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Abstract

The energy transition takes a long time and requires a complex process involving stake-
holder consensus. This study aims to explore the political, economic, and sociocultural
dynamics that emerged during the short-term energy transition between the Moon and
Yoon administrations in Korea, assessing the current energy transition, which stands at a
crossroads, and provides conclusions and implications to inform future decisions on the
findings. To this purpose, a multi-level perspective analytical framework was applied to
investigate the two administrations’ conflicting energy transition mechanisms on the level
of actors, technologies, and rules/institutions. According to the results, the Moon admin-
istration pursued a reconfiguration pathway of limited changes by attempting to phase
out nuclear power plants and expand renewable energy, while the Yoon administration
promoted a transformation pathway of partial change by abandoning the policy of phasing
out nuclear power plants and further expanding existing nuclear energy. Differences in
pathways were found to stem from differentiation based on political ideology and political
purposes among key actors, rather than socio-technological innovation. This paper argues
that Korea’s short-term energy transition was hastily pursued amidst a lack of public
discourse, insufficient technological development, and institutional deficiencies, ultimately
blocking the pathway to a desirable energy transition and having Korea locked in its ex-
isting energy system. This paper also suggests that no single pathway exists to carbon
neutrality, and that future administrations can find desirable pathways by overcoming
challenges and dilemmas through continuous improvement and adjustment.

Keywords: energy system; energy transition; renewable energy; nuclear power; energy
security; sustainability; multi-level perspective; public discourse; Korea

1. Introduction
The International Energy Agency (IEA) has recommended that developed countries,

including Korea, achieve net-zero carbon emissions from the power sector by 2035. How-
ever, Korea’s renewable energy capacity, which is essential for achieving carbon neutrality,
remains significantly lower than that of other developed countries. In particular, the pro-
portion of renewable energy in Korea, centered on solar and wind power generation, is
woefully inadequate to achieve energy self-sufficiency [1]. As the global market transitions
to a zero-carbon economy, Korea’s industrial competitiveness is expected to inevitably
weaken if its energy system fails to achieve carbon neutrality [2–4]. For Korea, the energy
transition is undoubtedly an urgent mission of the times.

Concrete plans to promote energy transition on a global scale began in earnest in the
1990s, and since then, renewable energy sources such as solar and wind power have been
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gradually developed, and supporting laws and systems have been established. Energy
transition is a process of change driven by long-term, radical structural processes at the
energy system level, bringing out the transformation from existing energy systems to new
ones. The current global energy transition goes beyond the greenhouse gas-based choice
between fossil fuels and renewable fuels, and requires consideration of how to utilize
the energy that will power future society within a framework of sustainability. However,
despite emphasis on sustainability in the energy transition, most countries are trapped in
a centralized and inefficient energy supply and consumption structure focusing on fossil
fuels and nuclear power rather than developing alternative energy sources [5–7].

Even in countries undergoing energy transition in the 21st century, the direction of
energy policy is determined by the components of the energy system and the relationships
between those components. The energy transition takes more than a generation and brings
about multi-level changes, related policies anticipate and reflect uncertainty, especially from
the stage of setting goals and means. In this context, reviewing past and present energy
transition pathway is likely to be a critical task, as it may influence future policy directions.

Achieving this transition through simply energy conservation or institutional improve-
ments is realistically very challenging. This is because the energy transition requires the
interaction of renewable energy supply, innovative energy technologies, a low-carbon and
low-energy consumption economic structure, and a social consensus around these. Some
scholars argue that public discourse has been distorted and the energy transition delayed
by government officials who resist the energy transition in order to maintain the stability
of the existing system [8–11]. In this respect, Germany is often cited as a country that
has succeeded in the long-term energy transition. For centuries, Germany maintained
employment and regional economic stability based on a carbon energy system, and coal
was the foundation of German industry, the economy, and the lives of its people. The
subsequent transition to a decarbonized society required not only a change in energy
sources but also a comprehensive system overhaul, a daunting national task for Germany.
The 1986 Chernobyl accident in the Soviet Union sparked a widespread debate on nuclear
phase-out, prompting Germany to address the energy transition at the policy level. Over
several decades, social consensus led to the enactment of relevant laws and regulations
for the transition away from fossil fuels, including nuclear power and, today, Germany
is recognized globally as a leader in the renewable energy transition [8–10]. In contrast,
Korea, the subject of this study, has achieved rapid economic growth based on a heavy
reliance on fossil fuels. However, it has been criticized for prioritizing the maintenance
of existing systems over the development of renewable energy technologies, leading to
serious bottlenecks in its energy transition efforts over the past decade [2,11]. Additionally,
the lack of an efficient decision-making system capable of coordinating legitimate demands
between the Korean government and policy stakeholders has been consistently raised as a
problem [2,11].

Renewable energy is a key goal of the global energy transition to address the climate
crisis and achieve carbon neutrality. Recent key trends in it show that, driven by record-
breaking growth in solar and wind power generation, renewable energy is expected to
supply 30% of global electricity by 2023, and investment in renewable energy has also
increased significantly. In addition, at a time when the EU’s Carbon Border Mechanism
(CBAM) and the US’s Inflation Reduction Act (IRA) require global companies to make
large-scale investments in renewable energy development, excessive reliance on fossil fuels
can lead to a decline in both corporate and national competitiveness. Ironically, Korea’s 11th
Basic Plan for Long Term Electricity Supply and Demand (BPLE) in 2025, which focuses on
fostering the semiconductor industry, still aims to meet the growing electricity demand for
AI and semiconductors by leveraging fossil fuel-based nuclear power [11–17].
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The world is expected to undergo a great transition in energy policy by reaching
multiple international agreements to achieve carbon neutrality by 2050 in response to the
climate crisis that has struck in the 21st century. However, the choice of how to achieve this
is the responsibility of individual countries, and they must keep their promises and secure
international trust. In Korea, Moon administration also, which was launched in 2017, has
made efforts to promote renewable energy such as solar and wind power and to expand
nuclear phase-out and decarbonized power production at part of the energy transition. In
contrast, Yoon administration, began in 2022, set the basic direction of energy policy as
“nuclear power plant utilization and appropriate level of renewable energy production” and
shifted to expanding nuclear power plants, differently from Moon administration [16,17].

Although it varies by country, given that transition policies commonly aim for sustain-
able development, Korea’s energy transition seems far off. This is because the pathway of
energy policy in the national level has undergone extreme changes over the past decade,
and the domestic energy policy has lost its direction as the previous government collapsed
due to political issues. Unlike other countries where climate-related laws are implemented
alongside energy policies, Korea’s energy transition, due to the unstable energy policy
environment, is expected to be a short-term, stopgap measure rather than a response to
the climate crisis [11–21]. So, why has Korea’s energy transition, which should have taken
decades to establish, fallen into such disarray? And what policy challenges does Korea
currently face?

To date, studies on energy transition have interested in a multi-level perspective
(MLP) framework to understand system-level changes. This is because the MLP enables a
government to understand the interconnectedness between social systems and surrounding
environmental factors in the process of implementing energy transition policies and helps
identify policy stakeholders and uncover problems and contexts. However, most studies
have been cross-national comparative, and studies comparing transition policy cases across
administrations within a single country are scarce.

This study assumes that the current bottlenecks impeding Korea’s energy transition
stem from the socio-technical system shaped by the political actions of two administrations.
In this context, this study focuses on how political actors behind a national regime chose
transition pathways and derived solutions to them. Accordingly, the purpose of this paper
is to analyze the political, economic, and socio-cultural dynamics that emerged during the
energy transition between the Moon Jae-in and Yoon Seok-yeol administrations, to assess
the current state of energy transition in Korea, which stands at a critical juncture, and to
draw conclusions based on this analysis. Specifically, it analyzes the conflicting energy
transition policies pursued by the two administrations since the Paris Agreement through
a multi-level perspective analytical framework encompassing actors, technologies, rules,
and institutions, and also presents the pathways of the transition and its implications.

