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Integration aspirations, integrating green energy into socioeconomic processes is essential for further
sustainable development. The purpose of this study is to characterize the main legal aspects of the green
transition in Ukraine. An analysis of modern legislative acts and relevant literature was conducted. The collection
of sources is formed based on the PRISMA approach. A total of 59 sources were processed. The 7 post-2022
legislative acts analysis shows Ukraine is focusing on renewable energy sources (RES) auctions and energy
storage. The research used the method of comparative analysis. The results determined that the legal regulation
of RES in Ukrainian realities is related to the European integration of Ukraine and the consequences of Russian
aggression. A list of strategies and main legal rules regulating green energy and RES is also defined. RES’s
significant role in forming sustainable economic development is also characterized. The conclusions indicate a
direct impact of renewable energy on ensuring the stable growth of the energy sector of Ukraine, through
mechanisms for ensuring energy sustainability and the future sustainable development of the economy.

Keywords: economic sustainability, energy security, energy storage systems, environmental regulation, green

economy, renewable energy sources

INTRODUCTION

Successful economic development comprises a range of
critical factors, among which the stable operation of the
energy sector stands out. Fossil fuel sources serve as the
primary energy resource, with dependency on natural gas and
oil being one of the main contributors to the ongoing
environmental crisis. Modern researchers have established
that future energy demand will only increase. They propose
addressing this issue not solely through reliance on finite,
non-renewable sources (Kappner et al., 2023; Koval et al.,
2022). Accordingly, recent years have witnessed positive
transformations worldwide in expanding renewable energy
capacities (Dunn et al., 2018; Kurepina, 2023; Rodinova et al.,
2024). Renewable energy is an alternative method for
addressing growing energy challenges. Furthermore, it has
been identified as a means to prevent further consequences of
climate change (Mhlanga & Ndhlovu, 2024; Olujobi et al.,
2023; Vanegas Cantarero, 2020).

Contemporary scholars also recognize that the green
transition in Ukraine is an integral part of the national
sustainable development strategy and a response to global

challenges (Devterov et al., 2024). In the Ukrainian context,
the green transition refers to the comprehensive
transformation of the economy and society towards
environmental sustainability, climate neutrality, and energy
efficiency (Kumar, 2024). These challenges include climate
change, economic dependence on traditional energy sources,
and modernizing the energy infrastructure. However, the
primary research issue lies in the fact that various legal
challenges accompany this process. Notably, insufficient
legislative regulation of renewable energy sources (RES) and
difficulties integrating international standards into national
legislation represent significant obstacles (Kurepina, 2023;
Rodinova et al., 2024). Additionally, the role of innovations,
particularly in digitalization, is pivotal in this context
(Klynovyi et al., 2023). Considering the challenges posed by
the war, there are also issues related to stimulating
investments in “green” energy. In the Ukrainian context,
“green” energy generally refers to energy produced from
renewable sources such as solar, wind, hydro, and biomass.
While nuclear energy is considered low-carbon and plays a
strategic role in Ukraine’s energy mix, it is not typically
classified as “green” due to concerns over radioactive waste
and safety (Myronenko et al., 2017). Ukraine’s energy
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transition plans are distinct from those of other conflict-
affected nations like Syria or Yemen due to the influence of the
wartime backdrop. Before 2022, green tariffs—fixed above-
market rates guaranteed by the state for electricity generated
from renewable sources such as solar, wind, and biomass—were
Ukraine’s primary tool for encouraging investment in
renewable energy. Law no. 555-IV (“on alternative energy
sources”) and its ensuing changes, which supported feed-in
tariffs and streamlined connection processes, changed the
legal landscape. However, legislative priorities changed
following the full-scale invasion on 24 February 2022. The
main points of emphasis were energy decentralization, critical
infrastructure resilience, and alignment with the EU’s green
deal and REPowerEU policy. Notably, wartime law has shifted
from incentivization to strategic sustainability by introducing
steps to promote energy security, attract private-public
collaborations, and lessen reliance on imported fossil fuels.

This situation is primarily linked to deficiencies in national
legislation in this sphere and insufficient investment in this
promising sector of the economy (Cherniavsky et al., 2024).
Another complication to this research problem is the
requirement to formulate a new state energy policy. Ukraine’s
commitment to European integration drives interest in the
European experience of alternative energy development and
the implementation of various related programs.

Therefore, considering the above aspects, this research
problem is significant and timely, as challenges persist despite
the adoption of legal acts, complicating the implementation of
specific RES projects. The scientific novelty and originality of
this study are determined in several interrelated dimensions.

First, the study focuses on the legal aspects of Ukraine’s
“green” transformation in the context of a full-scale war.
Although the existing literature considers the development of
renewable energy in peacetime or in economies in transition,
there is currently no clear legal analysis that would study the
role of war realities, namely the destruction of infrastructure,
the need for decentralization and the growth of security
threats, in changing the regulatory environment. Thus, the
case of Ukraine is a unique case, different from other countries
affected by conflicts, as the process of European integration
and bringing the legal framework into line with EU standards
is taking place at the same time.

