
ulation and the resulting changes in the level of energy exclusion.
Each of these factors will inspire possible positive or negative
changes in the factors indicated above —the lower the costs of en-
ergy transformation from the perspective of an average EU resi-
dent, the higher will be the social, political and economic com-
mitment to climate and environmental goals, and at the same
time it will be easier to narratively encourage Europeans to in-
crease their involvement in the process of change. However, if —
as was the case of the reaction to Russian aggression in Ukraine —
this causes an inflationary energy crisis in which a significant part
of the cost of switching is transferred to consumers, especially
households or small and medium-sized businesses, this will trig-
ger a cascade of political, social and economic consequences
leading to weakening the effectiveness - or perhaps even
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abandoning — the energy transformation. There is only one alter-
native to energy autonomy and increased energy efficiency of the
European economy — dependence on the import of Russian raw
materials and fuels, which leads to political dependence and can
be used in a hybrid way against European countries.
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Challenges of energy transformation:
The Czech Republic

Basic data on the economic situation of the country:

GDP (2022): $438 billion (45th in the world)
GDP per capita (2022): 41 thousand dollars (49™)
GDP by sectors:

agriculture — 2%, industry — 37%, services —-61%
Inflation: 15.1% (2022), 3.2% (2020)

Industrial production growth (2022): 0.9%
Unemployment (2022): 2.2%

Poverty level (2021): 10.2%

Gini Index (2021): 26.2

Export value (2022): $217 billion (35th)

Import value (2022): $218 billion (34th)

Most important partners (export):
Germany (32%), Slovakia (8%), Poland (7%), France, Aus-
tria

Most important partners (import):
Germany (24%), China (13%), Poland (10%), Slovakia, Rus-
sia

Challenges of energy transformation in the Czech Republic

The Czech energy market is characterized by a model of depend-
ence on energy production from nuclear and coal-fired power
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plants, which is specific to the region, as well as the lack of an ac-
celerated transition of the economy towards renewable energy
sources. This constitutes a fundamental challenge in implement-
ing the goals of the European Green Deal, aimed at climate neu-
trality and environmentally friendly energy. In the literature, this
state of affairs is justified by the industrial tradition of the Czech
economy encouraging the use of large-scale infrastructure and
the lack of social confidence in renewable energy sources as a
sufficient, reliable and cheap solution to the country’s energy
needs.

The modernization pressure and inspiration for the energy trans-
formation in the Czech Republic comes from external factors, in
particular as a result of adaptation to the EU sustainable develop-
ment policy and technological changes taking place in the Euro-
pean industry. Adaptation to environmental standards in the EU
has mainly affected the extraction of brown coal, which was used
in the Bohemian Massif for energy production.

Unique to the Czech energy model is the lack of political prioriti-
zation of a rapid transition to renewable energy sources, which is
the result of social approval for the policy of decarbonizing the
economy by strengthening nuclear energy, using innovative solu-
tions to reduce greenhouse gas emissions in industry and in-
creasing energy efficiency. Therefore, focusing on nuclear energy
puts the Czech Republic in a different strategic position than most
European partners that choose the path of energy transformation
through installations of renewable sources. At the same time, the
focus on nuclear energy isintended to make it easier for the Czech
Republic to cope with the greatest challenge of the climate goals
of the European Green Deal — moving away from the use of lignite
as an important part of the country’s energy mix.
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This translates into regulatory activities of the Czech authorities,
which focus on energy autonomy and preference for domestic en-
ergy sources — currently, nuclear and coal ones. Despite the pro-
posals to move away from nuclear energy present in the Czech
public debate, the available alternatives do not constitute a suffi-
cient guarantee of cheap and reliable energy for the Czechs -
therefore it should be assumed that while public support for mov-
ing away from the coal-based economy can be maintained, it
seems unrealistic to build political support in the Czech Republic
for abandoning nuclear energy.

The independence of the Czech Republic in the context of the en-
ergy transformation is primarily a challenge for the Western part-
ners of the Czech economy, which use electricity exported from
the Czech Republic. The country’s gradual withdrawal from lig-
nite-based production will mean a reduction in export opportuni-
ties, and as a result, it will require adaptation to the reduced sup-
ply of electricity in the markets of Czech neighbours. Predictive
models created to predict the consequences of changes in the
Czech Republic suggest that this will increase energy costs in the
regional market, reduce its stability and result in a reduction in
revenues generated by the Czech energy sector.

The pressure may be reduced by investments in renewable energy
installations, which could allow the Czech Republic to maintain
its position as an important energy supplier in the Central Euro-
pean market, helping to stabilize itin the long run. Experts indicate
that the development of this segment of the energy market in the
Czech Republic may be an important modernization impulse for
less industrialized areas of the country and rural areas, providing
access to new jobs.
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A characteristic feature of the Central European energy transfor-
mation is the need to adapt to changes in the natural gas market,
where until 2022 the Czech Republic was completely dependent
on supplies of Russian raw materials. This means there is an ur-
gent need to transform sectors dependent on natural gas, in line
with the REPowerEU challenges.

In the context of the European Green Deal, the European Com-
mission sees significant challenges when it comes to the imple-
mentation of its goals by the Czech Republic. The Czech energy
transformation requires acceleration in terms of energy efficiency,
sustainable mobility and sustainable management of the coun-
try’s water resources. Reducing emissions is a key challenge for
the Czech economy given the 2030 target increased from 22% to
37%, which means the need for further investments in infrastruc-
ture and energy efficiency. In the Czech National Recovery Plan,
almost 42% of funds are earmarked for reforms and investments
to help achieve the climate target.

Achieving the goals of the European Green Deal in the Czech Re-
public will require not only further investments, but also a number
of improvements in the entire economy. The EC indicated among
them: further increasing the efficiency of forest management, re-
ducing the share of natural resources in the country’s energy mix,
replacing dependence on Russian raw materials and fuels with
energy from renewable energy sources, increasing the energy ef-
ficiency of infrastructure in line with the REPowerEU goals, redi-
recting investment efforts towards sustainable mobility and the
development of circularity in production.

