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ABSTRACT

This thesis looks at how nuclear power affects environmental and energy stability of a country,
looking at Poland's energy scene. Poland must get beyond coal and other non-renewable fuels if it
wants to reduce carbon emissions and become energy self-sufficient. The research looks at the
advantages and drawbacks of including nuclear power into Poland's Energy Policy until 2040
(EPP2040) in line with the Paris Agreement and European Green Deal. The study explores the
relationship between historical energy infrastructure, modern policy ambitions, and global energy
transition patterns. It suggests that nuclear power can balance Poland's renewable energy sources
and reduce greenhouse gas emissions and can adapt and improve energy security. The study
encourages the acquisition of energy transition and policy reform theoretical frameworks for
academics, companies, and governments. The study emphasizes evidence-based policymaking and

strategic planning in Poland's energy transformation.
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1. INTRODUCTION

1.1 BACKGROUND

The global energy landscape is transforming to tackle climate change and minimize greenhouse
gas emissions. Coal, oil, and natural gas are being phased out to make way for cleaner energy. For
almost a century, fossil fuels powered industrial expansion. Global agreements like the Paris
Agreement strive to avert climate change and move to sustainable energy due to fossil fuel
pollution and carbon emissions. This global agreement requires energy decarbonization and it
stresses the necessity for 2050 carbon neutrality objectives (Bednarczyk et al. 2022). Thus, nations
worldwide are reevaluating their energy policies and strategies to align with goals of sustainability,
security, and economic stability, setting ambitious targets of achieving net-zero carbon emissions

in the energy sector by 2050.

Nations are increasingly utilizing renewable energy sources like hydroelectric, wind, and solar to
meet ambitious targets, diversifying their energy mix, reducing carbon emissions, and increasing
renewable resource availability. However, some drawback aspects of the renewable technologies
such as the sources being intermittent, making energy supply less reliable, the need for energy
storage and a flexible infrastructure to manage supply and demand for fluctuating renewable power
sources like wind and solar. Given this, other technologies, specifically nuclear power is being

considered crucial to global energy sustainability (Langerak 2023).

Nuclear power facilities provide dependable, large electricity regardless of weather, unlike

renewable energy sources. This makes them ideal for baseload power output. Poland and other



energy-secure nations see nuclear power to boost energy autonomy, cut foreign fuel use, and
stabilize prices (Janaszek et al. 2023). A worldwide trend reassessing nuclear power's role in
energy is seen in Poland. Poland must minimize carbon emissions whilst maintaining energy
dependability owing to coal power (Kicinski and Patryk 2021). Different variables affected the
nation's strategic nuclear power investment. These include replacing old coal facilities, satisfying

environmental standards, and securing energy supply.

This shift minimizes dependency on imported fossil fuels to lessen supply interruptions and energy
market uncertainty due to geopolitical concerns. Small modular reactors and upgraded reactors are
opening ways to solve nuclear power issues. These innovations try to make nuclear power more
accessible to countries seeking energy security and environmental conservation (Kowalska et al.
2022). Nuclear power combined with renewable energy may fulfil future energy needs and lessen

environmental effect.

Given global climate change and energy security concerns, Poland is reassessing its energy
policies, as are many other nations. Geopolitical tensions are affecting conventional energy
supplies, as evidenced by the Russia’s invasion in Ukraine. Thus, energy self-sufficiency and
greenhouse gas reduction are driving this transition. Poland urgently needs to switch from coal to
renewable energy while maintaining electricity reliability. An important part of this transformation
is Poland's Energy Policy until 2040 (EPP2040), which intends to reduce fossil fuel use and
increase energy variety (Ministry of Climate and Environment of Poland n.d). The pace and

technique of integrating nuclear power into the energy transition are contentious.
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To understand Poland'’s plan, we need to study its energy infrastructure from prior decades. Polish
energy strategy is heavily impacted by coal's economic and historical usage (Szpor and Ziotkowska
2018). Environmental, technological, and geopolitical factors are driving Poland's nuclear power
change. International commitments and local concerns like cost-effectiveness, public
acceptability, and safety must be balanced in the national nuclear power policy. Poland's efforts to
diversify its energy sources and reduce its dependency on foreign energy emphasize energy

security and reduce supply disruptions.

1.2 RESEARCH IN THE CONTEXT OF POLAND’S ENERGY LANDSCAPE
Figure 1. vividly illustrates Poland's evolving energy landscape. The diagram on the left looks at
the energy mix of Poland as of 2022, while the one on the right shows the projected energy mix of

Poland by 2040.

Poland's Energy Mix in 2022 Poland's Energy Mix in 2040
10%
40%
Nuclear Energy
Coal Renewables
Renewables Natural Gas
Natural Gas Coal

70%

Figure 1. Poland's Energy Mix in 2022 and Projected Poland's Energy Mix in 2040

In 2022, coal dominates the energy mix with a staggering 70%, highlighting Poland's historical
reliance on this fossil fuel, which has driven industrial growth but also contributed significantly to
environmental challenges. Natural gas and renewables account for 10% and 20% respectively,
with nuclear energy absent from the mix. Fast forward to 2040, and the energy landscape

3
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transforms dramatically: coal's share plummets to 11%, while renewables rise to 29%, and nuclear
energy emerges as a critical player, expected to provide 40% of the energy mix. This shift signifies
Poland's strategic pivot towards cleaner energy sources to meet EU climate goals and reduce its
carbon footprint. Our research zeroes in on this pivotal adoption of nuclear energy. We are
particularly interested in understanding the multifaceted impacts of this transition—from the
policy frameworks that facilitate it, social ramifications, and the technological advancements
required. This focus is crucial as nuclear energy not only offers a stable, low-carbon power source
but also plays a significant role in enhancing Poland's energy security and economic resilience in

an increasingly volatile global energy market.

1.3 RESEARCH AIMS AND OBJECTIVES
Aim:
The primary aim of this research is to understand the interrelationships between the speed

of Poland’s energy transition, nuclear energy adoption, and broader energy policies.

Specific Objectives

e Reviewing Poland's Historical Energy Infrastructure: Poland's energy sector's history and
infrastructure, particularly its use of coal and other fossil fuels, will be examined for this
goal.

e Analyzing Current Energy Policies, Including EPP2040: To understand how Poland's
energy policies, particularly the Energy Policy of Poland until 2040 (EPP2040), affect

energy transition dynamics and nuclear energy integration, this aim analyses them.
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e Identifying the Role of Energy Security in Nuclear Energy Adoption: Poland's energy

policy and energy security's impact on nuclear energy uptake are examined in this goal.

1.4 RESEARCH QUESTION

Main Research Question

e How does the desired speed of energy transition in Poland influence the decision to

incorporate nuclear energy?

Sub-questions

e What historical factors have shaped Poland's approach to nuclear energy adoption in the
context of its energy transition?

e What are the current policy frameworks and priorities that influence the integration of
nuclear energy into Poland's energy mix?

e How do international agreements, trends, and pressures influence Poland's stance on
nuclear energy adoption?

e To what extent does nuclear energy align with Poland's commitments and targets for carbon
reduction and environmental sustainability?

e What role does energy security play in Poland's strategic decisions regarding the adoption

and expansion of nuclear power?

1.5 SIGNIFICANCE OF THE STUDY
This report evaluates Poland's transition from coal to nuclear and renewable energy to improve
energy policy. Polish energy policy and the complex interplay of historical, economic, and political

5



factors are examined in this paper. It highlights the merits and cons of such changes, which may
enhance global energy policy negotiations. Policymakers may use the report's energy security and
environmental sustainability strategic planning. A steady power supply and carbon emission
reduction initiatives may result from the results. This study will educate energy producers and
investors about market and regulatory changes that may impact sector operations. This research
may assist academics investigate energy transition dynamics and write about sustainable energy.
This subject affects national and international policy and strategic planning. The report provides a
full Poland case study and a framework for other nations (Margineanu and Arkadiusz 2023).
Innovation and technology in energy transitions and how to incorporate new technologies into
energy systems are also covered (Sainz de Vicufia 2022). This project integrates theoretical

concepts with practical applications to provide actionable solutions for sustainable energy policy.

1.6 STRUCTURE OF THE THESIS

This thesis addresses Poland's renewable energy transition in five parts. Chapter 1 presents the
study's context, relevance, background, and structure. The first chapter. Switching from fossil fuels
to renewable energy sources may increase energy security and sustainability. The second chapter
covers energy transition literature, focusing on current findings and theoretical frameworks that
motivated the research. This article examines energy policy change studies, concentrating on the
main drivers of the transition to more sustainable energy systems and the barriers. Chapter 3 covers
methodology, study design, data collection, and analysis. This chapter covers data collection and
analysis. Chapter 4 analyses Poland's energy infrastructure and regulations. The chapter covers
Poland's coal dependence and renewable energy transition. Polish energy policy was affected by

economic, political, and social issues. It evaluates these policies' successes and failures. The thesis
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summaries the results and explores their impact on academics, policymakers, and industry
stakeholders in Chapter 5. Polish energy revolution governmental policies and long-term strategic

planning are also suggested. The chapter also recommends research topics to better understand

energy transfer processes.
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2. LITERATURE REVIEW

The literature review in this thesis critically examines the existing body of work on nuclear power
within the context of Poland's energy transition. It aims to provide a comprehensive analysis of the
discussions, empirical studies, and theoretical frameworks that have shaped the current
understanding of nuclear energy's role in Poland. This section outlines the extent of previous
research, the organization of the scholarly discourse, and the primary themes that emerge from the
literature. It evaluates the impact of nuclear energy on policy formulation, energy security, and
sustainability. By focusing on the key concerns and debates, this literature review seeks to
understand the factors driving the adoption of nuclear power in Poland, analyzing technological
adoption models, energy security assessments, and the potential for nuclear energy to reduce

reliance on fossil fuels and enhance resilience.

2.1 THEORETICAL FRAMEWORK

Policy changes and energy transitions are one of the main ideas to be understood for this research.
Theories and frameworks help reveal the complex and dynamic transition to sustainable energy.
The Multi-Level Perspective explains advancements via technology, cultural norms, and
institutions (Geels 2011). The aim is to analyze the dynamic interactions between different levels
of a system: niches, regimes, and landscapes. The MLP framework consists of three components:
the socio-technical landscape, which includes long-term, stable factors like economic conditions,
political ideologies, cultural values, and environmental changes; the socio-technical regime, which
includes established practices, rules, and norms that stabilize current systems; and the niches,
which are protected spaces where radical innovations develop. Transitions occur through
interactions between these three levels, with landscape pressures from changes or shocks at the

8
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landscape level creating pressure on existing regimes. Niche innovations gain momentum through
experimentation, learning, and support from pioneers and innovators, while regime destabilization
creates tensions within the regime, opening windows for new technologies and practices to be

integrated or for the regime to transform.

