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Ukraine’s transition to a green economy under the conditions of full-scale war has acquired not only environmental, but also macroeconomic,
security-related, and European integration significance. Decarbonization, energy efficiency, renewable energy development, circular resource
use, and industrial modernization are becoming essential prerequisites for strengthening the competitiveness of Ukrainian enterprises in the
European Union market. At the same time, integration into the European energy market determines the state’s ability to ensure the resilience of
the national energy system, attract long-term investment, reduce dependence on fossil fuels, and align the rules governing the energy sector with
the EU acquis. In the Ukrainian context, the green transition is unfolding amid large-scale destruction of energy infrastructure, financial
constraints, military risks, and the need for rapid post-war recovery, making the process more complex and strategically important. The purpose
of the article is to provide scientific substantiation of the specific features of the national economy's transition to a green development model
and to identify the institutional, market, and financial prerequisites for Ukraine’s integration into the European energy market. The study also
aims to determine how green transformation can contribute to economic resilience, energy security, and the modernization of production
capacities in the context of European integration. The research uses a systemic approach, comparative analysis, structural and logical
generalization, elements of SWOT analysis, and scenario interpretation. The information base of the study comprises Ukrainian regulatory legal
acts, European Union documents, materials from the Energy Community, ENTSO-E, the International Energy Agency, and the World Bank, as
well as analytical reports and expert materials on Ukraine’s green recovery, energy reform, and post-war reconstruction. It is proven that
Ukraine’s green transition cannot be reduced to replacing energy technologies or to a mechanical increase in the share of renewable energy
sources. It involves a deeper transformation of the investment structure, the renewal of industrial policy, the development of a transparent
electricity market, support for distributed generation, improvements in energy efficiency, the expansion of energy storage systems, and the
coordination of climate policy with European rules. The article substantiates that Ukraine’s integration into the EU energy market should
progress from technical synchronization with the European power system to full market coupling across the day-ahead, intraday, and balancing
market segments. The main feature of Ukraine’s green transition is its dual nature: on the one hand, it is a tool for post-war modernization and
reduction of carbon dependence; on the other hand, it serves as an instrument of energy security and economic integration with the EU. Its
practical effectiveness will depend on the state’s ability to combine climate objectives with market reforms, anti-corruption safeguards, fair
distribution of transition costs, and businesses' access to long-term financial resources.

Keywords: green economy, energy security, decarbonization, energy market, European integration, renewable energy.
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Statement of the problem

For Ukraine, the green economy is increasingly seen less as a distant environmental goal and more as a practical
prerequisite for survival and recovery. Full-scale war has altered the parameters of economic policy: energy infrastructure has
become a major target of attacks, industry is operating under an unstable electricity supply, and public finances depend on
external support. Under these circumstances, the traditional model—based on energy-intensive production, a significant
reliance on fossil fuels, dilapidated infrastructure and weak incentives for resource conservation—cannot ensure either
sustainable growth or compliance with European market rules.

The challenge of the transition lies in the fact that Ukraine is tackling several tasks simultaneously, tasks which in
peaceful countries are usually spread out over time. These include the physical reconstruction of energy infrastructure
following destruction, the modernization of the regulatory framework, the alignment of climate policy with EU legislation, the
attraction of private investment, the protection of households from energy poverty, and the preservation of exporters’
competitive positions. An updated assessment of Ukraine’s reconstruction needs shows that direct damage has exceeded
US$195 billion, with the energy sector among the hardest hit; moreover, compared with the previous assessment, the number
of damaged or destroyed energy facilities has increased by approximately 21 percent [6]. This means that the green transition
cannot be postponed until the ‘post-war’ phase, as the nature of the recovery will determine the economy's future structure.

Integration into the European energy market adds another dimension to this issue. On the one hand, synchronizing
the Ukrainian power system with continental Europe was a historic breakthrough, enabling electricity imports and exports
depending on the system’s balance. On the other hand, technical synchronization is not the same as full market integration.
Ukraine must establish rules that align pricing, balancing, access to cross-border interconnectors, market participants'
responsibilities, and consumer protection with European principles. Falling behind on these issues renders energy integration
incomplete and the green transition fragmented.

Current research on Ukraine’s green transition focuses on several interrelated areas. The first area covers legal and
institutional alignment with the EU. It is underpinned by national climate policy, energy legislation, waste management reform,
the National Energy and Climate Plan, and the requirements of the Association Agreement. The Law of Ukraine ‘On the Basic
Principles of State Climate Policy’ has established the goal of climate neutrality by 2050 and an interim target to reduce
greenhouse gas emissions by at least 65 percent by 2030 compared with 1990 levels [1]. This provision effectively shifts climate
policy from the declarative sphere into the framework of long-term economic planning.