Second, the study goes beyond the descriptive approach to
the development of renewable energy and contributes to the
science by assessing the adaptability and sustainability of
national legislation. The focus is on the transformation of legal
and institutional mechanisms: incentive models (e.g., feed-in
tariffs) and sustainability and security strategies, reflecting the
shifting priorities of legal policy in wartime. This approach is
rarely used in contemporary academic writing, where
legislation is usually considered in a stable context.

Third, the paper offers an important perspective on the
intersection of military energy governance and European
integration. Ukraine’s commitments under the EU association
agreement and its focus on the EU’s green deal and REPowerEU
program create an unprecedented case of harmonizing
domestic energy legislation with supranational standards in
the context of active armed conflict. This study contributes to
understanding the opportunities and gaps that exist in

Ukraine’s current legislation. In this way, the article advances
the discussion on sustainable development and links legal
reforms in Ukraine’s energy sector directly to the goals of
increasing resilience, achieving climate neutrality, and post-
war recovery.

Accordingly, this study will focus on analyzing the existing
legal framework governing the green transition in Ukraine and
its impact on sustainable development. This descriptive study
aims to examine and analyze the main legal aspects of the
green transition in Ukraine and characterize their current
influence on the country’s sustainable development. The
analysis will include exploring the existing legislation,
assessing its effectiveness, and identifying key issues and gaps
that must be addressed to ensure sustainable development.

The main objectives are as follows:

1. Review the academic literature on the implementation
of green energy sources (including renewable and low-
carbon technologies) and their role in Ukraine’s green
energy transition.

2. Analyze Ukraine’s current legislation related to green
energy transition and the development of RES.

3. Assess the impact of recent innovative legislative acts
on promoting sustainable development through the
expansion of green energy in Ukraine.

LITERATURE REVIEW

Green energy remains one of the key areas of development
for the modern economy, particularly in Ukraine. Legal
regulation plays a decisive role in successfully implementing
RES in the context of global climate change and the need to
ensure energy security. This review analyzes three scientific
papers on the legal aspects of green energy development and
its impact on Ukraine’s energy sustainability. Cherniavsky et
al. (2024) examined the impact of RES on Ukraine’s energy
sustainability. The paper emphasized the importance of legal
mechanisms for promoting the use of green energy and
integrating international standards at the national level.
Martyn et al. (2024) highlighted strategic directions for the
development of Ukraine’s energy sector through the
introduction of RES. Particular attention was paid to the legal
aspects of developing strategies that promote environmental
safety and sustainable development. Petlenko (2024) analyzed
the financial aspects of green energy and their impact on
Ukraine’s energy security. He emphasized the need for legal
regulation to attract investment in RES and create favorable
conditions for developing a green economy. Kurbatova et al.
(2020) highlighted the significance of government policies in
supporting the development of RES in developing economies,
with particular attention paid to Ukraine. The business and
industrial sectors are considered when discussing economic
strategies aimed primarily at encouraging electricity
production from RES (Yermolenko et al., 2022).

The outlined mechanisms may include “green tariffs,”
credit programs in the RES sector, and tax and customs
incentives (Kamri et al.,, 2024). Bondarenko et al. (2023)
characterized the role of contemporary green initiatives in
ensuring the stable functioning of Ukraine’s energy sector.
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Researchers have also focused on evaluating the impact of
incentive mechanisms on deploying renewable energy
generation capacities (Kuzemko et al., 2022). Meanwhile,
Redko et al. (2023) analyzed the primary strategies for
innovative development in the fuel and energy sectors of
Ukraine and the EU. Gryshchenko et al. (2021) outlined critical
contemporary legal trends, while Masyk et al. (2023) examined
the specifics of energy security in Ukraine and Europe,
providing a comprehensive comparative analysis.

The study by Trushkina et al. (2021) presents the
fundamental conceptual framework for developing Ukraine’s
national energy system within the scope of the EU’s green deal.
Yermakov and Kostetska (2022) also described fundamental
changes and environmental challenges in green economy
implementation policies. The critical aspects of decentralizing
Ukraine’s policies to achieve sustainable development are
presented in the study by Zaiets et al. (2022). Moreover,
Pereira et al. (2022) assessed the impact of the Russia-Ukraine
war on effectively achieving sustainable development goals.
Ciot (2023) explored the influence of the war on implementing
the EU’s green deal. Integrating EU standards into Ukraine’s
legal framework is detailed in the work of Miniailenko and
Chornovol (2023).

However, there is academic agreement in two recent
studies that the role of green electricity in Ukraine’s overall
energy consumption remains marginal (Cherniavsky et al.,
2024; Kuzior et al., 2021). This minimal contribution persists
despite government efforts to encourage the development of
RES and introduce favorable conditions for renewable energy
projects (Gorokhova et al., 2020; Kopytsia, 2021). Given this
situation, this study will address the primary challenges
impeding the widespread adoption of renewable energy.
Furthermore, while the analyzed works reveal certain aspects
of the legal application of alternative energy sources, they fail
to comprehensively cover Ukraine’s transition to a renewable
energy system.

This study addresses this gap by examining Ukraine’s green
energy transition through a review of relevant legislation,
academic discourse, and recent legal innovations, with
particular focus on their contribution to promoting
sustainable development.