Poland's energy transition is a complex process that requires a multi-level perspective to address
the challenges of a coal-dominated regime and the global energy crisis. External pressures, such
as EU climate policies and the recent energy crisis, challenge Poland's stability and resistance to
alternative energy sources. However, innovations at the niche level, such as nuclear technology
advancements and government-supported pilot projects, offer potential pathways for overcoming
these barriers. This comprehensive approach ensures that Poland's energy transition covers all

aspects of the Multi-Level Perspective framework.
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Table 1. Perspectives on Energy Transitions: Systemic Focus, Drivers for Change and Relevance for the Current

Thesis

Perspective

Landscape

Regime

Niche

Systemic Focus

Broad external factors including
economic conditions, political
ideologies, cultural values, and

environmental changes

Established practices, rules, and
norms that stabilize current
systems, including
technological ~ systems  and
market structures

Protected spaces where radical
innovations develop and mature,

often isolated from mainstream

markets

A Typical Driver for
Change

External pressures such as
energy crises and EU

climate policies

Stability and resistance to
change due to existing
infrastructure and

economic interests

Innovation and
development of new
technologies through pilot
projects and supportive

policies

Focus in this Thesis

To what extent landscape
pressures like the energy crisis
influence  Poland’s  energy
strategy and  push  for
diversification

To what extent Poland’s
reliance on coal and existing
energy policies create

resistance to change

How innovations in nuclear
technology and pilot projects
can gain  momentum and

challenge the coal-dominated

regime

Source: Information and perspectives adapted from Geels 2011.2.2

2.2 HISTORICAL ENERGY INFRASTRUCTURE IN POLAND

Preston (2013) refers to the way that past decisions and events shape and influence future societal
choices and socio-ecological that path dependence refers to the way that past decisions and events
shape and influence future societal choices and socio-ecological as a path dependence. It is crucial
to consider path dependency when analyzing Poland's energy transition because the country's

historical reliance on coal has deeply influenced its current energy infrastructure, policies, and

10
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public perceptions. This is why the next subchapters will look at Poland’s historical infrastructure

while projecting the future.

2.2.1 POLISH COAL NARRATIVE
Poland's energy infrastructure has a deep-rooted history, heavily influenced by its abundant natural

coal resources, geopolitical factors, and economic needs. Coal has been an essential part of
Poland’s energy mix since the industrial revolution (Szpor and Ziotkowska 2018). Despite a
gradual decline, coal usage remains the primary source of power for homes and businesses,
accounting for 60.5% of Poland’s energy mix as of 2024, which is the lowest share ever recorded
(Dusito, 2024). Poland was Europe's leading coal producer at the end of the 20th century, owing
to its extensive coal mining and power plant infrastructure. In Figure 2. we see a comprehenesive
overview of Poland's electricity generation by fuel type of the country's energy mix from the year
1990 to 2022. The data shows a significant reliance on coal, which remains the dominant source

of electricity.

11
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Electricity generation in Poland from 1990 to 2022, by energy source (in gigawatt
hours)

n in gigawatt hours

1990 1995 2000 2005 2010 2015 2018 2019 2020 2021 2022

@ Coal @ Oil Natural gas @ Biofuels @ Waste Hydro @ Wind @ Other sources @ Solar PV

Source Additional Information:
IEA Poland; IEA; 1980 to 2022

@ Statista 2024

Figure 2.Electricity generation in Poland from 1990 to 2022, by energy source.

Source: International Energy Agency (IEA) 2024.

Historically, Poland's reliance on coal and other fossil fuels (Sliwinska et al. 2022) has been driven
by the availability of coal reserves, economic considerations, and the geopolitical need for energy
self-sufficiency. This dependency on coal is often described as a Cold War narrative, where coal
was seen as a secure and affordable energy source (LaBelle 2020). During the Cold War, Poland’s
energy strategy was shaped by its coal-dependent membership in the Eastern Bloc. The country's
substantial coal resources provided employment, economic stability, and critical energy

infrastructure through coal mines, power plants, and related industries (Riepl and Zuzana 2023).

Coal is not just an energy source in Poland; it is a significant part of the national culture and

identity. The mining regions, particularly Silesia, are deeply ingrained with coal mining traditions,

12
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and this industry has shaped local communities and their way of life for generations. Coal mining
is celebrated in local festivals, cultural events, and folklore, symbolizing resilience and hard work.
The legacy of coal is also evident in Poland's socio-political landscape, where coal miners hold

substantial influence and the coal sector enjoys strong political backing.

Coal has played a vital role in the country’s economy, contributing significantly to its growth and
development. Various authors have established a relationship between energy consumption and
Gross National Product (GNP), indicating that energy consumption drives economic growth (see
Kraft and Kraft, 1978; Akarca and Long, 1979; Yu and Choi, 1985; Stern, 1993, 2000; Cheng,
1995, 1997). However, Gurkul and Lach (2011) argue that closing unprofitable, state-subsidized
coal mines in Poland may not significantly harm the national GDP. This suggests that while coal
has historically been central to Poland’s economy, the future may lie in diversifying its energy

sources to ensure economic resilience and environmental sustainability.

Poland's energy policy is now at a crossroads, with increasing pressure to transition towards more
sustainable energy sources. This transition is not just about replacing coal but also about
transforming the entire energy system to enhance energy security, reduce environmental impact,
and align with EU climate policies. The move towards nuclear energy, for example, represents a
strategic effort to reduce dependency on coal while meeting the country's energy needs in a
sustainable manner. This complex interplay of historical reliance, economic necessity, and future
sustainability goals continues to shape Poland's energy narrative, highlighting the cultural

significance of coal and the challenges of moving beyond it.

13
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2.2.2 NUCLEAR POWER- AN ALTERNATIVE TO POLAND’S ENERGY MIX

Despite mounting concerns, coal remained the dominant energy source in Poland until the 21st
century. The Polish government's efforts towards energy diversification have often been uneven
and less effective than hoped (Stevanovi¢ 2020). One notable attempt to shift away from coal was
the plan to build the Zarnowiec Nuclear Power Plant in the 1980s, marking Poland’s first major
nuclear energy project. Initiated in 1982, the project aimed to enhance energy security and reduce
dependence on coal. However, the project encountered numerous obstacles, including budget
constraints, technical issues, and public opposition, which intensified after the 1986 Chernobyl

disaster heightened nuclear safety concerns.

The Zarnowiec project was abandoned in 1990 amid the political and economic upheaval
following the fall of communism. The new democratic government, prioritizing different goals
and facing limited funding, halted construction. Efforts to revive Poland’s nuclear energy
ambitions resurfaced in the early 2000s, driven by the need to address energy security and reduce
carbon emissions. Despite several strategic plans and feasibility studies highlighting the potential
benefits of nuclear power for greenhouse gas reduction and energy diversification, progress has
been slow. Economic issues such as high upfront costs and construction delays have been
significant hurdles (Krupnik 2023). Additionally, political and public support for nuclear power
has fluctuated, complicating development efforts. The coal industry's entrenched business and

political ties also pose substantial challenges to transitioning to nuclear power (Wen 2023).

Recently, Poland has made significant strides towards realizing its nuclear ambitions. In 2023,

Poland signed an agreement with Westinghouse and Bechtel to build its first nuclear power plant,

14
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slated to be operational by 2033. This project, involving the construction of three Westinghouse
AP1000 reactors, is a critical step in Poland’s strategy to diversify its energy mix and reduce
reliance on coal (Westinghouse and Polskie Elektrownie Jadrowe 2023; El Pais 2023). This
development is expected to significantly enhance Poland’s energy security and contribute to its

climate goals (Euronews 2023).

The persistent reliance on coal has resulted in severe air pollution and greenhouse gas emissions,
presenting major health and environmental challenges. Addressing these issues is crucial for
Poland's energy future. The government's commitment to nuclear energy, alongside investments
in renewable sources, reflects a strategic pivot towards a more sustainable and secure energy
system, aligning with EU climate policies and long-term economic and environmental objectives

(IAEA 2024).

2.2.3 BENEFITS OF JOINING THE EUROPEAN UNION

Since Poland joined the European Union, the dynamics of its energy policy have undergone
significant changes. The EU's stringent climate goals and environmental regulations have placed
considerable pressure on Poland to reduce its reliance on coal. The EU Climate Law mandates
achieving climate neutrality by 2050, pushing member states to adopt more sustainable energy
practices (European Commission n.d.). This regulatory framework is coupled with substantial
financial incentives from the EU, aimed at accelerating the transition to renewable energy sources
and enhancing energy efficiency (REGlobal 2023). Additionally, Poland is advancing its nuclear
energy program, with plans for the first nuclear power plant to become operational in the early

2030s.
15
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Despite these positive developments, Poland faces challenges in aligning its national policies with
EU expectations. The lack of a coherent and updated national energy strategy, coupled with
political resistance to EU directives under the banner of "sovereignty,” has hindered more rapid
progress (REGIlobal 2023). However, the potential benefits of a successful transition are
substantial. The energy transition could stimulate economic growth, create jobs, and enhance
energy security. For instance, the development of offshore wind energy alone could generate
significant employment and position Poland as a regional leader in clean energy (Ember 2023).

In summary, Poland's post-EU accession energy policy reflects a complex interplay of regulatory
pressure, financial support, and the strategic need to diversify its energy mix. The shift towards
nuclear energy and increased investment in renewables underscore Poland’s commitment to
achieving a sustainable and resilient energy future, despite the ongoing challenges of balancing

domestic and international demands.

2.3 CURRENT ENERGY POLICIES IN POLAND

Polish Energy Policy until 2040 (EPP2040) is a comprehensive framework designed to guide
Poland's energy transition. This policy aims to balance energy security, economic development,
and environmental sustainability while adhering to both local and international requirements,
including EU climate objectives and regulations. As Poland moves away from coal-generated
power, EPP2040 will play a crucial role in this transition. One of its key goals is to reduce coal
consumption for energy generation from 70% to 11% by 2040 (Aruga et al. 2021). To achieve this

ambitious target, Poland plans to significantly enhance its solar and wind power capacities, with
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offshore wind energy expected to reach 8—11 GW by 2040. Subsidies and incentives for both large-

scale and distributed solar power installations are also part of this strategy.

EPP2040 emphasizes the need for a balanced energy mix, incorporating nuclear and renewable
energy sources. The policy outlines plans to develop 6 to 9 GW of nuclear electricity by 2040,
with the first nuclear unit projected to commence operations by 2033. This reliable, carbon-free
power source is expected to improve Poland's energy security and contribute to its climate goals

(Margineanu and Arkadiusz 2023).

Despite previous attempts to reduce coal consumption, Poland continues to import natural gas.
However, the expansion of nuclear power is anticipated to decrease this demand. EPP2040 also
prioritizes energy efficiency, aiming to reduce primary energy use by 23% by 2030 compared to
2007 levels. This involves modernizing industrial processes, improving building energy
efficiency, and educating the public about energy-saving products and practices, all of which are
crucial for reducing costs, enhancing reliability, and lowering emissions (Margineanu and

Arkadiusz 2023).

EPP2040 and related policies place significant emphasis on enhancing energy security. The
strategy includes developing diverse energy sources, minimizing imports, and improving the
energy system. For instance, the Baltic Pipe project will facilitate the import of Norwegian gas,
and new LNG production infrastructure is being installed. The policy also aims to establish energy
reserves and upgrade power infrastructure to better accommodate renewable energy sources. To

support this transition, various additional rules and regulations have been implemented, including
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the Act on Renewable Energy Sources, which promotes renewable energy development through

investment incentives, feed-in tariffs, and auctions (Sainz de Vicuiia 2022).