The second area of research relates to the transformation of the energy sector. Ukraine’s Energy Strategy to 2050
recognizes the need to move the energy sector towards climate neutrality, strengthen the system's resilience, and integrate it
into the European energy area [2]. The National Energy and Climate Plan elaborates on this approach through five interlinked
pillars: decarbonization, energy efficiency, energy security, energy market integration and innovation [3]. In other words,
energy policy is increasingly viewed not as a sector-specific issue, but as the core of economic modernization.

The third area concerns the financing of the green transition. Research and policy documents emphasize that public
resources are insufficient to modernize power generation, grids, the housing stock, transport and industry. This is precisely
why the Ukraine Facility, guarantee instruments, international financial organizations, energy service contracts, local energy
efficiency programs and mechanisms for attracting private capital are of such importance [7; 8]. The European approach to
green industrial development, as reflected in the Clean Industrial Deal, has a direct impact on Ukraine, as the future
competitiveness of Ukrainian products will depend on their energy intensity, carbon footprint, and manufacturers' ability to
verify the origin of their energy [5].

In this context, it is worth considering the approach of 0. M. Pavlova, K. V. Pavlova, I. S. Skorokhod, M. L. Karlina and
0. 0. Tkachuk, who consider the evaluation of environmental and economic projects not only in terms of financial performance
but also in terms of environmental benefits, social consequences, impact on environmental quality and the project’s long-term
capacity to generate a positive effect for society [12]. This approach is important for analyzing Ukraine’s green transition, as
modernizing the energy sector or industry alone does not guarantee sustainable development if costs, levels of environmental
efficiency, social justice, and the impact of projects on the population's quality of life are not taken into account.
0. Yu. Marchenko takes a similar stance, emphasizing that the green transformation of the regional economy during the post-
war reconstruction period must combine environmental objectives with economic recovery, investment support, and the
modernization of the industrial base [6]. Thus, an understanding of the green transition as a comprehensive process in which
environmental, economic, institutional, and social criteria cannot be considered in isolation is gradually taking shape in the
academic literature.

The fourth area concerns the risks associated with carbon regulation. The EU’s carbon border adjustment mechanism
poses not only a threat of additional costs for Ukrainian exporters but also signals the need for decarbonization in the
metallurgical, cement, chemical and electricity sectors. In this sense, the green transition is not an external requirement that
can be complied with formally. It is becoming a prerequisite for access to markets, credit, supply chains and technological
partnerships.

Despite considerable attention being paid to individual aspects of the green economy, the challenge of combining
three processes—post-war reconstruction, climate modernization and full integration into the EU energy market—remains
insufficiently addressed. In many approaches, these processes are described separately, although in practice they form a single
trajectory. For example, building new generation capacity without considering the requirements of the balancing market could
create technical problems for the system, whilst industrial recovery without energy efficiency will increase future costs under
the CBAM. Similarly, the formal adoption of legislation without an independent regulator, transparent pricing and investor
access to the market will not ensure genuine convergence with the EU.

The concept of a ‘green economy’ in the Ukrainian context also requires clarification. For countries with relatively
stable infrastructure, it is often associated with a gradual reduction in emissions, the development of renewable energy sources
and sustainable consumption. For Ukraine, the green economy has a broader meaning: it is an economy with greater resilience
to centralized attacks, lower energy losses, a higher proportion of local energy solutions, transparent investment rules, and
technological modernization of export sectors. This is the specific nature of Ukraine’s green transition.
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The purpose of the research

This article aims to provide a comprehensive analysis of Ukraine’s transition to a green development model and to
justify the directions for Ukraine’s integration into the European energy market, taking into account war-related damage,
European integration commitments, investment needs, and decarbonization requirements. To achieve this aim, the following
objectives have been set: to clarify the economic implications of the green transition for Ukraine; to analyze the regulatory
framework for the green transition; to outline the stages of energy integration with the EU; to identify key risks and
opportunities for the state, businesses and households; and to propose a framework for aligning the green economy with
European energy regulations.