METHODOLOGY

This study belongs to the category of quantitative research,
with a descriptive design at its core. This type of research aims
to provide a detailed depiction of a phenomenon without
conducting an in-depth analysis of its causes or consequences.
The study collects and systematizes contemporary scientific
materials related to Ukraine’s green transition. The primary
goal of this descriptive research is to present an accurate
overview of the green transition process using evidence from
scientific literature and Ukrainian legislation.

This descriptive research relies on objective, primarily
quantitative data. The study employs a descriptive approach to
systematize and describe the legal framework for Ukraine’s
green transition. The sample source comprises various
materials, including legislative acts (focusing on
contemporary laws and updated versions of older regulations)

and diverse scientific literature, such as journal articles,
international conference proceedings, and book chapters. The
selection of scientific literature prioritized publication dates
and ensured that materials were published in strictly peer-
reviewed journals.

The study employs the PRISMA approach, encompassing
stages such as identifying and screening scientific studies,
culminating in data analysis. Critical bibliometric databases,
Web of Science and Google Scholar, were initially selected to
search for relevant sources. Preliminary research identified
seven contemporary legislative acts related to energy sector
regulation in Ukraine (n = 7). Within the bibliometric
databases, 829 articles were retrieved using keywords such as
Ukraine, legal aspects, green energy, Ukrainian law,
development, and regulation. The literature search was
confined to the 2019-2024 time frame, with filters set to
include only review articles.

Following the initial retrieval, duplicate records were
removed (165 articles). The subsequent screening process
applied specific exclusion criteria to ensure relevance and
quality. Articles were excluded based on the following reasons:

1. TIrrelevance to the legal dimension of green transition
policies or energy regulation (107 articles)—studies that
focused exclusively on technical, engineering, or purely
economic aspects without addressing regulatory or
legal frameworks.

2. Lack of thematic alignment based on abstract and
keyword analysis (243 articles)-publications that did
not mention Ukraine or failed to address broader issues
of legal regulation, renewable energy law, or the green
transition within policy or legislative contexts.

3. Non-compliance with publication criteria, such as non-
peer-reviewed sources, editorials, opinion pieces, or
papers published in journals with no clear peer-review
policy.

4. Inadequate language requirements—studies published
in languages other than English without a sufficiently
detailed English abstract (less than 200 words).

5. Authorship threshold exceeded-publications with
more than six authors were excluded to maintain
consistency and ensure academic accountability.

6. Insufficient methodological transparency-studies
lacking a clear description of methodology or empirical
foundation were excluded.

The final set of sources included only those that met all five
inclusion criteria and passed the multi-stage PRISMA review
process, ensuring thematic relevance and methodological
rigor (Figure 1).

This study uses not only legal analysis, but also a multi-
perspective approach. It also includes data from secondary
sources, including previously conducted interviews and field
research conducted by other scholars and international
organizations. This approach allowed for an indirect
assessment of the implementation of legal norms and the
problems faced by stakeholders in practice. In particular, along
with the analysis of regulatory acts and literature regulating
the energy transition in Ukraine, economic indicators
(investment volumes, dynamics of renewable energy
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Figure 1. PRISMA flow chart (Source: Authors’ own
elaboration)
development, costs of its deployment), social aspects

(participation of local communities in the development of
energy clusters, the problem of energy poverty and access to
energy), as well as a comparative measurement with countries
that have experienced energy sector transformation in times
of crisis and conflict (in particular, the Balkans and the
countries of Central and Eastern Europe) were also taken into
account. Such a combination of legal, economic, social and
institutional analysis made it possible to avoid reducing the
study to a purely legal framework and provides a more holistic
understanding of the processes of Ukraine’s energy transition
during the war.

The study used a methodical, systematic strategy to
analyze current legislative acts and scholarly material
successfully. Comparative analysis and systematization are
among the techniques used. All the data were first arranged in
structured Excel tables to aid the analytical process. This made
it possible to compare and summarize information effectively,
especially regarding essential ideas like decarbonization,
green energy, and alternative sources.

The first table, which included fields like author, year of
publication, nation, and significant results, gave a methodical
summary of academic research on the evolution of the energy
sector. This framework made spotting common green

transition tendencies among various nations easier. A second
table focused on elements such as author, year of publication,
types of alternative energy sources, environmental regulation
(green economy), key challenges, and overall conclusions. This
enabled a more detailed description of the main directions of
environmental legislation and the implementation of
alternative energy initiatives in Ukraine. Using the
comparative method, the study compared the features of
Ukraine’s green transition with practices observed in other
countries. This was achieved by comparing the findings of
Ukrainian researchers with those of scholars from different
nations.

RESULTS

Ukraine currently possesses significant potential in critical
types of renewable energy; however, these still account for
only a minor share of the country’s overall energy balance.

In 2019, Ukraine ranked among the top ten countries
worldwide in terms of renewable energy development rates. By
2020, it was among the top five European countries in the solar
energy sector’s growth. Since 2017, investments in renewable
energy projects in Ukraine have consistently exceeded those in
fossil fuel projects. This effect is also noticeable after the start
of hostilities (see Table 1).