The composition of this paper is as follows: The Section 1 addresses the dilemma
situation facing Korea, which has been caused by the Moon and Yoon administrations’
conflicting attempts at energy transition, and the necessity and purpose of this study. Next,
the Section 2 explores the theories on energy transition studies, multi-level perspective
in an energy field and public sphere. The Section 3 examines the rationale for case sam-
pling as a single case study and the descriptive analysis method utilizing a multi-level
perspective analytical framework. The Section 4 addresses the dynamics that emerged
during the contrasting energy transitions of the Moon and Yoon administrations, based on
an analytical framework. The Section 5 explains the energy transitions of the Moon and
Yoon administrations in a table and discusses the politicized energy transition processes of
the two administrations without public discourse; it also summarizes the research findings
and presents implications.
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2. A Theoretical Review
2.1. Energy Transition Study

This study focuses on transition theory, which originated from systems theory. While
systems theory takes a macro perspective that allows us to understand the structure and
dynamics of a system in transition, transition theory takes a meso perspective that explains
the unique stages, patterns, and dynamics of how a system changes over time. The latter
focuses on the “when” and “how” of change within a system.

The energy transition theory was initiated by Amory Lovins. In his 1976 paper, he
asserted that the current energy supply system based on fossil fuels cannot cope with
the continuously increasing energy demand, and argued for a transition to a new energy
path [20]. He divided the energy paths facing the country into two major ones: a hard
energy path that utilizes fossil fuels and a soft energy path that focuses on developing
renewable energy. Based on these theoretical concepts, he emphasized that in order to
pursue the long-term goal of energy transition, the state must boldly choose a new path,
and the socio-political system must also change accordingly. But unfortunately, at the time,
his proposal was welcomed by environmentalists, but was criticized by mainstream society.

There is still no consensus on the definition of energy transition yet. However,
recent academic research suggests that the elements of energy transition or energy in-
novation can be broadly divided into three Ds: decarbonization, digitalization, and
decentralization [22–25]. Decarbonization refers to the active reduction in greenhouse gas
emissions, suppressing the use of fossil fuels and expanding the supply of renewable
energy. Digitalization refers to the use of cutting-edge technologies such as big data, IoT,
and block chain in the energy sector to increase energy efficiency. Decentralization refers to
increasing the supply of electricity through small-scale power generation facilities rather
than large-scale power plants. These three pillars are interconnected. Decentralization en-
courages consumers to actively participate in the energy supply process, and digitalization
drives decarbonization by enabling new technologies to improve energy efficiency ulti-
mately. Since they embody essential transformation pathways for achieving sustainability,
countries are focusing on setting and implementing energy transition policy goals based
on them [26].

Uniquely, UN established Sustainable Development Goal 7 (SDG 7), which aims to
ensure access to affordable, reliable, sustainable, and modern energy for all by 2030. This
goal has five specific targets, as seen in Table 1 [25]. Even before Sustainable Development
Goal 7, European countries had been actively leading the energy transition to create jobs and
economic growth opportunities, and some had even secured significant levels of renewable
energy. These UN global energy targets serve as practical guidelines for all countries,
including the EU, to implement the energy transition, and each country is encouraged to
develop its energy policies based on these targets.

Table 1. Five targets on energy in UNSDG 7 [27].

Target 1 By 2030, ensure universal access to affordable, reliable and modern energy services

Target 2 Double the global share of renewable energy by 2030

Target 3 Double the global rate of improvement in energy efficiency

Target 4 Enhanced international cooperation and promote investment in clean energy technology

Target 5 Expand and upgrade energy services for developing countries

Transition studies assume the co-evolution of socio-technical systems. It means that,
as technology advances, social elements also change or adapt, evolving into new systems.
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Ultimately, the energy system refers to a socio-technical system, and it brings about various
levels of social change as well as related technological changes. So, it is necessary to
pay attention to the theory of socio-technical transition to explain the energy transition.
A socio-technical transition study began in the Netherlands in the 1990s and spread to
several European countries in the 2000s. It seeks to explain how various elements of social
and technological systems and the relationships between them change. However, rather
than adopting a stance of either social or technological determinism, it emphasizes the
simultaneous development of society and technology. In particular, the knowledge network
and research program of ‘System Innovation and Transition’ promoted by Dutch scholars
developed into the international ‘Sustainability Transition Research Network (STRN)’ and
continues to today [28–32]. Meanwhile, recent research covers the findings that institutional
gaps in the energy transition create resistance from existing systems, that political dynamics
drive the transition, and that the transition is a long-term project that cannot be achieved
through simple technological expansion [33,34].

2.2. Multi-Level Perspective in Energy Transition

The multi-level perspective in transition studies is an analytical approach suitable
for explaining the innovation and transition processes of socio-technical systems, and it
is useful for understanding system-level transformational changes. The early multi-level
perspective model was criticized for being overly descriptive, neglecting the role of power
and politics, and emphasizing only bottom-up processes occurring in the niche. It was
also pointed out as a limitation that the resistance of vested interests within the regime
was not properly discussed. However, over time, multi-level perspectives have become
more sophisticated as attempts to analyze the interaction between politics and economics
based on political economic insights have revealed mechanisms of resistance that were not
readily apparent in socio-technical analyses [35–40].

Typically, to analyze the changing patterns of the socio-technical system transition,
multi-level perspective divides three levels into the landscape, regime, and niche, and
analyzes the interactions among actors at each level, including their structures, cultures,
and practices [35–40]. Here, landscape, the macro environment, refers to the background or
context that forms the current socio-technical regime, and regime is the institutionalized
system consisting of laws, practices, technologies, and actors. Niche refers to protected
spaces where radical innovations and new technologies emerge and develop outside the
existing regime. Transitions occur when changes in the macro-environment (landscape)
put pressure on the dominant system, creating conditions for innovation to occur, and
when new niche innovations emerge and grow, changing the dominant system. While
global environmental, social, and economic trends influence and exert pressure on regimes,
regimes tend to maintain the status quo as a dominant society supported by social norms
and integrated systems. Niche markets seek to develop new markets with new ideas and
challenge the established system [35–41].

In a case study of the UK electricity system, Geels observed resistance from political ac-
tors and analyzed that this stems from a complex socio-technical system shaped by political,
cultural, and economic factors such as path dependency, strategic mobilization, and vested
interests [38]. He emphasized that existing actors are resisting the low-carbon system
through instrumental power, discursive power, material power, and institutional power,
and that the structures from these resistances of existing actors ultimately lead to the lock-in
or consolidation of the existing system. On the other side, economics and institutional
research have also actively studied lock-in mechanisms, suggesting factors contributing
to them such as economies of scale, learning effects, network externalities, cost reduction,
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increased information revenue, collective action, and power asymmetry [23,39–41]. This
study will center on cost reduction and power asymmetry among these factors.

2.3. Public Sphere and Public Discourse

Habermas, who first proposed the concept of the “public sphere” in 1962, described
modern society as a decentralized society functionally differentiated into various sub-
systems, such as politics, economy, and culture, based on anonymity. According to his
definition, the public sphere is “a space where individuals gather to form a public and
freely and rationally discuss public issues” [42].

Academically, the public sphere serves to integrate the fragmented systems of modern
society, while also playing its role in fostering discussion of public issues, forming public
opinion, and critiquing and restraining state power. For example, when social problems
arise in the private sphere of the everyday world, civil society actors seek to influence
institutionalized opinions and will through autonomous or voluntary collective action.
Habermas viewed these individuals as key players in driving problem-solving discourses
surrounding the direction of the universal interests of society as a whole. He also argued
that through this process, public discourse reflects, in principle, egalitarian and open char-
acteristics, and state power forms political legitimacy. The modern public sphere, which
has expanded beyond physical space into the digital realm, enables broader participation
and faster communication. In the digital age, Habermas’ theory of the public sphere has
been extended to online communities and social media platforms. Recent studies highlight
energy democracy, where public discourse emerges through government-led participatory
processes. Comparative analyses of national energy transition policies further emphasize
that sustained public discourse is pivotal to successful transitions.” A representative exam-
ple of a public conflict that was pushed forward without public discourse is the construction
of a transmission tower in Miryang, Korea. The issues were only partially resolved after
10 years, and it is still a topic of academic research today [43–50].