Presentation of the main research material

In the Ukrainian context, the green economy should be viewed as a development model in which economic growth is
achieved not by increasing fossil fuel consumption, but by more efficient energy use, technological modernization, waste
reduction, the development of low-carbon industries, and the transition to circular practices. Such a model does not deny the
need for industry, agricultural production, or the export of raw materials. Still, it does change the requirements placed upon
them: value is created not only by the volume of production, but also by the quality of the energy base, emission levels, and an
enterprise’s ability to demonstrate the environmental performance of its products and integrate into European value chains.

Unlike previous stages of modernization, the current transition is taking place under multiple constraints. Firstly, the
country has lost part of its centralized energy capacity or is forced to spend significant resources to restore it rapidly. According
to IEA estimates, Ukraine’s available dispatchable generation capacity stood at around 38 GW before the war; in the first year
of the war, losses due to occupation, damage or destruction reached 19 GW, and following the attacks in spring 2024, available
capacity fell to approximately 12 GW [13]. Secondly, the energy system must remain manageable under high uncertainty, which
increases the value of distributed generation, storage, flexible demand, and local energy solutions. Thirdly, companies
operating in the EU market are gradually moving toward a regulatory framework in which the carbon footprint is becoming an
economic parameter rather than merely an environmental characteristic.

The first distinctive feature of the transition is its security dimension. In the classic model of the green economy, the
main driver is the reduction of emissions. In Ukraine, reducing the energy system's physical vulnerability is no less significant.
Large thermal power stations, main substations, and centralized heating networks have high systemic value but also pose
critical risks. The development of rooftop solar installations, small cogeneration plants, bioenergy, heat pumps, battery
systems, and microgrids does not replace the need for large-scale facilities. Still, it does distribute risks and reduces the scale
of potential power cuts. This approach transforms green energy into a component of the economy’s resilience.

The second key feature is investment asymmetry. The green transition requires high upfront costs, whilst budgetary
resources are directed towards defense, social payments and emergency recovery. The European ‘Ukraine Facility’, which runs
from 2024 to 2027 and provides €50 billion in support, establishes a financial framework for reforms, reconstruction, and
Ukraine’s progress towards EU membership [7]. However, the mere existence of a financial instrument does not guarantee a
positive outcome. It depends on the quality of projects, the transparency of the selection process, private-sector co-financing,
and the state’s ability to direct resources not only towards replacing what has been destroyed but also towards improving
energy efficiency and technological resilience.

The third key feature is the green transition’s close dependence on market rules. Renewable generation, storage,
energy services, local energy communities and flexible consumption cannot develop sustainably if the electricity market retains
excessive administrative restrictions, unpredictable debt, weak incentives for balancing and mistrust of regulatory decisions.
The green economy does not function solely on calls for environmental sustainability. It requires price signals that reflect the
true cost of energy, scarcity, flexibility and emissions.

Table 1. Key areas of the green transition of Ukraine’s economy in the context of integration into the European

energy market
Green
Transformation Significance for Ukraine's Economy European Benchmark Expected Economic Effect
Direction
Gradual reduction of the role of carbon- . . . . -
. . . Climate neutrality, requirements | Reduction of emissions, access to
Energy intensive generation; development of . . .
. of the European Green Deal, green financing, lower CBAM risks
decarbonization | renewable energy sources, storage systems, . .
. national climate target up to 2050. for exporters.
and low-carbon technologies.
Modernization of buildings, industrial The "energy efficiency first" Lower expenses for households and
Energy efficiency equipment, heat supply, power grids, and principle, EU energy efficiency businesses, reduction of import
municipal infrastructure. standards. dependence, increased productivity.
. . . European waste management | Savings on raw materials, new local
. Waste prevention, material reuse, recycling, . :
Circular economy R model and future resource recycling markets, reduction of
extended producer responsibility. . . : :
efficiency regulations. environmental expenditures.
. Transition from technical synchronization to | EU single internal energy market, | Higher market liquidity, additional
Integration of . . A
eneray markets common rules of trade, balancing, cross- SDAC, SIDC, Energy Community | exportopportunities, investment
i border access, and transparent competition. rules. predictability.
Support for clean technologies, digitalization | Clean Industrial Deal, European Emergence_ of new niches for_small
. . . : and medium-sized enterprises
Green innovations of grids, metering systems, demand clean technology support (SMEs), technological upgrading of
forecasting, and local energy solutions. programs. ’ indugstry pg &

Note: Prepared by the authors.