Key data on the Czech energy transformation:

Components of the energy mix (2021):
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— solid fuels — 30%

— naturalgas-18%

— crude o0il-22%

— nuclearenergy—-17%

— renewable energy sources —13%

Components of the electricity mix (2021):

— solid fuels -41%

— natural gas-9%

— renewable energy sources —14%
— nuclear energy — 36%

Components of the renewable energy mix (2021):

— hydropower -4%
— solar energy - 4%
— thermal energy - 5%
— biomass -86%

Energy exclusion (2022): 1.9%
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Challenges of energy transformation:
Poland

Basic data on the economic situation of the country:

GDP (2022): $1,388 billion (19" in the world)

GDP per capita (2022): 37.7 thousand dollars (55%)
GDP by sectors:

agriculture — 2.5%, industry — 40%, services —-57.5%
Inflation: 14.4% (2022), 3.3% (2020)

Industrial production growth (2022): 7.1%
Unemployment (2022): 2.9%

Poverty level (2021): 11.8%

GiniIndex (2021): 28.8

Export value (2022): $434 billion (22)

Import value (2022): $421 billion (19%)

Most important partners (export):
Germany (27%), Czech Republic (6%), France (6%), Great
Britain, Netherlands

Most important partners (import):
Germany (23%), China (11%), Italy, the Netherlands, the
Czech Republic

Challenges of energy transformation in Poland

Due toits economic importance for Central Europe, the Polish en-
ergy market has a key impact on the possibility of achieving the
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goals of the European Green Deal. The most important challenge
of the energy transformation in Poland is to accelerate the transi-
tion from a coal-based economy - based on the use of hard coal
and lignite to produce energy — to a climate-neutral economy
while maintaining the pace of economic growth and high compet-
itiveness of production in Poland. Moving in this direction requires
not only a broad program of modernization and implementation of
innovations, but also special social responsibility for the well-be-
ing and safety of residents who are sensitive to the consequences
of the implemented changes. An important challenge is therefore
to actively counteract energy poverty among citizens, in particular
by using local energy production possibilities from renewable
sources and social involvement in a just energy transformation of
the economy.

The socially and politically dominant issue in the public debate is
the need to prepare public investment in nuclear energy, the in-
clusion of which in the energy mix seems to be necessary to en-
sure a fair and socially responsible energy transformation. The
dominance of the coal component means that in the medium
term, only nuclear energy can ensure stability, affordability and
reliability of electricity supplies to households and businesses in
Poland. Therefore — taking into account the climate goal of the Eu-
ropean Green Deal - the creation of a nuclear power plant in Po-
land seems to be a challenge that goes beyond the national di-
mension, but also provides an opportunity to carry out a just
transformation throughout Central Europe.

In addition to the challenges related to prolonged investment in
nuclear energy, one of the pillars of the Polish energy transfor-
mation is the implementation of instruments supporting invest-
ments in the renewable energy sector — in 2005 it was dominated
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by hydropower installations, since 2016 by wind installations sup-
ported by photovoltaic ones often used by individual consumers.
Ambitious plans to use the Baltic Sea to install wind energy infra-
structure fit well into this trend. From today’s perspective, the
consequences of the crisis from a decade ago can no longer be
seen in the Polish renewable energy market, and the growth rate
of investments in renewable energy sources is one of the key de-
velopment and modernization impulses of the Polish economy.
The only obstacles to its further acceleration seem to be legisla-
tive and regulatory factors that limit further marketization of elec-
tricity distribution mechanisms and possible social protests
against the interference of installations obtaining energy from re-
newable sources (especially wind) in the surroundings of build-
ings.

In Poland’s case, regulations and bureaucratic restrictions come
together at the point of moving away from a coal-based economy,
strengthening the role of renewable energy in the energy mix and
shielding society from the financial costs of achieving climate
neutrality. In addition to the investment, infrastructural and stra-
tegic dimensions for the energy transformation in Poland, the le-
gal, political and social dimensions seem to be equally important
and may determine the model of moving away from the coal econ-
omy and its social cost.

The green transformation of Poland, due to the country’s eco-
nomic importance for the European Union and the country’s pro-
duction and demographic potential, seems to be one of the most
important challenges of the European Green Deal. Therefore, as-
sessing the implementation of its goals, the European Commis-
sion drew attention to the need for further actions in the promo-
tion of renewable energy sources as an alternative to the coal-
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dependent economy, a significant increase in the energy effi-
ciency of the economy (including buildings), as well as reducing
emissions from road transport and moving towards sustainable
mobility.

So far, the problem in the EC’s relations with the Polish authorities
has been the state’s limited involvement in strategic climate ac-
tivities. Poland is currently on a path that makes it impossible to
achieve the emission reduction target in 2030 - the current pace
of change will allow for a reduction of 12% compared to the
planned target of 18%. Obvious obstacles are dependence on the
coaleconomy and the importance of transport and logistics to the
national economy.

The Commission pointed out that the key barrier to Polish trans-
formation will be dependence (over 70%) of the electricity mix on
solid fuels, which necessitates quick action to avoid a drastic in-
crease in market prices. In addition, it will be important to in-
crease energy efficiency and reduce the energy intensity of the
economy, energy modernization of buildings, taking into account
the importance of public utility institutions, strengthening the role
of rail transport as an alternative to road transport and a direction
enabling the development of sustainable mobility, as well as fur-
ther modernization of agriculture and forest management, to help
Poland achieve the objectives of the European Green Deal. How-
ever, EU institutions emphasize that the Polish context is particu-
larly strongly embedded in social responsibility for change, and
the decarbonisation of the Polish economy will generate high eco-
nomic, financial and social costs, which must be covered with
protective measures and supported by regionalization of cooper-
ation.
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Key data on Poland’s energy transformation:
Components of the energy mix (2021):

— solid fuels —42%

— naturalgas-17%

— crude 0il-29%

— nuclear energy — 0%

— renewable energy sources —13%

Components of the electricity mix (2021):

— solid fuels - 72%
— natural gas-9%
— renewable energy sources —17%

— nuclear energy — 0%
Components of the renewable energy mix (2021):
— hydropower -2%
— wind energy - 11%
— solarenergy - 3%

— thermal energy — 3%
— biomass -82%

Energy exclusion (2022): 4.5%
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Challenges of energy transformation:
Slovakia

Basic data on the economic situation of the country:

GDP (2022): $180 billion (71 in the world)

GDP per capita (2022): 33.2 thousand dollars (69%")
GDP by sectors:

agriculture — 4%, industry — 35%, services —61%
Inflation: 12.7% (2022), 1.9% (2020)

Industrial production growth (2022): -0.4%
Unemployment (2022): 6.1%

Poverty level (2021): 13.7%

Gini Index (2021): 23.2

Export value (2022): $115 billion (45%)

Import value (2022): $121 billion (45™)

Most important partners (export):
Germany (20%), Czech Republic (11%), Hungary (9%), Po-
land, France

Most important partners (import):
Czech Republic (18%), Germany (15%), Poland (9%), Rus-
sia, Austria

Challenges of energy transformation in Slovakia

The Slovak energy market is the smallest of all the Visegrad Group
countries, and at the same time it is historically characterized by
strong dependence on imports of Russian raw materials and
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energy fuels. In the context of the acceleration of the energy trans-
formation in Europe after Russia’s aggression against Ukraine, it is
worth noting that the Slovak market has experienced the least sig-
nificant changes — this relationship seems to explain the political
and social reluctance of Slovaks to strengthen the EU’s involve-
ment in economic sanctions against Russia and support for
Ukraine. At the same time, Slovakia remains an important recipi-
ent of Russian raw materials, which is due to the limited involve-
ment of the state and the Slovak private sector in the dynamic de-
velopment of renewable energy sources. This effectis additionally
reinforced by structural barriers to increasing the energy effi-
ciency of the economy.