Against this backdrop, this paper defines public discourse as the social process of
discourse and text that occurs in the public sphere and produces institutionally approved
outcomes, encompassing not only media discourse and political communication but also
organizational and professional discourse [51].

3. Methodology
3.1. Case Study Approach
Case Selection and Data Collection

This paper employs a single-case study methodology in a limited temporal scope to
investigate the conflicting energy transition policies of the Moon Jae-in and Yoon Seok-yeol
administrations in Korea. The reason for selecting the two administrations as subjects of
study is that the Moon and Yoon administrations pursued opposing pathways in various
policy areas, including energy policy, during their ten-year tenures, resulting in significant
differences in the direction, goals, and means of Korea’s energy transition.

Thus, the temporal scope for this study is set at 2017–2025, the period of the Moon
administration (2017–2022) and the Yoon administration (2022–2025), which have pursued
energy transitions in conflicting directions in Korea since the 2015 Paris Agreement (im-
posing greenhouse gas reduction obligations on all countries). The Section 2 of this paper
partially covers the policy-making processes of Korean administrations prior to the Moon
and Yoon administrations, but those administrations have not made substantial efforts
to transition away from fossil fuels, so they will be excluded from the case study. For
in-depth analysis, Korea’s Basic Plan for Energy and the Basic Plan for Energy Supply and
Demand from a multi-level perspective is addressed and examined the current state of
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energy transition based on the related data. In addition, it comprehensively utilizes relevant
literature, including theoretical and empirical research papers, professional books, periodi-
cals, yearbooks, statistical yearbooks, media articles, conference proceedings, government
reports, and datasets, including technical analyses.

The case study adopts an analytical framework based on the multi-level perspective
theory of transition studies to assess the past and present of Korea’s energy transition. The
multi-level perspective is a representative theory in transition study, focusing on how to
lead and manage transitions. Frequently utilized in energy transition study, it is based on
the understanding that diverse transition pathways exist depending on the timing and
nature of the interaction between regimes and niches under the pressure of changing macro
environment. This approach enables analysis of energy transitions and their pathways at
regional, national, and local levels. It is also considered an appropriate methodology for
diagnosing, analyzing, and drawing conclusions from the two administrations’ different
energy policies [22–24]

This paper conducts descriptive analysis. Typically, descriptive research design can
use a variety of research methods to examine one or more variables. Unlike empirical
research, which aims to establish causal relationships, researchers using this methodology
simply observe and measure variables. Accordingly, this paper seeks to answer “what,”
“when,” “where,” and “how” questions rather than “why,” questions to provide an accurate
and systematic explanation of a situation, population, or phenomenon [52,53].

3.2. multi-level Perspective Framework as a Methodology and Research Questions

This study examines a conceptual framework based on the multi-level transition
theories of Geels & Schot (2007), Geels (2012, 2014), and Geels et al. (2016) [22,35–40]. In
particular, Geels et al. (2016), in their research, analyzed the energy transition in Germany
and the UK from a multi-level perspective, focusing on institutions and agencies, and
reconstructed and proposed a type of transition pathways based on this [40]. They em-
phasized that the impact of landscapes depends not only on their timing but also on the
interpretation and mobilization of actors, and that the effectiveness of niche innovations
depends not only on their technological characteristics but also on how such innovations
are structured and institutionally embedded. They also cross-analyzed two dimensions
how much a niche develops when the macro environment puts pressure on the existing
system, and whether the niche is symbiotic or competitive with the existing system, and
proposed four types of transition pathways accordingly.

Four types are substitution, transformation, reconfiguration, and de-alignment and re-
alignment: (1) Substitution type refers to the replacement of elements of an existing regime
when strong pressure from the macro environment arises, and a sufficiently developed
technological niche exists. In this situation, the niche and regime technology are developed
separately by different actors (new entrants and incumbents including social activists). In
situations of increasingly rapid landscape change, direct conflicts between technologies
and related actors may also occur. This pathway follows two patterns: one is limited
institutional change, i.e., incremental adjustment; the other is fit-and-conform, i.e., niche in-
novations are developed to fit existing rules and institutions. (2) Transformation type refers
to the gradual restructuring of the existing system through coordination by existing actors
in the context of landscape pressure, social debate, and institutional reinforcement. In this
situation, the existing regime accommodates and adapts when low-level macroeconomic
pressures exist, but niche innovations are not sufficiently developed. This can be seen as a
path to system improvement by attempting partial changes. The dominant logic here is
economics, which is an important criterion not only in energy companies’ competition but
also when evaluating alternatives. (3) Reconfiguration type appears when a sufficiently
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developed niche exists under the pressure of a strong macroeconomic environment, but
this niche has a symbiotic nature with the existing regime. The range of change is greater
than that of the transformation type, but it does not bring about a comprehensive change.
This type of change is likely to begin with limited institutional change (“layering”), fol-
lowed by larger changes (“drift”, “transition”) as actors face new challenges, shift goals,
and seize new opportunities. Institutional change may also entail conflicts of interest
between new entrants and incumbents. Here, politics is the dominant logic, and existing
regime actors may expand the scale of renewable energy generation by collaborating with
policymakers and new technology providers. (4) De-alignment and re-alignment type
refers to the emergence of a completely new regime when a major change in the macro
environment occurs, causing actors participating in the existing regime to lose trust and
break away from the existing regime, competition occurs between niches, and one of the
niches becomes dominant. In this situation, the existing system collapses due to an external
shock, followed by a complete change in the system, with several niche innovations and
supporters emerging, one of which gradually becomes dominant. Socio-cultural logics
dominate here, and regionalism, cooperatives, and consumer participation form networks
centered on a new energy system, bringing about the most radical changes It is notable
that if the landscape pressure takes the form of a destructive change, a transition pathway
may occur that begins with a transformation, leads to a reconfiguration, and then leads to
substitution or de-alignment and re-alignment [22,40,54–56].

Based on the above, Table 2 depicts a conceptual perspective that synthesized transition
pathways and three levels of actors, technologies, rules, and institutions, drawing on
political economic insights, to analyze the dynamics of energy transitions.

This study aims to examine the political, economic, and socio-cultural dynamics that
emerged during the short-term energy transitions of the Moon and Yoon administrations
and to assess the current state of energy transition in Korea, which stood at a crossroads,
and presents conclusions and implications based on the findings. To this end, this paper
applies the reconstructed multi-level perspective analysis framework presented in Table 2
to analyze the conflicting energy transition policies pursued by the two governments since
the Paris Agreement at the actor, technology, rule, and institutional levels, and ultimately
present a transition pathway type to show the transition situation in a short period. Figure 1
shows the subjects of this study and the research flowchart.

Figure 1. Research flowchart of Korea’s recent energy transition process.
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Table 2. Reformulated transition pathways as an analytical framework.