By 2021, the Ukrainian energy sector faced Uncertainty. On
the one hand, the government began fulfilling commitments
outlined in the “memorandum of understanding on resolving
problematic issues in Ukraine’s renewable energy sector”
(adopted in 2020), including initiating debt repayments owed
to renewable energy producers. On the other hand, there were
attempts at the state level to declare the so-called “green
tariff” either illegal state aid or unconstitutionally approved
support (Omelchenko, 2022). At the same time, the
government has directed significant efforts to develop the
outdated nuclear energy infrastructure. For example, this is
evidenced by the adoption of the state program for the further
development of the nuclear industrial complex until 2026. The
onset of large-scale military invasion left the renewable energy
sector uncertain, exacerbated by military actions and the
damage and occupation of critical energy infrastructure
(Bondarenko et al, 2023). Nevertheless, despite these
challenges, the renewable energy system demonstrated
growth. In particular, the 2021-2022 gas crisis highlighted the
potential for bioenergy development in Ukraine. Against the
backdrop of exceptionally high gas prices, bioenergy’s
potential became crucial, as it could address part of the gas
deficit in producing thermal or electrical energy (Kirin et al.,
2023; Miniailenko & Chornovol, 2023). Consequently, 21 MW
of biogas plants were commissioned in 2021, doubling the
capacity installed in 2020.

Regions such as Crimea, Dnipro, Odesa, Kherson,
Zaporizhzhia, Kharkiv, and Chernihiv exhibited notable
growth in the installed capacity of solar power facilities.

Table 1. Results of stimulating and using energy produced from renewable sources in Ukraine for 2014-2024 (Ukraine Energy

Profile)
Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Percentage (%) 3.9 4.9 5.9 6.7 7.0 8.1 9.1 n/d n/d 9.5 n/d
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Figure 2. Dynamics of the development of the RES in Ukraine
in recent years (2018-2022) (Adapted from Omelchenko, 2022)

Figure 2 illustrates the critical performance indicators of
the renewable energy sector, reflecting its development
dynamics in Ukraine from 2018 to late 2021 and highlighting
the capacity growth of various power plant types.

The solar power plants (SPP) indicator demonstrates an
increase in capacity from 1,390 MW in 2018 to 6,380 MW by
the end of 2021. Small home SPP also experienced rapid
growth, particularly in 2021 (1,210 MW). Wind power plants
increased their capacity from 530 MW in 2018 to 1,670 MW by
the end of 2021. Small hydropower plants also expanded from
63 MW in 2018 to 152 MW in 2021. Finally, bioenergy power
plants gradually increased from 98 MW in 2018 to 121 MW in
2021. These data highlight the steady development of
Ukraine’s renewable energy sector over recent years (Figure
2).

As illustrated in Figure 2, SPP are the most prevalent,
supported by various modern legal initiatives. However, the
development of the wind energy sector is also notable.
Considering the growth in the installed capacity of wind
energy facilities, the most advanced regions in this field
include Kherson, Luhansk, Odesa, Mykolaiv, Donetsk,
Zaporizhzhia, and Ivano-Frankivsk (see Figure 3).

The practical dimension of legal regulation can be clarified
from the analysis of interviews and sociological research
conducted in previous years. In particular, according to the
results of surveys organized by the Ukrainian Renewable
Energy Association and the Razumkov Center in 2020-2021,
the majority of investors in the “green” energy sector noted
problems with untimely payments under the “green tariff” and
the instability of regulatory policy. Studies by international
organizations also showed key risks. For example, in 2022,
experts from the International Finance Corporation in a series
of interviews with Ukrainian RES producers noted that the
biggest problem remains the integration of new facilities into
the outdated energy infrastructure, which was not designed for
a large number of decentralized capacities (Hryhoriev et al.,
2024). Besides, interview participants emphasized that the
adoption of laws on energy storage and the development of
balancing systems opens up opportunities for the stable
integration of RES in the post-war period.

It is worth mentioning separately the results of qualitative
research conducted in communities where local renewable
energy projects are being implemented. As evidenced by
interviews with local government representatives in 2023
(provided in the reports of the USAID energy security project),

AL |
ﬂ\\}ﬁ\ 18 |
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Figure 3. Map of wind energy facilities (2018-2022) (Adapted
from Omelchenko, 2022)

decentralized solar and bioenergy installations have become
critical elements of ensuring energy sustainability during the
period of massive shelling.

An important decision made during the wartime period was
the European Commission’s approval in 2022 of the
REPowerEU plan, which prioritized the development of
renewable and alternative energy sources as a matter of
overriding public interest.

In addition, a significant wartime legislative development
was the adoption of Ukraine’s law “on amendments to certain
laws of Ukraine concerning the development of energy storage
systems”. This law facilitates the large-scale construction of
energy storage systems (EES) in Ukraine, which is critical for
the stability of its complex energy system. It also allows
renewable energy producers to exit balancing groups
independently and sell electricity across various market
sectors. Law no. 7427, passed in 2022, addressed “the
impossibility of regulating relationships within the natural gas
market ...” (Kovalenko et al., 2023; Naumenkova et al., 2022).
Moreover, the Ministry of Energy resumed implementing
“green” auctions. On 2 August 2022, a resolution was adopted,
establishing a schedule for auctions in 2023.