The regulatory framework for the green transition is gradually taking on a more coherent form. The Law on State
Climate Policy sets out a long-term goal — climate neutrality — and enshrines the need for financial support for climate change
mitigation and adaptation measures [1]. The Energy Strategy to 2050 sets out a framework for developing the energy sector,
taking into account security, energy efficiency, and European integration [2]. The National Energy and Climate Plan defines
practical policy areas, including decarbonization, energy security, market integration and innovation [3]. The Law ‘On Waste
Management’ lays the foundation for a transition to European principles of resource management, as waste ceases to be merely
a municipal problem and becomes part of the circular economy [5].

At the same time, regulatory alignment does not equate to actual transformation. Ukrainian practice often reveals a
gap between adopting a document and implementing it. Green targets may remain merely declarative if they are not backed by
tariff incentives, transparent access to funding, high-quality emissions statistics, regulatory stability and the capacity of local
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authorities to implement projects. The energy efficiency sector is particularly telling: the modernization of buildings yields
rapid economic benefits, but requires coordination among residents, credit facilities, energy audits and trust in support
programs. Without these elements, even the best Strategy fails to translate into widespread demand.

Energy integration with the EU has several successive stages. The first stage was technical and involved synchronizing
the Ukrainian and Moldovan power systems with the continental European grid in March 2022. In 2024, the European
Commission noted that, at the end of 2023, ENTSO-E had confirmed that the transmission system operator ‘Ukrenergo’ met the
requirements for permanent synchronization, and that from 1 January 2024, ‘Ukrenergo’ became a full member of ENTSO-E
[9]. This was not merely a technical step, but also a political break with the Soviet-Russian energy legacy.

The second level of integration involves developing cross-border electricity trade. During periods of shortage, Ukraine
can import electricity from EU countries, and during periods of surplus or when capacity is restored, it can export it. For the
economy, this means not merely an additional energy supply channel, but integration into a regional risk-balancing system.
However, trading opportunities are limited by the transmission capacity of cross-border interconnectors, capacity allocation
rules, grid conditions, and internal market imbalances. Therefore, exports or imports cannot be regarded as a substitute for the
domestic modernization of the power system.

The third level involves market integration. In April 2026, the Energy Community reported that the adoption of draft
law No. 12087-d marked a step towards the transposition of the Electricity Integration Package and brought Ukraine closer to
participating in European mechanisms for the integration of day-ahead and intraday markets [11]. The Verkhovna Rada
explained that the law aims to establish a legal framework for the full integration of the Ukrainian electricity market into the
EU’s internal energy market and to integrate the day-ahead and intraday markets with European trading zones [12]. Thus, the
focus is no longer on the technical interconnection of systems, but on the transition to common algorithms for trading, pricing
and resource allocation.

It is at this stage that the green economy and market integration converge. Renewable generation requires a flexible
market, short time intervals, accurate forecasting, effective balancing and clear rules on liability for imbalances. The European
market, geared towards competition and integrated trade, offers Ukraine the opportunity to monetize clean electricity more
effectively, but it also imposes requirements for transparency, liquidity, and regulatory discipline. It is impossible to reap the
benefits of the European market whilst retaining domestic practices of manual regulation.

Table 2. SWOT analysis of the prerequisites for the green transition of Ukraine’s economy and its integration
into the European energy market

Analysis Content Impact on Green Transition and Energy Integration
Component
Synchronization with ENTSO-E; subst;.mtlal _poten_tlal Establishes the foundation for accelerated integration,
for renewable energy sources; experience in rapid ;
Strengths i technology attraction, and the development of
emergency recovery; political course toward EU I .
: distributed generation.
membership.
Depreciating grids; wartime destruction; debt in the . . .
Weaknesses energy market; regulatory instability; limited Increases the cost of capital, deters private investment,

and can slow the progress toward climate goals.
consumer solvency.

Ukraine Facility; green financing; Clean Industrial
Opportunities Deal; access to the EU market; development of energy
services, bioenergy, energy storage, and microgrids.

Allows combining infrastructure recovery with
industrial modernization and new export niches.

Continuation of attacks; corruption risks; energy Can turn the green transition into a socially conflict-
Threats poverty; high cost of credit; CBAM for carbon-intensive prone or overly slow process without a system of
exports; personnel shortages. compensation and transparent management.

Note: Prepared by the authors.

The economic impact of the green transition should be assessed more broadly than simply the growing share of
renewable sources in the energy mix. In the short term, it may appear costly, as it requires investment in grids, equipment,
building insulation, industrial modernization and staff training.