Transition Pathway
Type Actors Technologies Rules and Institution

Substitution type

New firms struggle against
incumbent firms, leading
to overthrow
Different kinds of ‘new
entrants’ (e.g., citizens,
communities, social
movement actors,
incumbents from different
sectors) replace
incumbents

Radical innovation(s)
substituting existing
tecnhnology

Limited institutional
change, implying that
niche-innovation needs to
compete in existing
selection environment
(‘fit-and-conform’)
(‘Incremental adjustment’,
‘Layering’)
Creation of new rules and
institutions to suit the
niche-innovation
(‘stretch-and-transform’)
(‘Disruption’.
‘Displacement’)

Transformation type

Incumbents reorient
incrementally by adjusting
search routines and
procedures
Incumbents reorient
substantially, to radically
anew technology or, even
more deeply, to new belief,
mission, and
business model

Incremental improvement in
existing performance (leading to
major performance
enhancement over long time
period)
Incorporation of symbiotic
niche-innovations and add-ons
(competent-adding, creative
accumulation)
Reorienation towards new
technologies: (a) partial
reorientation(diversification)
with incumbents developing
both old and new technologies,
(b) full reorientation, leading to
technical substitution

Limited institutional
change (‘Layering’)
Substantial change in
institutions (‘Conversion’,
‘Displacement’)

Reconfiguration type
New alliances between
incumbents and
new entrants

From initial add-ons to new
combination between new and
existing technologies: knock-on
effects and innovation cascades
that change system architecture

From limited insitutional
change (‘Layering’) to
more substantial change
including operational
principles (‘Drift’,
‘Conversion’)

De-alignment and
re-alignment type

Incumbents collapse
because of landscape
pressure, creaing
opportunites for
new entrants

Decline of old technologies
creates space for several
innovations which compete
with one another

Institutions are disrupted
by shocks and replaced,
possibly after prolonged
uncertainty (‘Disruption’)

Source: Geels, F. W. et al. (2016) [40].

The research questions are as follows:

· RQ 1: How did the dynamics of energy transition unfold under the Moon and the
Yoon administrations at the actors, technologies, and rules/institutions levels?

· RQ 2: What was the background behind the Moon and Yoon administrations’ con-
trasting energy transition policies?

· RQ 3: What type of transition pathway did the Moon and Yoon administrations’
energy transition attempts each fall into?
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· RQ 4: What implications does Korea’s case offer to latecomer countries attempting
energy transition?

4. Results
4.1. The Moon Administration’s Manifestation of a Transition to Renewable Energy
4.1.1. The Moon Administration’s Phase-Out for Nuclear Power Plants Devoid of Public
Discourse in a Changing Global Energy Landscape

Korea remains one of the world’s largest greenhouse gas emitters. However, the
Lee Myung-bak administration, which took office in 2008, pursued low-carbon, green
growth initiatives and began a full-scale response to the international climate change
trend. Unfortunately, despite efforts, the lack of effective laws or energy policies to reduce
greenhouse gases has resulted in limited meaningful results. This appears to be because,
following the 2011 Fukushima nuclear accident in Japan, the public began to question the
sincerity of the government’s efforts to transition to low-carbon energy, and the Four Major
Rivers Project, which the government was pursuing at the time, was criticized for running
counter to green growth, weakening its momentum [57–59].

Following the impeachment and dissolution of the Park Geun-hye administration,
which succeeded the Lee administration, the Moon administration and his progressive
party (Democratic Party of Korea), which took office in 2017, declared an energy transition
through a reduction in nuclear power plants [59–61]. It pledged to close aging nuclear
power plants and stop building new ones, including coal-fired power plants. Subsequently,
the administration announced a nuclear phase-out roadmap and a renewable energy
implementation plan, aiming to generate 20% of electricity from renewable energy by 2030.
Accordingly, the transition to renewable energy was specifically included in the 3rd Basic
Energy Plan for 2019 and the 9th Basic Electricity Supply and Demand Plan for 2020 [62,63].
At the time, the public enthusiastically supported Moon administration’s energy policy
of eliminating nuclear power plants and using renewable energy due to fears over the
Fukushima nuclear accident in Japan [19,60,64–66]. Actually, plans for new nuclear power
plant construction were canceled, life extensions for existing plants were banned, and the
country’s first nuclear power plant was shut down ahead of schedule [47,48]. However,
before halting construction of Shin-Kori Units 5 and 6, which were 30% complete at the
time, Moon administration conducted a public participation survey under the pretext
of gathering public opinion. Unexpectedly, the results showed 59.5% of respondents
supporting the resumption of construction, while 40.5% opposed, leading to the resumption
of construction at the plants [67]. But, from then until the end of his term, there was no
further public discourse about the energy transition.

Meanwhile, the pressure for transition from the level of landscape environment, Moon
administration accelerated further. At the 48th IPCC General Assembly held in Songdo,
Incheon, South Korea in 2018, 195 countries adopted the Special Report on Global Warming
of 1.5 ◦C [68]. That same year, the EU announced “A Clean Planet for All,” a long-term
strategy calling for carbon neutrality by 2050. Furthermore, the European Green Deal plan,
announced in 2019, included the “Strategy for Carbon Neutrality by 2050,” known as a
new economic growth engine, climate protection, and industrial strategy [69–73]. As the
EU, the US, Canada, Japan, and China announced their goals for carbon neutrality by 2060,
Moon government also announced at the G20 Summit in November 2020 that it would
align with the international community [71–73].
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4.1.2. Moon Government’s Upward Adjustment of NDC Target for Greenhouse Gas
Emissions and Its Attempt of Carbon Neutrality

In 2021, as a follow-up to the global carbon economy response, President Moon
upgraded the greenhouse gas reduction target from the Nationally Determined Contribu-
tions (NDCs) established by Park administration in 2015. The new NDCs set a target of
436 million tons by 2030, a 40% reduction from 2018 levels as shown Table 3. Some have
argued that the 40% figure was a one-sided and unrealistic target that did not adequately
reflect technological advancements or investment potential [17,61,71–73].

Table 3. Enhanced 2030 NDC.

Type Sector Base Year
(2018)

Current NDC
(Reduction from 2018)

Enhanced 2030 NDC
(Reduction from 2018)

Emission Amount 727.6 536.1 (∆191.5, ∆26.3%) 436.6 (∆291.0, ∆40.0%)

Emissions

Energy Transformation 269.6 192.7 (∆28.5%) 149.9 (∆4.4%)

Industries 260.5 243.8 (∆6.4%) 226.6 (∆14.5%)

Buildings 52.1 41.9 (∆19.5%) 35.0 (∆32.8%)

Transport 98.1 70.6 (∆28.1%) 61.0 (∆37.8%)

Agriculture, Livestock,
and Fisheries 24.7 19.4 (∆21.6%) 18.0 (∆27.1%)

Waste 17.1 11.0 (∆35.6%) 9.1 (∆46.8%)

Hydrogen - - 7.6

Others (Omissions, etc.) 5.6 5.2 3.9

Absorption and
Removal

Carbon Sinks −41.3 −22.1 −26.7

CCUS - −10.3 −10.3

Overseas Reduction - −16.2 −33.5

Total 436.6 (∆40%)
Source: 2050 Carbon Neutrality and Green Growth Commission [72].

Furthermore, in 2020, at the outset of the COVID-19 pandemic, he declared the Green
New Deal, an initiative to transition from a carbon-dependent economy to a low-carbon one
and from an unequal society to an inclusive one. The core goals of the Green New Deal in-
cluded expanding eco-friendly mobility, promoting green industries, expanding renewable
energy, and achieving zero-energy public facilities. Following this, in response to interna-
tional demands, the Moon administration declared Carbon Neutrality 2050, proclaiming its
commitment to achieving it. In 2021, the National Assembly passed the Framework Act on
Carbon Neutrality, Green Growth to legally support the carbon neutrality initiative and
launched the Presidential Carbon Neutrality, Green Growth Commission, attempting to
make visible efforts to reduce greenhouse gases. At the time, the Presidential Committee
on Carbon Neutrality, Green Growth (hereinafter referred to as the Carbon Neutrality Com-
mittee) announced two draft scenarios in order for carbon neutrality by 2050, to achieve
carbon neutrality by 2050. Both scenarios aimed to achieve net-zero domestic greenhouse
gas emissions. Scenario A would completely eliminate thermal power generation, while
Scenario B would actively utilize various technologies, such as CCUS, instead of existing
thermal power generation [74–76]. However, scenarios faced strong criticism from experts
and industry, citing the uncertainty and low economic feasibility of carbon capture tech-
nology and hydrogen energy proposed to achieve carbon neutrality, as well as the lack of
expertise and clarity in future scenarios. Industry, in particular, resisted the plan, citing the
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burden on companies, and even civil society raised objections, arguing that the scenarios’
objectives were inadequate [45,66,67,73–75].