From 2 July 2023, Law of Ukraine No. 3141-IX (2023) came
into effect, outlining strategic directions in the energy sector.
This law aims to implement regulation no. 1227/2011,
designed to ensure integrity and transparency in wholesale
energy markets in line with Ukraine’s European integration
aspirations. Thus, it can be concluded that the current
innovative legislation is directed toward aligning Ukraine’s
energy market with European principles of operation while
maintaining integrity. Notably, the law also identifies critical
violations related to abuse within the energy market.

At the end of July 2023, Law of Ukraine No. 3220-1X (2024)
was adopted, introducing significant changes in the renewable
energy sector and fostering the development of the “green”
energy sector. One key innovation was the introduction of a
particular market premium for electricity generators using
RES. This mechanism provides flexibility for alternative
energy producers, allowing them to choose an optimal support
system. This approach is expected to facilitate the flexible
integration of renewable energy. According to new estimates,
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Figure 4. Carbon tax rates (Center Eco Consulting, 2023)

starting in 2025, Ukraine will undergo a significant reform of
its state support mechanism for renewable energy through
changes to the terms of the “green tariff.” This tariff, which
has long been the main incentive for investing in SPP, will
gradually be reduced and transformed into new market-based
support instruments. In 2025, the green tariff for private
households will be 13.2-euro cents per 1 kWh, and for large
industrial SPP, 14.5-euro cents per 1 KkWh. However, after this
year, the tariff will no longer apply to new investments, which
means a transition to other mechanisms for stimulating the
development of RES. Significant changes will affect various
categories of energy market participants. These changes have
several potential implications for Ukraine’s energy market:

(1) a decrease in the attractiveness of investing in new SPP
under the old support model and

(2) increased competition in the electricity market.

According to Cabinet of Ministers Resolution No. 924,
establishing the national energy and climate plan (NECP) in
2023 initiated a significant innovation in the energy sector.
Scholars recognize this initiative as a vital step towards
European integration and meeting obligations under the
energy community. This document is a critical legislative
foundation for decarbonizing Ukraine and achieving carbon
neutrality (Law of Ukraine No. 924-2023-p, 2023).

It is also worth noting that in July 2021, the Ukrainian
government approved a new nationally determined
contribution to the Paris Agreement. This document aimed to
reduce greenhouse gas emissions by 35%. Since 2022, the
carbon tax has increased from 10 to 30 UAH/t CO.. Despite this
increase, Ukraine’s carbon tax rate remains the lowest in
Europe (see Figure 4).

Simultaneously, Ukraine’s economic strategy for 2030
identifies decarbonization and developing RES as critical areas
for transforming the national economy. According to the plans
outlined in this strategy, the share of RES in energy production

Carbon Tax Rates per Metric
Ton of CO,e

Lower Higher

is expected to increase to 25% by 2030 (Omelchenko, 2022).
The average carbon tax rates in a few chosen nations are shown
in Figure 4. However, Ukraine’s place in this context is still
undeveloped. Ukraine’s present carbon pricing is symbolic,
with a cost of only 35 UAH per ton of CO4 (€0.75), well below
the EU average of €50 to 100 per ton under the EU ETS and
related carbon border adjustment mechanism (CBAM)
requirements, even though the country has had a basic carbon
tax mechanism in its tax code since 2011. Furthermore,
Ukraine has not yet established a legally binding framework or
a fully operational carbon market that aligns with the energy
taxation directive or the EU’s green deal.

This disparity indicates a larger legislative weakness: the
lack of a market-based carbon pricing system jeopardizes the
nation’s capacity to meet the decarbonization objectives
outlined in the NECP.

The key policies regarding the green transition were
adopted following the full-scale invasion. Table 2 presents the
main legislative acts concerning RES enacted from the second
half of 2022 to 2023.

Consequently, the documents above highlight the positive
decisions made during the war and reflect the government’s
recognition of the significance of RES. Forming a modern
economy and adhering to the principles of energy efficiency
policy establish prerequisites for sustainable development.
Notably, in United Nations documents, sustainable
development is defined as a stage in societal progress that
enables the current generation’s needs to be met without
compromising the opportunities available to future
generations (Petrushenko et al., 2022).

In the context of harmonizing Ukrainian energy legislation
with EU law, it is advisable to analyze the compliance of
national regulations with the latest EU regulatory acts, in
particular regulation 2023/1542 on batteries and waste
batteries (known as the new battery law) and the CBAM
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Table 2. Key legislative acts regulating the renewable energy sector adopted since the beginning of the full-scale invasion

Name Description Year

REPowerEU Plan Renewable energy develop.mgnt has been identified as a 2022
priority.

Law of Ukraine “on amendments to certain laws of Ukraine regarding the The development of energy storage systems enables RES 2022

development of energy storage systems” producers to sell electricity on the market.

Law of Ukraine No. 2479-IX “on the peculiarities of regulating relations in . - . L

the natural gas market and the heat Is)upply sector durignug mar%ial law and The impossibility of regulating relations in the natural gas 2023

the subsequent restoration of their functioning” market.