The Energy Efficiency and Electromobility and Alternative Fuels Acts are designed to enhance
the use of electric vehicles and charging stations. The Act on Energy Efficiency sets targets and
constraints for energy efficiency improvements. The National Energy Conservation Plan (NECP)
2021-2030 provides further strategies and targets to meet EU energy and climate goals,
emphasizing the importance of research, innovation, and digitization in transforming the energy
sector. EPP2040 also addresses the economic and social implications of the energy shift. The coal
transition strategy includes measures to support workers and communities affected by coal mine
closures, such as retraining programs, economic diversification efforts, and financial assistance.
This approach aims to ensure a fair and sensible transition that offers new opportunities for coal-

dependent communities (Strugata-Wilczek et al. 2022).

2.4 SPEED OF ENERGY TRANSITION

Since the late 1970s, energy technology researchers have focused on understanding the process of
technological substitution in energy supply. Over the past 50 years, researchers have identified
patterns in historical shifts in energy supply, noting that large-scale technological changes
historically took decades to materialize (e.g., Smil 2016). However, addressing climate change
necessitates a much faster transformation of modern energy systems compared to these historical
precedents (e.g., Vinichenko, Cherp, and Jewell 2021). Consequently, the duration of low-carbon

energy transitions and the potential for their acceleration are critical questions for both scientists
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and policymakers. In the subchapter we look at the technology as a driver of the speed of energy

transition as well as the geopolitical component as a driving factor.

2.4.1 TECHNOLOGY AS A DRIVING FACTOR

Whether a nation uses conventional or renewable technologies determines its renewable energy
adoption rate. Recently, solar photovoltaic (PV) systems, wind turbines, and alternative battery
storage technologies have improved in efficiency and cost. Technical advances have led to
widespread usage of this technology in power grids, reducing carbon emissions in many countries.
However, technological innovation in the energy sector is not solely confined to renewables;
advancements in fossil fuel technologies or any other that can potentially improve a country’s

national innovation capacity can also enhance a country's ‘innovativeness’ (LaBelle 2016).

Scholars argue (see, e.g. Smil 2010; Fouquet and Pearson 2012; Gribler and Wilson 2013) that
significant shifts in energy systems typically take decades due to economic factors, technological
innovations, and infrastructure. Large scale technologies require more time to enter the market due
to the cost and complexity of experimentation (Bento 2013). Estimating the transition of nuclear
power to a new energy source is challenging (Kicinski and Patryk 2021). Nuclear power's minimal
carbon emissions and continuous electrical output make it an appealing energy source. Nuclear
power facility regulations are overly strict, causing high costs and delays. Renewable technology
may be adopted quicker, but these limits may slow the energy shift. Nuclear power's effects on
various countries may be seen in their case studies. Kamyk et al. (2021) report that French

policymakers considered nuclear power to overcome oil shortages in the 1970s.
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The adoption of nuclear energy in Poland is becoming increasingly feasible and attractive due to
advancements in nuclear technology, particularly with the development of Small Modular
Reactors (SMRs). SMRs offer significant advantages over traditional large-scale nuclear power
plants, including enhanced safety features, reduced construction times, and lower initial capital
investment. These reactors are designed to be more adaptable and scalable, allowing for
incremental capacity additions that can match the pace of demand growth and technological
innovation (Direkli et al. 2023).

One of the key benefits of SMRs is their enhanced safety profile. They incorporate advanced
passive safety systems that can operate without human intervention or external power sources,
significantly reducing the risk of accidents (European Comission n.d). This safety feature is
particularly appealing in the post-Fukushima era, where public and political acceptance of nuclear
energy heavily depends on perceived safety.

In addition to safety, SMRs are designed for rapid and cost-effective deployment. Unlike
traditional reactors, which can take over a decade to construct, SMRs can be built in modular
factory settings and then transported to the site for assembly (European Comission n.d) . This
modular construction approach not only shortens construction timelines but also reduces costs by
standardizing components and processes. As a result, the financial barriers to nuclear energy
adoption are lower, making it a more viable option for countries like Poland that are seeking to

diversify their energy mix and enhance energy security (IAEA 2022).

2.4 ENERGY SECURITY AND INDEPENDENCE
Energy security, in general is defined by the four As: availability, accessibility, affordability and

acceptability (Cherp and Jewell 2014). LaBelle delves deeper in the energy security debates
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explaining how in 2021, Russia deliberately reduced gas supplies to Europe, using energy as a
weapon to gain leverage over EU Member States; that what was once considered secure and
affordable became unacceptable (2024). Societal aspirations and economic growth depend on
energy security. In Poland's changing energy environment, infrastructure accessibility, energy
source diversity, energy cost, energy supply dependability, and energy system resilience must be
considered. Energy security is becoming more important as Poland moves from coal to cleaner
energy sources, according to (Tobor-Osadnik et al. 2023). Poland's energy security strategy aims
to reduce dependency on Russian natural gas supply to enhance national sovereignty and reduce
geopolitical risk (Dos et al., 2023). This plan change supports energy self-sufficiency and
resilience. Poland, a coal-dependent nation, prioritizes energy independence. The Paris
Agreement's global environmental requirements make this particularly applicable (Tobo6r-Osadnik
et al., 2023). Polish officials are contemplating nuclear power to boost energy independence and

fulfil environmental criteria. Unlike fossil fuels, nuclear power generates no CO2.

Poland's search for renewable energy relies on this attribute (Proskurina et al. 2023). Polish
officials are considering nuclear power to reduce their dependency on the volatile global energy
market and strengthen their electrical infrastructure. According to Proskurina et al. (2023), Poland
must emphasize nuclear infrastructure and technology advances to ensure energy security and that
adding nuclear power to Poland's energy mix might boost economic growth, job creation, and
technology. Nuclear power might help Poland fulfil its 2050 carbon neutrality targets and
contribute to global climate goals by replacing coal-fired electricity (Tobdr-Osadnik et al. 2023).
Nuclear power has many advantages but also major drawbacks. According to Sliwinska et al.

(2022), open and inclusive approaches are necessary to address important issues such as safety,
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processing radioactive waste, regulatory compliance, and public acceptability are crucial.
Sliwinska et al. (2022) emphasize the need of excellent communication and stakeholder
participation for successful nuclear energy projects in Poland, ensuring public support and

successful execution.

2.5 ENVIRONMENTAL SUSTAINABILITY AND CARBON REDUCTION

Poland faces a significant challenge in reducing its carbon emissions after decades of reliance on
coal for electricity generation. This reliance has hindered the country's environmental
sustainability. However, Poland’s energy strategy and commitment to international agreements,
such as the Paris Agreement, demonstrate its dedication to cutting carbon emissions and

transitioning to a low-carbon economy (Wen 2023).

Historically, coal has been a reliable but environmentally detrimental energy source due to its
greenhouse gas emissions. To address climate change and meet international requirements, Poland
has committed to decrease carbon emissions and move towards cleaner energy. Nuclear power is
central to this transition, offering a solution to reduce carbon emissions significantly and achieve
environmental sustainability. Unlike coal-fired power plants, nuclear reactors do not emit
greenhouse gases, making them more environmentally friendly base-load energy producers.
Poland’s reliance on nuclear power aims to minimize carbon emissions in the energy sector while

ensuring a dependable electricity supply (Krupnik 2023).

Nuclear power is a key component of Poland’s energy program to reduce fossil fuel use and

diversify its energy portfolio. By incorporating nuclear energy, Poland seeks to enhance grid
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stability and resilience while also leveraging renewable energy sources like solar and wind. This
strategic approach not only benefits the environment but also stimulates the economy by fostering

innovation and creating jobs in the renewable energy sector.

However, the widespread adoption of nuclear energy in Poland requires thorough analysis and the
overcoming of several obstacles (Sliwinska et al. 2022). Key challenges include safety concerns,
radioactive waste management, and environmental impacts, which continue to shape public
opinion on nuclear power. Addressing these issues necessitates clear, honest information, robust
regulatory frameworks, and active stakeholder engagement to garner support for nuclear energy

programs.

Despite these challenges, advancements in nuclear technology have led to significant
improvements in waste management, safety regulations, and reactor design. Modern nuclear
reactors offer enhanced safety and efficiency, reducing environmental and operational risks. These
technological improvements contribute to the long-term environmental benefits of nuclear power,

making it a viable solution for Poland's energy transition (Sainz de Vicufa 2022).

2.6 SUMMARY OF THE LITERATURE REVIEW

In conclusion, the literature review highlights the complex interplay between historical reliance on
coal, economic necessities, and future sustainability goals in shaping Poland's energy transition.
The Multi-Level Perspective framework, emphasizing the dynamic interactions between different
systemic levels, provides a valuable lens to understand the challenges and opportunities in this

transition. Historical analysis reveals how Poland's energy infrastructure and policies have been
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deeply influenced by its abundant coal resources and geopolitical factors, underscoring the

importance of path dependency in current decision-making processes.

The review also identifies the strategic pivot towards nuclear energy as a critical component of
Poland's efforts to diversify its energy mix and meet EU climate goals. Despite the significant
hurdles, including high upfront costs and public opposition, advancements in nuclear technology,
such as Small Modular Reactors, offer promising solutions. The integration of nuclear power with
renewable energy sources is seen as a viable path towards achieving a stable, low-carbon energy
future for Poland. This comprehensive analysis provides a solid foundation for understanding the
multifaceted impacts of nuclear energy on Poland's energy security, environmental sustainability,

and economic resilience.
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3. METHODS

3.1 RESEARCH DESIGN

The research uses a qualitative interpretivist approach to understand the complex social, political,
economic, and ecological factors influencing Poland's decision to adopt nuclear power. This
approach examines meanings, perceptions, social constructions, and energy policy choices. The
acoption of nuclear energy is impacted by different stakeholders, policy narratives, and
institutional contexts (Do$ et al., 2023). Interviews were conducted with Polish professionals to
gather insights on nuclear energy implementation issues. These findings help analyze the
sociopolitical factors influencing policy and public opinion. These are all well aligning with the
interpretivist paradigm that emphasizes societal and individual interpretations of energy policy

(Tobor-Osadnik et al., 2023).

Energy policies are shaped by sociocultural factors rather than being purely technological. They
are influenced by politics, history, and society. This research employs interpretivist analysis to
examine the symbols and rhetoric surrounding Polish nuclear energy. This approach reveals the
intentions of officials and the sociopolitical factors affecting policy decisions. A review of Poland's
energy strategy until 2040, known as EPP2040, is integral to this method. This involves analyzing
public pronouncements, legislative texts, and policy documents (Proskurina et al., 2023). The
analysis determines the policy's objectives, implementation methods, and alignment with national

and international goals.
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The effectiveness, consistency, and practicality of current policies are assessed to promote nuclear
power as a safe and environmentally friendly alternative to fossil fuels. The energy policy analysis
examines both the intended and unintended social, economic, and environmental impacts
(Sliwinska et al. 2022). The study identifies gaps, contradictions, and bottlenecks in the

development of Polish nuclear power plants by reviewing key standards.