The key features of the Slovak energy transformation model are
dependence on Russian raw materials — especially controversial
in the context of the war in Ukraine — and a slowed path of transi-
tion to renewable energy sources, as well as the dominance of the
nuclear energy component in the electricity mix. As in the case of
the Czech Republic, the use of nuclear energy results in reduced
modernization pressure to move away from the coal-based econ-
omy because even the increasing cost of coal-based energy pro-
duction does not result in a drastic deterioration of the consum-
ers’ situation.

The clear priority of Slovak energy policy is therefore to shape it
around the central position of nuclear energy, which is ultimately
to be supported by renewable energy sources. Despite the dra-
matic experience of a two-week cut off from natural gas supplies
in 2009, which caused a social and economic crisis in Slovakia,
Slovakia’s dependence on natural gas has not decreased over the
last fifteen years —in 2010 it accounted for 28% of the energy mix,
and a decade later its share decreased by only 2%. The
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government is trying to take action to promote renewable sources
—biomass, solar energy and hydrogen installations — so that in the
medium term they could reduce dependence on Russian raw ma-
terials. However, it seems that in this respect Slovakia would be a
beneficiary of regionalization of responsibility and strengthening
of regional cooperation as an element of the European Energy Un-
ion.

Politically and socially, it is difficult to achieve full involvement of
Slovakia in the process of achieving climate neutrality. The first
factor is the country’s small share in global emissions of green-
house gases and pollutants, which makes it a complex challenge
to explain the costs of transformation to a financially sensitive
part of society. Secondly, the competitiveness of the Slovak econ-
omy is strongly dependent on low energy costs, which means that
climate neutrality may resultin a slower development of the coun-
try. Thirdly, an important social argument against the energy trans-
formation is the orientation of the Slovak market towards low-
emission nuclear energy. However, in the national public debate,
experts indicate that Slovakia has the potential to take advantage
of the transition to hydropower generation and the implementa-
tion of innovations based on the use of hydrogen — both directions
could significantly contribute to strengthening the competitive-
ness of the Slovak economy. The effect of this discussion is in-
creased interest in hydrogen technologies on the part of the Slo-
vak government, which should receive EU support.

In general, the Slovak authorities are committed to the moderni-
zation aspect of the energy transformation and are eager to pro-
mote innovative solutions for the economy. Slovakia’s energy pol-
icy seeks to increase therole of renewable energy sources and im-
plement the climate goal of the European Green Deal. An
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important part of it is the modernization of the transport sector
and the transition towards sustainable mobility, but also in this
area Slovakia’s difficulty in translating central government pro-
grams into the activity of local administration is noticeable. While
activities at the state level are quite effective, the weakness of lo-
cal governments means that they are not evenly transferred to lo-
cal activities.

In the context of the European Green Deal, the European Com-
mission has indicated that Slovakia needs more intensive invest-
ments in renewable energy sources, energy efficiency and sus-
tainable transport. Moreover, further strategic and legislative ac-
tions are needed to significantly accelerate the reduction of emis-
sions by the Slovak economy. Maintaining the current pace will
only allow the country to achieve half of the planned pollution re-
duction target in 2030. The allocation of funds from the national
reconstruction plan will significantly help in this regard, in which
as much as 43% of funds are to be directed to reforms and invest-
ments related to the implementation of the climate goal.

In its recommendations for Slovakia, the EC drew attention to the
need for a systemic change in the approach to the composition of
the country’s energy mix. It also recommended changes in activi-
ties aimed at decarbonisation, energy efficiency of buildings and
their environmental friendliness, strengthening the role of sus-
tainable mobility and reducing the role of road transport, a greater
tax burden on entities polluting the environment, coherent state
actions for biodiversity and the abandonment of subsidies for
sectors dependent on solid fuels and energy raw materials to sup-
port their transformation towards renewable energy and circular-

ity.
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Key data on Slovakia’s energy transformation:
Components of the energy mix (2021):

— solid fuels - 16%

— natural gas - 26%

— crude 0il-21%

— nuclear energy —23%

— renewable energy sources —14%

Components of the electricity mix (2021):

— solid fuels - 7%

— naturalgas-15%

— crude 0il-1%

— renewable energy sources —24%
— nuclear energy - 53%

Components of the renewable energy mix (2021):

— hydropower - 16%
— wind energy - 0%
— solarenergy - 3%
— thermal energy — 3%
— biomass-78%

Energy exclusion (2022): 5.9%
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Challenges of energy transformation:
Hungary

Basic data on the economic situation of the country:

GDP (2022): $341 billion (54" in the world)

GDP per capita (2022): 35.4 thousand dollars (61%)
GDP by sectors:

agriculture — 4%, industry — 31%, services — 65%
Inflation: 14.6% (2022), 3.3% (2020)

Industrial production growth (2022): 2.1%
Unemployment (2022): 3.6%

Poverty level (2021): 12.1%

Gini Index (2021): 29.7

Export value (2022): $162 billion (38th)

Import value (2022): $169 billion (35)

Most important partners (export):
Germany (24%), Italy (6%), Romania, Slovakia, Austria

Most important partners (import):
Germany (21%), China (7%), Austria (7%), Slovakia, Poland

Challenges of energy transformation in Hungary

The Hungarian energy market, in the context of the goals of the
European Green Deal, is faced with significant economic and
technological challenges, as well as significant development op-
portunities that allow for the strengthening of Hungarian
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sustainable development. The measures taken by the Hungarian
authorities in recent years have been aimed at preparing the
country’s economy for the challenges of climate neutrality in a
way that is consistent with the model of Hungarian democracy
and administration that has been changing since 2010. In the lit-
erature, this is referred to as the direction of soft renationalization
of the energy sector, in which - through the actions of those in
power — the share of foreign capital is reduced. Strategically, the
aim of the national energy policy is therefore to secure supplies at
a level corresponding to domestic demand and on principles fa-
vourable to the economic development of Hungary, and at the
same time to achieve energy autonomy and independence, so
that the market situation in the country could be less dependent
on international market trends.

The soft renationalization model being created is therefore in-
tended to secure the energy needs of Hungarian producers and
provide stable, cheap energy to households, which is facilitated
by the system’s concentration on nuclear energy, obtained thanks
to the Paks nuclear power plant with four units using VVER-440
reactors.

The motivations for the Hungarian model of renationalization and
focus on nuclear energy go far beyond the ideological aspects of
Fidesz’s rule. The main reason is the consequences of the post-
communist economic transformation of the country, which lim-
ited the investment potential of the Hungarian authorities and re-
duced the competitiveness of Hungarian producers —for this rea-
son, the Hungarian authorities seek to use the energy transfor-
mation to reverse the trend through greater autonomy of the Hun-
garian market energy. However, the centralization of energy sector
management results in a slower pace of green transformation and
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at the same time a shift of responsibility for counteracting poverty
and energy exclusion to the government (which makes it an im-
portant element of political mobilization).