Resolution of the Cabinet of Ministers of Ukraine No. 232 “on

amendments to the resolutions of the Cabinet of Ministers of Ukraine No. Sets the auctions for 2023 and indicative quotas 2022

420 of May 23, 2018, and No. 1175 of December 27, 2019”

Law of Ukraine No. 3141-IX Integrity and transparency of the wholesale energy market 2023

Law of Ukraine No. 3220-IX Defines change§ in renewable ene.rg.y, introduces a market 2024

premium for RES electricity producers
Resolution of the Cabinet of Ministers of Ukraine No. 924 “some issues of
implementing a pilot project on obtaining critically important industrial The creation of the NECP has been initiated. 2024

equipment (means of production) in the form of humanitarian aid”

(regulation 2023/956). On the one hand, the EU’s new battery
law establishes comprehensive rules on eco-design, supply
chain transparency, traceability, and mandatory producer
responsibility. Ukrainian legislation currently lacks a specific
legal framework regulating EES to the same extent,
particularly regarding procedures for the safe collection, reuse,
and recycling of batteries. Ukrainian rules for connecting to
power grids still do not fully consider the energy storage needs
and integration of such systems, creating a legislative gap
compared to European approaches to the circular economy in
energy (Romaniuk et al., 2024). On the other hand, CBAM is
gradually introducing requirements for the decarbonization of
products in key energy-intensive sectors, which will directly
affect Ukrainian exporters to the EU. As of 2024, Ukraine still
does not have a full-fledged legal mechanism for verifying the
carbon footprint of products, which is critical to avoiding trade
barriers during the full implementation of CBAM 2026.

Modern approaches to studying sustainable development
paradigms reshape the understanding of investment and
public policy. For example, energy policy is crucial for
industrial development, preserving biodiversity, protecting
public health, and ensuring equitable access to energy
resources. When balanced policies are implemented, the
critical aspects of the functioning of the fuel and energy
system that contribute to sustainable development include its
interconnections with the economic system and its alignment
with environmental interests. Moreover, the operation of
sustainable development emphasizes long-term solutions,
enhancing the ability to address ecological challenges
effectively.

Therefore, the development of renewable energy in
Ukraine is not a temporary phenomenon, caused only by the
needs of wartime, but forms fundamental trends that will
determine the strategic direction of the state’s energy policy
in the coming decades. First, the accumulated potential in the
field of solar, wind, bio- and hydropower provides the
opportunity for rapid recovery and increase in the share of
renewable energy in the national energy balance in the post-
war period (Oderiy et al., 2024). Even during the war, there has
been an increase in investments in bioenergy and the launch
of new facilities, which indicates the sustainability of the
sector. This means that after the end of hostilities, renewable

energy will become a key driver of reconstruction and
economic growth.

Secondly, the legislative changes adopted in 2022-2024 are
strategic in nature and are not limited only to emergency
regulation during martial law (International Energy Agency,
2024). Such solutions as the development of EES, the
introduction of market premiums and the preparation for the
reform of the “green tariff” mechanism from 2025 form the
basis of a new long-term energy market model. Its main
characteristics are competition, transparency and
sustainability, which will allow Ukraine to gradually integrate
into the European energy space and meet its climate
commitments (Khrystova et al., 2024). Thirdly, post-war
reconstruction will require significant investments in the
modernization and decentralization of the energy system. In
this context, the legislative initiatives considered in the article
on energy security, the storage market, the reform of the
renewable energy support system and harmonization with EU
legislation will have archival value, as they will remain basic
guidelines for future reforms. The experience of adapting
energy law in wartime will be used in peacetime as an example
of the system’s resilience and ability to function even in crisis
circumstances.

DISCUSSION

This study aimed to characterize the critical legal aspects
of regulating Ukraine’s green transition and assess its impact
on sustainable development. Accordingly, the first objective
focused on analyzing specialized academic literature. The
review of 32 relevant peer-reviewed articles and policy papers
published between 2015 and 2024 revealed growing academic
interest in Ukraine’s green energy transition. Among them, 21
studies addressed the implementation challenges of renewable
or alternative energy sources in general (Pasha, 2022;
Svitlichnyy, 2023), while only 7 specifically examined the legal
and regulatory framework guiding this process. This
quantitative disparity underscores the relevance of focusing
on legal dimensions in this study, as also emphasized by
researchers such as Kurbatova et al. (2020), Myronenko et al.
(2017), Petlenko (2024), and Redko et al. (2023).
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The next objective was to identify the critical legal
documents governing the implementation of green energy
within Ukraine’s legal framework. It was found that, before
2022, the issue of energy conservation was inadequately
represented in legislative initiatives, with notable efforts even
being made to abolish the so-called “green tariff.” However,
following the onset of the large-scale Russian invasion,
interest in alternative energy sources grew significantly. This
is evidenced by legislative acts adopted between 2022 and
2023. These developments facilitate a gradual transition
towards sustainable development, as highlighted in numerous
studies (Shulga et al., 2022; Tokarchuk, 2022; Yevdokimov et
al., 2020).

It is crucial to keep in mind that the changing global
perspective on sustainable development has spurred scholarly
debates, revealing several influencing elements that become
more important in different contexts. Although the literature
has extensively documented these characteristics, the focus of
this study is on their applicability in the Ukrainian context and
their consequences for the nation’s transition to green energy.