3.2 INTERVIEWS

The interview method was employed to gather qualitative data, capturing in-depth insights and
personal perspectives on Poland's nuclear energy transition. A semi-structured interview guide
was developed, covering topics such as energy policy, nuclear energy adoption, environmental
concerns, and socio-economic impacts. Interviews were conducted through Zoom each lasting
approximately 30 to 40 minutes. Participants were informed about the study's purpose, assured of
confidentiality, and provided consent for recording. All interviews were audio-recorded,
transcribed verbatim, and cross-checked for accuracy before analysis. The transcripts were
imported into qualitative data analysis software for systematic coding. An initial set of codes was
developed based on the interview guide, with additional codes emerging during the iterative review
of the transcripts. The coded data were grouped into themes representing key topics and patterns
in the participants' responses. Thematic analysis was used to interpret the data, identifying common
themes and divergent viewpoints, aiming to uncover the underlying motivations, values, and
decision-making processes influencing Poland's nuclear energy policies. Triangulation was
employed to enhance the validity and reliability of the findings by cross-referencing interview data
with information from document analysis and participant observation. Ethical considerations

included obtaining informed consent, ensuring confidentiality, and secure data storage. This
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interview method provided rich qualitative insights into the complex factors influencing Poland's
nuclear energy transition, contributing significantly to understanding the social, political, and

economic dimensions of energy policy in Poland.

3.3 SECONDARY RESEARCH

Polish energy policy, particularly regarding nuclear power and energy transition projects, is
analyzed using secondary data sources and data analysis methods. Secondary sources provide a
comprehensive assessment of Poland's energy policy, including its historical context, international
obligations, and parallels with other energy transitions. These sources include journal articles,
policy papers, reports from national and international organizations, trade journals, energy and
environmental research websites, and other credible sources. Peer-reviewed scholarly papers
explore the social, economic, technical, and environmental impacts of nuclear energy. Policies
from government ministries, regulatory bodies, and international organizations play a crucial role

in shaping energy policy and strategy.

Assessing Poland's energy transition and carbon reduction commitments involves examining them
against the Paris Agreement, EU directives, and the Energy Policy until 2040 (Swora 2023).
Reports from organizations like the International Energy Agency (IEA), European Commission,
World Bank, and national energy bodies analyze trends in the energy industry and provide policy
recommendations. Empirical data, case studies, and comparative evaluations of energy policies in
different countries help readers understand the best practices and challenges associated with

transitioning to alternative energy sources.
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For research purposes, secondary data analysis involves combining data, identifying patterns, and
drawing conclusions using both quantitative and qualitative methodologies. The study identifies
patterns, debates, and information gaps in the field to generate research questions and hypotheses.
It also highlights emerging trends through a thorough review of the literature. Content analysis is
used to interpret policy documents, reports, and academic studies, aiding in understanding and

advancing Poland's energy policy and strategic objectives (Krawczynska et al. 2024).

The method begins with a detailed literature review, comparing policy goals, technologies, and
socioeconomic impacts. Content analysis categorizes text to identify patterns and compare
perspectives, enhancing the development of Poland's energy policy. This approach contrasts
Poland's energy policy with those of other nations facing similar energy transition challenges and
opportunities. Case studies and international benchmarks are used to evaluate policies,
technological choices, regulatory frameworks, and socio-economic outcomes in diverse contexts
(Drozdz et al. 2021). A detailed analysis of multiple approaches helps Poland understand the

implications of nuclear energy and make informed energy policy decisions.

3.4 DATA ANALYSIS TECHNIQUES
This thesis examines Polish energy policy, with a particular focus on nuclear power and energy
transition. The data analysis methods employed include qualitative theme analysis and policy

analysis frameworks.

3.41 QUALITATIVE THEME ANALYSIS
Thematic analysis is a reliable method for identifying, analyzing, and interpreting themes within

qualitative data. This technique allows researchers to uncover underlying meanings and patterns

28



CEU eTD Collection

within Poland's comprehensive energy policy. The initial step in qualitative analysis involves
mastering various methodologies, such as open-ended surveys, focus groups, and interviews. This
process includes multiple reviews of transcripts to thoroughly understand the content.

First, the data is systematically coded by selecting and categorizing relevant segments. These codes
help assess the viability of nuclear energy, the efficacy of policies, stakeholder views, and
socioeconomic impacts. By grouping codes based on similarities and connections, researchers can
identify themes (Ciotek, Maciej et al. 2022). These themes reveal trends and provide insights that
inform Poland's energy strategy. The study continuously reviews and refines these themes to
maintain coherence and relevance. Understanding the linkages between themes and subthemes is

crucial for comprehending Polish energy policy.

3.4.2 POLICY ANALYSIS

Policy analysis is used to examine Poland's nuclear energy and energy transition policies,
regulations, and strategies. This comprehensive approach combines qualitative and quantitative
data to evaluate the effectiveness of policies, highlight their advantages and disadvantages, and
suggest practical and successful policy adjustments. Policy analysis must consider the
environmental, social, and political factors influencing energy policymaking (Wisniewska et al.,
2021). It is essential to account for internal factors, international obligations (such as the Paris

Agreement), and historical events in Poland's energy strategy.

Explaining Poland's energy policy to reduce carbon emissions, improve energy security, and
deploy renewable energy is crucial. Evaluating Poland's Energy Policy until 2040 helps understand

policymakers' objectives and strategies (Plich et al. 2020). Polish energy strategies should be
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assessed concerning their available resources. Legislation, financial incentives, technical
assistance, and public-private partnerships can support nuclear energy and energy transition goals.
Understanding the roles, concerns, and impacts of stakeholders is vital when developing and
implementing energy policy. Stakeholders may include government bodies, private organizations,
educational institutions, energy companies, environmental groups, and local communities (Zoll
2022). Analyzing stakeholder dynamics can provide insights into policy endorsement,

cooperation, and implementation challenges.

Impact studies on socioeconomic conditions, environmental sustainability, and energy security are
necessary to evaluate energy policy. These assessments measure policy implementation progress
and goal achievement. The study offers evidence-based energy policy recommendations to
enhance Poland's efficiency, consistency, and sustainability. Policy, regulatory, investment, and
capacity-building measures can promote nuclear power and facilitate the energy transition.
Systematic policy analysis supports informed decision-making, improves policy effectiveness, and
enhances the understanding of Polish and international energy policy trends. Ethical considerations
in data analysis ensure honesty, transparency, and stakeholder involvement throughout the policy

analysis process (Zak-Skwierczynska 2022).
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4. RESULTS

The study's primary findings on energy policy and nuclear energy in Poland are summarized
below, providing a foundation for the discussion on energy transition and policy linkage. The
research highlights Poland's ongoing energy transformation and the key challenges faced within
the sector. Historically, Poland's energy mix has heavily relied on coal and other fossil fuels.
However, the transition to greener electricity sources remains challenging (Mysak et al. 2024).
The study further reveals the complexities of balancing environmental protection, economic
profitability, and energy security.

The discussion section analyzes these findings, exploring their significance and implications from
various perspectives. It starts with a detailed examination of how Poland's energy infrastructure
and regulatory frameworks have influenced energy transition efforts. The Polish energy strategy
for 20202040 (EPP2040) emerges as a pivotal policy shaping the current energy transition
landscape (Wyrwa et al. 2022). The analysis compares Poland's energy transformation against
international commitments like the Paris Agreement and the European Green Deal, as well as
regional and global developments. This comparative approach aims to evaluate the alignment of
Poland's energy policies with sustainability objectives and identify potential areas for
improvement.

Additionally, the study focuses on the role of nuclear power in enhancing energy security, reducing
carbon emissions, and its economic impact within Poland's energy mix. It critically assesses the
benefits and drawbacks of incorporating nuclear energy. The thesis concludes with policy and
strategic recommendations derived from the comprehensive investigation, aiming to support

Poland's sustainable energy transition..
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4.1 HISTORICAL INFLUENCES ON NUCLEAR ENERGY ADOPTION

Poland's nuclear energy views are complicated, as the interview results show. According to
interviews with the experts, the Polish government's nuclear power policy is impacted by several
energy industry factors. Interviews indicate that Poland's energy infrastructure and legislation are
rooted in coal and other fossil fuels. For decades, coal has been the country's main energy source
due to its huge coal deposits and long-standing economic benefits of mining and electricity
generation (Kamyk et al. 2021). Given all these constraints, nuclear power and other alternative
energy sources have made little progress despite environmental concerns and global energy
consumption trends. The interviewees also noted geopolitical issues, such as energy security
concerns due to the rising use of imported fossil fuels. The justification for coal usage were “low
cost, high security and social support” (LaBelle 2020, 92). These were all questioned after the
Russia used energy as a weapon. After recent geopolitical events disrupted energy supply
networks, it is advised to be cautious when contemplating nuclear power to diversify the energy

mix, improve energy security, and minimize imports (Kowalska et al. 2022).

Recent studies of Poland's energy infrastructure demonstrate that the government has long
financed coal-fired power units and connected firms. Energy and economic resilience policy and
public perception have been affected by this infrastructure. Even though nuclear power may cut
carbon emissions and supply base-load electricity, coal's continued usage in energy production has
hampered the shift. Kicinski and Patryk (2021) also highlight the importance of economic

concerns, public opposition, and regulatory issues in past nuclear energy projects’ triumphs and

32



failures. Due to historical disputes, politicians must balance economic growth, environmental

protection, and energy self-sufficiency.

4.2 CURRENT POLICY PRIORITIES FOR NUCLEAR ENERGY

After reviewing Poland's nuclear energy policy goals, several interesting results emerged. The
findings explain EPP2040's long-term goals and how they connect with the nation's nuclear energy
strategy. Energy policy Plan 2040 (EPP2040) is crucial to Poland's nuclear power use (Janaszek
et al. 2023). Diversifying the energy mix, reducing greenhouse gas emissions, and improving
energy security are the main goals of the strategy. These findings suggest that nuclear power is
essential for phasing out coal whilst providing a stable and sustainable energy supply.
Additionally, the policy analysis emphasizes the government's commitment to nuclear power as a
reliable base-load electricity source. Energy security concerns due to Poland's previous coal use
and the need to reach EU energy transition targets drove this plan (Langerak 2023). However, the
interviews show that there is concern regarding how how ambitious the strategy questioning
whether it will be able to operate as per the said deadline, not putting into question whether this is

the right move or not.

The complete EPP2040 framework facilitates nuclear energy deployment. It includes legislative
reforms, infrastructure construction, and financial incentives. To increase grid stability and meet
rising energy demand, Poland must invest heavily in nuclear generating stations to reach carbon
neutrality by 2050 (Bednarczyk et al. 2022). The policy framework incorporates public support,

environmental concerns, and technical readiness whilst developing nuclear power stations.
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4.3 INTERNATIONAL PRESSURES AND GLOBAL TRENDS

Understanding how international agreements and global trends have affected Poland's energy
policy is essential to understanding its energy transition plans and nuclear power strategy.
International agreements like the Paris Agreement and the European Green Deal affect Poland's
energy strategy. These treaties required Poland to switch from coal to cleaner electricity. These
accords have lofty greenhouse gas emission and renewable energy objectives. The accords aimed
to reduce atmospheric hydrogen and carbon dioxide. Poland must adapt its energy strategy to
comply with these agreements, which mandate rigorous climate change mitigation (Hafner et al.
2020). To meet global expectations and obligations, this will be done. The energy shift worldwide

favors nuclear power due to its dependability and minimal carbon emissions.