Nonetheless, given the high proportion of manufacturing that generates carbon emis-
sions and the short time remaining to achieve carbon neutrality compared to other countries,
President Moon and the ruling party government appear to have clearly reflected their
commitment in the 2030 NDC and the 2050 carbon neutrality scenario. The Moon adminis-
tration’s carbon neutrality efforts have achieved minimal results, but they are significant in
that they have presented new challenges and heightened the urgency of the transition.

4.1.3. The Growth of the Renewable Energy Niche Market Without New
Technological Innovations

Until the early 2000s, Korea’s renewable energy market was maintained by govern-
ment subsidies, but the implementation of the Renewable Energy Trading Standard (RTS)
in 2012 provided a platform to stimulate the growth of a niche renewable energy market. In
2017, Moon government announced an energy transition roadmap aimed at increasing the
proportion of renewable energy in power generation from 7.6% to 20% (48.7 GW) by 2030,
and presented the Renewable Energy 3020 Plan as a detailed implementation plan for this
roadmap. The main contents included the Renewable Portfolio Standard (RPS) for energy
suppliers, the Feed-in Tariff (FIT) for small-scale renewable energy users, the expansion
of solar power generation in rural areas and buildings, the creation of an eco-friendly
energy fund for public facility-scale renewable energy projects, and the pilot operation of
eco-friendly energy self-sufficient cities [19,76,77]

Accordingly, large-scale solar and wind power projects, such as the Saemangeum
renewable energy complex and the offshore wind power complex in the Southwest Sea,
were promoted primarily by large corporations. In contrast, small, distributed solar power
plants have increased shortly, driven by small power businesses and cooperatives that build
and operate them. Particularly, Moon government recognized and encouraged, believing
that this system could reduce the need for large-scale, long-distance, ultra-high-voltage
transmission lines. However, due to the inherent nature of intermittency and volatility of
renewable energy sources, the increase in renewable energy generation facilities, such as
solar and wind power, placed a burden on the government in terms of power management.
Ultimately, it appears that integrating transmission and distribution network technology
innovation and distributed renewable energy sources remained unresolved core challenges
throughout Moon government [77].

Meanwhile, there had continually been criticism from the public that renewable energy
and green new deal projects centered on solar and wind power are actually destroying
the land and marine environment of Korea, a country with a small land area [78–81]. In
addition, the government’s nuclear phase-out policy has resulted in unlicensed operators
monopolizing solar panel subsidies, sparking controversy over budgetary inefficiency.
Unfortunately, the share of renewable energy in the nation’s total power generation has
only increased slightly, from 4.8% in 2016 to 7.5% in 2021. Since the inauguration of the
Yoon administration, conservative parties and legacy media have criticized that the Moon
administration’s renewable energy transition policy has failed to create jobs or achieve
carbon neutrality goals despite massive financial support [64,81–83].

4.1.4. Insufficient Regimes and Infrastructures for the Renewable Energy Transition

The 9th Basic Plan for Electricity Supply and Demand, established in 2020, is a mid-to-
long-term power supply and demand plan and proposal for the next 15 years (2020–2034)
and addresses measures to expand renewable energy and LNG power generation and
distributed power sources [84,85]. However, the expansion of the power grid to bring
electricity generated from wind and solar power in Gyeongbuk-do, Gangwon-do, and
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Jeollanam-do to the metropolitan area, the main consumer, was not properly implemented.
Due to the lack of relevant laws, the national power grid expansion project had been
hampered by opposition from environmental groups and residents since the 2008 Miryang
transmission tower incident, as well as the lack of cooperation from local governments.
Furthermore, projects such as the construction of high-voltage direct current (HVDC)
transmission lines have been repeatedly delayed [77,80].

Relating to the Moon administration’s efforts to expand renewable energy technologies,
energy experts have argued that delays in the expansion and modernization of transmission
and distribution infrastructure have hindered the utilization of renewable energy and its
integration into the national power grid. Additionally, structural problems in the energy
system, such as strict regulations, high power purchase agreement (PPA) prices due to
KEPCO’s monopoly on the power grid, limited renewable energy supply, and indirect
obligations through Renewable Energy Certificates (RECs), were pointed out [2,77,80,86].

CCUS technology, which was identified as a key alternative for Scenario B by the
Carbon Neutrality Committee in 2021, has also been a field of R&D led by the Korea Electric
Power Corporation (KEPCO) since the Lee administration. CCUS technology was not com-
mercialized even during the Moon administration and is still under development as of 2025.
The integrated CCUS law was not enacted during the Moon’s term, and it was not until
February 2024, during the Yoon administration, that the “Act on Carbon Dioxide Capture,
Transport, Storage and Utilization” (hereinafter referred to as the “CCUS Act”), was en-
acted. Fortunately, the K-CCUS Association, jointly launched in April 2021 by the Ministry
of Trade, Industry and Energy and related ministries, has been performing its role to this
day as an organization responsible for overseeing CCUS-related policy proposals, technical
support, capacity building, international exchanges, and policy promotion [82,83,85,87].

Overall, the Moon administration appears to have pursued a short-term, rapid transi-
tion rather than a long-term energy transition. As evidence, despite massive investments
in expanding the renewable energy market, the infrastructure to utilize renewable energy
was lacking, and carbon dioxide emissions from fuel combustion in 2021, the end of the
term, were virtually unchanged from 2015, as shown in Figure 2, and Table 4 [87–89].

 

Figure 2. CO2 emissions from fuel combustion, Korea. Source: IEA. Korea (2023) [87].

Some have argued that the Framework Act on Carbon Neutrality and Green Growth,
enacted in September 2021 during the Moon’s term, did not specify carbon reduction targets
beyond 2030 that the policy’s momentum was limited due to the lack of institutionalization
and laws related to nuclear power plant decommissioning [89].

Ironically, the Moon administration excluded nuclear energy from the K-Taxonomy
established in 2021, despite being aware of moves by the United States and the European
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Union to include nuclear energy in their Green Taxonomy. Then, as the next presidential
election approached, President Moon’s sincerity about carbon neutrality was thrown into
controversy when he said that nuclear power would be Korea’s main source of electricity
for the next 60 years [90,91].

Table 4. CO2 emissions from fuel combustion, Korea.

Year Details Unit

2015 588.564 Mt CO2

2016 590.904 Mt CO2

2017 612.993 Mt CO2

2018 635.852 Mt CO2

2019 608.720 Mt CO2

2020 565.832 Mt CO2

2021 588.779 Mt CO2

2022 570.315 Mt CO2
Source: IEA. Korea (2023) [73].

4.2. The Yoon Administration’s Declaration of Restoration of Nuclear Power
4.2.1. Yoon Government’s Repeal of Nuclear Phase-Out Policy and Changed Global
Energy Landscape

The Yoon administration, aided by the conservative People Power Party and launched
in May 2022, began pursuing policies in the energy sector that differed from those of the for-
mer Moon administration. President Yoon Seok-yeol, who served as Prosecutor General un-
der the previous Moon administration but transferred to the conservative party, announced
110 key policy tasks, including the abandonment of the nuclear phase-out policy and CCUS
technology development, through his presidency transition committee [64,71–73,82,92].
The rapidly changing domestic and international situation at the time greatly strengthened
the Yoon administration’s argument for abandoning the nuclear phase-out policy. First,
energy security began to surface in February 2022 due to Russia’s invasion of Ukraine, the
US-China trade conflict, and the COVID-19 pandemic [93–95]. Notably, the EU Parliament
decided to include nuclear power in the EU taxonomy in February 2022. This means that
policies around the world, led by the EU, have shifted to once again increase the use of
nuclear power as a means to achieve carbon neutrality by 2050. Furthermore, the EU can be
seen as recognizing the need for nuclear power to reduce dependence on external energy
sources and increase energy self-sufficiency to hedge against geopolitical risks such as a
war between Russia and Ukraine [96,97].