Hungary’s energy transformation has three main goals - reducing
emissions by decarbonizing the economy, increasing the im-
portance of developing renewable energy sources and maintain-
ing the competitiveness of the economy through the use of nu-
clear energy. In terms of investments, the pace of transition to-
wards renewable energy sources and sustainable (electro) mobil-
ity will be key to the success of the Hungarian transformation.

Hungary — unlike most countries in the region — has opted for a
very strong state involvement in the energy transformation pro-
cess, co-deciding on the climate goals set by the EC on a national
level. First of all, this means significantinvestment and innovation
involvement of the state, an increasing role of state capital in the
energy sector and government interference in energy prices in the
market, including extensive protective measures to prevent the
costs of transformation being passed on directly to consumers.
While this strategy has become common practice after the Rus-
sian aggression against Ukraine and has been programmatically
included in REPowerEU, the Hungarian authorities implemented
itbefore 2022, often encountering criticism from the governments
of other countries and EU institutions.

In the medium term, thanks to the use of nuclear energy, the Hun-
garian economy is to remain competitive before the technological
advantage is generated due to innovations supported by renewa-
ble energy sources (hydro, wind, solar, geothermal and biomass).
At the same time, achieving climate neutrality is to be possible
thanks to the government program for increasing energy
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efficiency, which is to reduce the share of energy costs in the cost
basket of households and businesses.

However, the European Commission has raised significant reser-
vations about the level of advancement of Hungary’s energy trans-
formation in the context of the goals of the European Green Deal.
Particularly important areas of the required acceleration are en-
ergy efficiency — the improvement of which was replaced by gov-
ernment protection programs — as well as water resources man-
agement and care for air quality. However, the key point is that the
EC’s estimates indicate that in 2030 Hungary should not only
achieve the assumed goal of reducing emissions by 19%, but also
probably exceed it, achieving a pollution reduction of 22%. This
will be facilitated by the allocation of 48% of funds from the na-
tionalrecovery plan to activities, investments and reforms related
to climate goals.

The EC’s comments emphasize that on a Central European scale,
Hungary has become one of the leaders in the energy transfor-
mation and, thanks to the legal changes in 2020, it is on the way
to achieving climate neutrality within the deadline set by EU insti-
tutions. Of course, this requires a further move away from solid
fuels, which was to be facilitated by cheap raw materials and Rus-
sian fuels forthe Hungarian economy. In addition, the required ac-
tionsinclude deregulation of the energy market, strengthening en-
ergy efficiency measures, continuing the shift towards sustaina-
ble mobility to combat air pollution, reforming environmental
taxes and moving away from state subsidies for carbon-intensive
raw materials used to produce energy.

Key data on Hungary’s energy transformation:

Components of the energy mix (2021):
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— solid fuels - 5%

— natural gas - 35%

— crude 0il-31%

— nuclear energy —15%

— renewable energy sources —13%

Components of the electricity mix (2021):

— solid fuels - 9%

— naturalgas-27%

— renewable energy sources —20%
— nuclear energy —44%

Components of the renewable energy mix (2021):

— hydropower - 0%
— wind energy - 2%
— solarenergy-11%
— thermal energy — 5%
— biomass-81%

Energy exclusion (2022): 8.6%
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Environment of the Central European energy
market in the context of the European Green
Deal

Challenges of energy transformation in Austria:

The Austrian economy is strongly dependent on meeting the en-
ergy needs of industry and a wealthy society. Austria depends on
imports of energy raw materials and fuels, without having the in-
frastructure and production capabilities to autonomously meet
its needs. Technological innovations and an early focus on renew-
able energy sources have allowed Austria to become one of the
leaders in the European energy transformation, setting invest-
ment trends in the hydropower infrastructure space.

Austria can also serve as a reference point for activities liberaliz-
ing the energy market with reforms initiated in 2001 — however, this
market also has limitations resulting from high concentration and
the relatively weakened position of the consumer inrelation to the
supplier. At the legislative level, it can be assumed that further
changes will be needed to liberalize the Austrian energy market
and empower smaller suppliers.

However, the transformation is not going smoothly in Austria—itis
assumed that by 2030 it will bring significant macroeconomic
consequences for the energy distribution system, as well as a
possible negative scenario related to the increase in prices of nat-
ural gas, which is responsible for almost a quarter of the country’s
energy mix. Counteracting the negative effects of the transition to
climate neutrality will require Austria to diversify renewable en-
ergy sources, modernize the electricity grid, replace natural gas

The project is financed with the support of the PGE Foundation



Energy transformation in Central European countries

with another fuel and rebuild the model of heat supply to house-
holds, public institutions and businesses.

The literature notes that challenges for Austria may include opti-
mizing the energy market and adapting the existing infrastructure
to the new conditions of the European Green Deal. Hydroelectric
power plants, which are to become the basic source of renewable
energy — which together will be responsible for the target 85% of
the energy mix in 2030 — must be effectively integrated into the ex-
isting economic model, and at the same time can create the basis
for the dynamic development of new areas of the country. This
was noticed in the national energy and climate plan, in which, in
addition to decarbonisation, energy efficiency, stability of sup-
plies and innovative solutions, the authorities drew attention to
the prospects for the development of new sectors of the Austrian
economy. One of the most important areas is the socialization of
energy production — strongly promoted by the Austrian authorities
—which is expected to bring not only a strengthening of the green
transformation, but also the possibility of dispersing profits from
energy production, and thus allowing smaller suppliers to partici-
pate in them.

Austria shows — also in the context of energy and environmental
directives - that it wants to be one of the fastest transforming EU
countries in terms of adapting to the goals of the European Green
Deal. National legislation not only serves to implement common
goals, but also to raise its own ambitious modernization goals, in-
cluding the transfer of all electricity production to renewable en-
ergy sources by 2030. In this space, Austria is clearly taking a pro-
active approach to climate challenges, promoting innovative so-
lutions and energy efficiency in various economic sectors.
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The European Commission drew attention to Austria’s further ef-
forts to promote renewable energy sources and energy efficiency,
because despite its proactive involvement, the effectiveness of
actions is not fully satisfactory, as well as in the area of sustaina-
ble mobility and reducing pollution generated by the transport
sector. However, all efforts do not ensure that the current pace of
change will guarantee Austria’s achievement of its climate goal in
2030 - the Austrian economy will reduce emissions by 27%
against the assumed level of 48%. Therefore, as much as 59% of
the funds in the national recovery plan will be directed to invest-
ments and reforms consistent with the energy transformation
goals.

The key modernization efforts will concern reducing the econ-
omy’s dependence on energy resources — solid fuels, natural gas
and crude oil— as well as facilitating investments in renewable en-
ergy sources by reducing bureaucracy and market deregulation,
significantly strengthening energy efficiency measures, moving
towards sustainable mobility and reducing the country’s sensitiv-
ity to the consequences of climate change. This will also involve
necessary reforms in agriculture and forest management, as well
as a shift towards more efficient taxation of sectors particularly
harmful to the natural environment and a gradual departure from
support of emission-based transport. Despite the earlier start of
the energy transformation process and its further stage, the exam-
ple of Austria shows numerous similarities with neighbouring
Central European countries.