Countries like China, Finland, and France have successfully integrated nuclear power. These
countries demonstrate that nuclear power may support energy security and climate development.
Polish energy planners should note these achievements as they suggest nuclear power is a viable
and beneficial choice. Reason: worldwide transition towards sustainable energy systems.
Comparing energy transitions in various countries helps us understand nuclear power's merits and
downsides. Various EU states have used various tactics regarding their national energy transitions
(Ciotek, Maciej et al. 2022). Germany and Sweden are switching from nuclear to renewable
energy. However, Russia and the US continue to expand their nuclear capabilities, highlighting
the relevance of nuclear power in carbon mitigation and energy security. Poland is adopting foreign

methods to handle nuclear power's social, scientific, and regulatory issues (Plich et al. 2020). To
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completely understand nuclear power's pros and downsides in Poland's energy transition, one must

understand its regulatory frameworks, public views, and economic effects.

4.4 ALIGNMENT WITH CARBON REDUCTION TARGETS

It is important to consider nuclear energy's environmental effect, conflicts, and synergies whilst
assessing its position in Poland's energy strategy. Poland must move away from coal usage to cut
carbon emissions. Poland produces most of its energy from coal. Although nuclear power may be
more environmentally friendly. Nuclear power may reduce Poland's emissions and carbon impact
(Zak-Skwierczynska 2022). The Paris Agreement and European Green Deal set global climate
targets. Nuclear power also provides reliable nighttime energy, which helps compensate for wind
and solar's less predictable output. Poland can speed up its decarbonization by using this synergy.
Poland can increase sustainable energy production and power infrastructure stability with this
partnership (Konopelko et al. 2023). Nuclear power stations' electricity producing capabilities help

Poland combat climate change and increase energy security.

The interviews show that for Poland the main driving factors for change are the energy security
and the air pollution caused because of coal burning. However, of course nuclear energy has its
environmental advantages compared to fossil fuel sources. The interviews also make it clear that
public perception regarding nuclear safety has changed during the recent years. The economic
viability of nuclear power facilities must be carefully considered together with their construction
and legal compliance costs (Zoll 2022). To optimize Poland's energy transition, nuclear and

renewable energy technologies may be integrated. Mixing nuclear and renewable energy may
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make hybrid power systems more resilient to energy price swings and supply outages. Energy
efficiency, sustainability, and environmental effect may be enhanced by legislative frameworks

and strategic planning that support nuclear-renewable energy collaboration (Malec 2022).

4.5 ENERGY SECURITY AND NUCLEAR POWER

Polish energy security is a major issue as it weighs nuclear and renewable energy options. Nuclear
power must be strategically used to improve energy security, diversify Poland's energy mix, and
reduce its dependency on imported fossil fuels (Pluta et al. 2023). Nuclear power provides reliable
energy, unlike wind and solar, which are weather-dependent (Pluta et al. 2023). Nuclear power
offers continuous electricity generation during peak hours or when weather circumstances prevent
renewable energy supply. Customer and business satisfaction depend on it. Improved energy
security in Poland creates a more stable and robust system that can endure power outages.
Chernobyl and Fukushima have raised concerns about nuclear power's safety (Gierszewski et al.,
2021). Although the nuclear industry has established tight safety regulations and technical
improvements, nuclear power's potential risks need strict safety measures, extensive emergency

preparation, and efficient public-private collaborations to reduce them.

The interviews assessing the move of introducing nuclear as a means of energy security do not
show a concern of the fact that Poland will still rely on imports for its nuclear fuel. This is a crucial
point since Poland must examine its nuclear fuel imports. This emphasizes the significance of
stable supply networks and worldwide links for contemporary energy independence and security.
Poland can meet its energy demands and reduce its dependence on fossil resources by importing

nuclear fuel, despite its aspirations to increase nuclear power generation. Wind and solar energy
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are abundant and environmentally friendly, but weather may impact their predictability. This
creates challenges in maintaining system stability and meeting energy needs (Krawczynska et al.

2024).

Installing backup power sources or energy storage technology to reduce fluctuations makes
renewable energy integration harder and more expensive. Nuclear power plants may be extended
to satisfy a major portion of Poland's energy demands since they typically generate enormous
amounts of electricity. This capability strengthens Poland's energy security by diversifying and
strengthening its energy portfolio. Nuclear power may be integrated with renewable energy
sources via smart grids or hybrid energy systems to improve energy management and resilience to
external interruptions (Swora 2023). Poland's energy security strategy may improve reliability by

integrating nuclear and renewable energy.

4.6 ECONOMIC AND STRATEGIC IMPLICATIONS

Many essential factors must be considered when considering the geopolitical and economic effects
of Polish nuclear power ambitions. Significant initial investment is necessary. Building nuclear
power plants is expensive. Prerequisites include infrastructure development, licence acquisition,
and strict safety requirements (Kicinski and Patryk, 2021). Nuclear generating plants must pay
these costs for safety and reliability. Despite greater beginning costs, nuclear power plants offer
lower running costs than fossil fuel plants. Because nuclear power plants are more efficient than

fossil fuel ones. Because nuclear fuel is more cost-effective than fossil fuels, long-term electricity

37



CEU eTD Collection

prices remain steady. For energy-intensive companies, energy cost certainty helps them reduce

operational costs and boost economic competitiveness.

However, numerous factors affect Polish nuclear power facilities' financial sustainability. Skilled
workers and engineers throughout construction and operation, enough money, and government
support and incentives to enable project execution are important (Janaszek et al. 2023). Interviews
brought to light the discussion of how strategically this is not just about investing and incorporating
a cleaner technology, it is also about the process of shutting down this long-lived coal industry and
infrastructure that exists in the bones of the Polish community and economy. Interviews also
indicate that Polish nuclear energy projects' futures are questionable. Due to financial risks and

regulatory issues, stakeholders doubt these projects will proceed.

Nuclear power is included in Poland's Energy Policy until 2040 (EPP2040) to increase energy
independence and reduce fossil fuel imports. According to Ciotek et al. (2022), nuclear power
offers reliable electricity, unlike wind and solar. For Poland's energy security, the energy system
must be reliable to maintain stability and resilience in the event of resource supply disruptions.
Poland's long-term environmental goals and global greenhouse gas reduction goals support nuclear
power. According to Hafner et al. (2020), effective communication, strict safety protocols, and
stakeholder engagement throughout the project's lifespan are essential to building public trust and

addressing scientific concerns about nuclear energy.
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4.7 POLICY RECOMMENDATIONS

The extensive project study provided several important policy suggestions. These suggestions aid
Polish stakeholders and policymakers in nuclear resource deployment. The study found that
nuclear power plants struggle with complex and unexpected regulations. Politicians must simplify
regulations to reassure developers and investors. Safety, environmental impact evaluations, and
nuclear energy project licencing regulations are developed throughout this phase. Polish nuclear
infrastructure development rules must be transparent and streamlined to speed up and attract
investment. Policymakers should research and subsidise nuclear energy projects to mitigate
hazards and increase practicality due to their large upfront costs. Tax breaks, loans, and
reimbursements may be provided for early capital investments (Bednarczyk et al., 2022). By
investigating novel finance models like PPPs, public and private sectors may better match financial
incentives and share risks. Research and development must be sponsored to improve nuclear safety

and efficiency.

Universities, companies, and NGOs should receive government funding for joint R&D. Promote
innovative waste management, nuclear fuel cycle management, and reactor development. Poland
may pioneer safe, sustainable nuclear energy by fostering research and development (Konopelko
et al. 2023). Concerns regarding radioactive waste management and public safety may prevent
nuclear power adoption. We must communicate properly and include the public to build trust and
dispel myths. Nuclear energy safety, environmental advantages, and energy security should be
government education priorities. Local communities and stakeholders must be informed and

included during projects. This enables open contact and addresses their issues. For energy
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sustainability and security, nuclear energy growth must complement Poland's energy policy

objectives.

The Polish Energy Policy until 2040 (EPP2040) requires updating for nuclear energy issues. This
involves setting nuclear energy capacity goals, integrating renewable energy into the power grid,
and promoting low-carbon technology collaboration. Given the worldwide scope of nuclear energy
policy and technology, governments must prioritize cross-border collaboration. Sharing technical
knowledge, regulatory experiences, and best practices with nuclear suppliers, international bodies,
and neighboring governments is essential (Wisniewska and J. 2021). Poland can strengthen nuclear
energy project execution, safety, and non-proliferation compliance by joining international
forums. A credible monitoring and assessment approach is required to evaluate nuclear energy
plans and programs throughout time. Policymakers should track financial, energy, and
environmental objectives via KPIs. To fit nuclear energy projects to public preferences, market
circumstances, and technical improvements, adaptive policymaking requires frequent reviews and

assessments.

4.8 SUMMARY OF KEY FINDINGS

Nuclear energy deployment in Poland was extensively studied. Here's a brief overview of the
biggest findings and their implications. Nuclear power reduces Poland's dependence on coal and
boosts energy self-sufficiency, according to the findings. Nuclear power is reliable and consistent,
reducing use of foreign energy and supply chain hazards. This kind ensures a consistent and
uniform energy supply, particularly during peak demand or resource delivery outages. Nuclear

power's potential to help Poland's environmental sustainability goals is notable. Nuclear power
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generation's minimal greenhouse gas emissions may help meet global carbon reduction targets like
the Paris Agreement. This study shows that Poland can meet its energy goals using nuclear power,
a low-carbon alternative that can complement intermittent renewable sources and contribute to a
cleaner, more sustainable energy future. These findings illuminate Poland's nuclear power
transition's pros and cons. Nuclear generating plants need large upfront investments. However,
they also provide long-term economic benefits including stable energy prices and specialized

industry employment.

Nuclear power also boosts Poland's strategic autonomy by minimizing its need on foreign energy
sources and guaranteeing a steady, cost-effective energy supply throughout the mission. The
findings suggest that a legislative framework and reduced regulatory structure are necessary for a
Polish nuclear energy adoption strategy to succeed. Polish nuclear energy development is guided
by EPP2040, the energy policy until 2040. It specifies capacity-building objectives. Streamlining
regulatory obligations, gaining public support, and integrating nuclear energy into energy policy
objectives are ongoing challenges. Studies have demonstrated that public opinion and stakeholder
participation considerably affect nuclear energy acceptability. To address safety risks, resolve
misconceptions, and build confidence amongst local communities and stakeholders, the report

recommends clear communication, education, and involvement.

Communication with stakeholders and participatory decision-making are needed to get public
acceptance and agreement on nuclear energy projects. International collaboration and scientific
advances are crucial to Polish nuclear energy usage, according to the research. Knowledge transfer,

safety improvements, and nuclear energy best practices may be achieved by working with
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regulatory organizations, foreign partners, and nuclear suppliers. Research and development also
advance technological improvements, improves reactor performance, and resolves nuclear waste
and decommissioning issues. This study then advises Polish lawmakers and other stakeholders on
several important issues. A few ways to address the issue are simplifying regulations, funding
relevant causes, engaging the public, integrating nuclear power into comprehensive energy
policies, promoting international collaboration, and implementing rigorous assessment systems to
track progress. These guidelines must be followed to maximize nuclear power's benefits and

minimize its hazards.
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5. DISCUSSION

The discussion section of this thesis explores the multifaceted dynamics of Poland's energy

transition, focusing on the significant role of nuclear energy in this process.