Second, a discussion was formed among the president and government officials that
the previous Moon administration’s hasty implementation of renewable energy policies
had led to market confusion and that it would be difficult to achieve high-intensity carbon
neutrality through renewable energy alone. Accordingly, the Yoon administration began
to roll back its renewable energy policies focused on solar and wind power in earnest. It
established a plan to reduce the share of solar power, which currently accounts for 87.13%
of renewable energy sources, to 60% by 2030, and increase the share of wind power from the
current 13% to 40% over the same period. In addition, it declared the expansion of nuclear
power plants and promoted the construction of new Shin Hanul Units 3 and 4 [71,73,98].
President Yoon sought to make nuclear power a core driver of the national energy mix by
actually resuming construction of nuclear power plants that had been suspended and by
taking measures to ensure that reactors with expired operating licenses (10 units by 2030)
continue to operate [60,71].
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4.2.2. The Yoon Administration’s Reorganization of the Nuclear Ecosystem Without Public
Discourse and the Activities of Nuclear Interest Groups

Since taking office, the Yoon administration has been promoting the restoration of
the energy ecosystem centered on nuclear power. As part of this effort, the government
increased the nuclear power-related policy budget by 1498% for 2023, while reducing the
budget for renewable energy sources like solar and wind power by approximately 43%
compared to the previous administration [99]. As a result, Korea ranked 5th in the world in
terms of nuclear power generation capacity, with nuclear power accounting for 31.69% of
its power generation as of 2024 [100,101]. However, like the Moon administration’s push for
renewable energy, the nuclear energy issue has failed to secure a proper sphere for public
discussion. In fact, the Yoon administration faced a double whammy: solar power faced
the environmental and efficiency issues of wind power, coupled with persistent opposition
from local residents (“Not in our neighborhood”), hindering the construction of additional
nuclear power plants. Nevertheless, the president and regime actors failed to engage in
a public discourse on the return to nuclear power beyond internal discussions, raising
questions about the government’s ability to achieve its carbon neutrality goal [60,71].

Meanwhile, nuclear power, the core energy source of the Korean nuclear industry, has
contributed significantly to maintaining a stable power supply and energy security for
decades. Higher education institutions have also cultivated numerous elites. However,
due to the expertise and complexity of nuclear technology, these elites have been criticized
for forming interest groups that hinder political oversight and complicate nuclear power
plant safety assessments. Even before the launch of the Yoon administration took office,
competition among nuclear power-related interest groups, including those in industry,
academia, and public institutions, to lobby the political establishment intensified. Consid-
ering these factors, it is possible that the nuclear power interest groups suppressed during
the Moon administration significantly influenced the Yoon administration’s adoption of
nuclear power restoration policies. From this view, the argument that the Yoon adminis-
tration’s energy transition decisions are the result of bottom-up proposals from a small
group of elites seems to be also noteworthy [102]. During the Yoon’s term, residents of
nuclear power plant areas concentrated in the south and especially southwestern regions of
the Korean Peninsula have strongly opposed the construction of additional nuclear power
plants, citing concerns about the safety of nuclear waste disposal. This led to expectations
that the Yoon administration would face difficulties physically expanding or replacing
additional nuclear power plants.

Recognizing these concerns, the Yoon administration and regime actors appear to have
actively considered small-scale nuclear power plants, as described in Section 4.2.3, as an
alternative to large-scale nuclear power plants, while aiming to strengthen nuclear power.
Figure 3 shows that, as a result of the Yoon administration’s energy policy implementation,
the share of renewable energy in the total energy supply (TES) has decreased, while the
share of fossil fuels, including oil, coal, natural gas, and nuclear power, has increased.
Furthermore, Figure 4 illustrates that nuclear power accounts for an overwhelming 79% of
domestic energy production. In short, Figures 3 and 4 demonstrate the Yoon administra-
tion’s commitment to actively utilizing nuclear power for efficiency and strategic purposes
in the energy transition process, and the direction of the energy transition focuses on the
gradual restructuring and systemic improvement of the existing fossil fuel system [103].
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Figure 3. Total energy supply. Source: IEA. Korea (2024) [103].

 

Figure 4. Domestic energy production, Korea, 2024. Source: IEA. Korea (2024) [103].

4.2.3. Pitfalls of the Nuclear Energy System Transition Based on Innovation in
SMRs Technology

The Yoon administration established the first draft of the national plan for carbon
neutrality in March 2023 in accordance with the enactment of the Framework Act on
Carbon Neutrality and Green Growth to respond to the climate crisis (effective March 2022).
Starting in August 2022, the government collected opinions from major actors, including a
technical working group comprising experts from national research institutes, as well as
industry officials, academia, cooperatives, organizations, and local governments [90,104].

CCUS, which the Moon administration touted as a key technology for achieving
carbon neutrality but failed to commercialize due to the absence of relevant legislation,
became available for technology development support with the enactment of the CCUS
Act in January 2024 under the Yoon administration [105]. In contrast, in February of the
same year, President Yoon announced plans to invest $3 billion in nuclear energy research
and development (R&D) by 2027 and foster the SMRs industry, emphasizing the nuclear
industry’s centrality in achieving Korea’s carbon neutrality goal by 2050. This was an
official declaration of a move beyond the abandonment of nuclear phase-out policies and a
commitment to an energy policy centered on nuclear power expansion [106]. Accordingly,
in May 2024, a plan for technological development and demonstration promotion to secure
next-generation nuclear energy was developed. Discussions began on revising existing
nuclear energy-related laws and enacting a special SMRs law to support SMR development
in earnest.

However, there was considerable opposition. SMRs developed in advanced countries
over 40 years ago are small in scale and expensive compared to large-scale nuclear power
plants for the same electricity production, resulting in little demand. While SMRs gained
traction following the nuclear accident in Japan, their economic feasibility, particularly
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their safety, remained unproven. Continuously, questions have been raised about the
appropriateness of expanding SMRs in Korea, a country with a small land area. Despite
this, President Yoon did not hesitate to criticize the Moon administration’s nuclear phase-
out policy as ideological and unscientific. Reversely, the Democratic Party of Korea and
environmental groups argued that strengthening renewable energy would actually be a
faster and safer way to boost South Korea’s industrial competitiveness and participate
in the global climate crisis [71,107,108]. Furthermore, some experts have raised concerns
about unfounded optimism, arguing that SMRs are not a “game changer” that will alter the
direction of nuclear power generation. They also argued that it would be better to focus
on developing them for export, as public acceptance of additional nuclear power plants
is low and the Yoon administration’s goal of commercializing SMRs by 2028 is virtually
impossible to achieve due to the short period of time [71].

Unfortunately, while conflicting views were expressed through the media during his
term, there was no public discourse involving various stakeholders in order to resolve the
conflict surrounding the transition to nuclear energy. Nevertheless, with SMRs emerging
as an alternative to the surge in electricity demand driven by the expansion of artificial
intelligence (AI) data centers, and Korea Hydro & Nuclear Power winning a 28 trillion
won contract to build a nuclear power plant in the Czech Republic in July 2024, the
potential for nuclear power to become a catalyst for the energy transition is only growing
in Korea [109,110].