Key data on Austria’s energy transformation:
Components of the energy mix (2021):

— solid fuels - 8%
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— natural gas -23%

— crude 0il-35%

— nuclear energy — 0%

— renewable energy sources — 34%

Components of the electricity mix (2021):

— solid fuels - 3%

— naturalgas-15%

— crude 0il-1%

— renewable energy sources —81%

— nuclear energy — 0%

Components of the renewable energy mix (2021):

— hydropower -31%
— wind energy - 5%
— solar energy — 4%
— thermal energy — 4%
— biomass -55%

Energy exclusion (2022): 2.6%

Challenges of energy transformation in Lithuania:

Geopolitical and economic conditions determine the particular
importance of the Lithuanian market for the Energy Union, consti-
tuting a gateway connecting the continental system and the Baltic
system. Equally important is the political factor and the im-
portance of Lithuania as one of the leaders of the European sup-
port coalition for Ukraine, an important strategic component of
which is cutting off from Russian raw materials and energy fuels.
These factors put particular pressure on a rapid and effective
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energy transformation and the transition towards a sustainable
model of green economy in Lithuania.

The Lithuanian model shows that it is possible to create an effec-
tive energy model in which marketization and de-regulation allow
for the supply of energy using renewable energy sources, but with-
out the involvement of nuclear energy, balancing the energy trans-
formation of the Czech Republic, Slovakia or Hungary. Despite
this significant limitation, the Lithuanian energy industry is not de-
pendent on solid fuels, natural gas and crude oil, making it realis-
tic to achieve the goal of a climate-neutral Lithuanian economy in
2050. This is to facilitate the strategic implementation of intelli-
gent and modern technologies in the economy, enabling the re-
duction of the country’s energy demand while maintaining the
competitiveness of its economy, as well as the strong focus of the
Lithuanian authorities on energy efficiency. Together, this is in-
tended to make the transition just and socially responsible, pro-
tecting the country’s most vulnerable residents from the negative
consequences of change.

The difficulty in the Lithuanian energy transformation model was
the abandonment of nuclear energy resulting from the shutdown
of the Ignalina power plant. This contributed to a much higher,
than on average across the EU, dependence on imports of energy
and energy raw materials, which in turn resulted in greater sensi-
tivity to the energy crisis following the Russian attack on Ukraine.
Awareness of the threats has additionally strengthened political
and social commitment to Lithuania’s energy transformation,
with the goal of an 80% share of renewable sources in the coun-
try’s energy mix in 2050.
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Lithuania has a well-developed heating system, which in the na-
tional energy strategy is to be used to transition from dependence
on fossil fuels to independence by integrating it with renewable
energy sources. The Lithuanian heat pump market is also devel-
oping very dynamically, absorbing technological innovations and
contributing to the increase in the energy efficiency of buildings
across the country.

In general, the Lithuanian energy policy is consistent with the EU’s
climate strategy with a strong focus on the promotion of renewa-
ble energy sources. The Energy Act set up a catalogue of sectoral
goals, stimulating the use of renewable energy sources and pro-
moting them as an alternative for households. This was particu-
larly important as a compensatory measure after the phasing out
of the Lithuanian nuclear energy sector, which is included in the
goals of the Sustainable Energy Strategy for 2012-2035.

The Lithuanian model must reconcile the pursuit of energy inde-
pendence - and the resulting political sovereignty from hybrid
pressures from Russia — strengthening the competitiveness of the
economy and the goals of sustainable development. The pro-
moted solution is to clearly redirect the Lithuanian economy to-
wards the use of renewable energy sources while increasing inno-
vation and technological advancement of production and invest-
ing in energy efficiency and sustainable mobility.

This is reflected in the recommendations of the European Com-
mission, which, in the context of Lithuania’s adaptation to the im-
plementation of the European Green Deal, emphasized the role of
promoting energy efficiency, clean transport and ecosystem bio-
diversity protection. Lithuanian measures are already exceeding
the assumed efficiency goals, which will allow —while maintaining
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the current pace of change - to reduce emissions by 23% in 2030
compared to the planned 21%. Maintaining the pace of moderni-
zation, or perhaps even accelerating it, may be possible as aresult
of investments and reforms planned in the national recovery plan,
in which 38% of the funds are to be allocated to the implementa-
tion of climate targets and goals consistent with the European
Green Deal.

The EC suggested that Lithuanian efforts should focus on contin-
uing efforts to reduce the share of natural gas and solid fuels in
the country’s energy mix, further deregulation of the energy mar-
ket to facilitate the inclusion of renewable energy installations,
promoting energy efficiency in construction and modernization of
buildings, popularizing electrical mobility as an alternative to ve-
hicles with combustion engines, increasing activities to protect
the natural environment (with particular emphasis on the Baltic
coast of Lithuania), preparing the country to deal with the conse-
quences of climate change and implementing tax tools to collect
budgetary funds for compensatory activities for areas and groups
of inhabitants, especially exposed to the negative effects of the
energy transformation. Compared to the challenges faced by the
Visegrad Group countries, the reservations about Lithuania seem
to be less demanding for the country’s authorities.

Key data on Lithuania’s energy transformation:
Components of the energy mix (2021):

— solid fuels - 3%

— naturalgas-27%

— crude 0il-42%

— nuclear energy — 0%

— renewable energy sources — 28%
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Components of the electricity mix (2021):

— solid fuels - 0%

— natural gas - 25%

— crude oil-2%

— renewable energy sources - 73%
— nuclear energy — 0%

Components of the renewable energy mix (2021):

— hydropower -2%
— wind energy - 6%
— solarenergy - 0%
— thermal energy — 3%
— biomass -88%

Energy exclusion (2022): 5.5%

Challenges of energy transformation in Germany:

The transformation of the German energy system in the long runis
of great importance for the development of Europe because Ger-
many is the largest continental economy - at the same time, Ger-
man industry seems to be most dependent on the effectiveness
of adapting to changes at an early stage of the path to the goals of
the European Green Deal. In addition to the economic factor and
positioninthe European energy system, the German energy trans-
formation will be crucial for the political trajectory of the modern-
ization of the European Union, and thus influence the commu-
nity’s ability to respond to political events such as Russian aggres-
sion against Ukraine. At the same time, an analysis of the chal-
lenges of the German economy indicates that its transformation
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is complexly interdependent with technological, environmental,
social and economic changes across the continent.

Onthe one hand, Germany is treated as one of the pioneers of the
transformation towards renewable energy sources. However, de-
spite the changes initiated during Angela Merkel’s government,
Germany lags behind compared to the standards for highly devel-
oped countries, in 2023 holding only the 16th position in the cli-
mate change index ranking — therefore the ambitious emission re-
duction goals by 2030 seem to be uncertain. The failure to imple-
ment the goals of climate policy by the EU’s largest economy may
increase social and political pressure in countries emitting less
pollutionto abandon the ambitious targets and climate goal of the
European Green Deal in favour of actions less focused on the EU’s
climate neutrality.