5.1 HISTORICAL RELIENCE ON COAL

Poland's historical reliance on coal and other fossil fuels has been a defining characteristic of its
energy sector. This dependence has not only fueled industrial growth but also contributed
significantly to environmental and energy security challenges. The transition to greener electricity
sources remains a complex endeavor, fraught with economic, environmental, and geopolitical

hurdles (Mysak et al. 2024).

5.2 ENERGY POLICY UNTIL 2040 (EPP2040)

The Energy Policy of Poland until 2040 (EPP2040) is pivotal in shaping the country's future energy
landscape. This policy aims to drastically reduce coal consumption, increase renewable energy
use, and integrate nuclear power to ensure a stable and sustainable energy supply (Wyrwa et al.,
2022). The policy outlines ambitious targets, such as reducing coal's share in the energy mix to
11% by 2040 and enhancing the capacities of solar and wind power. Nuclear energy is projected
to play a crucial role, providing a reliable base-load power source that complements intermittent

renewables.
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5.3 ECONOMIC AND GEOPOLITICAL INFLUENCES

From a historical perspective, Poland's energy infrastructure and regulatory frameworks have been
heavily influenced by its coal-dominated past. The interviews conducted during this research
reveal that economic benefits, geopolitical considerations, and social factors have all contributed
to the sustained reliance on coal. However, recent geopolitical events, such as the Russia-Ukraine
conflict, have underscored the vulnerabilities of relying on imported fossil fuels, prompting a

reconsideration of energy strategies (Kowalska et al. 2022).

5.4 NUCLEAR POWER AS A KEY SOLUTION

Nuclear power emerges as a key solution in this context, offering a means to enhance energy
security, reduce carbon emissions, and support economic growth. The adoption of nuclear energy
is not without challenges, including high upfront costs, regulatory complexities, and public
perception issues. Nevertheless, advancements in nuclear technology, particularly the
development of Small Modular Reactors (SMRs), have made nuclear energy more accessible and

safer (Direkli et al. 2023).

5.5 INTERNATIONAL COMMITMENTS AND COMPARISONS

International agreements and global trends also exert significant pressure on Poland's energy
policies. Commitments to the Paris Agreement and the European Green Deal necessitate a rapid
transition from coal to cleaner energy sources. The study compares Poland's energy transition
efforts with those of other countries, highlighting successful nuclear integration cases like China,
Finland, and France. These comparisons provide valuable insights into best practices and potential

pitfalls (Hafner et al. 2020).
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5.6 BACK TO THE RESEARCH QUESTION

The primary research question—how the desired speed of energy transition in Poland influences
the decision to incorporate nuclear energy—is answered by the findings. The urgency of reducing
carbon emissions and enhancing energy security has driven Poland to adopt nuclear power as a
crucial component of its energy strategy. Technological advancements and international
commitments have further accelerated this transition, demonstrating that a rapid and balanced
approach to integrating nuclear energy with renewables is necessary for achieving Poland's energy

and environmental goals.

The discussion highlights the complex interplay of historical, economic, environmental, and
geopolitical factors in Poland's energy transition. The findings suggest that nuclear power can
significantly reduce Poland's dependence on coal, enhance energy security, and contribute to
environmental sustainability. However, successful implementation requires a supportive

legislative framework, public acceptance, and international cooperation.
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6. CONCLUSION

6.1 SUMMARY OF RESEARCH

This study assessed nuclear power's merits, cons, and options in light of Poland's changing energy
situation. The research investigated Poland's energy strategy to see whether nuclear power can
increase energy security, environmental protection, and economic development. Poland’s energy
policy sought global influences. Polish Energy Policy till 2040 was another target to evaluate. The
inquiry exposed Poland's intricate nuclear energy use. Understanding how nuclear power helped
Poland switch from coal and other fossil fuels to a more diverse energy mix was the first step to
energy security. This understanding precedes Poland's energy security boost. Poland needs nuclear
electricity for environmental sustainability. Low-carbon nuclear power helps Poland satisfy
international climate agreements including the Paris Agreement's carbon reduction commitments.
Polish nuclear power facilities have good and negative economic consequences, study revealed.
The ability to choose energy buying methods, steady power cost, and specialization are further

advantages.

Despite hefty startup costs, long-term benefits exist. The report advocated a supportive legislative
framework, a favorable regulatory environment, and stakeholder-involved methods to launch
nuclear energy projects. Public opinion and stakeholder participation impact nuclear power
integration speed, study shows. To solve safety issues and gain societal acceptability, honest
communication, education, and collaborative decision-making were recommended. This was the

only method to fulfil these aims. International cooperation and nuclear energy technology have

46



CEU eTD Collection

improved decommissioning, waste management, and safety. The social, policy, and strategic
impacts of nuclear energy in Poland are examined in this study. Goals, obstacles, and conclusions
of the research are listed below. Nuclear energy's diversified role in Poland's energy transition is
addressed here. To maximize nuclear energy's advantages and mitigate its drawbacks, well-

rounded policy efforts, strong regulatory institutions, and stakeholder participation are needed.

6.2 CONTRIBUTIONS TO KNOWLEDGE

To comprehend nuclear power in Poland, this study investigates its intricacies and implications.
Empirical data and theoretical frameworks illustrate energy transition challenges in a coal-
dependent economy, increasing our understanding. This improves energy policy and change
theory. The article shows how politics, economics, technology, and history impact nuclear energy
policy. The study addresses gaps in our understanding of nuclear power's capabilities to promote
sustainable development in Central Europe, reduce greenhouse gas emissions, and boost energy
security. This research examines nuclear power's social acceptability, environmental implications,
and economic feasibility using primary and secondary sources. Poland's energy policy includes
these viewpoints. By studying complicated energy policy challenges utilizing policy analysis

frameworks and qualitative-interpretivist approaches, the research advances methodology.

This rigorous method may enhance academic debate of empirical energy policy, environmental
governance, and sustainable development research. Polish policymakers, industry stakeholders,
and strategic planners may alter the energy sector using the study's practical results. Nuclear
power's vital position in Poland's energy mix as a dependable, low-carbon alternative to coal and

other fossil fuels is highlighted here. Results show nuclear power can help sustainable
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development. They advocate for integrated energy solutions that balance economic,
environmental, and national security. The report suggests nuclear energy-friendly measures.
Openness and honesty are necessary for popular support. Investment in advanced nuclear
technology, security regulatory frameworks, and international cooperation to use discoveries and
best practices are also crucial. Successful nuclear energy facilities need extensive long-term
planning and infrastructure investment. Economic development, skilled employment, and energy
resilience may result from these initiatives. Poland can improve its image and satisfy energy

demands responsibly by adopting the Paris Agreement.

6.3 LIMITATIONS OF THE STUDY

The study's heavy use of qualitative-interpretivist policy analysis frameworks is problematic. They
provide valuable insights into stakeholder viewpoints and policy processes, but they may not be
able to quantify quantitative indicators or attain statistical generalizability. But approaches are
subjective. This limits the study's conclusions to its geographic or geopolitical context. This might
happen without validation or comparisons. Secondary data sources like scholarly publications and
policy papers are abundant and may be biased. Even with triangulated data from several sources,
flaws or quality issues may compromise analysis and findings. Further difficulties include results
generalizability and sample selection. This research polled Polish energy authorities and nuclear
energy stakeholders using purposive sampling. This technique permitted thorough investigation
into certain public opinion and personal experiences. However, public opinion on nuclear energy

and research results' importance to all stakeholders must be addressed.
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The research only investigated Poland's energy environment and policy framework; therefore, its
conclusions may not apply to other nations or regions going through comparable energy
transitions. This research may not apply to other countries owing to political, economic, and
sociological considerations affecting nuclear energy viability and acceptance Issues with data
dependability and availability hinder studies. We endeavored to acquire reliable and up-to-date
information from reputable sources, but data accessibility or reporting limitations may have caused
research errors. This restriction may leave policy and strategic notions incomplete. Time and scope
constraints may have impeded a complete assessment of Poland's nuclear energy deployment.
Energy policy and nuclear technologies need ongoing study and supervision. Time-sensitive

studies may not precisely anticipate Poland's energy transition trajectory.

6.4 RECOMMENDATIONS FOR FUTURE RESEARCH

Research should compare energy transitions amongst nations, especially those with different
nuclear power use. Legal frameworks, public opinion, scientific breakthroughs, and economic
considerations determine nuclear energy acceptability. Various social and political case studies
may assist scholars comprehend these concerns. Comparative studies would improve worldwide
nuclear energy policy. Longitudinal studies are needed to assess energy policies like Poland's
Energy Policy until 2040 (EPP2040). Over time, these studies would evaluate policy
implementation, effects, and sustainability and energy security objectives. Longitudinal
assessments may aid sustainable energy transitions via policy reforms. These assessments
highlight how government policy, technology, and socioeconomics interact. Researchers should

examine nuclear power's merits and downsides from public, company, and government
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viewpoints. Understanding the causes of nuclear energy adoption may aid targeted

communication, policy outreach, and public engagement.

Participatory decision-making research and stakeholder engagement may make energy policy
more transparent and inclusive. Future nuclear development should stress speed and safety.
Investigate new nuclear reactor designs, safety standards, and regulations. Safety and feasibility
study is needed to understand how advanced nuclear technologies like SMRs and generation 1V
reactors may diversify energy sources, decrease carbon emissions, and increase energy security.
Research on nuclear waste management technology and environmental impact assessments must
be done concurrently to meet nuclear energy growth sustainability challenges. Nuclear energy
projects must undertake financial risk and cost-benefit evaluations regardless of legal or economic

conditions.

Analysing long-term expenditures, renewable energy competitiveness, and government subsidies
and incentives may enhance energy industry investment and resource allocation. Public-private
partnerships and international cooperation may reduce the financial risks of large-scale nuclear
energy infrastructure projects. Future research should provide new institutional structures and
policy reforms to encourage nuclear energy for sustainable development. Studying regulatory
frameworks, policy tools, and governance structures that allow integrated energy planning, grid
modernization, and resilience-building may help construct a low-carbon, resilient energy system.
Studying regional, national, and global policy coordination strategies may unite sectors and ensure
policy consistency. This stage produces energy independence, environmental preservation, and

economic prosperity.

50



CEU eTD Collection

BIBLIOGRAPHY

Aruga, Kentaka, Timothy Bolt, and Przemystaw Pest. “Energy Policy Trade-offs in Poland: A
Best-worst Scaling Discrete Choice Experiment.” Energy Policy 156 (September 1,
2021): 112465. https://doi.org/10.1016/j.enpol.2021.112465.

Bednarczyk, Jan L., Katarzyna Brzozowska-Rup, and Stawomir Luscinski. "Opportunities and
limitations of hydrogen energy in Poland against the background of the European Union
energy policy." Energies 15, no. 15 (2022): 5503.

Berling, Trine Villumsen, and Izabela Surwillo. “Technification and Securitisation: The
Mechanism of ‘Rendering Technical’ in Polish Nuclear Energy Politics.” Millennium 51,
no. 3 (July 1, 2023): 711-38. https://doi.org/10.1177/03058298231175522.