4.2.4. The Dilemma in a Nuclear-Centric Energy Regime Institutionalizing and the
Unexpected Presidential Vacancy

The Ministry of Trade, Industry and Energy (MOTIE) announced the 10th Basic Plan
for Electricity Supply and Demand in January 2023, which included plans to increase the
share of nuclear power generation from 23.9% to 32.4% and adjust the share of renewable
energy generation from 30.2% to 21.6% by 2030 [111–113]. However, unlike the plan to
build a new transmission and distribution network for renewable energy by activating
distributed generation, the announcement at the time was no specific mention of the small
modular reactor project.

Then, in August 2023, the MOTIE announced that the budget for 2024 would be
significantly expanded to support nuclear power generation. Key among these is the
budget for the Electric Power Industry Infrastructure Development Project, which will be
allocated to support nuclear power plants, increasing by more than 14 times from 8.9 billion
won in 2024 to 142.1 billion won. Specific projects include KRW 11.2 billion (KRW 2.3 billion
increase) for the Nuclear Ecosystem Support Project, KRW 100 million (net increase) for the
SMR Manufacturing Support Center Construction Project, KRW 100 billion (net increase)
for the Nuclear Ecosystem Financial Support Project, KRW 25 billion (net increase) for the
Nuclear Power Plant Export Guarantee Project, and KRW 57.9 billion (net increase) for
the Nuclear Power Plant Equipment and Materials Down payment Guarantee Insurance
Support Project [98]. Meanwhile, the Ministry of Science and ICT and the MOTIE have
decided to jointly pursue a technology development project to secure next-generation
nuclear power plants from 2023 to 2028, based on the SMRs development plan announced
by the Korea Atomic Energy Promotion Commission in 2020. Accordingly, the budget for
the innovative small modular reactor (i-SMR) technology development project has been
allocated to 33.3 billion won, a more than sevenfold increase from 3.9 billion won in 2022.
The nuclear power plant budget, passed by the National Assembly on 21 December 2023,
was 11.5188 trillion won, an increase of 445.2 billion won from the budget proposed by the
Ministry of Trade, Industry and Energy, the lead ministry [113,114].

Since President Yoon first proposed the Carbon-Free Energy (CFE) Initiative at the UN
General Assembly in September 2023, the government has sought to promote a transition
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to carbon-free energy, centered on nuclear power, which it believes has a comparative
advantage over renewable energy in terms of carbon emissions. The CFE Initiative not
only encompasses renewable energy sources but also various carbon-free energy sources,
such as nuclear power, CCUS, as means of achieving carbon neutrality. To address the
immediate priority of reducing greenhouse gases by 40% by 2030 compared to 2018 levels,
the Yoon administration agreed that coal and oil power generation should be replaced
with renewable energy and nuclear energy to meet the immediate challenge of reducing
greenhouse gases by 40% by 2030 compared to 2018 levels, but in reality, it has accelerated
the expansion of nuclear power. According to the International Energy Agency (IEA),
nuclear power has the lowest greenhouse gas emissions among major power sources, while
solar power emits more than five times more carbon than nuclear power [115]. As shown
in Table 4, carbon emissions in 2021 actually increased compared to 2020, despite the
Moon administration’s focus on reducing fossil fuel and nuclear power generation and
expanding renewable energy. The fact that renewable energy generation entails greater
carbon emissions than other energy sources can also be seen as influencing the Yoon
administration to strengthen the existing nuclear power system [116].

In the 10 April 2024 general election, President Yoon’s ruling party failed to secure
a majority in the National Assembly, losing to the progressive opposition Democratic
Party of Korea. The opposition Democratic Party of Korea and its satellite parties secured a
majority, suggesting that the Yoon administration’s nuclear energy restoration policy would
was expected to face a difficult crossroads [117]. Even though the Yoon administration
attempted to secure official support for the CFE from the IEA and build an international
consensus, it collapsed before completing its term amidst a political crisis, and the CFE
initiative was finally destined to be passed on to the next administration. The Yoon
administration’s sudden resignation halted the nuclear-centric energy transition, and
like the Moon administration, its hasty and unilateral decision to transition left Korea’s
energy transition disoriented and in a dilemma. In short, the Yoon administration’s energy
transition can be characterized by a return to nuclear energy, based on the economic
feasibility of previous conservative administrations, and partial institutional reforms to
promote nuclear technology innovation.

5. Discussion
5.1. The Moon Administration’s Pathway Type of Reconfiguration

The reconfiguration type of MLP framework is characterized by strong macroeconomic
pressures, the symbiotic nature of niche technology markets with the existing system, the
dominance of political logic, and limited institutional change. Accordingly, the results
reveal that the Moon administration’s transition pathway falls into the reconfiguration
type. The Moon administration attempted to force an energy transition amidst intense
pressure from the global landscape and inadequate infrastructure to support the niche
technologies that had developed over time. Moreover, despite the active cooperation
between the president and political regime actors and stakeholders to expand renewable
energy, institutional changes have been limited due to political logic.

(1) Actors: President Moon, the government officials surrounding him, the Democratic
Party of Korea, their supporters, environmental activists, and related organizations
were key actors in this reconfiguration pathway type. They advocated for a nuclear
phase-out and expanded renewable energy as tools for a rapid transition to a carbon-
neutral society. The government’s shift to renewable energy has also led to conflicts
between new market entrants and local residents and existing businesses. Unlike con-
servative governments in Korea who supported nuclear power and actively promoted
the expansion of nuclear power plants, the Moon administration, as a progressive
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government, appears to have actively utilized the energy transition to differentiate
itself from previous administrations that had been in power for the past decade. In
particular, it shared environmental ideological values with stakeholders who had
influence on regime formation as policy tools to achieve its goals. Relatively, the
participation of stakeholders such as government ministries, academia, and interest
groups related to nuclear power in the policy making was completely excluded.

(2) Technologies: The Moon administration established a renewable energy transition
roadmap centered on solar and wind power and employed various existing measures
to promote technological advancement, including a mandatory supply system, a feed-
in tariff system, promotion of solar power generation in rural areas and buildings,
creation of an eco-friendly energy fund, and pilot projects for eco-friendly energy
self-sufficient cities. As a result, niche markets for renewable energy have grown, but
the market has become rather chaotic as small, unlicensed companies, in addition to a
few large corporations, have entered the solar and wind energy business. Because the
focus was on large-scale investment and expansion to achieve the goal rather than the
development of renewable energy technology itself, the actual increase in renewable
energy generation was minimal. Among renewable energy sources, the focus has
been on solar and wind power technologies, while tidal, small hydro, and hydrogen
energy technologies have received relatively less attention and development.

(3) Rules and institutions: Despite its goal of eliminating nuclear power and expand-
ing renewable energy through the 9th Basic Electricity Supply and Demand Plan,
the Moon administration failed to enact relevant laws, delaying the expansion and
modernization of power distribution and transmission infrastructure. Furthermore, a
lack of cooperation from local governments and residents hindered the proper imple-
mentation of the national power grid expansion project, and the structural problems
inherent in KEPCO’s monopoly on the power grid remained unresolved. Meanwhile,
while the Framework Act on Carbon Neutrality and Green Growth was enacted, it
did not specify carbon reduction targets beyond 2030, and there were no systems
or laws related to nuclear power plant decommissioning. Legal systems for CCUS
technology, a key technology for achieving carbon neutrality, were not established
and were passed on to the next administration for processing. Even before the enact-
ment of relevant laws, it presented a vision to seize new opportunities for change by
establishing renewable energy transition goals and plans and forming and operating
a committee, a move that appears to be a step ahead of the previous administrations.