The German energy transformation program — Energiewende - as-
sumes a transition to a low-emission economy through the devel-
opment of energy-efficient infrastructure and obtaining energy
from renewable sources. In the German model, modernization is
carried out primarily thanks to investments in wind and solar en-
ergy, and atthe same time assumes a dynamic departure from the
use of nuclear and coal energy. Particularly controversial is Ger-
many’s departure from nuclear power, which was dictated by both
environmental and ideological reasons — the consequences of
this model were visible in the negative impact of the decision on
the plasticity of Germany’s political action after the Russian ag-
gression against Ukraine. The low political involvement of the Ger-
man government at the initial phase of the war was explained by
researchers by the country’s significant dependence on cheap
energy resources imported from Russia, which were necessary to
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compensate for the deficit resulting from the phasing out of nu-
clear energy.

However, the danger does not outweigh the possible benefits re-
sulting from the German transformation model — the most im-
portant opportunities include the development and dissemina-
tion of advanced technologies that can strengthen Germany’s po-
sition as a leading exporter of modern industrial products. In the
long run, the development of new sectors and the creation of jobs
inthem may compensate for the costs resulting from the modern-
ization of energy-intensive branches of the German economy,
which have been the driving force of its development for decades.
Energy-intensive sectors and individual consumers are perceived
as most vulnerable to the negative effects of the German model,
although in the case of households the government is trying to
limit the consequences with federal protection programs. It
seems that the final balance of innovations and lost profits in en-
ergy-intensive sectors, as well as financial benefits resulting from
energy and fuel savings in industries that are the pillars of German
industry, will be crucial for the success of the energy transfor-
mation.

The EU’s climate goal and pursuit of climate neutrality are to be
achieved in Germany by way of investing in renewable energy
sources, focusing on energy efficiency and implementing innova-
tions that reduce the impact of the economy on the environment.
The key question — also from the perspective of the global climate
effort —is the extent to which the transition to low-emission tech-
nologies will affect the competitiveness of the German economy
and its ability to maintain the dynamics of economic growth.
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An important aspect of the German model is the strong harmoni-
zation of EU and national regulations, supporting the implemen-
tation of the provisions of the European Green Deal. The regula-
tory framework mainly concerns the timetable for phasing out
coal-fired energy, strengthening emission allowance trading pro-
cedures, the functioning of the energy market and federal and lo-
cal mechanisms for supporting renewable energy infrastructure.
The key task of German climate legislation is to create financial
instruments and a system of incentives that will accelerate the
modernization of the energy system and contribute to the dissem-
ination of low-emission innovations.

In the opinion of the European Commission, the green transfor-
mation of Germany requires further intensive actions to
strengthen the position of renewable energy sources in the coun-
try’s energy mix, greening of transport, heating networks and
buildings, sustainable water management and advanced invest-
ments in carbon dioxide absorption technologies. These spaces
will be crucial for the effectiveness of the implementation of the
goals of the European Green Deal in Germany, and, as indicated
in the introduction, due to the position of the German economy in
the EU, they will also define the dynamics of changes in European
energy policy.

The ineffectiveness of German efforts visible in the data for 2021
is pessimistic, i.e. even before the forced acceleration resulting
from the reduction of imports of energy raw materials and fuels
from Russia after that country’s aggression against Ukraine. The
current pace of modernization indicates thatin 2030 Germany will
reduce its emissions by 29%, a level far from the strategic 50% re-
duction target. Therefore, the German authorities should visibly
accelerate the energy transformation to get closer to the assumed
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level. This will be helped by the allocation of 42% of funds from
the Recovery and Resilience Facility for activities and investments
related to the goals of the European Green Deal in the German na-
tional recovery plan. Additional investment pressure should be
generated by the German climate law, which assumes achieving
climate neutrality earlier than in the EU plans, i.e. already in 2045.
Therefore, it should be assumed that in the coming years Ger-
many will become one of the largest global investors in renewable
energy sources, sustainable mobility and energy efficiency.

These spaces overlap with the EC recommendations. The Com-
mission detailed that Germany should particularly increase its
commitment to independence from high-emission raw materials,
reducing energy consumption in the economy, promoting sustain-
able mobility while maintaining the direction of intensifying rail
transport, protecting the biodiversity of the ecosystem and restor-
ing the natural environment on the coast of the North and Baltic
Seas and changing legislative and fiscal measures to increase the
involvement of the private sector in green innovations.

Key data on Germany’s energy transformation:
Components of the energy mix (2021):

— solid fuels - 18%

— naturalgas-16%

— crude 0il-33%

— nuclear energy — 6%

— renewable energy sources —17%

Components of the electricity mix (2021):

— solid fuels - 30%
— naturalgas-16%
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— crude 0il-1%
— renewable energy sources —41%
— nuclear energy —12%

Components of the renewable energy mix (2021):

— hydropower -4%
— wind energy - 21%
— solarenergy-11%
— thermal energy — 3%
— biomass -60%

Energy exclusion (2022): 4.2%

Challenges of energy transformation in Romania:

Romania’s energy transformation is a key macroeconomic chal-
lenge for the country, consistent with the challenges of the Euro-
pean Green Deal and the goals of climate neutrality. Itis assumed
that Romania can be a key beneficiary of the new model of Euro-
pean economic development if the modernization of the energy
system and decarbonisation proceed in a timely and orderly man-
ner, unlocking the potential of wind energy and hydrogen technol-
ogies.

However, the process of transition to a low-emission economy it-
self is associated with high economic, financial and social costs,
because for Romania it means intensive investments in the en-
ergy system, modernization of buildings and sustainable mobility,
reaching a level of expenditure estimated by the World Bank at
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3.2% of its cumulative GDP by 2050. Additionally, the changes
mainly affected sectors that were key to the Romanian economy
and clearly dependent on energy-intensive technologies.

An important motivation for the Romanian transformation is
counteracting the effects of climate change, which exposes Ro-
mania to floods, heat and droughts. However, this motivation is
also a potential limitation to the transformation process, resulting
in the need for ad hoc actions and the involvement of public sup-
port in investments that mitigate climate change. An opportunity
for Romania may be the regionalization of responsibility for
achieving the climate goal and the involvement of the private sec-
tor in the modernization of the energy sector and the implemen-
tation of technological innovations that increase the competitive-
ness of the Romanian economy.

The Romanian government is committed to implementing the en-
ergy transformation in line with the goals of the European Green
Deal, creating conditions favourable to investments aimed at the
future development of energy generation. The energy sector re-
quires decisive infrastructure investments that will develop the
potential of wind and solar energy and the use of hydrogen tech-
nologies in order to move away from the current composition of
the national energy mix. However, the literature review indicates
the presence of three important barriers — low energy prices, en-
suring the competitiveness of the economy and reducing the fi-
nancial justification of investments in renewable energy sources,
highly bureaucratic procedures and corruption threats.