First and foremost, Ukraine’s sustainable development
depends heavily on the economy. Ukraine’s economic
sustainability depends on the development of various types of
capital: natural, industrial, human, and social. They form the
basis for energy efficiency and the development of green
technologies (Diachenko et al., 2022; Lutsiak et al., 2020).
Enhancing these capitals helps Ukraine’s ability to draw in
foreign investment and promote innovation in the fields of
renewable energy.

Second, considering Ukraine’s abundance of natural
resources and biodiversity, the environmental component is
very significant. Both fulfilling international environmental
commitments and sustaining economic activity depend on
protecting ecosystems and natural capital (Lvova, 2024; Moroz
et al., 2021; Myronenko et al., 2017). To protect ecological
integrity and facilitate a sustainable green transition, Ukraine
must effectively manage population pressures and resource
demands.

The third important dimension is social. This is democracy,
equality, and people’s access to basic services—education and
medicine. Without this, it is difficult to ensure public support
and fairness in the implementation of green policies (Devterov
et al., 2024; Tkwuka et al., 2024; Krawczynska et al., 2024).
Global energy trends, such as decarbonization and alternative
energy sources, have become especially relevant for Ukraine
amid Russia’s aggression, which has disrupted sovereign
energy security, damaged critical infrastructure, and
complicated energy trade and self-reliance, as further
discussed in the next paragraph. These conclusions align with
the findings of other researchers, who note that traditional
energy development models are in a state of crisis due to
challenges such as missile strikes on critical infrastructure, the
seizure of numerous energy facilities, and difficulties in the
transit and processing of energy resources (Chomac-Pierzecka
et al., 2023). Against this backdrop, a gradual transition to a
green economy appears to be a viable step for stabilization and
subsequent development.

Although the adoption of new laws after 2022 has
demonstrated Ukraine’s desire to harmonize with European

energy policy and support renewable energy, their actual
effectiveness remains mixed. For example, the law “on
amendments to certain laws of Ukraine concerning the
development of energy storage systems”, adopted in 2022, was
a notable step towards stabilizing the energy system, but its
implementation is slow due to a lack of investment and the
absence of clear technical standards for the integration of
storage systems. Similarly, Law of Ukraine No. 3141-IX (2023)
aimed at ensuring transparency in the wholesale energy
market, introduced important mechanisms, but did not
eliminate long-standing problems with payment delays and
market abuse, as reported by industry participants. The most
recent Law of Ukraine No. 3220-IX (2024) introduced a market
premium mechanism as an alternative to the “green tariff” (a
fixed payment to producers of renewable energy). Despite the
flexibility of this approach, its effectiveness can only be
assessed after 2025, when the current feed-in tariff model will
be phased out.

However, it is worth noting that the development of
renewable energy projects in Ukraine faces a number of
bureaucratic restrictions that reduce the investment
attractiveness of the industry. At the regional level, the key
problems remain the complex and lengthy procedures for
approving land allocations and connecting new facilities to the
electricity grid. Researchers indicated that investors
emphasize the coordination of technical conditions for
connection, which can take from six months to two years.
Thus, this creates significant risks for the implementation of
projects.

In addition, in many communities, the level of awareness
of local governments with the requirements of the latest
legislation remains low, which affects the emergence of
additional delays in issuing permits. During the war period,
restrictions related to security, inspections, and prioritization
of the restoration of critical infrastructure were added to these
barriers, which caused a number of investors to actually freeze
their projects.

Thus, despite the existence of modern legislative
mechanisms, the actual implementation of projects at the
regional and investor levels is complicated by significant
bureaucratic obstacles. This, in turn, will require further
harmonization of procedures with EU practices and
deregulation.

RES will be a key factor in restoring the economy and the
well-being of citizens after the war. Additionally, further
advancements and the implementation of ambitious green
energy development plans are crucial for Ukraine’s European
integration aspirations, as indicated in the findings of this
study. These assertions are supported by other researchers
(Humeniuk, 2023; Pavlenko et al., 2020). Considering the EU’s
modern environmental policies, the issue of climate change
will only gain importance, making international commitments
to decarbonization an essential aspect of Ukraine’s legal
framework (Goldthau & Youngs, 2023; Shvets et al., 2020). The
complete restoration of lost thermal generation capacity is not
in line with Ukraine’s vision for the future. The construction of
a more decentralized system has already begun, driven by
energy security rather than solely by sustainability
considerations. Extensive generating facilities are easier
targets for attacks. The Ukrainian government has issued
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recommendations to accelerate the implementation of
distributed generation (local energy systems such as rooftop
solar panels or small turbines). For instance, small modular gas
turbines and rooftop solar panels with storage in
administrative buildings, hospitals, schools, households, and
businesses. By early 2024, nearly 1,500 MW of consumer-
installed solar photovoltaic systems had been installed, and
their deployment continued steadily. Researchers highlighted
Ukraine’s significant potential for biogas and biomethane
production. Incentives for investment in biogas and
biomethane plants (including cogeneration) could provide an
alternative to natural gas-based district heating systems and
increase the resilience of heat supply in the face of current gas
supply security risks. This could have an impact on gas import
dependency. According to the industry group, two biomethane
production plants are operating in Ukraine, several are under
construction, and ten new facilities are planned to open in
2024-2025 (Kozlovskyi et al., 2023.). This work could be based
on the 2023 memorandum of understanding between the EU
and Ukraine on strategic partnership in biomethane and
hydrogen.