5.2. The Yoon Administration’s Pathway Type of Transfomation

The transformation type of MLP framework is characterized by the reorganization
of the existing system through coordination of existing actors, low-level macroeconomic
pressures, underdeveloped niche innovation, the dominance of economic logic, and par-
tial change. The results reveal that the Yoon administration’s pathway can be seen as a
transfomation type. This is because, like previous conservative administrations, the Yoon
administration pursued a systemic reorganizing centered on nuclear power. The global
energy environment at the time was favorable for the coexistence of nuclear and renew-
able energy, so global macroeconomic pressures were minimal. Additionally, the Yoon
administration sought to implement partial reforms of the existing system by adopting the
development of SMRs as an economical alternative to large nuclear power plants.
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(1) Actors: President Yoon appears to have pursued a return to the nuclear-centric ecosys-
tem of the previous conservative administrations. He flexibly responded to changing
global landscape pressures, including the inclusion of nuclear energy in the EU tax-
onomy, and by emphasizing the inefficient nature of renewable energy, creating the
internal pressure to return the energy system to the level it was before the Moon ad-
ministration. Key players influencing the pathway to nuclear-centric energy transition
at the time included President Yoon, the People Power Party, the nuclear industry,
public institutions such as the Korea Hydro & Nuclear Power (KHNP), and academia
and research institutes related to nuclear power. Most of these people felt oppressed
by the Moon Jae-in administration because they supported nuclear energy.

(2) Technologies: The Yoon administration was supposed to develop SMR technologies
as a new niche innovation for low-carbon energy and attempted to restructure the
existing energy system through partial changes. Early in his term, the Yoon adminis-
tration emphasized balanced development of renewable energy and nuclear power
to achieve carbon neutrality. However, by later prioritizing and promoting nuclear
power and natural gas over renewable energy, it revealed technological lock-in to pre-
vious conservative administrations. It also expanded the power generation capacity of
25 nuclear power plants from 23% during the Moon administration in 2018 to 30.69%
by 2024. In 2024, it increased the budget for small modular nuclear power plant
technology development nine-fold compared to 2022, setting a goal of completing
development by 2028, aiming to build a clean energy ecosystem centered on nuclear
power. Conversely, the renewable energy niche market and related technology devel-
opment, which had been revitalized under the Moon administration, were relegated
to a lower priority. Instead, Yoon government sought to develop SMR technologies as
a new niche innovation and attempted to improve the existing energy system through
partial changes.

(3) Rules and institutions: In the 10th Basic Plan for Electricity Supply and Demand, estab-
lished in 2023, the Yoon administration decided to expand the share of nuclear power
generation and reduce the share of renewable energy generation. This meant a partial
energy transition centered on nuclear power, which has lower carbon emissions than
renewable energy. The budget for power industry and infrastructure development
projects to support nuclear power generation was significantly increased compared
to the previous year. Furthermore, the Yoon administration actively pursued the
development of innovative small sized reactor (SMR) technology, a next-generation
nuclear power plant, over the next five years, and a special law on SMRs was proposed
in the National Assembly. It first proposed the CFE Initiative to the international
community and enacted the CCUS Act, but focused on the development of nuclear
power throughout its term, and no new laws related to renewable energy were enacted
during its term.

5.3. Comparative Analysis of Transition Pathway Types Across Two Administrations

While the two administrations shared the era-defining goal of carbon neutrality, their
approaches to achieving it differed markedly, as Table 5 illustrates.
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Table 5. Comparative results using the multi-level perspective analytical framework.

The Moon Administration The Yoon Administration

Actors

· President Moon and his progressive party
with their supporters

· Governmental officials
· Environmental activists and

related organizations
· New niche market entrants and existing

players related to renewable energy

· President Yoon and his conservative party
with their supporters

· Existing nuclear industries
· Public institutions such as the Korea

Hydro & Nuclear Power (KHNP)
· Academia and research institutes related

to nuclear power.

Technologies

· Development of solar, wind power
centric technologies

· Insufficient power grid technology and
infrastructure for the transmission and
distribution of renewable energy

· Expanding the markets of
renewable energy

· A surge in R&D investment in small-scale
nuclear reactor (SMR) technology, driven
since mid-term of office

· Inadequate development of renewable
energy-related technologies

· Nuclear power generation
technology exports

Rules/Institutions

· Renewable energy first and nuclear
phase-out in the 9th Basic Electricity
Supply and Demand Plan

· Revision of laws related to renewable
energy generation

· Lack of progress in expanding the
national power grid for renewable energy
and the issue of KEPCO’s power grid
monopoly

· Enactment of the Framework Act on
Carbon Neutrality and Green Growth and
failure to set carbon reduction targets
beyond 2030.

· Absence of legislation related to nuclear
power plant decommissioning.

· Lack of legislation to promote
CCUS technology.

· Lack of public discourse on
energy transition

· Nuclear power first in the 10th Basic
Electricity Supply and Demand Plan

· System restructuring initiative for a
nuclear-centric energy transition

· Major funding in SMR R&D starting
during the term

· Establishment of CCUS act
· CFE initiative proposed to the

international society
· Special Act on SMRs proposed in the

National Assembly
· No new basic laws related to

renewable energy
· No public discourse on energy transition

Pathway Reconfiguration type Transformation type

5.4. Implications for Korea’s Short-Term Energy Transition Case

In a multi-level perspective analytical framework, the energy transition goals of the
Moon and the Yoon administrations can be summarized as expanding renewable energy
and nuclear energy, respectively, but neither administration achieved the energy transition
they had aimed for, and they pursued different energy transition pathways. So why did
the two administrations pursue the contrasting energy transition pathways, and why did
they fail to achieve their goals? As assumed in the Introduction, the answer turned out to
lie in the differing socio-technical systems of the two administrations.

The findings provide detailed implications as follows: (1) Current lock-in of Korea’s
energy transition stemmed from the two administrations’ conflicting socio-technical sys-
tems and their political strategies for differentiation from the previous administration.
The differing attempts of energy transition of the Moon and the Yoon administrations
were more strongly influenced by political regimes than by external pressures and the
development of niche technology innovations, which are fundamental elements of the
socio-technical system. For example, President Moon pushed for a transition to renewable
energy to differentiate himself politically from former President Park, who was impeached
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and forced to resign during her term. Conversely, President Yoon seemed to have attempted
to revive nuclear energy out of enduring animosity toward President Moon. Due to this
politically driven system, Korea has rushed to implement its short-term energy transition,
inevitably facing numerous challenges over the past decade. (2) Both administrations were
so fixated on specific political ideologies that they neglected to build a social consensus
that would ensure a sustainable energy transition, and they even failed to create a public
discourse or public sphere. Actually, the Moon administration conducted public opinion
polls to halt construction of existing nuclear power plants, but after deciding to resume
construction, it made no further efforts to raise public discourse. Throughout its term,
the Yoon administration unilaterally declared a return to nuclear power without public
discourse and focused on issuing related strategies.

The findings of this paper thus far provide the lesson that while government policy
and infrastructure support are essential for a sustainable energy transition, unilaterally
transforming socio-technical systems for political purposes by political regime actors with-
out the social capital of citizen participation is bound to fail. Accordingly, to overcome the
confusion that has arisen during the energy transition over the past decade, it proposes that
the Korean government, political leaders, and stakeholders establish a public sphere based
on bipartisan cooperation, not partisan ideology, and establish a longer-term transition
roadmap that ensures sustainable energy security for current and future generations.

The key point is that renewable energy and nuclear power are complementary, not
competitive, in achieving a stable power supply and carbon neutrality. It underscores
that developing an integrated strategy that combines renewable energy, including future
innovative energy sources like solar, wind, and hydropower, with nuclear power is the
starting point for achieving sustainable carbon neutrality.

In conclusion, energy transition is one of the core strategies for achieving carbon
neutrality. Therefore, it is crucial to recognize that there is no single, fixed pathway to
carbon neutrality. The Korea’s short-term transition case limited in that the transition was
driven by political objectives and intentions, rather than socio-technical transitions. Trial
and error are inevitable in any country’s journey to achieving carbon neutrality, so new
pathways must be explored through continuous improvement and adjustment. Given
the descriptive case study methodology employed in this research, the findings exhibit
inherent limitations in terms of generalizability and value neutrality. Future investigations,
incorporating more extensive empirical data and quantitative analyses, are anticipated to
provide deeper insights.
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