Another limitation is the lack of political consensus around the
Romanian energy transition model and limited public support for
the decarbonisation process and the goal of climate neutrality.
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The lack of a coherent modernization model results in chaotic de-
velopment of renewable energy sources, which is why the poten-
tial of wind energy in Romania has not yet been fully exploited -
however, this requires improving regulations, deregulating the
market and boosting public support mechanisms for invest-
ments.

Ultimately, the Romanian economy will benefit from stable nu-
clear energy sources and wind and solar energy infrastructure.
However, the path to climate neutrality will lead Romania to suc-
cess if it is carried out in a fair and socially responsible way, en-
suring stability and security for consumers and eliminating the key
risk of deepening energy poverty in groups exposed to the negative
effects of the transformation.

From the Romanian perspective, the key factor influencing the im-
plementation of the goals of the European Green Deal will be the
energy price and fair distribution of transformation costs - it
seems that in this respect Romania is similar to the cases of Po-
land and Slovakia, where the climate goal is also not universally
supported by public opinion, and the involvement of society and
the private sector will be regulated by the impact of changes on
the competitiveness of the national economy. The accelerated
development of renewable energy is therefore a development op-
portunity for Romania, but if it has too strong an impact on the
costs borne by energy consumers, it may lead to stagnation or a
crisis resulting from reduced competitiveness. Unlike in the case
of Germany, Romania cannot count on technological innovation
coming from energy-expensive sectors or, more broadly, the pri-
vate sector. Therefore — it is worth emphasizing it again — a more
common approach to responsibility for the modernization of the
energy system and the regionalization of responsibility favouring
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technology transfer and foreign investments in renewable energy
are crucial for the Romanian model of energy transformation.

The European Commission noted that the green transformation in
Romania requires increased investment in renewable energy
sources, sustainable mobility, reducing air pollution and adapting
the country to climate change. Without the involvement of addi-
tional funds, it will not be possible — maintaining the current pace
of change - to achieve the goal of reducing emissions by 13% in
2030 because currently it seems possible to reduce it by 2%. The
impetus for change is to be the allocation of 41% of the Romanian
National Recovery Plan to climate action and the implementation
of the provisions of the decarbonisation law.

Key data on Romania’s energy transformation:
Components of the energy mix (2021):

— solid fuels - 12%
— natural gas - 29%
— crude 0il-31%

— nuclear energy — 8%

— renewable energy sources —20%
Components of the electricity mix (2021):

— solid fuels - 18%

— naturalgas-17%

— crude 0il-1%

— renewable energy sources —45%
— nuclear energy — 19%

Components of the renewable energy mix (2021):

— hydropower —23%
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— wind energy — 9%
— solarenergy - 2%
— thermal energy — 0%
— biomass - 65%

Energy exclusion (2022): 17.8%

Challenges of energy transformation in Ukraine:

Due to the ongoing armed conflict since 2014 violating Ukraine’s
territorial integrity and full-scale Russian aggression in 2022, the
challenges of the country’s energy transformation have lost their
priority for the government. However, considering Ukraine’s ac-
cession to the EU, it should be assumed that after the end of the
war, achieving climate neutrality will become one of the country’s
key development challenges, next to the reconstruction and rein-
tegration of the state.

Even before the outbreak of the conflict, Ukraine was faced with a
decision regarding the development model of its energy sector,
striving to green and decarbonize its economy previously based
on fossil fuels. Before 2014, coal accounted for one third of the
country’s energy supply drawing on rich coal resources primarily
located in the east of the country in the Donetsk Region. For this
reason, the Ukrainian economy was forced to start transformation
in order to avoid deepening dependence on coal imports by 2019
(45% compared to 27% a decade earlier). An additional difficulty
was the decision to withdraw from the import of Russian natural
gas in 2016 in order to become politically and economically inde-
pendent from Russia, which uses raw materials and energy fuels
as a hybrid tool of pressure on the Ukrainian authorities.
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A slight increase in energy production from renewable sources
and nuclear energy has notreduced Ukraine’s dependence on en-
ergy resources accounting for 70% of the energy produced in
2020. Today, it seems that the technological advancement of new
solutions represents the greatest opportunity for Ukraine’s energy
transformation, promoting a dynamic shift towards renewable en-
ergy sources. However, the lack of a coherent model of energy
transformation may be a serious limitation as even before the
Russian aggression experts noticed that Ukraine’s involvement in
the green transformation was more declarative than actual, and
there is a lack of political consensus in the country regarding the
path to achieving climate goals and modernizing the economy.

An opportunity for Ukraine may be the implementation of solu-
tions tested by European countries as part of adapting to the goals
of the European Green Deal. Reconstruction of the country fo-
cused on the use of renewable energy sources, integration of the
country with the continental energy system, investments in con-
struction and energy-efficient industries, and promotion of sus-
tainable mobility — these factors may make Ukraine able to imple-
ment the ambitious climate policy after the end of the war. An ad-
ditional advantage may be the harmonization of its law and adap-
tation of its legislation to EU regulations using the best practices
of neighbouring countries.

The main challenges of the Ukrainian energy transformation in the
conditions of post-war recovery will include: creating an alterna-
tive energy market based on renewable sources, meeting the
needs of the market and consumers as well as strategic develop-
ment priorities, transitioning the economy to a green low-emis-
sion model without loss of competitiveness and a drastic increase
in energy prices, requiring a broad program of protective
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measures protecting groups of vulnerable consumers from en-
ergy poverty, attracting private sector investments in the Ukrainian
energy system and creating a coherent model of energy transfor-
mation, harmoniously integrating Ukraine with EU Member States.

Even before 2022, the problem of the Ukrainian economy was fre-
quent power outages, which can be limited by moving towards an
economy based on renewable energy sources, which Ukraine has
good geographical conditions for developing. Ukraine’s transition
towards a fiscal system that shifts the costs of transformation to
energy-intensive sectors will also require a solution, which may
be hampered by the oligarchic structure of the Ukrainian econ-
omy, institutional and staff weakness of the administration, ex-
cessive bureaucratization of the country and corruption.

Action will also be required to adapt the energy market —its liber-
alization and deregulation —to include renewable energy sources,
allowing for a more decentralized distribution of electricity and
empowering smaller producers. The pace of change and the dy-
namics of the transition to renewable energy sources will depend
on the effectiveness of legislation and modernization of admin-
istration.

Politically and socially, Ukraine’s energy transformation will be of
fundamental importance for the security of Central Europe, and
its economic independence from Russia may be a long-term guar-
antee of Ukraine’s inclusion in the process of European integra-
tion and the European model of sustainable development. It will
also be of key importance for the competitiveness of the econo-
mies of the neighbouring countries, influencing a just energy tran-
sition throughout Central Europe. Making Ukraine a state inte-
grated with the European Energy Union and jointly pursuing the

The project is financed with the support of the PGE Foundation



Energy transformation in Central European countries

goal of climate neutrality can help in the fair and socially respon-
sible implementation of a new model of European development
in the region.