Berling, Trine Villumsen, [zabela Surwillo, and Veronika Slakaityte. 2022. “Energy Security
Innovation in the Baltic Sea Region: Competing Visions of Technopolitical Orders.”
Geopolitics 29 (3): 765-95. doi:10.1080/14650045.2022.2131546.

Brodny, Jarostaw, and Magdalena Tutak. “Assessing the Energy Security of European Union
Countries From Two Perspectives — a New Integrated Approach Based on MCDM
Methods.” Applied Energy 347 (October 1, 2023): 121443.
https://doi.org/10.1016/j.apenergy.2023.121443.

Cherp, Aleh, and Jessica Jewell. 2011. ‘The Three Perspectives on Energy Security: Intellectual
History, Disciplinary Roots and the Potential for Integration'. Current Opinion in
Environmental Sustainability 3 (4): 202-12. https://doi.org/10.1016/j.cosust.2011.07.001

Cherp, Aleh, Vadim Vinichenko, Jessica Jewell, Elina Brutschin, and Benjamin Sovacool.
“Integrating Techno-economic, Socio-technical and Political Perspectives on National
Energy Transitions: A Meta-theoretical Framework.” Energy Research & Social Science
37 (March 1, 2018): 175-90. https://doi.org/10.1016/j.erss.2017.09.015

Ciotek, Maciej, [zabela Emerling, Katarzyna Olejko, Beata Sadowska, and Magdalena Wojcik-
Jurkiewicz. “Assumptions of the Energy Policy of the Country Versus Investment
Outlays Related to the Purchase of Alternative Fuels: Poland as a Case Study.” Energies
15, no. 5 (March 7, 2022): 1945. https://doi.org/10.3390/en15051945.

Davidson, A. J. The role of nuclear energy in the global energy transition. Oxford Institute for
Energy Studies, 2022.

Direkli, Mehmet, and Glory Chiyoru Dike. “The Environmental Sustainability of the European
Union Countries: Collective Identity as a Stratum for Decarbonization.” European
Review 31, no. 6 (July 11, 2023): 662-90. https://doi.org/10.1017/s1062798723000133.

Dos$, Anna, Joanna Blach, Matgorzata Lipowicz, Francesco Pattarin, and Elisa Flori.
“Institutional Drivers of Voluntary Carbon Reduction Target Setting—Evidence From
Poland and Hungary.” Sustainability 15, no. 14 (July 17, 2023): 11155.
https://doi.org/10.3390/su151411155

51


https://doi.org/10.1016/j.enpol.2021.112465
https://doi.org/10.1177/03058298231175522
https://doi.org/10.1016/j.apenergy.2023.121443
https://doi.org/10.1016/j.cosust.2011.07.001
https://doi.org/10.3390/en15051945
https://doi.org/10.1017/s1062798723000133
https://doi.org/10.3390/su151411155

Drozdz, Wojciech, Oliwia Mroz-Malik, and Marcin Kopiczko. “The Future of the Polish Energy
Mix in the Context of Social Expectations.” Energies 14, no. 17 (August 27, 2021): 5341.
https://doi.org/10.3390/en14175341.

Geels, Frank W. “The Multi-level Perspective on Sustainability Transitions: Responses to Seven

Criticisms.” Environmental Innovation and Societal Transitions 1, no. 1 (June 1, 2011): 24-40.

https://doi.org/10.1016/j.eist.2011.02.002.

Gierszewski, Janusz, Lukasz Mtynarkiewicz, Tomasz R. Nowacki, and Jacek Dworzecki.
“Nuclear Power in Poland’s Energy Transition.” Energies 14, no. 12 (June 18, 2021):
3626. https://doi.org/10.3390/en14123626.

Hafner, Manfred, and Pier Paolo Raimondi. “Priorities and Challenges of the EU Energy
Transition: From the European Green Package to the New Green Deal.” Russian Journal
of Economics 6, no. 4 (December 14, 2020): 374-89.
https://doi.org/10.32609/j.ruje.6.55375.

Hoysniemi, Sakari. "Energy futures reimagined: the global energy transition and dependence on
Russian energy as issues in the sociotechnical imaginaries of energy security in
Finland." Energy Research & Social Science 93 (2022): 102840.

IEA. “Energy Statistics Data Browser — Data Tools - IEA,” n.d. https://www.iea.org/data-and-
statistics/data-tools/energy-statistics-data-
browser?country=WORL D &fuel=Energy%20supply&indicator=TESbySource.

Janaszek, Agata, Edyta Nartowska, Alina Rozenvalde, and Ivans Zotovs. “Comparison of the
Use of Renewable Energy Sources (Res) by Poland and Latvia in the Perspective of the
Environmental Objectives Set by the European Union.” Civil and Environmental
Engineering Reports 33, no. 3 (December 18, 2023): 111-28.
https://doi.org/10.59440/ceer/175466.

Kaczmarek, Jarostaw, Konrad Kolegowicz, and Wojciech Szymla. “Restructuring of the Coal
Mining Industry and the Challenges of Energy Transition in Poland (1990-2020).”
Energies 15, no. 10 (May 11, 2022): 3518. https://doi.org/10.3390/en15103518.

Kamyk, Jarostaw, Alicja Kot-Niewiadomska, and Krzysztof Galos. “The Criticality of Crude Oil
for Energy Security: A Case of Poland.” Energy 220 (April 1, 2021): 119707.
https://doi.org/10.1016/j.energy.2020.119707.

Kicinski, Jan, and Patryk Chaja. Climate Change, Human Impact and Green Energy
Transformation. GeoPlanet: Earth and Planetary Sciences, 2021.
https://doi.org/10.1007/978-3-030-69933-8.

Kivimaa, Paula, and Marja H. Sivonen. “Interplay Between Low-carbon Energy Transitions and
National Security: An Analysis of Policy Integration and Coherence in Estonia, Finland
and Scotland.” Energy Research & Social Science 75 (May 1, 2021): 102024.
https://doi.org/10.1016/j.erss.2021.102024

Konopelko, Agnieszka, Luiza Kostecka-Tomaszewska, and Katarzyna Czerewacz-Filipowicz.
“Rethinking EU Countries’ Energy Security Policy Resulting From the Ongoing Energy

52


https://doi.org/10.3390/en14175341
https://doi.org/10.1016/j.eist.2011.02.002
https://doi.org/10.3390/en14123626
https://doi.org/10.32609/j.ruje.6.55375
https://www.iea.org/data-and-statistics/data-tools/energy-statistics-data-browser?country=WORLD&fuel=Energy%20supply&indicator=TESbySource
https://www.iea.org/data-and-statistics/data-tools/energy-statistics-data-browser?country=WORLD&fuel=Energy%20supply&indicator=TESbySource
https://www.iea.org/data-and-statistics/data-tools/energy-statistics-data-browser?country=WORLD&fuel=Energy%20supply&indicator=TESbySource
https://doi.org/10.59440/ceer/175466
https://doi.org/10.3390/en15103518
https://doi.org/10.1016/j.energy.2020.119707
https://doi.org/10.1016/j.erss.2021.102024

Crisis: Polish and German Standpoints.” Energies 16, no. 13 (July 3, 2023): 5132.
https://doi.org/10.3390/en16135132.

Kowalska, Natalia, Ewelina Brodawka, Adam Smolinski, and Katarzyna Zargbska. “The
European Education Initiative as a Mitigation Mechanism for Energy Transition.”
Energies 15, no. 18 (September 10, 2022): 6633. https://doi.org/10.3390/en15186633.

Krawczynska, Dominika, Barttomiej Hadasik, Aleksandra Ryczko, Kornelia Przedworska, and
Jakub Kubiczek. “Pursuing European Green Deal Milestones in Times of War in Ukraine
— a Context of Energy Transition in Poland.” Economics and Environment 88, no. 1 (May
8, 2024): 736. https://doi.org/10.34659/eis.2024.88.1.736.

Krupnik, Dorota. "Energy supply chain management and security in public-private
partnership." Wiedza Obronna 2 (2023).

LaBelle, Michael Carnegie. “Breaking the Era of Energy Interdependence in Europe: A

Multidimensional Reframing of Energy Security, Sovereignty, and Solidarity.” Energy
Strategy Reviews 52 (March 1, 2024): 101314. https://doi.org/10.1016/j.esr.2024.101314.

LaBelle, Michael C.. 2020. Energy Cultures : Technology, Justice, and Geopolitics in Eastern
Europe. Cheltenham: Edward Elgar Publishing Limited. Accessed June 30, 2024.
ProQuest Ebook Central.

Langerak, Lovisa. "Fuel Transition for Gas Turbines: In a Changing European Energy

Landscape.” (2023).

Malec, Marcin. “The Prospects for Decarbonisation in the Context of Reported Resources and
Energy Policy Goals: The Case of Poland.” Energy Policy 161 (February 1, 2022):
112763. https://doi.org/10.1016/j.enpol.2021.112763.

Margineanu, Elena, and Arkadiusz Tomaszek. "Climate resilience—strategies and policies based
on the example of Poland and Moldova." In Universitas Europaea: spre o societate a
cunoasterii prin europenizare §i globalizare, pp. 197-201. 2023.

Miciula, Ireneusz, Henryk Wojtaszek, Bogdan Wilodarczyk, Marek Szturo, Mitosz Gac, Jerzy
Bedzmirowski, Katarzyna Kazoj¢, and Judyta Kabus. “The Current Picture of the
Transition to a Green Economy in the EU—Trends in Climate and Energy Policy Versus
State Security.” Energies 14, no. 23 (December 6, 2021): 8181.
https://doi.org/10.3390/en14238181

Ministry of Climate and Environment. “Energy Policy of Poland Until 2040 (EPP2040) -
Ministry of Climate and Environment - Gov.pl Website,” n.d.
https://www.gov.pl/web/climate/energy-policy-of-poland-until-2040-epp2040.

Misik, Matus, and Veronika Jursova Prachéarova. “Coal Is a Priority for Energy Security, Until It
Is Not: Coal Phase-Out in the EU and Its Persistence in the Face of the Energy Crisis.”
Sustainability 15, no. 8 (April 19, 2023): 6879. https://doi.org/10.3390/su15086879.

Misik, Matus, and Veronika Oravcova. "The myth of homogeneity: The Visegrad group’s energy
transition.” In The Palgrave Handbook of Zero Carbon Energy Systems and Energy
Transitions, pp. 1-24. Cham: Springer International Publishing, 2022.

53


https://doi.org/10.3390/en16135132
https://doi.org/10.3390/en15186633
https://doi.org/10.34659/eis.2024.88.1.736
https://doi.org/10.1016/j.esr.2024.101314
https://doi.org/10.1016/j.enpol.2021.112763
https://doi.org/10.3390/en14238181
https://www.gov.pl/web/climate/energy-policy-of-poland-until-2040-epp2040
https://doi.org/10.3390/su15086879

CEU eTD Collection

Misik, Matus, and Veronika Pracharova. “Perfect Compliance? Nuclear Power in Central and
Eastern Europe and the EU Membership.” In Springer eBooks, 429-56, 2020.
https://doi.org/10.1007/978-3-030-55085-1_15.

Muehlberger, Olivia Mae. "A Polish policy paradox: reasons behind a shift in domestic energy
policy.” PhD diss., 2021.