However, in the medium term, the costs of inaction may prove to be higher. An energy-intensive business will pay
more for electricity, lose access to cheaper loans, face difficulties in verifying its carbon footprint and become less attractive to
European partners. A household lacking energy efficiency will be dependent on subsidies, whilst a community with an
inefficient heating system will spend its budget on covering losses rather than on development.

Integration with the European energy market opens up more than just the opportunity for Ukraine to trade in
electricity. It changes the very logic of investment decisions. Investors will assess not only local demand but also the prospect
of access to a wider market, the possibility of selling electricity through joint mechanisms, balancing rules, the predictability of
the regulator, the status of the market operator and the protection of property rights. For Ukraine, this is a chance to transform
the energy sector from a problem area into one that attracts capital and technology. However, this opportunity will only be
realized if the domestic market is not merely a copy of the European market, but rather a modern part of the European
system [13].

The Ukrainian model of the green economy should not be a copy of the European one, but an adapted trajectory. The
EU is shaping the Green Deal in response to high energy prices, global competition, and the need to make decarbonization a
driver of growth [14]. Ukraine faces the same challenges, but under harsher conditions: war, destruction of assets, brain drain,
alack of domestic capital and a limited insurance infrastructure. This is precisely why Ukraine’s green transition must be based
on the principle of ‘building back better’, but without the simplistic belief that any new facility automatically constitutes
modernization. The criterion should not be the mere fact of construction, but long-term energy efficiency, sustainability and
compatibility with the EU market.

The model for integrating the green economy with the European energy market can be described in terms of four
interlinked loops. The first loop is regulatory: it covers climate legislation, electricity market rules, waste management, energy
efficiency and reporting standards. The second is the infrastructure loop: networks, generation, storage, heat supply, critical
infrastructure and digital management systems. The third is the financial loop: state support, international guarantees, private
investment, green finance instruments and risk insurance. The fourth socio-economic loop: employment, fair distribution of
costs, energy affordability, community participation and skills development. Weakness in even one loop reduces the
effectiveness of the entire model [14].

The scientific and practical conclusion of this analysis is that Ukraine’s green transition should be understood as a
new type of economic reconstruction. It differs from classical reconstruction in that it does not return the country to its pre-
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war state, but rather shapes a different structure of production, energy consumption and market linkages. Within this
framework, integration into the European energy market is not an external add-on, but a mechanism for discipline, competition
and access to resources. It is precisely the combination of green standards, market rules and security resilience that can form
the basis for modernizing the Ukrainian economy.

Conclusions and prospects for further research

The transition of the domestic economy to a green economy should be viewed as a multidimensional process
combining decarbonization, energy efficiency, the circular use of resources, industrial modernization, the development of
renewable and distributed energy, and a socially just distribution of costs. For Ukraine, this transition is of a special nature, as
it is taking place against a backdrop of war, the destruction of energy infrastructure, high investment needs and, at the same
time, the country’s rapprochement with the EU.

The regulatory framework for the green transition in Ukraine has already been established: the objectives of the
state’s climate policy have been set out in law, the Energy Strategy to 2050 has been adopted, the National Energy and Climate
Plan has been approved, waste management reform is being implemented, and financial instruments to support the transition
are being developed. The main challenge remains not only the adoption of these documents but also their implementation
through transparent institutions, stable market rules, accountable use of funds, and high-quality statistics.

Integration into the European energy market has reached its first historic milestone with synchronization with
ENTSO-E, but the market's full economic impact depends on further integration. Ukraine’s participation in European day-
ahead, intraday, and balancing market mechanisms requires harmonizing legislation and secondary legislation, establishing a
liquid domestic market, reviewing excessive price restrictions, and building trust in the regulator.

The green economy presents significant opportunities for Ukraine: reducing energy vulnerability, attracting
investment, developing clean technologies, modernizing industry, strengthening export competitiveness, and enhancing
community resilience. At the same time, the risks are substantial: continued attacks on the energy sector, energy poverty,
capital shortages, corruption risks, slow implementation of reforms and carbon pressure on exporters. Consequently, the green
transition must be not only an environmental policy, but also a social, financial and security policy.

The most promising path for Ukraine is a model in which post-war reconstruction is designed from the outset as low-
carbon modernization. This entails prioritizing energy efficiency, distributed generation, energy storage, grid modernization,
carbon accounting, industrial decarbonization, and community participation. Further research should focus on assessing the
costs of various green recovery scenarios, the impact of EU market integration on consumer prices, and mechanisms for
equitable financing of industrial decarbonization.
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