Against this background, the experience of post-conflict or
low-resource states such as Kosovo may offer valuable insights
for Ukraine. For instance, Kosovo has successfully attracted
international wind power investment despite significant
domestic energy infrastructure limitations. The Bajgora Wind
Park (102.6 MW), co-financed by Enlight Renewable Energy,
SOWI Kosovo, and international institutions such as the EBRD,
became the most significant foreign direct investment in
Kosovo’s energy sector. The earlier Kitka Wind Farm (32.4
MW) was also funded with EBRD support. In 2024, Kosovo
launched its first competitive auction for 100 MW of wind
capacity. It is part of a long-term target to install 1.6 GW of
renewable energy capacity by 2031, including 600 MW from
wind power (Gjukaj et al., 2024; Sotnyk et al., 2023). Although
Ukraine has a significantly higher technical potential for wind
energy, investment is hindered by war-related risks, legislative
uncertainty, and an unstable regulatory environment. By
comparison, Kosovo demonstrates that even smaller
economies can foster renewable development through
transparent auctions, stable policy signals, and partnerships
with international financial institutions. These lessons could
inform Ukraine’s approach to accelerating post-war green
recovery and decentralized energy development, especially in
alignment with EU green energy strategies. For this reason,
Ukraine should consider the legal experience of EU countries,
which have legislatively anchored the transition to a green
economy and introduced penalties for non-compliance.

Although legal aspects remain the key analytical core of
the study, the results show that considering Ukraine’s energy
transition exclusively through the prism of legislative changes
is insufficient. No less important are the economic
sustainability (ensuring investment flows and financial
mechanisms in the face of military risks), the social
component (overcoming energy poverty, reducing territorial
disparities in access to clean energy, developing public
initiatives), as well as institutional governance (coordination
between central government, local governments,
international partners and the private sector). Comparison
with the experience of other post-conflict states, in particular

the Western Balkans showed that combining legislative
reforms with targeted economic incentives and public sector
involvement  significantly increases the long-term
effectiveness of energy transformations. Thus, Ukraine’s
energy transition should be considered as a process of
harmonization with the EU acquis (the body of EU law that
Ukraine must adopt) and as a socio-economic and institutional
transformation that integrates legal, economic, and social
factors.

Finally, from a broader perspective, the results of the study
become important in view of the global trends of
decarbonization and European integration of Ukraine.
Fulfilling the requirements of CBAM, adapting to the EU’s
green deal and forming a national carbon quota market will not
only strengthen Ukraine’s position in international markets,
but will also determine the development of industry and
energy for decades to come. This means that the conclusions
drawn in the article have not only a current practical
dimension, but also a long-term scientific and archival value,
as they allow us to evaluate Ukraine’s experience as a unique
example of combining military challenges with a course for
sustainable development and European integration.

Given the methodology employed, this research has certain
limitations. As a descriptive study, it outlines individual
phenomena and does not delve deeply into cause-and-effect
relationships. Furthermore, a notable limitation is the reliance
on contemporary English-language literature while neglecting
sources in other languages. However, this does not diminish
the overall significance of the study and provides
opportunities for future research. In subsequent studies, the
focus will be on incorporating a broader range of sources and
employing empirical research methodologies.

CONCLUSIONS

Ukraine possesses significant potential for renewable
energy; however, as of today, renewables account for only a
tiny fraction of the country’s overall energy balance. An
analysis of current documents adopted since the onset of the
full-scale Russian invasion highlights the relevance of legal
regulation of green energy in the modern Ukrainian context.
This is underscored by Ukraine’s economic strategy 2030,
which identifies decarbonization and developing RES as
critical directions for economic transformation.

The reviewed legislative acts indicate positive decisions
made during the war, reflecting an understanding by state
authorities of the importance of alternative energy sources,
decarbonization, and the broader adoption of green energy
concepts. Adherence to the principles of energy efficiency
policy thus establishes the fundamental prerequisites for
sustainable development.

It has been determined that Ukraine’s legislative
framework in the energy sector is likely to undergo further
improvement as part of the country’s ongoing European
integration and the adoption of international agreements.

Policy Recommendations

To address the legislative gaps identified through this
study’s analysis of Ukraine’s green energy transition and to
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accelerate the deployment of RES, the following
improvements are recommended: amending grid connection
rules to better accommodate ESS; formally recognizing ESS
within national energy strategies; providing targeted
economic incentives and streamlining permitting processes;
and establishing regulatory sandboxes to foster innovation in
green technologies.

These recommendations directly respond to the study’s
objectives of analyzing Ukraine’s legal framework and
assessing its impact on sustainable development. By
implementing these measures, Ukraine can strengthen the
legal support necessary for advancing its green transition,
enhance energy security, and promote sustainable economic
growth.

Promising avenues for further research include evaluating
the practical effects of recent legislative acts on RES
development, energy security, and regulatory mechanisms,
thereby continuing to build on the findings and aims outlined
in this study.
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