Mysak, S.Y., S.P. Shapoval, and A.M. Hyvliud. “ANALYSIS OF THE SHARE OF
RENEWABLE ENERGY SOURCES IN THE GROSS FINAL ENERGY
CONSUMPTION OF EUROPEAN COUNTRIES.” Energotehnologii I
Resursosberezenie 78, no. 1 (March 20, 2024): 59-75.
https://doi.org/10.33070/etars.1.2024.05.

Paska, Jozef, Tomasz Surma, Pawetl Terlikowski, and Krzysztof Zagrajek. “Electricity
Generation From Renewable Energy Sources in Poland as a Part of Commitment to the
Polish and EU Energy Policy.” Energies 13, no. 16 (August 18, 2020): 4261.
https://doi.org/10.3390/en13164261.

Plich, Mariusz, L.ukasz Konopielko, and David Pupovac. Measuring Impact of Nuclear Power on

CO2 Emissions. Case of Poland. Wydawnictwo Uniwersytetu £.6dzkiego eBooks, 2020.

https://doi.org/10.18778/8142-817-0.

Pluta, Marcin, Artur Wyrwa, Janusz Zysk, Wojciech Suwata, and Maciej Raczynski. “Scenario
Analysis of the Development of the Polish Power System Towards Achieving Climate
Neutrality in 2050.” Energies 16, no. 16 (August 10, 2023): 5918.
https://doi.org/10.3390/en16165918.

Proskurina, Svetlana, Mariusz Jerzy Stolarski, and Esa Vakkilainen. “Bioenergy Perspectives in
the EU Regions: Carbon Neutrality Pathway.” Journal of Sustainable Bioenergy Systems
13, no. 01 (January 1, 2023): 16-39. https://doi.org/10.4236/jsbs.2023.131002.

Riepl, Tobias, and Zuzana Zavarska. "Towards a greener Visegrad group: Progress and
challenges in the context of the European Green Deal.” (2023).

Rybak, Aurelia, Aleksandra Rybak, and Jarostaw Joostberens. “The Impact of Removing Coal
From Poland’s Energy Mix on Selected Aspects of the Country’s Energy Security.”
Sustainability 15, no. 4 (February 14, 2023): 3457. https://doi.org/10.3390/su15043457.

Sainz de Vicuiia, Santamarie de Paredes Miguel. "Russian gas politics: A discursive approach to
German and Polish energy security narratives and their uploading to the EU." (2022).

Saleh, Waad, Dalibor Kojecky, Edyta Agata Macieja, and Juyoul Kim. “Advancing Small
Modular Reactor Technology Assessment in the Czech Republic, Egypt, and Poland.”
Science and Technology of Nuclear Installations 2023 (October 21, 2023): 1-16.
https://doi.org/10.1155/2023/7002980.

Sliwinska, Anna, Aleksandra Strugata-Wilczek, Piotr Krawczyk, Agnieszka Lesniak, Tomasz
Urych, Jarostaw Checko, and Krzysztof Stanczyk. “Carbon Capture Utilisation and
Storage Technology Development in a Region With High CO2 Emissions and Low
Storage Potential—A Case Study of Upper Silesia in Poland.” Energies 15, no. 12 (June
20, 2022): 4495. https://doi.org/10.3390/en15124495.

54


https://doi.org/10.1007/978-3-030-55085-1_15
https://doi.org/10.33070/etars.1.2024.05
https://doi.org/10.3390/en13164261
https://doi.org/10.18778/8142-817-0
https://doi.org/10.3390/en16165918
https://doi.org/10.4236/jsbs.2023.131002
https://doi.org/10.3390/su15043457
https://doi.org/10.1155/2023/7002980
https://doi.org/10.3390/en15124495

CEU eTD Collection

Statista. “Generation of Electricity in Poland 1990-2022, by Fuel Type,” January 5, 2024.
https://www.statista.com/statistics/1087170/poland-electricity-generation-by-fuel/.

Stevanovi¢, Olga. "The Trump Administration’s Approach to Energy Security in Poland and the

Baltic States." ITorumuxa nayuonanne 6ez6eonocmu (2020): 33.

Strugata-Wilczek, A., P. Krawczyk, A. Lesniak, T. Urych, and J. Checko. Sta nczyk, K. Carbon
Capture Utilisation and Storage Technology Development in a Region With High CO2
Emissions and Low Storage Potential—A Case Study of Upper Silesia in Poland.”
Energies 15, no. 12 (June 20, 2022): 4495. https://doi.org/10.3390/en15124495.

Swora, Mariusz. “Polish Pathway to Just Transition: Energy Law and Policy Trapped Between
Sustainability and Security of Supply.” In De Gruyter eBooks, 467-92, 2023.
https://doi.org/10.1515/9783110752403-036.

Szabo, John, and Andras Deak. “The CEE Energy Transition: Recurring Fifty-Year-Old
Dynamics?” In Springer eBooks, 63—96, 2020. https://doi.org/10.1007/978-3-030-55085-
1 3.

Tajdus, Antoni, and Stanistaw Tokarski. " Risks Related to Energy Policy of Poland Until 2040

(EPP 2040).” Archives of Mining Sciences, July 24, 2023.

https://doi.org/10.24425/ams.2020.135183.

Tatarewicz, Igor, Michat Lewarski, and Stawomir Skwierz. "Challenges of Poland’s and EU

energy transition in the face of an energy crisis." CLIMATE| SOCIETY| ECONOMY (2022): 20.

Toboér-Osadnik, Katarzyna, Bozena Gajdzik, and Grzegorz Strzelec. “Configurational Path of
Decarbonisation Based on Coal Mine Methane (CMM): An Econometric Model for the
Polish Mining Industry.” Sustainability 15, no. 13 (June 23, 2023): 9980.
https://doi.org/10.3390/su15139980.

Tokarski, Stanistaw, Malgorzata Magdziarczyk, and Adam Smolinski. “An Analysis of Risks
and Challenges to the Polish Power Industry in the Year 2024.” Energies 17, no. 5
(February 22, 2024): 1044. https://doi.org/10.3390/en17051044.

Wawrzyniak, Marta. "The coal and the current stage of energy transition in Poland—is there a
feasible scenario.” (2022).

Wen, Aixin. "Evaluation of the European Green Deal."” PhD diss., 2023.

Wisniewska, Joanna, and Joanna Markiewicz. “The Impact of Poland’s Energy Transition on the
Strategies of Fossil Fuel Sector Companies—The Example of PKN Orlen Group.”
Energies 14, no. 22 (November 9, 2021): 7474. https://doi.org/10.3390/en14227474.

Wyrwa, Artur, Wojciech Suwata, Marcin Pluta, Maciej Raczynski, Janusz Zysk, and Stanistaw
Tokarski. “A New Approach for Coupling the Short- and Long-term Planning Models to
Design a Pathway to Carbon Neutrality in a Coal-based Power System.” Energy 239
(January 1, 2022): 122438. https://doi.org/10.1016/j.energy.2021.122438.

Zak-Skwierczynska, Malgorzata. “Energy Transition of the Coal Region and Challenges for
Local and Regional Authorities: The Case of the Belchatow Basin Area in Poland.”
Energies 15, no. 24 (December 19, 2022): 9621. https://doi.org/10.3390/en15249621.

55


https://www.statista.com/statistics/1087170/poland-electricity-generation-by-fuel/
https://doi.org/10.3390/en15124495
https://doi.org/10.1007/978-3-030-55085-1_3
https://doi.org/10.1007/978-3-030-55085-1_3
https://doi.org/10.24425/ams.2020.135183
https://doi.org/10.3390/su15139980
https://doi.org/10.3390/en17051044
https://doi.org/10.3390/en14227474
https://doi.org/10.1016/j.energy.2021.122438
https://doi.org/10.3390/en15249621

CEU eTD Collection

Zoll, Maksymilian. “Energy Governance in the Republic of Poland.” In Springer eBooks, 1-36,
2020. https://doi.org/10.1007/978-3-319-73526-9 22-1.

Zuk, Piotr, and Kacper Szulecki. “Unpacking the Right-populist Threat to Climate Action:

Poland’s Pro-governmental Media on Energy Transition and Climate Change.” Energy Research

& Social Science 66 (August 1, 2020): 101485. https://doi.org/10.1016/j.erss.2020.101485.

56


https://doi.org/10.1007/978-3-319-73526-9_22-1
https://doi.org/10.1016/j.erss.2020.101485

	LIST OF FIGURES
	LIST OF TABLES
	1. INTRODUCTION
	1.1 BACKGROUND
	1.2 RESEARCH IN THE CONTEXT OF POLAND’S ENERGY LANDSCAPE
	1.3 RESEARCH AIMS AND OBJECTIVES
	1.4 RESEARCH QUESTION
	1.5 SIGNIFICANCE OF THE STUDY
	1.6 STRUCTURE OF THE THESIS

	2. LITERATURE REVIEW
	2.1 THEORETICAL FRAMEWORK
	2.2 HISTORICAL ENERGY INFRASTRUCTURE IN POLAND
	2.2.1 POLISH COAL NARRATIVE
	2.2.2 NUCLEAR POWER- AN ALTERNATIVE TO POLAND’S ENERGY MIX
	2.2.3 BENEFITS OF JOINING THE EUROPEAN UNION

	2.3 CURRENT ENERGY POLICIES IN POLAND
	2.4 SPEED OF ENERGY TRANSITION
	2.5 ENVIRONMENTAL SUSTAINABILITY AND CARBON REDUCTION
	2.6 SUMMARY OF THE LITERATURE REVIEW

	3. METHODS
	3.1 RESEARCH DESIGN
	3.2 INTERVIEWS
	3.3 SECONDARY RESEARCH
	3.4 DATA ANALYSIS TECHNIQUES
	3.4.1 QUALITATIVE THEME ANALYSIS
	3.4.2 POLICY ANALYSIS


	4. RESULTS
	4.1 HISTORICAL INFLUENCES ON NUCLEAR ENERGY ADOPTION
	4.2 CURRENT POLICY PRIORITIES FOR NUCLEAR ENERGY
	4.3 INTERNATIONAL PRESSURES AND GLOBAL TRENDS
	4.4 ALIGNMENT WITH CARBON REDUCTION TARGETS
	4.5 ENERGY SECURITY AND NUCLEAR POWER
	4.6 ECONOMIC AND STRATEGIC IMPLICATIONS
	4.7 POLICY RECOMMENDATIONS
	4.8 SUMMARY OF KEY FINDINGS

	5. DISCUSSION
	5.1 HISTORICAL RELIENCE ON COAL
	5.2 ENERGY POLICY UNTIL 2040 (EPP2040)
	5.3 ECONOMIC AND GEOPOLITICAL INFLUENCES
	5.4 NUCLEAR POWER AS A KEY SOLUTION
	5.5 INTERNATIONAL COMMITMENTS AND COMPARISONS
	5.6 BACK TO THE RESEARCH QUESTION

	6. CONCLUSION
	6.1 SUMMARY OF RESEARCH
	6.2 CONTRIBUTIONS TO KNOWLEDGE
	6.3 LIMITATIONS OF THE STUDY
	6.4 RECOMMENDATIONS FOR FUTURE RESEARCH

	BIBLIOGRAPHY