Key data on Ukraine’s energy transformation:
Components of the energy mix (2020):

— solid fuels -27%

— natural gas - 28%

— crude 0il-16%

— nuclear energy —23%

— renewable energy sources - 6%

Components of the electricity mix (2020):

— solid fuels, natural gas and crude oil - 38%
— renewable energy sources - 6%
— nuclear energy - 56%

Components of the renewable energy mix (2020):

— hydropower - 55%
— wind energy - 22%
— solarenergy—18%
— thermal energy — 0%
— biomass-5%

Energy exclusion (2019): 19%
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Energy transmission infrastructure in Central Eu-
rope

The analysis presented in the report made it possible to diagnose
the existing cross-border transmission infrastructure in Central
Europe, indicating directions for possible regionalization of re-
sponsibility for a just energy transformation and achieving the cli-
mate goal in 2050 in accordance with the objectives of the Euro-
pean Green Deal. For the Visegrad Group countries, we can spec-
ify networks enabling the transmission of electricity and infra-
structure to integrate national natural gas systems.

Czech Republic (electricity):

— Germany: Hradec-Rohrsdorf, Hradec/Prestice-Etzenricht,

— Austria: Slavetice-Durnrohr, Sokolice-Bisamberg,

— Slovakia: Albrechtice-Varin, Liskovec-Povazska Bystrica,
Sokolice-Stupava/Senica/Krizovany,

— Poland: Alberchtice-Wielopole, Liskovec-Bujakéw.

Poland (electricity):

— Germany: Krajnik-Vierraden, Mikulowa-Hagenwerder,

— Czech Republic: Bujakéw-Liskovec, Wielopole-Alberch-
tice,

— Slovakia: Krosno-Lemesany, Wielopole-Varin,

— Ukraine: Rzeszow/Zamosé-Dobrotvirska,

— Lithuania: Etk-BtB,

— Switzerland: Stupsk-Starno.

Slovakia (electricity):
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— Czech Republic: Stupava/Senica/Krizovany-Sokolice,
Povazska Bystrica-Liskovec, Varin-Albrechtice,

— Hungary: Gabcikovo-Gyor, Levice-God,

— Ukraine: Velke Kapusany-Mukachevo.

Hungary (electricity):

— Austria: Gyor-Wien, Szomberthely-Zumdorf,

— Slovenia: Heviz-Cirkovce,

— Croatia: Heviz-Zerjavinec, Pecs-Ernestinovo,

— Serbia: Sandorfalva-Subotica,

— Romania: Bekescsaba-Nadab, Sandorfalva-Arad,

— Ukraine: Albertirsa/Sajoszoged/Kisvarda-Mukachevo,
— Hungary: God-Levice, Gyor-Gabcikovo.

Czech Republic (natural gas):

— Germany: Brandov-Stegal, Waidhaus,
— Slovakia: Dolni Bojanovice, Lanzhot,
— Poland: Cieszyn.

Poland (natural gas):

— Germany: Gubin-Baséw, Mallnow,
— Czech Republic: Cieszyn,

— Slovakia: Vyrava,

— Ukraine: GCP GAZ-SYSTEM/UA TSO,
— Lithuania: GIPL.

Slovakia (natural gas):

— Czech Republic: Dolni Bojanovice, Lanzhot,
— Austria: Baumgarten,
— Hungary: Velke Zilevce,
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— Ukraine: Velke Kapusany/Bundice.
Hungary (natural gas):

— Austria: Mosonmagyarovat,
— Croatia: Dravaszerdahely,
— Serbia: Kiskundorozsma,
— Romania: Csanadpalota,
— Ukraine: Bereg,

— Slovakia: Balassagyarmat,

Additionally, Austria has five infrastructure systems connecting
with Germany, two with Switzerland, one with Italy and two with
Slovenia, which form the entire regional network in addition to the
above-mentioned connections with the Czech Republic, Slovakia
and Hungary. Lithuania-in addition to the connection with Poland
—has four connections with Latvia, as well as two each with Bela-
rus and the Kaliningrad Region of Russia. Germany - in addition to
the above-mentioned connections with Austria, the Czech Re-
public and Poland - has infrastructure integrating the energy sys-
tem with Belgium, Denmark, France, the Netherlands, Luxem-
bourg, Sweden and Switzerland. However, Romania, in addition to
two connections with Hungary, is also integrated with Bulgaria,
Moldova, Serbia and Ukraine.

The natural gas infrastructure includes connections of Austria
with Germany (6), Slovenia (1) and Italy (1), Lithuania with Latvia
(1) and Russia (2), Germany with Belgium (2), Denmark (1) and
France (1), the Netherlands (10), Luxembourg (1) and Switzerland
(2), as well as Romania with Bulgaria (2), Moldova (1) and Ukraine

(3).
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Summary

The literature review leads to the diagnosis of key spaces for an
effective, fair and socially responsible energy transformation. In
the general model, they include (1) legislative activities, (2) dereg-
ulation of the energy market and (3) promotion of green energy —
renewable energy sources and nuclear energy. The implementa-
tion of the goals of the European Green Deal should encourage
those in power to harmonize energy policy, including the transfor-
mation of the energy system and adjustment of tariff plans, invest-
ments in renewable energy sources and research into future en-
ergy technologies, monitoring energy demand and supply while
caring for responsible energy reserves, energy efficiency and sys-
temic resource management, as well as counteracting the infla-
tionary effect of the energy transformation.

The detailed model assumes that activities will be focused on
strengthening energy efficiency and modernizing the energy mar-
ket — it includes measures related to:

— for energy efficiency - regulating energy consumption, in-
cluding the demand for electricity and moving away from
the coal economy, as well as effective energy policy, in-
cluding the promotion of renewable energy sources, green
transformation and investments in innovative low-emis-
sion technologies and scientific research conducive to fu-
ture innovation;

— for the energy market modernization — energy production,
assessment of the risk of energy transformation, strength-
ening competitiveness through deregulation and market
liberalization, strengthening the position of smaller energy
producers and pricing policy, as well as applied market

The project is financed with the support of the PGE Foundation



Energy transformation in Central European countries

research allowing the implementation of new technolo-
gies, observing consumer behaviour and managing
changes in energy mix.

From the perspective of the most developed economies of Cen-
tral Europe, the catalogue of the required modernization activities
includes the creation of a sustainable development model, re-
gionalization of responsibility for the energy transformation, mod-
ernization of energy systems, use of alternative energy sources,
including nuclear energy, modernization of transmission net-
works and increasing energy efficiency, as well as implementing
innovative technological solutions and moving towards a modern
digital economy and sustainable mobility. Among the available
tools, actions regulating the import of energy, raw materials and
fuels, harmonization of energy policy, adjustment of energy-inten-
sive sectors of the economy, advanced macroeconomic analytics
and climate convergence are of key importance.

Thanks to the conducted analysis, itis possible to further map the
opportunities and threats for the implementation of the climate
goals of the European Green Dealin the Visegrad Group countries,
taking into account the broader context of Central European co-
operation and the perspective of regionalization of responsibility
for a just energy transformation of the European Union.
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